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Preface

It is with much enthusiasm that we introduce the first edition
of “Gynecologic Oncology: A Pocketbook.” Medical students,
house staff, fellows, and junior faculty are required to adapt
to growing responsibilities, while simultaneously expanding
their knowledge base and clinical acumen. In an era of
“online” medicine, health care providers are faced with a
growing obligation to rapidly and effectively access, under-
stand, and share information relating to treatment planning
and patient care.

This task is difficult to accomplish using traditional text-
books, and requires a user-friendly print/electronic handbook
that distills complex evaluation and management algorithms
into easily accessible and understandable chapters. As an
obstetrics and gynecology resident and gynecologic oncology
fellow, such a source was lacking. This is what ultimately
motivated the creation of this handbook.

Divided into nine chapters focusing on disease site, radia-
tion therapy, chemotherapy, critical care, palliative care, and
end-of-life care, this handbook is efficiently structured to
provide a mobile source of reliable information in bullet
point and table format. Each disease section details epidemi-
ology, genetics, staging, and surgical management with a com-
prehensive review of key clinical trials that inform current
treatment. Additionally, the radiation, chemotherapy, critical
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care, and palliative care chapters are analogously structured
to provide essential information in a high-yield format unlike
any companion handbook previously published.

Ultimately, it is our hope that this handbook will emerge
as a reliable reference and educational guide, complimenting
the substantial information contained in the critical text-
books that serve as the pillars of gynecologic oncology educa-
tion and training.

We look forward to hearing from you, as we work to
improve and build upon this first edition.

Orange, CA, USA Ramez N. Eskander
Robert E. Bristow
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Chapter 1

Epithelial Ovarian Cancer,
Low Malignant Potential,

and Sex Cord Stromal Tumors
of the Ovary

Ramez N. Eskander and Robert E. Bristow

Epidemiology

Ovarian cancer remains the most lethal gynecologic
malignancy, and is the fifth leading cause of cancer death
in women in the USA.

In 2014 there will be an estimated 21,980 cases with 14,270
deaths [1].

No effective screening strategies exist, and therefore the
majority of patients (approximately 75 %) present with
advanced stage disease requiring surgical resection and
adjuvant chemotherapy.

An individual’s lifetime risk of developing ovarian cancer
is 1.8 % (approximately 1 in 70).

The risk of malignancy, in the context of an adnexal mass,
is significantly greater in postmenopausal women, when
compared to premenopausal patients.

R.N. Eskander, M.D. (<) e R.E. Bristow, M.D., M.B.A.

Division of Gynecologic Oncology, Department of Obstetrics
and Gynecology, Irvine Medical Center, University of California,
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TaBLE 1.1. Risk factors associated with development
of epithelial ovarian cancer [2].

Risk factor

Nulliparity

Early menarche

Late menopause

Increasing age

White race

Family history

Personal history of breast cancer
Hormone replacement therapy®
Fertility drugs®

Talc®

aControversial

¢ Incidence increases with age, with peak incidence in women
aged 56-60 years [1]. Risk of adnexal mass being malignant
rises to 1 in 3 in women older than 40 years of age.

e Several risk factors associated with the development of
ovarian cancer have been identified (Table 1.1).

Early Detection and Screening
for Ovarian Cancer

e Screening and diagnostic methods explored in ovarian
cancer include pelvic examination, transvaginal ultrasound
(TVUS), cancer antigen 125 (CA 125), as well as multi-
marker panels and bioinformatics.

e Sensitivity and specificity of pelvic exam alone poor.

e CA 125 with limited sensitivity (only % of early ovarian
cancers produce sufficient CA 125 to produce a positive
test).

¢ Noncancerous lesions also result in false positive CA 125.

e Two large prospective randomized trials completed in the
USA and UK studied screening in average risk patients
with a combination of CA 125 and TVUS [3].
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PLCO Cancer Screening Trial

78,216 women aged 55-74 years randomized to 6 annual
rounds of screening with CA 125 and TVUS for 4 years
(n=39,105) or a group with usual care (n=39,111).

— Participants followed for maximum of 13 years.
— Primary outcome: ovarian cancer mortality.
— At conclusion of study number of deaths similar in each

group.
o 3.1/10,000 in screening and 2.6/10,000 in control

group (RR 1.18;95 % CI 0.82-1.71).
o No reduction in ovarian cancer mortality.

— Absence of stage shift in screening group may indicate
poor sensitivity of the screening protocol in this
population.

UK Collaborative Trial of Ovarian Cancer
Screening

Examined the efficacy of multimodal screening including
annual CA 125 with risk of ovarian cancer algorithm
(ROCA) and TVUS as a second line test versus screening
with TVUS alone.

— ROCA measures the change in CA 125 over time
rather than single cutoff value.

— At the 2013 ASCO annual meeting the results of the
UK FOCSS phase 2 study were presented [4].

UK FOCSS 2 modified screening by employing Q4 month
assessments with online system notifying physicians when
additional/testing referral was required.

A total of 4,531 women were enrolled.

Patients with >10 % lifetime risk of ovarian cancer +age
>35.

Sensitivity ranged from 75 to 100 % and specificity 96.1 %
with PPV of 13 %.
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Despite Promising Results, Several Limitations

— Heterogeneous population with risk based on family
history, BRCA mutation, and/or Lynch syndrome.

— Average age at entry was 44, which is younger than
average age of onset of ovarian cancer, even in BRCA
patients.

— Study algorithm intense and not likely generalizable.

Currently, no organization recommends screening average-
risk women for ovarian cancer.

In 2012 USPSTF recommended against screening for ovar-
ian cancer (D recommendation) given lack of reduction in
ovarian cancer related mortality in completed studies.

Genetics and Hereditary Ovarian Cancer

Hereditary breast and ovarian cancer (HBOC) was ini-
tially a clinical diagnosis based on family history of multi-
ple relatives with early onset breast cancer and/or ovarian
cancer at any age.

Germ line BRCA1 and BRCA2 mutations account for
approximately 15 % of invasive ovarian carcinomas.
Conversely, BRCA1 and BRCA?2 mutations are not asso-
ciated with borderline ovarian neoplasms.

BRCA1 and BRCA2 mutations lead to a 15-50 % lifetime
risk of ovarian cancer.

A number of additional genes (~10 in total) have been
shown to cause hereditary ovarian cancer, and to account
for up to 29 % of hereditary ovarian cancer cases.

— Most common alternate mutations include RAD51C,
TP53, CHEK2, BRIP1 [5].

— Research into panel testing and next-generation
sequencing ongoing.

Nearly 1/3 of women with hereditary ovarian cancer have
no relatives with cancer.

35 % of women with hereditary ovarian cancer are older
than 60 years at diagnosis.
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e Per the SGO clinical practice statement (2014) —all women
diagnosed with ovarian, Fallopian tube, or primary perito-
neal cancer should be offered genetic counseling with
consideration of genetic testing regardless of age or family

history.
e BRCA1
Location Chromosome 17q21
Function BRCA functions in homologous recombination and

and mutation

Incidence

Risk

Prevention

DAN repair. 80 % of mutations are loss of function
nonsense or frameshift alterations

Accounts for 45 % of site specific breast cancer and is
mutated in 90 % of HBOC cases

Confers approximately 50 % chance of ovarian cancer
and 85 % chance of breast cancer by age 70

39-46 % chance of ovarian cancer in patients with
proven mutation

Associated with other cancers including: pancreas,
prostate, uterine, esophageal, stomach, and colon

5 years of OCP use leads to 50 % reduction in risk of
ovarian cancer

Risk reducing surgery (BSO vs. TAH/BSO)
recommended at completion of childbearing or by age 35
If decline surgery, screening with Q6 month TVUS and
CA 125 should be performed

¢ BRCA2

Location
Function
and mutation

Risk

Prevention

Chromosome 13q12

BRCA functions in homologous recombination and
DAN repair. 80 % of mutations are loss of function
nonsense or frameshift alterations

Confers approximately 40-85 % lifetime risk of breast
cancer

Lower, but markedly increased risk of ovarian cancer, of
10-20 % in proven mutation carriers

5 years of OCP use leads to 50 % reduction in risk of
ovarian cancer

Risk reducing surgery (BSO vs. TAH/BSO)
recommended at completion of childbearing or by age 35
If decline surgery, screening with Q6 month TVUS and
CA 125 should be performed
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e Lynch syndrome (HNPCC) has also been linked to the
development of ovarian cancer.

— In families with history of early onset endometrial or
colon cancer (<50 years), physicians should beware of
Lynch syndrome.

— Results from mutations in DNA mismatch repair genes:
MLHI1, MLH3, MSH2, MSH6, PMS2 [6, 7].

o Lifetime risk of colon cancer 30-54 %.
o Lifetime risk of endometrial cancer 42-69 %.
o Lifetime risk of ovarian cancer 9-12 %.

— Over 50 % of women with lynch syndrome will present
with endometrial cancer as their first malignancy.

¢ Lynch syndrome.

Location

Function
and mutation

Risk

Prevention

MSH2 —chromosome 2p16

MLH1—chromosome 3p21

(above are the two most common Lynch associated

mutations)

Mutation results in mismatch repair defects—

microsatellite repeats that result in genetic instability

and uncontrolled proliferation, invasion, or metastases

Confers approximately 9-12 % lifetime risk of ovarian

cancer

At risk for additional malignancies including:

endometrial, colon, upper urologic, GI, pancreas, and liver

Lifetime risk of any Lynch associated cancer approaches

75 %

Screening recommendations include:

e Colonoscopy at age 25 (or 10 years prior to earliest
age of dx of colon cancer) annually

e For MSH6 mutations screening begins at age 30 due
to late onset with this mutation

¢ Consider annual EMB as well as TVUS and CA125
for evaluation of endometrial and ovarian cancer
beginning at age 30-35 years

¢ Annual UA and skin exam

e Consider upper endoscopy
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Presenting Signs and Symptoms

Despite initial descriptions of ovarian cancer as a silent
disease, recent investigation has shown that patients com-
monly report pelvic, abdominal, and menstrual symptoms
prior to diagnosis [8].

— Goff et al. developed an ovarian cancer symptom index
that included [9]:

Abdominal pain.

Pelvic pain.

Urinary frequency and/or urgency.
Increased abdominal size/bloating.
Decreased appetite/early satiety.

o O O O O

— The index had a sensitivity of 56.7 % for early ovarian
cancer and 79.5 % for advanced stage ovarian cancer.

Despite the above, over 75 % of patients will be diagnosed
with advanced stage disease at presentation.

Pathologic Considerations

Epithelial ovarian cancers represent 80-90 % of ovarian
cancers, while germ cell tumors represent 3-5 %, and sex
cord stromal tumors an additional 5-6 %.

Approximately 75-80 % of epithelial ovarian cancers are
serous histology.

Tumors metastatic to the ovary (including endometrial,
cervical, breast, GI (Krukenberg), and lymphoma) account
for the remaining 5 % of ovarian malignancies.

Epithelial Ovarian Cancer

High grade serous (75-80 %).
Endometrioid (10 %).

Clear cell (10 %).

Mucinous (3 %).

Low grade serous (<5 %).
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e Transitional cell/Brenner (<1 %).

e High grade serous and low grade serous carcinomas are
now considered different neoplasms with independent
pathogenesis.

High Grade Serous Carcinoma

e Most common type of ovarian neoplasm and rarely con-
fined to the ovary (<10 %) at the time of diagnosis.

e Can range in size from microscopic to >25 cm.

e Typically cystic and multilocular.

e Microscopic examination traditionally shows papillary,
glandular, microcystic, and solid patterns.

e Psammoma bodies may be present but traditionally to a
lesser degree than with low grade serous lesions.

e Marked cytologic atypia and prominent mitoses are
common.

¢ Diffusely express pS3 and p16.

e Can additionally express WT-1, estrogen, and Pax-8.

Low Grade Serous Carcinoma

¢ Uncommon and accounts for less than 5 % of ovarian
cancers [10].

e Commonly diagnosed in advanced stage with poor long
term prognosis.

¢ Commonly found in association with borderline component.

¢ Microscopically characterized by destructive stromal
invasion.

¢ Lower mitotic activity and less nuclear atypia than high
grade lesions.

¢ Molecular studies show common mutations in KRAS and
BRAF.

Mucinous Carcinoma

e Nearly all present with early stage disease (Stage I).
e Tend to be large (>20 cm) at the time of presentation/
resection.
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Bilateral in 5-10 % of cases (bilaterally may indicate GI
metastases to ovary).

Microscopically cells resemble those of endocervix, intes-
tine, or gastric pylorus.

Commonly express GI markers including CDX2 and
CK20.

Over 75 % have a KRAS mutation.

Endometrioid Carcinoma

Commonly identified at an early stage with significantly
better prognosis.

Typically low grade, but chemosensitive.

Associated with endometrial cancer 15-20 % of the time.
Grossly solid and/or cystic and may arise in background of
endometriosis.

Microscopically resembles low grade endometrioid adeno-
carcinoma of the uterus.

Typically express vimentin, ER, PR, and CA 125.

The most common somatic mutations are found in beta-
catenin and PTEN (analogous to endometrial
adenocarcinoma).

Bilateral in up to 15 % of cases.

Clear Cell Carcinoma

Similar to endometrioid histology, clear cell commonly
presents at an early stage with good prognosis.

But, if presents in advanced stage, worse prognosis and
outcome compared to serous or endometrioid carcinoma
(not as chemo-responsive to platinum).

Often associated with and arising from endometriosis.
Traditionally large and cystic on gross inspection.

Sheets of cells with clear cytoplasm characterize the solid
pattern.

Lack expression of ER and WT-1.

Associated with mutation in ARID1A.
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TaBLE 1.2. Characteristics associated with serous and mucinous LMP.

Serous LMP Mucinous LMP

Comprise 65 % of LMP
Mean age at presentation: 35-40 years
Ovary confined and slow growing

10 % with areas of microinvasion 10-20 % with microinvasion

35 % with peritoneal implants Harbor KRAS mutations

Low Ki67 and weak p53 expression Positive CK7, CDX2, and CK20
expression

10-year survival 95-100 %

Borderline or Low Malignant Potential (LMP)
Neoplasms

e Can be serous or mucinous (Table 1.2).

Germ Cell Tumors

e Account for 3-5 % of ovarian cancers, with the majority
(70 %) presenting as Stage I lesions (ovary confined disease).

¢ Most common age at presentation 10-30 years.

¢ These lesions are almost always unilateral aside from dys-
germinoma, which is bilateral in up to 15 % of cases.

¢ Amongst malignant germ cell tumors: dysgerminoma, imma-
ture teratoma, yolk sac, and mixed account for 90 % of cases.

Tumor Markers

¢ hCG: embryonal, choriocarcinoma, mixed germ cell.

¢ AFP: yolk-sac/endodermal sinus, embryonal, mixed germ cell.

e LDH: dysgerminoma.

e Struma ovarii is a “monodermal” teratoma composed
almost entirely of mature thyroid tissue.

— Malignant change is rare but has been described.

¢ Non gestational choriocarcinoma is exceedingly rare, and
has a propensity for early hematogenous spread.
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Surgical Management of Ovarian Cancer

e The purpose of surgical exploration is diagnostic and
therapeutic.

¢ Goal of resection is to define stage of disease and remove
as much of the visible disease as possible, in order to
achieve and R state (microscopic residual disease).

e Staging traditionally defined by:

- TAH+BSO.

— Pelvic and para aortic LND.

— Omentectomy.

— Peritoneal biopsies (pelvic side wall, bladder serosa,
cul-de-sac, pericolic gutters, and diaphragm).

— Harvesting of ascites or procurement of cytology.

— Biopsy of any suspicious lesions.

¢ In patients with more advanced disease, staging is replaced
by attempts at aggressive surgical cytoreduction, which
may require:

— Small/large bowel resection (+/— ostomy), full thickness
diaphragm resection or peritonectomy, splenectomy,
peritoneal stripping, or collaborative efforts with addi-
tional teams to remove portions of the liver, pancreas,
affected kidney/adrenal gland, etc.

¢ The FIGO staging system for ovarian cancer was revised in
January 2014 and is shown below, with changes italicized:

Stage I: Tumor confined to ovaries

Old New

IA Tumor limited to one ovary, IA Tumor limited to one ovary,
capsule intact, no tumor on capsule intact, no tumor on surface,
surface, negative washings/ negative washings/ascites
ascites

IB Tumor involves both ovaries IB  Tumor involves both ovaries
otherwise like 1A otherwise like 1A

IC Tumor involves one or both IC  Tumor limited to one or both
ovaries with any of the ovaries

following: capsule rupture, ICI Surgical spill
tumor on surface, positive IC2 Capsule rupture before surgery or
washings/ascites tumor on ovarian surface
IC3 Malignant cells in the ascites or
peritoneal washings
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Stage II: Tumor involves one or both ovaries with pelvic extension (below
the pelvic brim) or primary peritoneal cancer

Old New

ITA Extension and/or implant on ITA Extension and/or implant on
uterus and/or Fallopian tubes uterus and/or Fallopian tubes

IIB Extension to other pelvic IIB Extension to other pelvic
intraperitoneal tissues intraperitoneal tissues

IIC 11A or 11B with positive Old stage IIC has been eliminated
washings/ascites

Stage III: Tumor involves one or both ovaries with cytologically or
histologically confirmed spread to the peritoneum outside the
pelvis and/or metastasis to the retroperitoneal lymph nodes

Old New
IITA  Microscopic metastasis IITA  (Positive retroperitoneal lymph
beyond the pelvis nodes and/or microscopic
metastasis beyond the pelvis)
IIIAI Positive retroperitoneal lymph
nodes only
IITAI(i)) Metastasis <10 mm
IITAI(ii) Metastasis >10 mm
IITA2 Microscopic, extrapelvic (above
the brim) peritoneal involvement
+ positive retroperitoneal lymph

nodes
IIIB  Macroscopic, extrapelvic, IIIB  Macroscopic, extrapelvic,
peritoneal metastasis peritoneal metastasis <2 cm =+
<2 cm in greatest positive retroperitoneal lymph
dimension nodes. Includes extension to

capsule of liver/spleen
IIIC Macroscopic, extrapelvic, IIIC  Macroscopic, extrapelvic,

peritoneal metastasis peritoneal metastasis >2 cm =+
>2 cm in greatest positive retroperitoneal lymph
dimension and/or regional nodes. Includes extension to

lymph node metastasis capsule of liver/spleen
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Stage I'V: Distant metastases excluding peritoneal metastases
Old New
IV Distant metastasis IVA  Pleural effusion with positive cytology
excluding peritoneal
metastasis. Includes
hepatic parenchymal
metastasis

1VB Hepatic and/or splenic parenchymal
metastasis, metastasis to extra-
abdominal organs (including inguinal
lymph nodes and lymph nodes outside of
the abdominal cavity)

Other major recommendations are as follows:

¢ Histologic type including grading should be designated at
staging.

e Primary site (ovary, Fallopian tube, or peritoneum) should
be designated where possible.

e Tumors that may otherwise qualify for Stage I but involved
with dense adhesions justify upgrading to Stage II if tumor
cells are histologically proven to be present in the adhesions.

Paradigm of Surgical Cytoreduction
and the Role of Neoadjuvant Chemotherapy

¢ Concept of cytoreductive surgery for ovarian cancer first
introduced in 1934 (Meigs).

¢ This was followed by Griffiths who published a landmark
study that demonstrated an inverse relationship between
residual tumor and patient survival [11, 12].

¢ Residual disease after cytoreductive surgery is defined as
the largest diameter of remaining tumor and is one of the
most important prognosticators of outcome [13, 14].

— Despite the above, a universal consensus on the defini-
tion of residual disease following surgery is lacking.

— The Gynecologic Oncology Group (GOG) defines opti-
mal residual disease as tumor <1 cm in the largest
diameter at completion of surgery [15, 16].
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TaBLe 1.3. Importance of cytoreductive surgery [15, 18, 25].

Study Type Included studies Findings
Hoskins ~ Ancillary GOG 97: Complete resection
etal. [15] data study Cisplatin 50 mg/ to NGR disease
of GOG m?+ Cyclophosphamide ~ (5-year survival
97+GOG 52 500 mg/m? every 3 60 %)
weeks x 8 cycles versus Optimal but visible
Cisplatin 100 mg/ disease (5-year
m?+ Cyclophosphamide  survival 35 %)
1,000 mg/m? every 3 Suboptimal residual
weeks x 8 cycles disease (5-year
GOG 52: Cisplatin survival 20 %)

75 mg/m? every 3
weeks x 6 cycles versus
Cisplatin 75 mg/
m?+ Paclitaxel 135 mg/m?
every 3 weeks x 6 cycles
Chang Meta 18 Studies included and  Each 10 % increase
etal.[18] analysis analyzed in complete gross
resection resulted in
a 28 % improvement
in the median
survival time

GOG gynecologic oncology group, NGR no gross residual; optimal=0.1 cm
to <2 cm; suboptimal=2 cm

Adapted from: Hodeib M, Eskander RN, Bristow RE. New Paradigms in the
surgical and adjuvant treatment of ovarian cancer. Minerva Ginecol April
2014;66:179-92) Reprinted by permission of Edizioni Minerva Medica from

April:66(2):179-92

— Contemporary data suggest that the most favorable sur-
vival outcomes are associated with complete cytoreduc-
tion to no gross residual disease [17-24] (Table 1.3) [25].

— Achieving optimal cytoreduction depends heavily on
the skill, education/training, experience, and personal
philosophy of the operating surgeon.

— Despite the impact of cytoreduction on oncologic out-
come, maximal cytoreduction rates (no visible residual
disease) vary significantly in the literature, ranging from
50 to 85 %.

— Unfortunately, major surgical procedures are associated
with morbidity and mortality.
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— In 2010, a retrospective review evaluating the incidence
of major complications after the performance of exten-
sive upper abdominal surgical procedures during pri-
mary cytoreduction for advanced stage ovarian cancer:

o Grade 3-5 complications occurred in 31 (22 %)
patients, including 2 mortalities (1.4 %).

Role of Neoadjuvant Chemotherapy

In a subset of patients with advanced stage ovarian cancer,
primary surgical cytoreduction is not feasible due to:

— Tumor biology/disease distribution (unresectable intra-
thoracic metastases, multifocal liver parenchymal
disease).

— Medical comorbidities.

— Lack of access to appropriate surgical specialist.

In these setting, neoadjuvant chemotherapy is commonly
administered.

Additionally, given the potential morbidity associated with
surgical cytoreduction, as well as the variability in achiev-
ing microscopic residual disease, an interest in the admin-
istration of neoadjuvant chemotherapy has emerged over
the last decade.

To date, 2 prospective phase 3, randomized clinical trials
have been performed in Europe comparing neoadjuvant
chemotherapy to up-front surgery in patients with
advanced stage ovarian cancer (Table 1.4) [25].

Neither trail showed primary cytoreduction to be superior
to neoadjuvant chemotherapy with respect to oncologic
outcome.

Vergote et al. [26]—The hazard ratio for death in the
group assigned to neoadjuvant chemotherapy followed by
interval debulking, as compared with the group assigned to
primary debulking surgery followed by chemotherapy, was
0.98 (90 % CI,0.84 to 1.13; P=0.01 for non inferiority), and
the hazard ratio for progressive disease was 1.01 (90 % CI,
0.89-1.15).
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Limitations

A cohort of patients were excluded post randomization
(Argentina cohort 48/718 enrolled patients).

Biased interpretation of perioperative mortality.

A variety of chemotherapy regimens were allowed.

— Significant heterogeneity in surgical outcomes.

MRC CHORUS (2013 ASCO annual meeting) randomized
phase 3 trial, comparing neoadjuvant chemotherapy (NACT)
to primary surgery (PS) for newly diagnosed advanced ovar-
ian cancer (Abstract 5,500) was discussed [27].

— When exploring outcomes, no significant difference in pro-
gression free survival or overall survival was identified.

— Furthermore, the authors reported a 5.6 % 28-day mor-
tality rate in the primary surgery arm, compared to
0.5 % in the neoadjuvant arm.

Limitations

— Low microscopic residual disease rate in the primary
surgery arm.

— Identical median surgical times in both arms (120 min),
calling into question the surgical effort with up-front
surgery.

— 20 % of subjects had a PS of 2-3, representing an unfa-
vorable population.

Currently, we await the results of Japanese Clinical
Oncology Group (JCOG) protocol 0602, once again evalu-
ating the question of up-front surgery versus neoadjuvant
chemotherapy.

Evolution of Adjuvant Chemotherapy
in the Treatment of Epithelial Ovarian Cancer

Early Stage High-Risk Cancer

¢ Benefit of chemotherapy in the management of patients

with early stage, high-risk disease, has been studied in
three large clinical trials (Table 1.5) [28].
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TaBLE 1.5. Randomized clinical trials evaluating adjuvant treatment of
early stage EOC [28-32].

Study

Trial design

Status

First-line adjuvant therapy

ICON 1 [29]

ACTION [30]

GOG 157 [31]

GOG 175 [32]

477 patients randomized:

adjuvant chemotherapy versus

observation after surgery
448 patients randomized:

Ia and Ib grade II-III, all
grades of Ic-Ila and all clear
cell carcinomas—adjuvant
chemotherapy versus
observation

457 patients with Stage Ia and
Ib grade 3, Ic all grades, clear

cell, and completely resected
stage 11, randomized to 3
versus 6 cycles of CT

542 patients with Ia/Ib grade
3, clear cell, all Ic and Stage
II EOC randomized to

CT +maintenance T versus CT

followed by observation

HR 0.66 favoring adjuvant
chemotherapy (surgical
staging not required)
Recurrence-free interval
HR 0.63 favoring adjuvant
chemotherapy arm. No
difference in overall
survival (only 1/3 of group
optimally staged)

No difference in HR for
recurrence or death (29 %
inadequately staged)

No difference in
recurrence or 5 year
survival

CT carboplatin/paclitaxel, T paclitaxel, GOG Gynecologic Oncology Group,
ICON International Collaborative Ovarian Neoplasm, ACTION Adjuvant
Chemotherapy Trial in Ovarian Neoplasia, HR hazard ratio

Reprinted with permission from Cambridge University Press. Eskander RN,
Di Saia PJ. Chemotherapy of ovarian cancer. In: Deligdisch L, Kase NG,
Cohen CJ, editors. Altchek’s Diagnosis and Management of Ovarian Disorders,
3rd Edition. New York: Cambridge University Press; 2013; pp. 415424

e These patients are defined as having Stage Ia and Ib grade
II-III tumors, all grades of Ic-I1a and all clear cell carcinomas.

— International Collaborative Ovarian Neoplasm Trial 1
(ICON1) [29].
— The Adjuvant Chemotherapy Trial in Ovarian Neoplasia
(ACTION) [30].

o Surgical staging was not required in the ICONT trial,
and a proportion of these women likely had occult
disease making them Stage III.
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o In the ACTION trial, only 1/3 of the total group was
optimally staged.

o Within the optimally staged population, no benefit was
seen in those treated with adjuvant chemotherapy.

o Notably, 57 % of patients in the combined studies were
treated with single agent carboplatin in the adjuvant
setting, with a remaining 27 % treated with cisplatin.

— The trials initiated by the Gynecologic Oncology Group
(GOG) included protocol 157 [31] which examined 3
versus 6 cycles of adjuvant chemotherapy in patients
with early stage disease.

o 29 % of patients had incomplete or inadequately
documented surgical staging.

o The recurrence rate after 6 cycles was 24 % lower
(HR 0.761; 95 % CI0.51-1.13, P=0.18).

o The overall death rate was similar for the two regi-
mens (HR: 1.02; 95 % CI: 0.662-1.57).

— Most recently, the GOG completed protocol 175, which
compared the recurrence-free interval (RFI) and safety
profile in patients with completely resected high-risk
early-stage ovarian cancer treated with intravenous
carboplatin and paclitaxel with or without maintenance
low-dose paclitaxel for 24 weeks [32].

o The 5-year recurrence risk was 20 % in the mainte-
nance paclitaxel arm, versus 23 % in the observation
arm (HR 0.807; 95 % CI: 0.565-1.15).

o The probability of surviving 5 years was 85.4 and
86.2 %, respectively.

o The rates of neurologic, dermatologic, and infectious
toxicities were significantly more common in the
maintenance arm.

Advanced Stage Epithelial Ovarian Cancer

¢ Patients presenting with advanced stage ovarian cancer
are managed with maximal surgical resection followed by
adjuvant platinum and taxane based chemotherapy.
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Prior to the discovery and introduction of cisplatin patients
were treated with the alkylating agents melphalan, thio-
tepa, cyclophosphamide, or chlorambucil as single agents.
Our understanding of the therapeutic benefits of regimens
containing cisplatin and paclitaxel originated following the
results of Gynecologic Oncology Group (GOG) protocol
111 [33]

— Three hundred and eighty-six women with Stage III
sub-optimally debulked or Stage IV disease were ran-
domly assigned to receive 6 cycles of cisplatin (75 mg/
m?) plus paclitaxel (135 mg/m? over 24 h) or cisplatin
(75 mg/m?) plus cyclophosphamide (750 mg/m?).

— The paclitaxel-containing regimen showed a statisti-
cally significant improvement in overall response, clini-
cal complete response (CR), PFS and OS (PFS 18 vs. 13
months, OS 38 vs. 24 months, respectively).

OV-10, a European—Canadian trial, studied 680 patients
treated with cisplatin (75 mg/m?) and paclitaxel (175 mg/
m? over 3 h) or cisplatin (75 mg/m?) plus cyclophospha-
mide (750 mg/m?) [34].

— The paclitaxel containing arm showed an improvement
in overall response, clinical CR, PFS (16 months vs. 12
months) and OS (36 months vs. 26 months).

Following completion of GOG 111, the GOG opened pro-
tocol 158 [35].

— This was a non-inferiority trial comparing carboplatin
(AUC77.5) and paclitaxel (175 mg/m? over 3 h) to cispla-
tin (75 mg/m?) and paclitaxel (135 mg/m? over 24 h).

— Median PFS (20.7 vs. 19.4 months for carboplatin and
cisplatin, respectively) and OS (57.4 vs. 48.7 months,
respectively) were not significantly different between
study groups.

— The combination of carboplatin and paclitaxel was less
toxic, easier to administer and not inferior to the previ-
ous standard of cisplatin and paclitaxel.



1. Epithelial Ovarian Cancer, Low Malignant... 23

— In patients who were optimally cytoreduced (residual
disease at completion of surgery <1.0 cm) the median
survival was nearly 5 years in the carboplatin containing
arm.

The combination of carboplatin and paclitaxel was then
studied with gemcitabine, topotecan or liposomal doxoru-
bicin in sequential doublets or triplets in GOG 182/
ICON5 [36].

— This international trial recruited >4,000 women with
advanced stage epithelial ovarian cancer.

— There was no improvement in either PFS or OS associ-
ated with any experimental regimen.

— Compared with standard paclitaxel and carboplatin,
addition of a third cytotoxic agent provided no benefit in
PFS or OS after optimal or suboptimal cytoreduction.

Intraperitoneal Chemotherapy

In addition to intravenous (IV) therapy, the GOG also
investigated intraperitoneal (IP) treatment options.
Following completion of 2 randomized phase III inter-
group trials comparing IV to IV +1IP therapy that showed
positive results, the GOG opened protocol 172, which com-
pared IV paclitaxel (135 mg/m?) over 24 h with I'V cisplatin
(75 mg/m?) on day 2, versus IV paclitaxel (135 mg/m?) over
24 h, followed by IP cisplatin (100 mg/m?) on day 2 and IP
paclitaxel (60 mg/m?) on day 8 (Table 1.6) [25, 37-39].

— All patients had optimally resected disease with resid-
ual tumor limited to less than or equal to 1 cm in size.

— Median survival for the IV only and IV +IP arms were
49.5 and 66.9 months, respectively.

— The RR of death was 0.71 in the IP group (P=0.0076).

— Tolerability for IP chemo was a concern as grade 3 and
4 hematologic, metabolic, and gastrointestinal toxicities
were significantly more common in the IP arm. Only
42 % of patients allocated to the IP arm completed 6
cycles of chemotherapy.
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The results of the above study, in combination with previ-
ous positive studies exploring IP chemotherapy, resulted in
a National Cancer Institute (NCI) clinical announcement
recommending that women with optimally cytoreduced
Stage III ovarian cancer be considered for IV +IP
therapy.

In an effort to improve compliance and tolerability of IP
therapy, several investigators proposed alternate treat-
ment dosing regimens.

Barlin et al. investigated oncologic outcomes associated
with a modified outpatient IP regimen in 102 patients with
optimally cytoreduced epithelial ovarian cancer [40].

— The modified regimen consisted of IV paclitaxel
(135 mg/m?) over 3 h on day 1 compared with a 24 h
infusion, IP cisplatin (75 mg/m?) on day 2 decreased
from 100 mg/m? and IP paclitaxel (60 mg/m?) on day 8
given every 21 days for 6 cycles.

— The median PFS and OS were 29 and 67 months and
80 % of subjects were able to complete 4 or more cycles
of IV plus IP therapy.

Currently, the GOG completed accrual on protocol 252,
the results of which will help better determine the role of
intraperitoneal chemotherapy in patients who have had a
complete cytoreductive surgery as well as the potential
role of both dose dense paclitaxel and the antiangiogenic
agent bevacizumab (discussed later in the chapter).

Hyperthermic Intraperitoneal Chemotherapy
(HIPEC)

The concept of HIPEC, although new in the treatment of
ovarian cancer, has been around over 40 years.

Initially investigated in patients with peritoneal carcino-
matosis due to GI malignancies, peritoneal mesothelioma,
and pseudo-myxoma peritonei [41-44].

Currently, use of HIPEC at the time of surgical cytoreduc-
tion followed by conventional intravenous chemotherapy
is being studied.
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e The use of HIPEC relies on several important principles:

Direct and preferential cytotoxic effect of hyperthermia
on tumor cells.

Synergistic effects of hyperthermia when used with con-
ventional cytotoxic agents without an associated
increase in toxicity.

Increased drug penetration from 3 to 5 mm, secondary
to hyperthermia [45-52].

Has also been hypothesized that the presence of exten-
sive adhesions postoperatively results in both impaired
drug distribution and significant pain and toxicity when
traditional IP chemotherapy is given.

o In theory, use of HIPEC at the time of primary sur-
gery will help aid in uniform distribution and sys-
temic peritoneal coverage, potentially enhancing the
antitumor efficacy of the drugs used.

e The first phase 2 clinical trial exploring the use of HIPEC
in patients with primary advanced ovarian cancer was
completed in 2007 (Table 1.7) [25, 42].

Forty-seven patients were enrolled in this open, pro-
spective, single-center nonrandomized study; 22 under-
went primary and 25 secondary CRS plus immediate
HIPEC (cisplatin 75 mg/m?) followed by systemic
chemotherapy.

Major complications (gastrointestinal fistula, intra-
abdominal bleeding and thrombosis) occurred in 21.3 %
of the patients and the in-hospital mortality rate was 4.2 %
(2 patients with pulmonary embolism). The mean overall
survival was 30.4 months, median survival was 24 months,
and mean disease-free survival was 27.4 months [53].

e This was followed by a study investigating the morbidity
and feasibility of CRS + HIPEC in patients with advanced
stage primary EOC.

e Lim et al. treated 30 patients with residual tumor measuring
<1 cm at the time of primary surgery, with intraoperative
HIPEC (cisplatin 75 mg/m?) at a temperature of 41.5 °C for
90 min [54].
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e More recently, a multi-institutional phase 2 study was
completed evaluating the impact of CRS + HIPEC on PFS
and OS in 26 women with Stage III-IV EOC [55].

— After a median follow-up of 25 months, 5-year overall
survival was 60.7 % and S-year progression-free sur-
vival 152 % (median 30 months).

e To date, no randomized phase 3 clinical trials have been
completed evaluating the impact of HIPEC on survival in
patients with advanced stage ovarian, Fallopian tube, or
primary peritoneal carcinoma.

Antiangiogenesis Therapy in Ovarian Cancer

e Studies have shown that angiogenesis is essential for
tumor invasion and metastasis, and is required for tumor
growth beyond 1-2 mm [56, 57].

— This process requires the recruitment of vasculature, cir-
culating endothelial cells, and pro-angiogenic mediators.

e Preclinical animal models indicated that inhibition of
angiogenesis resulted in tumor growth inhibition.

e Ultimately, bevacizumab, a humanized monoclonal anti-
body directed against VEGF, was synthesized, and used in
early proof of concept studies.

e Bevacizumab neutralizes VEGF-A and blocks its signal
transduction through both VEGFR-1 and VEGFR-2, as
demonstrated by the inhibition of VEGF-induced cell pro-
liferation, survival permeability, nitric oxide production,
migration, and tissue factor production.

e Four discrete targets in the angiogenic cascade have been

identified (Fig. 1.1) [58].

Vascular endothelial growth factor (VEGF).

Angiopoietin (Ang).

Fibroblast growth factor (FGF).

Platelet derived growth factor (PDGF).
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VEGFR1 VEGFR2, VEGFR3

ERD Cell Activation &
“—» Survival

v

Angiogenesis, Vasculogenesis & Hyperpermiability

Fic. 1.1. Angiogenic pathway and targeted inhibitors [58]. The
angiogenic cascade and antiangiogenic strategies in ovarian carci-
noma. Both VEGF and non-VEGF dependent pathways are noted.
Figure designed by RN Eskander and KS Tewari and created by RN
Eskander and used with permission from RN Eskander and KS
Tewari. RN Eskander, KS Tewari. Incorporation of anti-angiogen-
esis therapy in the management of ovarian carcinoma — Mechanistics,
review of phase III randomized clinical trials, and regulatory impli-
cations. Gynecol Oncol 2013; 13(2): 496-505. Gynecologic Oncology
by Society of Gynecologic Oncologists. Reproduced with permis-
sion of Academic Press.

e There are now eight positive phase 3 randomized clinical
trials in OC involving five unique antiangiogenesis agents
(five agents and their targets detailed in Fig. 1.1) [59-65].

e Table 1.8 details the pivotal phase 3 trials completed to
date examining antiangiogenic agents in the treatment of
advanced stage ovarian cancer [58].
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Despite the above, there is no FDA approved indication
for use of antiangiogenic agents in gynecologic malignan-
cies (although this is expected to change with GOG 240
and cervical carcinoma as detailed in the cervical cancer
chapter).

Table 1.9 outlines the FDA and European Medicines
Agency approved indications for antiangiogenic therapy.
It also outlines NCCN ovarian cancer recommendations
regarding bevacizumab [58].

PARP Inhibition and Synthetic Lethality
in Ovarian Cancer

Germ line BRCA1 and BRCA2 mutations have long been
recognized as conferring the greatest risk for both breast
and ovarian cancer (as discussed previously).

These genes are essential for cellular development, with
pivotal roles in genomic stability.

Absence of either BRCA1 or BRCAZ2 results in chromo-
somal rearrangements, and is lethal in embryonic
development [66].

Functional BRCA genes are required for error-free
homologous recombination (HR).

— While HR is not the only mechanism available for
DNA damage repair, the alternative processes, nonho-
mologous end joining (NHEJ) and single-strand anneal-
ing (SSA), are error prone and frequently result in gross
chromosomal rearrangements (GCR) [67, 68].

As many as 24 % of patients with advanced stage ovarian
cancer exhibit homologous recombination deficiency.
The concept of synthetic lethality (Fig. 1.2) [69].

— PARP-1 deficiency results in a failure to repair SS DNA
breaks, which when left unrepaired, translate into
DSDNA breaks (DSB) [70, 71].
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TaBLE 1.9. Approved indications for antiangiogenic agents under investiga-

tion [58].

Antiangiogenesis European Medicines

agent US FDA NCCN ovary Agency (EMA)

Bevacizumab Metastatic CRC; Category 3 ~ Advanced and

(Avastin) Metastatic (frontline) recurrent OC;

[Genentech/ RCC; Recurrent Category 2B Metastatic CRC;

Roche] Glioblastoma; (recurrent, Metastatic RCC;
Metastatic combined Metastatic NSCLC:
NSCLC with C/G) Metastatic BC

Pazopanib Advanced soft  — Advanced soft tissue

(Votrient) tissue sarcoma; sarcoma; Advanced

[GlaxoSmithKline] Advanced RCC RCC

Cediranib - - -

(Recentin)

[AstraZeneca]

Trebananib (AMG - - -

386) [Amgen]

Nintedanib - - -

(Vargatef)

[Boehringer

Ingleheim]

VEGF-trap* Wet age- - Metastatic

(Aflibercept) related macular CRC resistant

[Regeneron] degeneration or progressed

after oxaliplatin
containing regimen

CRC colorectal cancer, RCC renal cell carcinoma, NSCLC non-small-cell
lung cancer, OC ovarian cancer, BC breast cancer, C/G carboplatin+gem-
citabine, NCCN National Comprehensive Cancer Network

Adapted from: RN Eskander, KS Tewari. Incorporation of anti-angiogenesis
therapy in the management of ovarian carcinoma—Mechanistics, review of
phase III randomized clinical trials, and regulatory implications. Gynecol
Oncol 2013;13(2): 496-505. Gynecologic Oncology by Society of Gynecologic
Oncologists. Reproduced with permission of Academic Press

“No phase 3 RCT

— Under normal conditions, these lesions would be
repaired using high fidelity, BRCA dependent, HR
mechanisms.

o However, in BRCA deficient cells, these DSB are
repaired using mutagenic nonhomologous repair
processes, such as NHEJ and SSA, resulting in chro-
mosomal instability, cell cycle arrest, and apoptosis.
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In a series of landmark publications, the clinical utility of
PARP inhibition in BRCA deficient cell lines was descried
[72-74].

A series of phase 2 clinical trials subsequently confirmed
the therapeutic efficacy of PARP inhibition in the recur-
rent disease setting [75-79] (Table 1.10) [69].

As the efficacy and safety of PARP inhibition in patients
with serous ovarian cancer and germ line BRCA mutation
was confirmed in phase II studies, several prospective
phase III trials were designed and are open for enrollment
(Fig. 1.3, Table 1.11) [69].

In June 2014 the ODAC (FDA oncology drug advisory
committee) voted against accelerated approval of olaparib
in the treatment of ovarian cancer patients with BRCA1/2
germ line mutations.

— The primary criticisms included the subset analysis of the
primary data set, risk of toxicity on treatment including
secondary malignancy, and lack of an OS advantage.

— The panel recommended that SOLO 2 be completed
and the results interpreted before drug approval.

Treatment of Borderline Ovarian Tumors

The recommended management of clinically apparent
early-stage borderline ovarian tumors, in women who have
completed childbearing, includes bilateral salpingo-
oophorectomy with hysterectomy and surgical staging.
For young patients with apparent early-stage disease who
desire fertility preservation, unilateral oophorectomy or
ovarian cystectomy with a staging procedure is an accept-
able alternative.

— Risk of recurrence as high as 30 % with cystectomy.

For advanced-stage and recurrent disease, cytoreductive
surgery is recommended.

Adjuvant chemotherapy is reserved for selected cases only
(e.g., unresectable disease, invasive metastatic implants,
rapid growth rate with progressive symptomatology).
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N 'J-‘.o

DNA damage (SSBs) MI— PARP inhibition
DNA replication l
(accumulation of DNA DSBs)
P "l
wnt??l:rrn:al::nee:‘l HR HR-dificient tumor
pathway cell (e.g. BRCA 1/27)
HR-mediated Impaired
DNA repair l l HR-mediated
DNA repair
Cell survival Cell death

Fic. 1.2. PARP-1 deficiency results in a failure to repair single-
stranded DNA breaks, which when left unrepaired, translate into
double-stranded DNA breaks (DSB) at the replication fork [69].
Adapted from Eskander RN, Tewari KS. PARP inhibition and syn-
thetic lethality in ovarian cancer. Expert Rev Clin Pharmacol. 2014.
July 2: 1-10 [Epub ahead of print] 7(5); 2014: In press. Expert
review of clinical pharmacology by Future Drugs Ltd. Reproduced
with permission of Future Drugs Ltd in the format Republish in a
book via Copyright Clearance Center.

e For patients with disease apparently confined to the ova-
ries, adjuvant chemotherapy is not recommended.

e Barnhill et al. reported a Gynecologic Oncology Group
(GOG) prospective study in which 146 patients with Stage
I serous borderline ovarian tumors were observed without
adjuvant therapy [80].

— With a median follow-up of 42.2 months, no patient
developed recurrent disease.
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A) SOLO 1 Schema

attempt at debulking surgery.
NACT accepted

Stage 4: Blopsy and/or
surgical attem pt eligible

Stage 3: Required to have one

B) SOLO 2 Schema

For chemotherapy
immediately prior to
randomization, patients
must have received at least
4 cycles

C) NOVA Schema

Required to have
responded to penultimate
regimen, and to enroll
within B weeks of last
regimen

without documented
BRCAL/2 mutation

D) ARIEL 2 Schema

Newly diagnosed Olaparib 300 mg orally
advanced stage ovarlan / twice daily
cancer — completed first
line platinum based
chematherapy with
documented BRCAL/2
daily
Recurrent platinum
sensitve high grade serous o
ovarian cancer /'
at beast 2 prior lines of
platinum therapy with
documented BRCALZ
mutation
Recurrent platinum J Niraparib one table daily
ovarian cancer — complated
at least 2 prior lines of
platinum therapy with or

Placebo tablets once daily

Treat for up to 2 years, or
until disease progression.
If 5D can continue

beyond 2 years

Treat until disease
progression.
Placebo tablets twice daily

Treat until dsease
progression.

Purpose is to identify a molecular
signature of HAD that

Recurrent platinum sensitive high

with response to rucaparid - this
molecular signature will then be

L4
regimen) with disease prog

|z 1 prior

lly twice daily unti

> & months after last platinum

=| disease progression

applied to ARIELS based therapy
E) ARIEL 3 Schema

High grade ovarian cancer,
Patients enrclled will be 22 prior platinum based
stratified into 3 groups regimens, no more than 1
based on gene mutations in non platinum regimen,
tumeor tissues d ! >6
from ARIEL 2) manths after last platinum

based therapy.
FiG. 1.3.

Rucaparib orally twice
daily
Placebo tablets twice
daily

Treat until dsease
progression.

Schema of phase 3 trials exploring PARP inhibition in

patients with ovarian cancer [69]. Adapted from Eskander RN,
Tewari KS. PARP inhibition and synthetic lethality in ovarian can-
cer. Expert Rev Clin Pharmacol. 2014. July 2: 1-10 [Epub ahead of
print] 7(5); 2014: In press. Expert review of clinical pharmacology
by Future Drugs Ltd. Reproduced with permission of Future Drugs
Ltd in the format Republish in a book via Copyright Clearance

Center.
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TasLE 1.11. Phase 3 trials examining PARP inhibitors in the treatment of
ovarian cancer [69].

Trial Disease setting Agent
SOLO 1 Following a complete or partial response to Olaparib
NCT01844986 first-line platinum-based chemotherapy

SOLO2 Platinum sensitive recurrent ovarian cancer Olaparib
NCT01874353

NOVA Platinum sensitive recurrent ovarian cancer Niraparib
NCT01847274

ARIEL 3 To be defined Rucaparib

Adapted from Eskander RN, Tewari KS. PARP inhibition and synthetic
lethality in ovarian cancer. Expert Rev Clin Pharmacol. 2014. July 2: 1-10
[Epub ahead of print] 7(5); 2014: In press. Expert review of clinical pharma-
cology by Future Drugs Ltd. Reproduced with permission of Future Drugs
Ltd in the format Republish in a book via Copyright Clearance Center

To underscore this point, a large meta-analysis demon-
strated a disease-free survival rate of 98.2 % and a disease-
specific survival rate of 99.5 % for women with Stage I
disease [81].

Four prospective randomized trials conducted in Norway
showed that for Stage I and II disease, the addition of
adjuvant therapy did not improve survival and added tox-
icity, with overall survival rates of 99 and 94 % for no
adjuvant therapy, and adjuvant therapy, respectively [82].
Objective responses to platinum-based chemotherapy among
patients with advanced-stage borderline ovarian tumors have
been reported at the time of second look surgery.

— Gershenson et al. reported complete responses to che-
motherapy at second-look laparotomy in 8 of 20 patients
with macroscopic residual disease after initial cytore-
ductive surgery and in 5 of 12 patients with microscopic
residual disease after initial surgery [83].

— Barakat and colleagues reported that 2 of 7 patients
with macroscopic residual borderline ovarian tumors
and 7 of 8 patients with microscopic disease had patho-
logic complete remissions at second-look laparotomy
after platinum-based chemotherapy, with only one
death due to progressive disease [84].
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e Importantly, there was no difference in survival between
patients who received chemotherapy and those who did not.

e Sutton et al. reported the GOG data using a subset of 32
women with advanced-stage borderline ovarian tumors
that were optimally cytoreduced [85].

— The patients were randomized to treatment with cispla-
tin and cyclophosphamide with or without adriamycin.

— Fifteen of 32 patients underwent second-look surgery,
and 9 showed evidence of persistent disease. However,
at a median follow-up of 31.7 months, 31 of 32 patients
were alive. Only one patient died and it was unrelated
to the ovarian disease process.

¢ Due to the low percentage of actively dividing cells that
are present in borderline ovarian tumors, these are thought
to be relatively resistant to standard cytotoxic agents.

e Furthermore, adjuvant chemotherapy in patients with
ovarian serous borderline tumors with invasive peritoneal
implants showed no improvement in time to recurrence or
overall survival.

¢ Asnoted earlier, even patients with advanced-stage disease
can be expected to have excellent overall survival rates.

Treatment of Ovarian Germ Cell Tumors

e Malignant ovarian germ cell tumors are rare and aggres-
sive, but very curable at all presenting stages of disease.

e They account for only 1-2 % of all ovarian cancers, and
affect women of reproductive age, with nearly 70 % of ovar-
ian germ cell tumors occurring in the first 2 decades of life.

e The recommended management of young patients with
suspected malignant germ cell tumors of the ovary includes:

— Intact removal of the tumor.

— Sparing of the Fallopian tube if not adherent to the
tumor.

— Procurement of cytologic washings or harvesting of
ascites fluid.
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— Examination and palpation of the omentum with
removal of suspicious areas.

— Examination and palpation of the iliac and aortocaval
nodes with biopsy of abnormal areas.

Following surgical cytoreduction, patients are managed
with postoperative systemic chemotherapy, with 90-95 %
cure rates, except in cases of Stage IA, grade I immature
teratoma, and Stage IA dysgerminoma, where observation
alone is acceptable.

Our understanding regarding effective chemotherapy for
the treatment of ovarian germ cell cancers paralleled
advancements in adjuvant therapy for the more common
testicular tumors.

The combination regimen consisting of vincristine, actino-
mycin-D, and cyclophosphamide (VAC) was the first regi-
men to reproducibly cure patients with ovarian germ cell
tumors.

Gershenson et al. studied 80 patients with malignant non-
dysgerminomatous germ cell tumors of the ovary who
were treated with the combination of vincristine, actino-
mycin-D, and cyclophosphamide (VAC) at The University
of Texas M.D. Anderson Hospital and Tumor Institute [86].

— Sixty-six patients received VAC as primary postopera-
tive therapy with 46 patients (70 %) achieving a sus-
tained remission.

This regimen was then modified to include vinblastine,
bleomycin, and cisplatin (VBP).

— In a GOG trial, 97 patients with germ cell tumors were
treated with 3—4 courses of vinblastine, bleomycin, and
cisplatin (VBP) [87].

— Of 35 patients with tumors other than dysgerminoma
who had clinically measurable disease, 15 (43 %; CI,
26-61 %) had complete responses.

— Forty of fifty-six second-look laparotomies (71 %; CI,
58-83 %) revealed no tumor or mature glial tissue.
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The survival rate was 71 % (CI, 62-89 %) with a 51 %
disease-free rate (CI, 41-62 %) at 2 years.

e Ultimately, a switch from VBP to combination bleomycin,
etoposide, and cisplatin (BEP), resulted from experience
with testicular tumors, where the etoposide containing
regimen was shown to have a larger therapeutic index
(particularly neurologic and GI toxicities).

e In a trial randomizing 261 men with disseminated germ-
cell tumors to VBP versus BEP, 74 % of those receiving
the regimen including vinblastine and 83 % of those
receiving the regimen including etoposide became disease-
free with or without subsequent surgery [88].

— Among 157 patients with high tumor volume, 61 %
became disease-free on the regimen that included vin-
blastine, as compared with 77 % on the regimen that
included etoposide (P<0.05).

— Survival among the patients who received etoposide
was higher (P=0.048).

— In addition, the etoposide regimen caused substantially
fewer paresthesias (P=0.02), abdominal cramps
(P=0.0008), and myalgias (P =0.00002).

e Despite the exquisite radiosensitivity of dysgerminoma-
tous germ cell tumors, adjuvant chemotherapy in the form
of BEP is preferred given the possible sterilizing effects of
radiation in this predominantly young patient population.

e After adjuvant chemotherapy, Gershenson et al. reported
resumption of normal menstrual activity in all 28 enrolled
patients treated with the VAC regimen.

e Importantly, the likelihood of chemotherapy-induced
amenorrhea is based on the specific chemotherapy admin-
istered as well as the patient’s age.

— The younger the patient at the time of exposure, the
larger the oocyte reserve, facilitating recruitment and
reestablishment of normal ovulation after completion
of chemotherapy.
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Treatment of Sex-Cord-Stromal Tumors

¢ Given the rare occurrence of these malignancies, informa-
tion regarding adjuvant chemotherapy for patients with
advanced stage or recurrent sex-cord-stromal tumors is
limited.

e No prospective trials have been conducted and it is diffi-
cult to draw conclusions regarding optimal therapy due to
limitations of retrospective trials, including the small
patient numbers, and varying treatment regimens.

¢ Nonetheless, several regimens have been explored:

— Combination adriamycin—cisplatin (AP).
Cyclophosphamide—adriamycin—cisplatin (CAP).
Cisplatin—vinblastine-bleomycin (PVB).

— Bleomycin—etoposide—cisplatin (BEP).

¢ Response rates to the above regimens range from 37 to 100 %
in patients with advanced stage or recurrent disease [89].

e More recently, combination carboplatin and paclitaxel has
been used. GOG protocol 187 is currently open, investigating
the potential benefits of single agent paclitaxel in patients
with persistent or recurrent disease after up front therapy.

— If paclitaxel appears to have an impact in this patient
population, its use in primary treatment may be consid-
ered further.
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Chapter 2

Cervical Cancer

Sara M. Jordan and Krishnansu S. Tewari

Anatomy

e Cervix (Latin for “neck”)=neck of the uterus.

— Average 2-4 cm in length and the point where the
cervix joins the uterus is called the isthmus.

— The intravaginal portion of the cervix is called the
exocervix and is covered with stratified squamous epi-
thelium identical to the lining of the vagina.

— The stroma of the cervix consists of stratified muscle
and connective tissue.

— Blood supply to the cervix:

o Via the broad ligament and parametrium which
support the cervix laterally.
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Epidemiology

‘Worldwide cervical cancer remains the second most com-
mon cancer of women with a mortality rate of 52 % [1].

— 86 % of cervical cancers are diagnosed in the develop-
ing world [1].

— Global incidence and mortality depend on presence of
screening and vaccination programs. These interven-
tions have led to a 75 % decrease in incidence and
mortality of cervical cancer in the past 50 years in devel-
oped countries [2].

There will be 12,360 new cases of cervical cancer and 4,020
cervical cancer related deaths in the USA in 2014 [3].

In the USA, cervical cancer is the third most common
gynecologic malignancy (after uterine and ovarian cancer)
and the 12th most common cancer of women.

— The mortality from cervical cancer in the USA has
declined from 15/100,000 in 1945 to 3.4/100,000 in 1991.

Cervical cancer is the only malignancy for which the caus-
ative agent is known.

The etiologic agent resulting in cervical cancer has been
identified as a sexually transmitted oncogenic virus, human
papillomavirus (HPV).

— HPV is a circular, double-stranded DNA virus when in
its’ infectious state. Viral DNA integration into host
DNA leads to a malignant phenotype. Once integrated,
HPV E6 codes for a protein that degrades p53 and
HPV E7 codes for a protein that complexes with pRB
releasing transcription factor E2F causing the cell to be
immortal (Table 2.1). Low risk strains of HPV (types 6
and 11) cause genital warts whereas high risk strains
(types 16, 18, 31, 45, and less commonly 33, 35, 39, 51,
54, 55, 56, 58, 59 66, and 68), if integrated into host
DNA, cause cervical dysplasia and cervical carcinoma
(Fig. 2.1) [4].
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Fic. 2.1. Human papillomavirus genome [4]. Reprinted from
Clinical Gynecologic Oncology, 7th Edition, Di Saia PJ, Creasman
WT. Chapter 3 Invasive Cervical Cancer, Monk BJ, Tewari KS,
Copyright 2007, with permission from Elsevier. Clinical gynecologic
oncology by Di Saia PJ, Creasman WT. Reproduced with permis-
sion of Elsevier Mosby in the format reuse in a book/textbook via
Copyright Clearance Center.

e HPV is detectable in over 95 % of squamous cell carcino-
mas and 30-40 % of adenocarcinomas.

e High-risk strains cause a mutation of cells in the squamo-
columnar junction leading to cervical dysplasia and
cancer.

¢ Incidence of progression without treatment:

— CIN1 (16 %), CIN2 (30 %), CIN3 (70 %).
— CIN3 —invasive disease: 0-20 years.
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e Risk factors:

Lower socioeconomic status.

Multiple sexual partners, early age of first intercourse,
promiscuous partners, co-infection with other sexually
transmitted diseases.

Tobacco use.

Immunocompromised conditions (HIV or pharmacologic).

e The greatest risk for developing cervical cancer is infre-
quent or no prior screening.

In many South American, African, and Asian countries,
cervical cancer is the leading cause of cancer related
death in women.

Prevention

e Abstinence prevents HPV related cervical carcinomas, but
the large majority of women are sexually active and there-
fore at risk for exposure to HPV infection.

e Two US Food and Drug Administration (FDA)-approved
vaccines indicated to prevent cervical cancer (Table 2.2).

Quadravalent Vaccine: GARDASIL.

o FDA approved in 2006.

o In 2007 the Females United to Unilaterally Reduce
Endo/Ectocervical Disease (FUTURE) II reported
results from a randomized, double-blind trial of
12,167 women aged 15-26 years who received
Gardasil or placebo. For 3-year follow-up, vaccine
efficacy for preventing dysplasia or invasive disease
was 98 % in the per-protocol population (44 % for
the intention-to-treat population).

o FUTURE I was a phase III, randomized, double-
blind, placebo-controlled trial involving 5,455 women
aged 16-24 years. Vaccine efficacy for preventing
anogenital warts as well as dysplasia or invasive dis-
ease associated with HPV types 16 or 18 was 100 %.
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TaBLE 2.2. HPV directed vaccines.

Gardasil Cervarix
HPYV types 6,11,16,18 16,18
Dose schedule 0.5 mL IM 0, 2, 6 months 0.5mLIMO0,1-2,6
months
Indications Cervical cancer, CIN, AIS, Cervical cancer, CIN,

Vulvar cancer, VIN, Vaginal
cancer, VAIN, Anogenital

warts
Population approved Males and females aged
9-26 years
Advisory Committee Females aged 11 and
on Immunization 12 years with catch-up
Practices (ACIP) vaccination for females aged
recommendations 13-26 years. Permissive for

boys aged 9-26 years
Technology used Yeast
Adjuvant Amorphous
hydroxyphosphate sulfate
(Merck and Co., Inc)

AIS

Females aged 9-25
years

Insect cell substrate
Aluminum

hydroxide +3
=deacetylated
monophosphoryl lipid
A (MPL, Coixa/GSK)

o In a double-blind, randomized trial of 3,817 women
aged 24-45 years, GARDASIL efficacy against infec-
tion related to HPV-6, -11, -16, and -18 was 90.5 %.

o Merck is currently comparing the efficacy of
GARDASIL to a nanovalent HPV vaccine.

— Bivalent Vaccine: CERVARIX.

o Phase II, randomized, double-blind, controlled trial
known as Papilloma TRIal against Cancer In young
Adults (PATRICIA) published in 2009. In this study,
18,644 women aged 15-25 years received placebo or
were vaccinated with CERVARIX.

o Vaccine efficacy against HPV-16 and -18 CIN II-IIII

was 92.9 %.

Evidence of cross-protection efficacy.
There has not been a direct head-to-head efficacy
trial between GARDASIL and CERVARIX.
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Diagnosis

First symptom of early cervical cancer: frequently thin,
clear or blood-tinged vaginal discharge usually unrecog-
nized by the patient.

Classic symptom: intermittent, painless metrorrhagia or
postcoital spotting, although this is not the most common
symptom.

With progression, bleeding becomes heavier, more fre-
quent, and ultimately continuous. Usually if this bleeding
occurs in a postmenopausal woman, it leads to earlier
medical attention.

Late stage disease involves spread into the parametria or
the pelvic sidewalls and causes flank or leg pain, which is
usually a sign of involvement of the ureters or sciatic
nerve. Bladder or rectal invasion frequently leads to hema-
turia, rectal bleeding, and possibly vesicovaginal or recto-
vaginal fistula. Lymphedema may be a sign of late stage or
recurrent disease due to venous blockage from extensive
sidewall disease.

Gross clinical appearance.

— Most common: exophytic, large, friable polypoid lesion
arising from the ectocervix (Fig. 2.2). These lesions may
arise within the endocervcial canal creating a barrel-
shaped lesion.

o Lesions within the endocervical canal are more com-
monly adenocarcinomas, which arise in the endocer-
vical mucous-producing gland cells. Because of the
origin within the cervix, the lesion may be present for
longer time before it is clinically evident.

— Firm cervix with little visible ulceration or mass.
— An ulcerative tumor that erodes through the cervix.

Screening

Prevention, screening, and early treatment are imperative.
Cervical dysplasia and cancer is slow to progress, able to
be diagnosed early with current screening modalities, and
almost always cured when diagnosed early.
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Fic. 2.2. Gross image of invasive cervical carcinoma (Image pro-
vided courtesy of Dr. Krishnansu S. Tewari).

Late diagnosis most frequently results in incurable disease
and death.

Cytology, using the Papanicolaou (Pap) smear, and colpos-
copy are both valuable screening tools.

Cervical cancer screening guidelines according to
American Society for Colposcopy and Cervical Pathology
(ASCCP) (Table 2.3).

Abnormal pap smears may require further workup with
colposcopy with possible need for biopsy.

Colposcopy involves use of 5 % acetic acid applied to the
cervix and inspection with a colposcope that magnifies the
cervix and allows for visualization with color filters.

— A satisfactory colposcopy requires that the entire squa-
mocolumnar junction (SCJ) be visualized.
— Concerning findings for which biopsy should be obtained:

Acetowhite changes.

Irregular contour.

Atypical vessels.

Coarse mosaicism or punctation.
Large multiquadrant lesions.

O O O O O
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TaBLE 2.3. ASCCEP cervical cancer screening guidelines.

Population Screening recommendation

<21 years No screening

21-29 years Cytology every 3 years without HPV testing
30-65 years Cytology and HPV co-testing every 5 years

>65 years No screening if negative adequate prior screening

(as long as no prior history of CIN or cervical cancer)
After hysterectomy No screening (as long as cervix removed and no prior
history of CIN or cervical cancer)
After HPV Same as unvaccinated women
vaccination

TaBLE 2.4. Rates of pelvic and para aortic lymph node metastases by stage [4].

Rate of pelvic lymph Rate of para aortic lymph
Stage node metastases (%) node metastases (%)
I 15 6
I 29 17
111 47 30

Reprinted from Clinical Gynecologic Oncology, 7th Edition, Di Saia PJ,
Creasman WT. Chapter 3 Invasive Cervical Cancer, Monk BJ, Tewari KS,
Copyright 2007, with permission from Elsevier. Clinical gynecologic oncology
by Di Saia PJ, Creasman WT. Reproduced with permission of Elsevier Mosby
in the format reuse in a book/textbook via Copyright Clearance Center

— An endocervical curettage (ECC) should be done as
long as the patient is not pregnant.

— Cervical dysplasia or early invasive cervical cancer
(Stage IA1) can be treated with loop electrosurgical
excision procedure (LEEP) or cold knife cone (CKC).

— ASCCEP guidelines (www.asccp.org) should be used to
triage abnormal cytology and histology.

Pathology (Refer to Table 2.4) [4]

e There are four main routes of spread of cervical
carcinoma:

— Direct spread into the vaginal mucosa.
— Spread into the myometrium, particularly with lesions
originating in the endocervix.


http://www.asccp.org/
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Fic. 2.3. Patterns of lymphatic spread in cervical carcinoma [4].
Reprinted from Clinical Gynecologic Oncology, 7th Edition, Di
Saia PJ, Creasman WT. Chapter 3 Invasive Cervical Cancer, Monk
BJ, Tewari KS, Copyright 2007, with permission from Elsevier.
Clinical gynecologic oncology by Di Saia PJ, Creasman WT.
Reproduced with permission of Elsevier Mosby in the format reuse
in a book/textbook via Copyright Clearance Center.

— Spread into the paracervical and parametrial lymphat-
ics and then further (primarily: obturator, hypogastric,
external iliac, and sacral nodes and secondarily: com-
mon iliac, inguinal, and para-aortic nodes) (Fig. 2.3) [4].

— Direct extension into adjacent structures (parametria,
bladder, bowel).
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TaBLE 2.5. Five-year survival according to stage and mode of treatment [5].

Stage Surgery only (%) Radiation only (%)  Surgery+radiation (%)

Ibl
1b2
Ila
1Ib

94.5 80.1 83.6
914 73.7 76.7
72.6 64.5 76.2
73.0 64.2 64.3

Reprinted with permission from International Federation of Gynecology and
Obstetrics, in International Journal of Gynecology and Obstetrics. Benedet

JL,

Qdicino F, Maisonneuve P, et al. in Carcinoma of the cervix uteri.

International Journal Gynecology and Obstetrics. Oct 2003;83 Suppl 1:41-78

Adenocarcinomas arise from the endocervical mucous-
producing glands and, because they originate within the
endocervical canal, it takes longer until these tumors are
clinically evident. This growth pattern results in the classic
barrel-shaped cervix.

No difference in survival between cervical adenocarcino-
mas and squamous carcinomas after correction for stage
(see Tables 2.5 and 2.6 [5]).

— 1998 FIGO Annual Report of over 10,000 squamous
cell carcinomas and 1,138 adenocarcinomas noted no
difference in survival in Stage I cancers.

Staging

Cervical cancer is clinically staged based on (Table 2.7):
Exam.

CKC or LEEP.

Imaging—CXR, IVP, CT urogram, Barium enema.
Cystoscopy.

Proctosigmoidoscopy.

PET/CT Staging

In 2005 the Centers for Medicare and Medicaid Services
approved coverage for FDG-PET for staging newly diag-
nosed and locally advanced cervical cancers and screening
for cervical cancer recurrence.
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TaBLE 2.6. Histologic types of cervical cancer.

Pathology Prevalence
Nonglandular
Squamous cell 65-85 %
Verrucous Rare
Sarcomatoid Rare
Glandular
Endocervical 10-25 %
Endometrioid Rare
Clear cell Rare
Mucinous Rare
Serous Rare
Adenoid cystic Rare
Villoglandular Rare
Other, mixed epithelial tumors
Adenosquamous 5%
Glassy cell Rare
Small cell Rare
Nonepithelial tumors Rare

Carcinosarcoma, leiomyosarcoma, endometrial stromal
sarcoma, germ cell tumors, melanoma, lymphoma,
neuroendocrine

TaBLE2.7. Cervical cancer staging according to the International Federation
of Gynecology and Obstetrics (FIGO) revised in 2009.

FIGO
Stage Description

0 Carcinoma in situ

Ial Invasion of stroma <3 mm in depth and <7 mm in width

Ia2 Invasion of stroma >3 mm and <5 mm in depth and <7 mm in width
Ibl Clinical lesions greater than Stage Ia but no greater than 4 cm

1b2 Clinical lesions confined to the cervix that are greater than 4 cm
Ila Involvement of the upper 2/3 vagina

1Ib Involvement of the parametria without sidewall involvement

IIla  Extension to lower 1/3 vagina

IIIb  Extension to pelvic sidewall or hydronephrosis or non-functional
kidney

IVa Extension to bladder or rectum

IVB  Distant metastasis or disease beyond the pelvis
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e Sensitivity of PET in detecting pelvic nodal metastases in
patients with untreated cervical cancer=80 %, sensitivity
of CT=48 % [6].

e A 2007 meta-analysis of 41 studies concluded that PET/CT
had the highest sensitivity (82 %) and specificity (95 %)
for detection of positive nodes compared to CT (50 and
92 %) and MRI (56 and 91 %). PET positive nodes have
been found to be a prognostic biomarker predicting treat-
ment response, pelvic recurrence risk, and survival [6].

Genetics

¢ There is no known genetic basis for cervical cancer.

Indication for and Modes of Treatment (Surgery/
Chemotherapy/Radiation Therapy)

¢ During the past several decades, staging definitions and
treatment recommendations for cervical cancer have
changed significantly (Table 2.8).

¢ First radical hysterectomy was performed by Dr. Joe V.
Meigs at Harvard University in 1944.

e Morbidity: 1-5 %.

e There are five traditional classes of radical hysterectomy
as described by Piver and Rutledge (Table 2.9).

¢ Understanding of the eight pelvic spaces is critical in the
completion of a radical hysterectomy (Fig. 2.4) [4].

¢ Pelvic lymph node dissection boundaries:

— Lateral—genitofemoral nerve.

— Medial—superior vesical artery.

— Distal—Deep circumflex iliac vein.

— Proximal—2 cm above bifurcation of common iliac
artery.

— Inferior—Obturator nerve.

e In the hands of an experienced surgeon, complication
rates are less than 5 % (Table 2.10).
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TasLE 2.8. Treatment of cervical cancer by stage.

Fertility preserving

Stage Standard treatment treatment

IA1,-LVSI  Extrafascial hysterectomy Cervical cone biopsy

IA1,+LVSI  Extrafascial hysterectomy, Cervical cone biopsy and
+/— pelvic lymph node laparoscopic pelvic lymph
dissection node dissection

IA2,0ccult  Modified radical Radical trachalectomy with

1B1 hysterectomy with pelvic pelvic lymph node dissection
lymph node dissection, +/—
adjuvant therapy

IB1,1B2,IIA Radical hysterectomy with Radical trachalectomy with
pelvic lymph node dissection, pelvic lymph node dissection
+/— adjuvant therapy only if IB1 <2 c¢m, and not

small cell histology

IB2-1VA Chemoradiation with Radical hysterectomy with
HDR brachytherapy +/— lymph node dissection and
pretreatment laparoscopic adjuvant therapy only if
pelvic lymph node dissection IB2-1IA

Isolated If prior radiation then If no prior radiation

central pelvic proceed with pelvic then proceed with

recurrence exenteration with urinary chemoradiation
diversion

IVB, Cisplatin and paclitaxel and  Cisplatin and paclitaxel and

persistent, or
non-central
recurrence

bevacizumab +/- palliative
radiotherapy for bleeding or
bone metastases

bevacizumab +/— palliative
radiotherapy for bleeding or
bone metastases

TaBLE 2.9. Piver and Rutledge classification of radical hysterectomy.

Class Description

Indication

1 Extrafascial hysterectomy

11 Removal of medial half of
the cardinal and uterosacral
ligaments, upper 1/3 vagina

III

Removal of entire cardinal

and uterosacral ligaments,
upper 1/3 vagina

v

Removal of all the
periureteral tissue, superior

vesical artery, % vagina

\'% Removal of portions of the
distal ureter and bladder

CIN, early stromal invasion

Stage Ib and Ila
Anteriorly occurring central
recurrences

Central recurrent cancer, or primary
disease involving portions of the distal

ureter or bladder
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Pubovesical
ligament

Vesical
fascia

Carvical
fascia

Cardinal
ligament

ligament

of rectal septum

FiG. 2.4. Cross section of the pelvis to illustrate the 8 pelvic spaces
[4]. Reprinted from Clinical Gynecologic Oncology, 7th Edition, Di
Saia PJ, Creasman WT. Chapter 3 Invasive Cervical Cancer,
Monk BJ, Tewari KS, Copyright 2007, with permission from
Elsevier. Clinical gynecologic oncology by Di Saia PJ, Creasman
WT. Reproduced with permission of Elsevier Mosby in the format
reuse in a book/textbook via Copyright Clearance Center.

TaBLE 2.10. Complications of radical hysterectomy.

Severe bladder atony 4 %
Lymphocyst requiring drainage 3%
Ureterovaginal fistula 2 %
Thrombophlebitis 2%
Ureterovaginal fistula 2 %
Vesicovaginal fistula 1%
Bowel obstruction requiring surgery 1%

Pulmonary embolus 1%
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Robotic-Assisted Surgery for the Management
of Cervical Cancer

¢ Robotic-assisted surgery using the da Vinci surgical system
is gaining momentum as the primary surgical approach to
treat cervical cancer.

¢ Advantages:

— 3D and magnified visualization.

— Improved ergonomics.

— Articulated instruments that mimic the human wrist.
— Enhanced dexterity.

— Tremor reduction.

— Camera stability.

— Steep learning curve.

¢ Disadvantages:

— Increased operating time.
Increased cost.

Prolonged steep Trendelenberg.
— Potential instrument malfunction.

¢ Evaluation of oncologic outcomes and cost-benefit analy-
sis of the robotic approach is ongoing.

Ovarian Transposition

e The incidence of premature ovarian failure after pelvic
radiation without ovarian transposition is high (nearly
certain ovarian failure after 8 Gy single dose or 10 Gy
fractionated dose).

e Ovarian transposition is an intraoperative procedure in
which the infundibulopelvic ligament is mobilized and
bilateral ovaries are sutured (“transposed”) to the para-
colic gutters. The new location of the ovaries is generally
marked with staples in order to be visible on imaging and
assist with postoperative radiation planning.

e Opvarian failure after transposition and pelvic radiation
decreases but is still 28-50 %. If radiation is not required,
risk of ovarian failure from transposition alone is 5 % [6].
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Indications for Postoperative Adjuvant Therapy

Recommendation for postoperative adjuvant pelvic radia-
tion with or without radio sensitizing chemotherapy fol-
lowing radical hysterectomy is based on pathologic risk
factors.

High-intermediate risk factors (GOG 92):

— Tumor diameter (>4 cm).
— Depth of stromal invasion (>1/3).
— Presence of lymphovascular space invasion.

High-risk factors:

— Positive margins.
— Positive parametria.
— Positive lymph nodes.

A simple hysterectomy performed for a cervical cancer
greater than Stage IA1l is considered a “cut through”
hysterectomy and is not adequate therapy. Prognosis in
this setting is poor and probability of curative radiother-
apy is greatly decreased [6].

Clinical Trials Supporting Current Treatment
Algorithms

Locally Advanced Cervical Cancer

Five pivotal trials support the use of chemoradiation in
locally advanced cervical cancer (Table 2.11) [7-11]:
Radiation alone fails to control cervical cancer in 35-90 %
of women with locally advanced disease [6].

Concurrent radio sensitizing chemotherapy improves local
control and often eradicates distant metastases.

The rationale for radiosensitizing chemotherapy is based on
the discovery that tumor radio sensitivity is enhanced
through the formation of DNA-platinum adducts.
Additionally, the addition of chemotherapy helps prevent the
repair of sublethal damage in cancer tissue preferentially.
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TaBLE 2.12. Single agents evaluated in the treatment of advanced stage,
persistent or recurrent cervical cancer categorized by trial outcome [12-23].

Positive signal® Negative signal®
Thigpen et al. [12]: cisplatin McGuire et al. [13]: carboplatin; iproplatin
Sutton et al. [14]: ifosfamide Fracasso et al. [15]: oxaliplatin

Schilder et al. [16]: gemcitabine Thigpen et al. [17]: Mitomycin-C
Bookman et al. [18]: topotecan  Look et al. [19]: irinotecan
Curtin et al. [20]: paclitaxel Garcia [21]: docetaxel

McGuire et al. [22]: paclitaxel

Muggia et al. [23]: vinorelbine

*Agents included in subsequent combination trials given response rates
®Agents abandoned as single agent therapeutic options due to limited
response and/or unacceptable toxicity

e The most common regimen is weekly cisplatin 40 mg/m?
(maximum dose of 70 mg/week) given during radiation
treatment.

Metastatic Cervical Cancer: Combination Cytotoxic
Regimens

e In 1981 single agent cisplatin established as the chemo-
therapy backbone for the treatment of metastatic/advanced
stage cervical cancer.

e Numerous single agent trials evaluating various agents
subsequently conducted with mixed signals (Table 2.12)
[12-23].

e Despite rigorous investigation, cisplatin remained the his-
torical standard treatment.

e Ultimately, various combination regimens were studied to
improve oncologic outcomes in this vulnerable population.

e Not curative, but progression free survival has improved
with systemic chemotherapy (see Table 2.13) [24-28].

¢ Following publication of GOG 110 and GOG 149 it
became evident that improvement in RR and PFS did not
translate into improvements in OS.

e Thus, the importance of evaluating QOL on treatment
emerged and subsequent trials tracked QOL, patient
reported outcomes.



74 S.M. Jordan and K.S. Tewari

TaBLE 2.13. Combination regimens tested in phase III studies for the treatment
of advanced Stage (IVB), recurrent or persistent cervical cancer [24-28].

RR OS PFS
Trial Regimen (%) (months) (months)
GOG Cisplatin 50 mg/m? 17.8 8 32
110 [24] Cisplatin 50 mg/m*+DBD 211 73 33
180 mg/m? 311 83 4.6
Cisplatin 50 mg/m?+ Ifosfamide
5 g/m?*+mesna
GOG Cisplatin 50 mg/m?+ Ifosfamide 32 85 4.6
149 [25] 5 g/m? 312 84 5.1
Cisplatin 50 mg/m?+ Ifosfamide
5 g/m?+ Bleomycin 30 units
GOG Cisplatin 50 mg/m? 19 88 2.8
169 [26] Cisplatin 50 mg/m?*+ Paclitaxel 36 97 4.8
135 mg/m?
GOG  Cisplatin 50 mg/m? 13 65 29
179 [27] Cisplatin 50 mg/m?+Topotecan 26 94 4.6
0.75 mg/m? d1-3 NA NA NA
MVAC
GOG Cisplatin 50 mg/m?+ Paclitaxel 29.1 129 5.8
204 [28] 135 mg/m? 234 103 4.7
Cisplatin 50 mg/m?+Topotecan 223 103 4.6
0.75 mg/m? d1-3 259 10 4.0
Cisplatin 50 mg/m?+ Gemcitabine
1,000 mg/m?
Cisplatin 50 mg/m?+ Vinorelbine
30 mg/m?

DBD dibromodulcitol, RR response rate, OS overall survival, PFS progres-
sion free survival, d day, MVAC methotrexate 30 mg/m? days 1, 15, and 22,
vinblastine 3 mg/m? days 2, 15, and 22, doxorubicin 30 mg/m* day 2, and
cisplatin 70 mg/m? day 2 given every 4 weeks, NA not applicable as study arm
closed early

e GOG 169 showed a near doubling of the RR with combi-
nation cisplatin + paclitaxel, without deterioration in QOL
and this became the standard chemotherapeutic approach
moving forward.

e GOG 179 subsequently established cisplatin +topotecan
as superior to cisplatin alone, and was the first trial in this
disease setting to show an improvement in OS resulting in
FDA approval of the regimen.
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— OS advantage criticized, given what was described as
a relative underperformance of the cisplatin control
arm of GOG 179, in comparison to GOG 110 and
GOG 169.

— This was attributed to increased use of radiosensitizing
cisplatin, and “re-treatment” with platinum in patients
enrolled and treated on GOG 179.

o GOG 169: 31 % received prior radiosensitizing
cisplatin.

o GOG 179: 58 % received prior radiosensitizing
cisplatin.

¢ GOG 204 then developed and opened in May 2003 com-
paring four chemotherapy doublets.

— 70 % received prior cisplatin containing chemoradiation.
— Cisplatin + Paclitaxel regimen stood out with highest RR,
and longest PFS and OS (despite lack of significance).

— Response rate to combination cisplatin+ paclitaxel
attenuated in GOG 204 when compared to GOG 169,
and once again attributed to increased prior cisplatin
exposure in the patients enrolled on GOG 204 (i.e.,
these patients may have a degree of platinum resistance
from prior platinum exposure).

¢ In an effort to mitigate nephrotoxicity and shorten chemo-
therapy infusion, JGOG conducted a non-inferiority phase 3
trial of cisplatin + paclitaxel versus carboplatin + paclitaxel.

— Median OS and PFS nearly identical between study
arms (HR 1.04; 95 % CI 0.8-1.35).

— In a secondary analysis of 117 patients not receiving
prior platinum therapy the cisplatin+ paclitaxel regi-
men appeared superior to carboplatin + paclitaxel.

o Median OS 23.2 versus 13 months (HR 1.57;95 % CI
1.06-2.32).

¢ Unfortunately, despite the above, limited gains made in OS.
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* Moore et al. attempted to help identify patients a priori
who were unlikely to respond to cytotoxic therapy (Moore
criteria).

Identified 5 factors independently prognostic of poor
response: African-American, PS >0, pelvic disease, prior
radiosensitizer, and time interval from diagnosis to first
recurrence <1 year.

Patients with 4-5 risk factors had a RR of only 13 %, and
median PFS and OS of 2.8 and 5.5 months, respectively.

Exploration of Non-platinum Doublets

e With early closure of GOG 204, the cervical cancer com-
mittee was tasked with development of a replacement
phase 3 protocol.

¢ GOG 240 was designed as a 4 arm trial, with cisplatin+
paclitaxel (with or without bevacizumab) being compared
with topotecan + paclitaxel (with or without bevacizumab)
[29] (Table 2.13) [24-28].

Four hundred and fifty-two patients accrued onto study.
Notably the majority of patients on each backbone had
a PS of 0, and 75 % of the entire cohort had previously
received platinum (even between arms).
Topotecan + paclitaxel was not shown to be superior
or inferior to cisplatin + paclitaxel (HR 1.20; 95 % CI
0.82-1.76).

Importantly, the investigators showed a significant
improvement in OS in the bevacizumab containing
arms relative to non-bevacizumab controls (17 months
vs. 13.3 months, respectively; HR 0.71; 95 % CI 0.54-
0.95; p=0.0035).

Analogous improvements in PFS were identified (8.2
months bevacizumab containing arm and 5.9 months in
control arm (HR 0.67;95 % CI 0.54-0.82; p =0.0002).
Exploratory sub-analysis indicated the beneficial
effects of bevacizumab in patients with prior platinum
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TaBLE 2.14. GOG 240 Schema and regimens [29].

Trial  Eligibility Arms Conclusion
GOG Metastatic, e Paclitaxel 135 mg/m? over Patients who
240  recurrent, 24 h or 175 mg/m? over 3 h received
or persistent e (Cisplatin 50 mg/m? on day Bevacizumab
SCC, AS, or lor2 had 3.7 month
adenocarcinoma e Paclitaxel 135 mg/m? over improvement

24 h or 175 mg/m? over 3 h in OS
e Cisplatin 50 mg/m? on day
lor2
Bevacizumab 15 mg/kg
Paclitaxel 175 mg/m?
Topotecan 0.75 mg/m?
Paclitaxel 175 mg/m?
Topotecan 0.75 mg/m?
Bevacizumab 15 mg/kg

exposure, recurrent or persistent disease, and squa-
mous histology. Importantly, the benefits of bevaci-
zumab persisted in patients with recurrent disease in a
previously irradiated field, which was hypothesized to
be relatively hypoxic.

These findings represent the first time a targeted anti-
angiogenic agent has shown an improvement in OS in
patients with gynecologic cancer.

¢ Current new standard of care is based on results from
GOG 240 recommending cisplatin, paclitaxel, and bevaci-
zumab (see Table 2.14.) [29].

¢ Toxicity of bevacizumab on GOG 240.

Within the bevacizumab-containing arms, there was an
increase in grade >3 GI and GU fistula (n=5), as well
as grade >2 hypertension, grade >4 neutropenia and
grade >3 thrombocytopenia. This did not translate into
a significant deterioration in HRQOL (FACT-Cx TOI).
The most common adverse events included HTN and
proteinuria. Rare but serious adverse events included
thromboembolic disease and GI/GU fistulas.
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Beyond Angiogenesis in Cervical Cancer

e To date, the largest study exploring non-bevacizumab anti-
angiogenic agents in the treatment of cervical cancer was
reported in August 2010.

— Monk et al. studied pazopanib and lapatinib as single
agents and in combination in patients with Stage IVB
persistent/recurrent cervical carcinoma not amenable
to curative therapy and at least one prior regimen in the
metastatic setting [30]. The primary end point was pro-
gression-free survival (PFS), and secondary end points
were overall survival (OS), response rate (RR), and
safety.

o One hundred and fifty-two were randomly assigned
to the monotherapy arms: pazopanib (n="74) or lapa-
tinib (n=78). Importantly, the futility boundary was
crossed at the planned interim analysis for combina-
tion therapy compared with lapatinib therapy, and
the combination arm was terminated.

o Pazopanib improved PFS (HR 0.66; 90 % CI, 0.48-
0.91; p=0.013) and OS (HR 0.67; 90 % CI, 0.46-0.99;
p=0.045). Median OS was 50.7 weeks and 39.1 weeks
and RRs were 9 and 5 % for pazopanib and lapatinib,
respectively. The only grade 3 AE>10 % was diar-
rhea (11 % pazopanib and 13 % lapatinib). Grade 4
AEs were 9 % (lapatinib) and 12 % (pazopanib).

o The results of this phase 2 study confirmed the activ-
ity of anti angiogenic agents in advanced and recur-
rent cervical cancer and demonstrated the benefit of
pazopanib based on the prolonged PFS and favor-
able toxicity profile.

e Sunitinib, an analogous, oral multi-TKI, exerts its antian-
giogenic effects via inhibition of VEGFR-1, -2, and -3,
PDGEF «a and B, and related receptor tyrosine kinases [31].

— A phase 2 clinical trial was developed investigating the
efficacy and safety of sunitinib in patients with unre-
sectable, locally advanced or metastatic cervical carci-
noma [32].
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— A total of 19 subjects were enrolled on this multicenter
phase II study. Unfortunately, there were no docu-
mented objective responses on therapy, with significant
morbidity (fistula rate of 26 %).

— Median time to progression was reported as 3.5 months.
Given lack of signal, it was determined that sunitinib
has insufficient activity as a single agent in cervical can-
cer to warrant further investigation.

Anti-vascular Strategies in the Treatment
of Cervical Cancer

e Interest into the study of vascular disrupting agents
(VDAs) emerged in an effort to circumvent acquired resis-
tance to traditional antiangiogenic therapies.

e VDASs result in a rapid and selective shutdown of tumor
vasculature via destruction of endothelial cells [33].

¢ One of the best-studied agents within this class is combreta-
statin A-4 phosphate (CA4P), a synthetic, phosphorylated
prodrug of the natural product combretastatin A-4 (CA4)
[34]. It functions by binding f-tubulin subunits, preventing
microtubule formation resulting in cytoskeletal changes
within endothelial cells [35]. The anti-vascular effects of
CAA4P have been demonstrated in both in vitro and in vivo
models, and appear to be the result of endothelial damage,
leading to increased vascular resistance, reduced tumor
blood flow, and central tumor necrosis [34, 35].

e The most extensively studied VDA in the treatment of
cervical cancer is the investigational anticancer drug
5,6-dimethylxanthenone-4-acetic acid (DMXAA) [36].

— In a phase 1 trial exploring DMXAA in the treatment
of several solid tumors, DMXAA (22 mg/kg by intrave-
nous infusion over 20 min) resulted in a partial response
in one patient with metastatic cervical squamous carci-
noma. Given the clinical and preclinical data, six sepa-
rate VDA have been synthesized and are in various
stages of phase 1 and 2 clinical trials exploring their
efficacy in patients with solid tumors [37].
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Pelvic Exenteration for Centrally Recurrent Cancers

Total pelvic exenteration can be offered to certain patients
with central pelvic recurrence after prior pelvic radiation
with or without prior radical hysterectomy.
Contraindications:

— Lymphatic metastases.
— Extension of disease to the pelvic sidewalls.
— Distant metastases.

Patients must be carefully selected, as they must be highly
motivated to manage multiple ostomies and potential
postoperative complications.

Total pelvic exenteration removes the bladder, uterus,
vagina, and rectum and requires extensive reconstruction
including urinary conduid (continent or non-continent),
low rectal anastomosis or frequently end colostomy, and
potential vaginoplasty with split thickness skin graft or
myocutaneous flaps. The salvage rate is 60-70 % with a
2 % mortality from the procedure.

Neoadjuvant Chemotherapy

In certain situations, neoadjuvant chemotherapy is benefi-
cial prior to surgery for cervical cancer. The chemotherapy
used is often based on the “Buenos Aires Protocol”:

— Cisplatin 50 mg/m? day 1.
— Vincristine 1 mg/m? day 1.
— Bleomycin 5 mg/m? days 1-3 (3 cycles at 10 day intervals).

Cervical Cancer in Pregnancy

Stage for stage, pregnancy does not worsen survival.
Diagnosis is however often delayed during pregnancy.
Recent studies suggest that there is no decrease in survival
with treatment delay during pregnancy.

Cesarean delivery is often recommended for invasive
lesions due to friability of the tumor although vaginal
delivery does not worsen prognosis.
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Consideration may be given for neoadjuvant chemother-
apy during pregnancy, followed by surgical resection at the
time of delivery.

Ultimately, a multidisciplinary approach involving gyneco-
logic oncology, maternal fetal medicine and neonatology is
recommended in the management of these uncommon cases.

References

10.

. WHO/ICO Information Center of HPV and Cervical Cancer

(HPV Information Center). Human Papillomavirus and Related
Cancers in the World. Summary Report 2010.

. Quinn M, Babb P, Jones J, Allen E. Effect of screening on

incidence of and mortality from cancer of cervix in England:
evaluation based on routinely collected statistics. BMJ. 1999;
318(7188):904-8.

. Siegel R, Naishadham D, Jemal A. Cancer statistics. CA Cancer

J Clin. 2013;63(1):11-30.

. DiSaia PJ, Creasman WT. Clinical Gynecologic Oncology. 7th

Edition, Mosby Publishers, Philadelphia, PA; 2007

. Benedet JL, Odicino F, Maisonneuve P, et al. Carcinoma of the

cervix uteri. Int J Gynaecol Obstet. 2003;83 Suppl 1:41-78.

. DiSaia PJ, Creasman WT. Clinical Gynecologic Oncology. 8th

edition. JExpert Consult online and print. Saunders Elsevier
Inc., Philadelphia, PA, 2012

. Peters 3rd WA, Liu PY, Barrett 2nd RJ, et al. Concurrent chemo-

therapy and pelvic radiation therapy compared with pelvic
radiation therapy alone as adjuvant therapy after radical surgery
in high-risk early-stage cancer of the cervix. J Clin Oncol.
2000;18(8):1606-13.

. Keys HM, Bundy BN, Stehman FB, et al. Cisplatin, radiation, and

adjuvant hysterectomy compared with radiation and adjuvant
hysterectomy for bulky stage IB cervical carcinoma. N Engl J
Med. 1999;340(15):1154-61.

. Morris M, Eifel PJ, Lu J, et al. Pelvic radiation with concurrent

chemotherapy compared with pelvic and para-aortic radiation
for high-risk cervical cancer. N Engl J Med. 1999;340(15):
1137-43.

Whitney CW, Sause W, Bundy BN, et al. Randomized compari-
son of fluorouracil plus cisplatin versus hydroxyurea as an
adjunct to radiation therapy in stage IIB-IVA carcinoma of the



82

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

S.M. Jordan and K.S. Tewari

cervix with negative para-aortic lymph nodes: a Gynecologic
Oncology Group and Southwest Oncology Group study. J Clin
Oncol. 1999;17(5):1339-48.

Rose PG, Bundy BN, Watkins EB, et al. Concurrent cisplatin-
based radiotherapy and chemotherapy for locally advanced
cervical cancer. N Engl J Med. 1999;340(15):1144-53.

Thigpen T, Shingleton H, Homesley H, Lagasse L, Blessing
J. Cis-platinum in treatment of advanced or recurrent squamous
cell carcinoma of the cervix: a phase II study of the Gynecologic
Oncology Group. Cancer. 1981;48(4):899-903.

McGuire 3rd WP, Arseneau J, Blessing JA, et al. A randomized
comparative trial of carboplatin and iproplatin in advanced
squamous carcinoma of the uterine cervix: a Gynecologic
Oncology Group study. J Clin Oncol. 1989;7(10):1462-8.

Sutton GP, Blessing JA, Adcock L, Webster KD, DeEulis
T. Phase II study of ifosfamide and mesna in patients with
previously-treated carcinoma of the cervix. A Gynecologic
Oncology Group study. Invest New Drugs. 1989;7(4):341-3.
Fracasso PM, Blessing JA, Wolf J, Rocereto TF, Berek JS,
Waggoner S. Phase II evaluation of oxaliplatin in previously
treated squamous cell carcinoma of the cervix: a gynecologic
oncology group study. Gynecol Oncol. 2003;90(1):177-80.
Schilder RJ, Blessing JA, Morgan M, Mangan CE, Rader
JS. Evaluation of gemcitabine in patients with squamous cell
carcinoma of the cervix: a Phase II study of the gynecologic
oncology group. Gynecol Oncol. 2000;76(2):204-7.

Thigpen T, Blessing JA, Gallup DG, Maiman M, Soper JT. Phase
IT trial of mitomycin-C in squamous cell carcinoma of the uter-
ine cervix: a Gynecologic Oncology Group study. Gynecol
Oncol. 1995;57(3):376-9.

Bookman MA, Blessing JA, Hanjani P, Herzog TJ, Andersen
WA. Topotecan in squamous cell carcinoma of the cervix: a
phase II study of the Gynecologic Oncology Group. Gynecol
Oncol. 2000;77(3):446-9.

Look KY, Blessing JA, Levenback C, Kohler M, Chafe W,
Roman LD. A phase II trial of CPT-11 in recurrent squamous
carcinoma of the cervix: a gynecologic oncology group study.
Gynecol Oncol. 1998;70(3):334-8.

Curtin JP, Blessing JA, Webster KD, et al. Paclitaxel, an active
agent in nonsquamous carcinomas of the uterine cervix: a
Gynecologic Oncology Group Study. J Clin Oncol. 2001;19(5):
1275-8.



21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

2. Cervical Cancer 83

Garcia AA, Blessing JA, Vaccarello L, Roman LD. Phase II
clinical trial of docetaxel in refractory squamous cell carcinoma
of the cervix: a Gynecologic Oncology Group Study. Am J Clin
Oncol. 2007;30(4):428-31.

McGuire WP, Blessing JA, Moore D, Lentz SS, Photopulos G.
Paclitaxel has moderate activity in squamous cervix cancer. A
Gynecologic Oncology Group study. J Clin Oncol. 1996;14(3):
792-5.

Muggia FM, Blessing JA, Method M, et al. Evaluation of vinorel-
bine in persistent or recurrent squamous cell carcinoma of the
cervix: a Gynecologic Oncology Group study. Gynecol Oncol.
2004;92(2):639-43.

Omura GA, Blessing JA, Vaccarello L, et al. Randomized trial of
cisplatin versus cisplatin plus mitolactol versus cisplatin plus
ifosfamide in advanced squamous carcinoma of the cervix: a
Gynecologic Oncology Group study. J Clin Oncol. 1997;15(1):
165-71.

Bloss JD, Blessing JA, Behrens BC, et al. Randomized trial of
cisplatin and ifosfamide with or without bleomycin in squamous
carcinoma of the cervix: a gynecologic oncology group study. J
Clin Oncol. 2002;20(7):1832-7.

Moore DH, Blessing JA, McQuellon RP, et al. Phase I1I study of
cisplatin with or without paclitaxel in stage IVB, recurrent, or
persistent squamous cell carcinoma of the cervix: a gynecologic
oncology group study. J Clin Oncol. 2004;22(15):3113-9.

Long 3rd HJ, Bundy BN, Grendys Jr EC, et al. Randomized
phase III trial of cisplatin with or without topotecan in carci-
noma of the uterine cervix: a Gynecologic Oncology Group
Study. J Clin Oncol. 2005;23(21):4626-33.

Monk BJ, Sill MW, McMeekin DS, et al. Phase III trial of four
cisplatin-containing doublet combinations in stage IVB, recur-
rent, or persistent cervical carcinoma: a Gynecologic Oncology
Group study. J Clin Oncol. 2009;27(28):4649-55.

Tewari KS, Sill MW, Long 3rd HJ, et al. Improved survival with
bevacizumab in advanced cervical cancer. N Engl J Med.
2014;370(8):734-43.

Monk BJ, Mas Lopez L, Zarba JJ, et al. Phase II, open-label
study of pazopanib or lapatinib monotherapy compared with
pazopanib plus lapatinib combination therapy in patients with
advanced and recurrent cervical cancer. J Clin Oncol. 2010;
28(22):3562-9.



84

31.

32.

33.

34.

35.

36.

37.

S.M. Jordan and K.S. Tewari

Chow LQ, Eckhardt SG. Sunitinib: from rational design to
clinical efficacy. J Clin Oncol. 2007;25(7):884-96.

Mackay HJ, Tinker A, Winquist E, et al. A phase II study of suni-
tinib in patients with locally advanced or metastatic cervical
carcinoma: NCIC CTG Trial IND.184. Gynecol Oncol. 2010;
116(2):163-7.

Chaplin DJ, Pettit GR, Parkins CS, Hill SA. Antivascular
approaches to solid tumour therapy: evaluation of tubulin bind-
ing agents. Br J Cancer Suppl. 1996;27:S86-8.

Bilenker JH, Flaherty KT, Rosen M, et al. Phase I trial of com-
bretastatin a-4 phosphate with carboplatin. Clin Cancer Res.
2005;11(4):1527-33.

Salmon HW, Siemann DW. Effect of the second-generation vas-
cular disrupting agent OXi4503 on tumor vascularity. Clin
Cancer Res. 2006;12(13):4090-4.

Zhou S, Kestell P, Baguley BC, Paxton JW. 5,6-Dimethylxan-
thenone-4-acetic acid (DMXAA): a new biological response
modifier for cancer therapy. Invest New Drugs. 2002;20(3):
281-95.

Lippert 3rd JW. Vascular disrupting agents. Bioorg Med Chem.
2007;15(2):605-15.



Chapter 3

Cancer of the Vulva
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RT Radiation therapy

SCC Squamous cell carcinomas

SEER  Surveillance Epidemiology End Report
SLN Sentinel lymph node

SLNB  Sentinel lymph node biospy

SRS Stereotactic radiosurgery

TNM TNM classification of malignant tumors
USA United States of America

VAIN  Vaginal intraepithelial neoplasia

VIN Vulvar intraepithelial neoplasia

WHO  World Health Organization

Vulvar Cancer

Epidemiology

¢ Vulvar carcinoma accounts for approximately 4 % of
gynecologic malignancies.

¢ In the USA during 2013, there will be 4,700 new diagnoses
of vulvar cancer and approximately 990 related deaths [1].

¢ The most common histology is squamous cell carcinoma
(SCC) followed by melanoma and adenocarcinoma
(Fig. 3.1).

e Peak incidence is between 65 and 75 years of age and the
median age at diagnosis is 68.

e Recent series suggest vulvar cancers etiologically related
to human papillomavirus infection (HPV) infection pres-
ent at a younger age than non-HPV related cancers [3].

¢ Risk factors for invasive vulvar cancer depend on two dis-
tinct etiologic pathways:

— Keratinizing, well-differentiated carcinomas arise in the
background of vulvar dystrophy, such as lichen sclero-
sus or squamous hyperplasia.

— Non-keratinizing carcinomas develop from malignant
transformation of dysplastic conditions related to HPV
infection, smoking, or immunosuppresion.
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SCC, NOS = 50.6%

SCC, keratinizing = 14.2%

Squamous cell carcinoma
(SCC) = 82.7%
Basal cell = 9.8%

Melanoma = 5.9%

Other Epidermoid = 8.1%

Pagel's disease of vulva =5.8%
Adenocarcinoma = 8.5% <
Al Other Adenocarcinomas = 2.T%

Other = 2.9%

Vulvar Cancer

Fic. 3.1. Histolopathologic Types of Carcinoma of the Vulva:
SEER Data 1988-2001 [2]. Data source: Kosary CL. Cancer of the
Vulva. In: Ries LAG, Young JL, Keel GE, Eisner MP, Lin YD,
Horner M-J (editors). SEER Survival Monograph: Cancer Survival
Among Adults: U.S. SEER Program, 1988-2001, Patient and
Tumor Characteristics. National Cancer Institute, SEER Program,
NIH Pub. No. 07-6215, Bethesda, MD, 2007 [2].

— Quadrivalent HPV vaccination is effective against HPV
types 16,18, 6,and 11 and the expectation is that immu-
nization will decrease the incidence of vulvar cancers
related to HPV in the future.

Diagnosis/Screening
e Screening: There is no screening test for vulvar cancer.

— Patients with a history of cervical or vaginal cancer
should be monitored closely with systematic inspection
of the vulva with or without colposcopy.

— Regular surveillance should also be standard practice
for patients with lichen sclerosus or past history of vul-
var intraepithelial neoplasia (VIN).
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e Natural History/Preinvasive lesions.

— Tumors grow slowly over several years, resulting from

either prolonged mucosal HPV infection or chronic
inflammation due to vulvar dystrophies or autoimmune
processes.

VIN is often a precursor lesion that precedes malignant
transformation to invasive SCC of the vulva and as such
the World Health Organization (WHO) prefers to
grade VIN the same as cervical intraepithelial lesions
according to the degree of abnormality (e.g., VIN 1,
VIN2, and VIN3).

Current terminology was modified in 2004 by the
International Society for the Study of Vulvar Diseases
(ISSVD) [4] that introduced three different subcategories:

o VIN, usual type (warty, basaloid, or mixed).

o VIN, differentiated is now used to describe what was
previously referred to as VIN simplex type (not HPV
related).

o VIN, unclassified encompasses VIN that cannot be
classified into either of the above groups including
pagetoid type cells.

o The VIN 1 category was eliminated (because the
diagnosis is not reliably reproducible and the find-
ings are associated with HPV effect or reactive
changes, not a precancerous lesion).

Thus, the term VIN is reserved for histologically high-
grade squamous cell lesions.

o VIN 2 and VIN 3 were combined since they are dif-
ficult to differentiate and would both be treated as
high-grade preinvasive dysplasia.

o Instead, VIN is divided into two diagnostic catego-
ries (usual and differentiated type) that more accu-
rately reflect the etiology (+/— HPV) and clinical
characteristics of the SCC variants they are associ-
ated with (see details in Sect. 1.4).
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— Clinical presentation.

(e]

Vulvar cancer may be asymptomatic but pruritis is
the most common symptom.

Approximately 50 % present with a lump or ulcer on
the vulva (or less commonly in the groin from metas-
tases to lymph nodes).

Clinicians should have a low threshold to biopsy any
suspicious vulvar abnormalities, because the appear-
ance of malignant lesions is often similar to that of
benign processes.

= Frequently, this may result in delays in diagnosis from
patients ignoring symptoms or physicians attempting
topical therapy without definitive diagnosis.

— Pretreatment evaluation.

(e]

Pathologic diagnosis is obtained using wedge or
Keyes biopsy.

Clinical assessment with thorough history and physical
exam including palpation of groin lymph nodes and
complete pelvic with Pap smear if cervix remains in situ
and colposcopy of the entire cervix, vagina, and vulva.
Imaging with PET or MRI for the evaluation of
lymph nodes and soft tissues as appropriate.
Imaging is more sensitive than physical exam for
detecting inguinal lymph node involvement; how-
ever, inflammatory processes may lead to false posi-
tive findings.

Prior to initiating treatment, it is important to dis-
close the risks and benefits of treatment with particu-
lar attention to counseling on sexual function after
treatment.

— Mode of spread.

(e]

(e]

The majority of vulvar cancers are confined to the
vulva.

Initially local spread extends to contiguous skin and
larger lesions can invade adjacent structures vagina,
urethra, and rectum.
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o Pattern of lymphatic spread is typically predictable
and stepwise to ipsilateral superficial inguinal nodes
followed by deep inguinal/femoral and pelvic nodes.
Anatomic variations occur in a small percentage of
women.

o Metastatic sites including pelvic nodes (external,
hypogastirc, obturator, and common iliac) are con-
sidered distant site involvement.

o Hematogenous dissemination is rare except in malig-
nant melanoma.

Staging

The International Federation of Gynecology and Obstetrics
(FIGO) employ a surgical staging scheme that incorpo-
rates major determinants of prognosis such as primary
tumor size and laterality, lymph-node metastasis, and dis-
tant spread to other organs (see Table 3.1) [5].

Depth of invasion is strictly measured from the epithelial-
stromal junction of the most superficial dermal papillae to
the deepest point of invasion.

Complete staging requires resection of the primary tumor
and complete inguinofemoral and pelvic lymphadenec-
tomy to accurately determine nodal status if lesions are
>1 mm in depth.

However, excisional biopsy of sentinel lymph nodes is fre-
quently used to assign stage and guide further treatment in
an effort to avoid the morbidity associated with complete
groin dissections (for detailed discussion see Sect. 1.5).
Accurate surgical staging is critical. Detecting the pres-
ence or absence of lymph node involvement at initial diag-
nosis is not only prognostic, but can also impact therapeutic
efficacy by permitting modifications to the treatment plan
and improving the probability of cure.

— The prognostic significance of the number and size of
nodal metastases are reflected in the recent revisions
made to the FIGO staging system.
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— Depth of invasion and lymphovascular space involvement
are prognostic measures for the risk of nodal disease.

The incidence of groin lymph node metastases are: 10, 26,
64, and 89 % for Stages I-1V, respectively.

¢ Fifteen to 20 % of patients with positive groin nodes also
have metastases to pelvic nodes; almost all patients with
positive pelvic nodes will have clinically suspicious groin
nodes and on pathology >3 positive groin nodes and inva-
sion >4 mm [6, 7].

e Opverall, the incidence of metastasis to pelvic lymph nodes
is less than 10 % and pelvic lymphadenectomy is no longer
performed routinely, as this did not translate into improved
survival outcomes.

Pathology/Histology

e Squamous cell carcinomas (SCC) account for 80-90 % of
vulvar malignancies.

— Keratinizing subtype—represents more than 70 % of
SCC; is not related to HPV and occurs in older women.
These lesions tend to be unifocal, and a significant num-
ber are associated with atrophic lesions, such as lichen
sclerosus. Precursor lesion is differentiated VIN (or
VIN simplex type). Microscopically, it consists of inva-
sive nests of malignant squamous epithelium and cen-
tral keratin pearls.

— Warty and basaloid carcinomas are associated with
high-risk HPV types, predominantly HPV 16, 18, and
33. Precursor lesion is the classic or usual type of VIN.
May be multifocal, occurs in younger women for whom
the risk of progression to invasive carcinoma is approxi-
mately 6 % but the risk is higher in older women or
immunosuppressed populations.
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e Verrucous Carcinoma is a distinct variant of squamous
carcinoma that occurs in postmenopausal women that
present as large, fungating masses that may be misidenti-
fied as condyloma.

Commonly associated with HPV 6 or 11.

The histologic appearance of verrucous carcinoma
includes large nests of squamous cells with abundant
cytoplasm, small bland nuclei, mitoses are rare but squa-
mous pearls are common. This may be differentiated
from condyloma acuminata by the absences of fibrovas-
cular cores (connective tissues within the proliferating
papillary masses of the tumor) that are typical of condy-
loma acuminata. To establish the diagnosis biopsies must
be sufficiently deep to obtain underlying stroma.
Lymph node metastasis is exceedingly rare, but deep
local invasion and local tumor recurrences are common.
Treatment consists of radical local excision.
Lymphadenectomy is of limited value except with clini-
cally suspicions lymph nodes. Radiation therapy is con-
traindicated because it is ineffective and may lead to
increased aggressive behavior within this tumor.

e Basal Cell Carcinoma constitutes <10 % of vulvar cancers.

Unlike other basal cell carcinomas of the skin ultraviolet
light exposure plays no role in carcinogenesis, but histo-
logically these lesions are identical.

Grossly, appears as flesh colored to pearly white nod-
ules or plaques that are often ulcerated centrally.

They are usually local invasive and rarely metastasize,
and wide local excision is the recommended treatment.
The prognosis is good despite a 20 % risk of local
recurrence.

® Bartholin’s Gland Carcinomas are rare representing less
than 1 % of vulvar neoplasms

Cell types that give rise to Bartholin’s gland carcinomas
include adenomatous, squamous, adenosquamous, and
adenoid cystic.
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Enlargement in the Bartholin gland in postmenopausal
women is presumed to be a neoplasm until proved oth-
erwise and biopsy of all suspicious lesions is recom-
mended in women age 40 and older.

Unfortunately, given the extensive vascular and lym-
phatic supply in this area, metastatic disease is common

Malignant Melanoma of the vulva is uncommon, but is the
second most common primary cancer of the vulva (5-10 %).

Melanomas are typically raised lesions, with irregular
pigmentation and borders or ulcerations that probably
arise from junctional or compound nevi. They usually
occur on the labia majora or clitoris, but also on muco-
sal surfaces.

Histology is similar to melanomas of other skin areas
but in difficult cases be confirmed in conjunction with
immunohistochemisty staining for melanoma markers
S-100 antigen and Melanoma specific (HMB) antibody.

o There are several microstaging systems for vulvar
melanoma that are summarized in Table 3.2.

Clark’s and Breslow systems are based on depth of
invasion and tumor thickness, respectively. Chung mod-
ified Clark’s level to account for morphologic differ-
ences in the vulva and vagina [11].

Prognosis depends primarily on tumor size, thickness
and on the presence or absence of lymph node involve-
ment which is captured in the American Joint Committee
on Cancer (AJCC) TNM criteria [12] that further sub-
divide staging of cutaneous melanomas by tumor ulcer-
ation, mitotic rate, microscopic tumor burden in lymph
nodes, and lactate dehydrogenase (LDH) levels in
metastatic disease (see Table 3.3).

Radical local excision is standard for the primary lesion
[13] and if limited to the vulva with negative lymph
nodes the survival is good. Although nodal status has
prognostic significance, regional lymphadenectomy has
a more prognostic role than therapeutic and sentinel
lymph node biopsy should be considered.
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TaBLE 3.2. Microstaging classification systems of melanoma of the vulva

[8-10].
Clark [8] Chung [9] Breslow [10]

I Intraepithelial Intraepithelial <0.76 mm

11 Tumor extends into Invasion <1 mm from 0.76-1.50 mm
papillary dermis granular layer

I Tumor filling dermal Invasion 1.1-2 mm from 1.51-2.25 mm
papillae granular layer

v Tumor extends into Invasion >2 mm deeper 2.26-3.0 mm
reticular dermis than granular layer

\'% Tumor extends into Into subcutaneous fat >3.0 mm

subcutaneous fat

TaBLE 3.3. American Joint Committee on Cancer TNM staging for cutane-
ous melanoma [12].

Stage Thickness
group  TNM clinical staging (mm) Ulceration  Mitotic rate
1A Tla NO MO <1.0 None <1 mitoses/mm?
1B Tib NO MO <1.0 Present >1 mitoses/mm?
T2a NO MO 1.01-2.0 None
ITA T2b NO MO 1.01-2.0 Present
T3a NO MO 2.0-4.0 None
1B T3b NO MO 2.0-4.0 Present
T4 NO MO >4.0 None
1IC T4 NO MO >4.0 Present
111 AnyT N1-3@ MO
v AnyT AnyN Ml

Clinical staging includes microstaging of the primary melanoma after exci-
sion. Further classification of regional lymph nodes is included in final
Pathologic Staging (for details please refer to the 7th Edition Final Version
of 2009 AJCC Melanoma Staging and Classification originally published by
the American Society of Clinical Oncology. J Clin Oncol Vol 27; 2009) [12]

— Five-year survival is lower than for cutaneous melano-
mas and vulvar SCC at 36 % [11].

— The prognosis is very poor with positive inguinal or
pelvic nodes and most of these patients die as a result of
their disease.

— In high risk patients or recurrent settings, the use of
radiation, chemotherapy, biologic agents and immuno-
therapies are tailored to the individual patient.
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e FExtramammary Paget’s Disease of the Vulva is rare.

Well demarcated patches of erythematous thickened
areas and islands of white epithelium with foci of
excoriation and induration are apparent on gross
examination.

On histology these lesions contain diagnostic cells
(Paget cells) with copious pale cytoplasm that infiltrate
the epithelium and are interspersed among normal
keratinocytes and often mixed inflammatory infiltrates
of lymphocytes and plasma cells are noted in the under-
lying dermis. If the disease is limited to the epithelium,
its clinical course is usually prolonged and indolent but
approximately one-third of patients will develop recur-
rences after surgery.

Rarely the disease may have an invasive component or
secondary infiltration of the vulvar skin with pagetoid
cells that can result from an underlying primary adeno-
carcinoma of the apocrine glands.

The prevalence of these conditions reported in the
literature varies widely and the risk of concomitant car-
cinomas at other sites has become fairly controversial.
The largest series reviewed 100 cases of Paget’s disease
of the vulva and the prevalence of invasive Paget’s dis-
ease was 12 % and concurrent adenocarcinoma was
identified in 4 % of patients [14].

Invasive Paget’s disease in women can be associated
with concomitant carcinoma at other sites (e.g., breast,
colon, or genitourinary cancer); thus, the workup should
include colonoscopy, cystoscopy, mammogram, and
colposcopy.

Treatment includes wide local excision or simple vul-
vectomy with 2- to 3-cm borders of uninvolved tissue in
most cases, however, if an underlying adenocarcinoma
or invasive Paget’s disease is identified radical excision
and inguinal lymphadenectomy is required.
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Treatment Algorithm
Therapy for Early Vulvar Cancer Stage I and 11

The management of all invasive vulvar cancers involves care-
ful consideration of the most appropriate surgical procedure
for (1) excision of the primary tumor and (2) assessment of
regional lymph nodes.

Primary Tumor

¢ Historically this involved en bloc radical vulvectomy and
bilateral inguinofemoral lymphadenectomy using a
butterfly-shaped incision (Fig. 3.2a) to remove vulva and
groin lymph nodes with the intervening skin; results in
high survival rates but unacceptable morbidity for many
patients.

e Radical local excision (modified radical vulvectomy) is
favored in contemporary practice and involves excision of
the entire lesion with clinical margins of 1-2 cm laterally
and dissection down to the perineal membrane (deep fas-
cia of the urogenital diaphragm). Separate groin incisions
(Fig. 3.2b) allow the intervening skin bridges between the
vulva and unilateral or bilateral groin dissection to remain
intact for improved healing.

e Survival appears to be equivalent in retrospective series
between radical local incision and radical vulvectomy but
using three separate incisions has significantly improved
surgical morbidity and mortality [16, 17].

Treatment of Positive or Narrow Margins

e Shrinkage of tissue margins occurs in formalin-fixated
specimens for histopathologic sectioning (microscopic
8 mm margins in fixed tissue specimens correspond to
1 cm clinical margins).

® Microscopic margins less than 8 mm are associated with
significantly higher rates of local recurrence (48 %). None
of the women in this study with negative surgical margins
>8 mm experienced a local recurrence [18].
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Fic. 3.2. Incisions for resection of vulvar cancer [15]. (a) Incision
for en bloc radical vulvectomy with inguinal femoral lymphadenec-
tomy. (b) Three separate incisions for the vulva or hemi-vulvectomy
and both sides of the groin. Reprinted with kind permission from
Springer Science and Business Media. From Horowitz IR. Female
Genital System. In: Wood WC, Skandalakis JE, Staley CA, editors.
Berlin: Springer; 2010 pp 637-78. [15].

e Re-excision is recommended to ensure complete resection
of the primary lesion with adequate tumor-free margins.

e Postoperative radiation may be used if re-excision is not
possible or if further surgery is declined by the patient.

e RT improves local control in high risk patients but local
recurrences are frequently salvaged with additional sur-
gery or radiation.
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Management of Groin Lymph Nodes
in Early Vulvar Cancer

e Appropriate treatment of the groin is the single most
important factor in reducing mortality from vulvar
cancer.

¢ The optimal approach is to determine the most appropri-
ate operation for each individual patient—to maximize the
likelihood of cure and minimize morbidity.

— Microinvasive or Stage IA tumors have an extremely
low incidence of lymphatic involvement (<1 %) there-
fore inguinofemoral lymphadenectomy (IFLND) may
be omitted [19].

— Patients with Stage IB and Stage II should undergo at
least ipsilateral IFLND (with lateralized lesion >1 cm
from midline) but the incidence of positive nodes in the
contralateral groin is minimal and therefore unilateral
dissection is acceptable.

— Bilateral dissection is required for tumors that are
<2 cm from midline or large (>4 cm), and for clinically
suspicious lymph nodes.

— If a positive unilateral lymph node is identified then
dissection of the contralateral side is recommended as
the risk of metastasis in this setting is as high as 18 %.

— If all nodes are negative, no further treatment is
necessary.

— There is a high incidence of complications related to
complete groin dissection and radiation but unexpected
groin failures are universally fatal.

¢ Adjuvant pelvic and bilateral groin RT is recommended
for patients with affected groin lymph nodes after IFLND
with more than two micrometastases (<5 mm), one macro-
metastasis (>5 mm) or extracapsular spread given the
evidence to date. However, there is significant morbidity
associated with complete lymphadenectomy and RT.

¢ Radiation fields should include inguinal and femoral nodes
as well as pelvic nodes distal to and including the bifurca-
tion of the common iliac vessels using various methods.
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The recommended dose is dependent on the size and
extent of nodal disease, approximate range is 50-60 Gy.
Primary radiation of advanced gross vulvar disease
requires 60-70 Gy for local control.

Intensity-modulated radiotherapy (IMRT) may be used to
reduce the dose to the femoral head and neck, pelvic bone,
bladder, and rectum.

Alternative Methods for Approaching Lymph Nodes

Post-treatment complications related to the treatment of vul-
var cancer have prompted investigators to study alternative
methods to selectively identify patients who benefit from
complete inguinofemoral lymphadenectomy versus those
who may be spared unnecessary morbidity without compro-
mising survival.

Primary Groin Radiation (without groin dissection) after
radical vulvectomy is less morbid acutely but is associated
with significantly higher rates of groin recurrence and infe-
rior survival compared to primary groin lymphadenec-
tomy [20]. Investigators had hypothesized that prophylactic
radiation of intact groins could be used to avoid lymph
node dissection in low risk patients (to treat occult metas-
tasis) but it is not recommended based on the results of
GOG 88 that closed prematurely due to the number of
groin recurrences with RT compared to surgical
dissection.

Superficial Lymphadenectomy has been studied in an
effort to reduce the extent of groin dissection.

GOG 74.

Prospective study of ipsilateral superficial lymphadenec-
tomy and radical local excision for Stage I disease.

The rate of recurrence diagnosed in the groin after nega-
tive superficial lymphadenectomy was 7 %. Significantly
higher than historical controls in which groin relapse
occurred in less than 1 % following en bloc radical vulvec-
tomy and bilateral inguinofemoral lymphadenectomy.



102 L. Krill and L.M. Randall

The number of patients who experienced recurrence in the
operated groin may be attributed to anatomic variation in
lymphatic drainage of the vulva and suggests the sentinel
node is not always an ipsilateral superficial inguinal node
and may actually be located in the deep femoral nodes or
contralateral groin in 15 % of women.

Sentinel Lymph Node Biopsy

The use of sentinel lymph node biopsy (SLNB) is based on
the concept that the sentinel node is the first node to
receive lymphatic drainage from the primary tumor and
will be the first node to develop metastasis and can there-
fore be used to patients who do not need full regional
lymphadenectomy.

The practice of SLNB in early-stage vulvar cancer has
increased in Europe and the U.S. following the publication
of two landmark trials discussed below:

GOG 173.

Patients with primary tumor with >1 mm invasion and
2-6 cm in size underwent intraoperative lymphatic map-
ping and SLNB followed by unilateral or bilateral lymph-
adenectomy [21].

Protocol: Intradermal injection of isosulfan blue (or 1 %
methylene blue) is made at the leading edge of the pri-
mary tumor closest to the ipsilateral groin or on both sides
for midline tumors; multiple peri-tumoral injections up to
2.5 ml on each side are permitted. Massage injection sites
gently. The groin incision should be made a minimum of
5 min following injection, and if afferent lymphatic chan-
nel cannot be located in the groin a second injection of the
primary site is permitted. Intraoperative radiolocalization
can be performed after preoperative lymphoscintigraphy
(LSG) with 0.5-1.0 ml of radiolabeled Tc99 microsulfur
colloid, if done on the day of surgery, or the radionuclide
is injected 1-6 h prior to the operation.

Sentinel nodes were identified in 418 women out of 452
total subjects.

Metastases were identified in 132 (31.6 %) node-positive
women with 11 false-negative findings on SLNB.
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The sensitivity was 91.7 % which exceeded predetermined
statistical target.

The false-negative predictive value was 3.7 % overall and
2.5 % in tumors smaller than 4 cm and 7.4 % with larger
tumors 4-6 cm in size.

The combined method of detection using radio-colloid
and blue dye improved the identification of sentinel lymph
nodes.

GROINSS V.

Prospective observational study, patients underwent SLNB
and resection of primary tumor for early-stage vulvar can-
cer (T1 or T2 <4 cm); inguinofemoral lymphadenectomy
was performed only for patients with positive SLNB.
Groin recurrences were observed in 3 % of patients with
negative SLNB.

Overall survival at 3 years was 97 % with substantially
fewer postoperative complications.

SLNB identifies patients with positive nodes who require
full dissection and potentially additional treatment.
Results in decreased perioperative morbidity including
wound breakdown and lymphedema in node-negative
patients who are unlikely to benefit from elective com-
plete lymphadenectomy.

Candidates for SLNB may benefit from preoperative LSG
in order to determine if unilateral or bilateral dissection is
appropriate.

Ancillary study of GOG 173 confirmed bilateral IFLND is
not always necessary and LSG is informative:

Laterally ambiguous primary tumors (do not involve the
midline but are less than 2 cm away) with exclusively ipsi-
lateral drainage noted on LSG may safely undergo unilat-
eral SLN.

No SLN or positive groin nodes were identified in the con-
tralateral side after full dissection in these patients [22].
Furthermore, interesting variations in lymphatic patterns
revealed more than one in five patients with lateral primary
tumors will have bilateral drainage identified on LSG pre-
operatively; approximately one third of midline tumors
demonstrated unilateral lymphatic drainage on LSG.
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e Pathologic ultrastaging with serial step-sectioning
(40-500 pm, interval varies by protocol) of SLN allows for
detection of microscopic foci of tumor.

¢ The clinical relevance for the detection of isolated micro-
metastasis (<5 mm) is under investigation in vulvar cancer
but given evidence to date, should be managed as meta-
static disease; these patients are candidates for further
therapy until the results of on-going observational studies
on this topic, GOG270 and GROINSS VII, are available.

e The number and size of microscopic metastases has been
correlated with the risk of recurrence and decrease
disease-specific survival [23].

e There is small but definite risk for false-negative results
with SLNB, especially with larger tumors, and after candid
informed consent discussions regarding the risks, benefits
and alternatives to SLNB some patients may elect to have
full dissections despite the risk of treatment-related
morbidity.

e Complete inguinofemoral lymphadenectomy technique:

¢ A linear skin incision is made parallel to the inguinal liga-
ment 1 cm above the groin crease along the medial four-
fifths of a line drawn between the anterior superior iliac
spine and the pubic tubercle.

e Subcutaneous tissue is left and lymphoid tissue containing
the superficial inguinal nodes are removed from along the
saphenous vein inferior to the Camper’s fascia and mobi-
lized off the cribiform fascia that overlies the femoral vessels
posteriorly. Preservation of the greater saphenous vein is
common practice in order to minimize postoperative com-
plications such as wound breakdown and chronic lymph-
edema without compromising oncologic outcomes [24, 25].

¢ The anatomic borders of the dissection form the femoral
triangle, the inguinal ligament superiorly, the border of the
Sartorius muscle laterally and adductor longus muscle
medially.

e The deep inguinal or femoral nodes are located under-
neath the cribiform fascia medial to the femoral vein. The
cribiform fascia can be opened along the Sartorius muscle
at the time of superficial lymph node dissection; it is then
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mobilized medially and the deep inguinal nodes are
removed in continuity with the superficial nodes.
Alternatively, the cribiform fascia may be preserved in
order to reduce acute morbidity by opening the fascia
medial to the femoral vein and removing only the adjacent
nodes. The most proximal of the deep femoral nodes is
commonly referred to as Cloquet’s node.

Treatment for Advanced Vulvar Cancer

e Stage III and IVA primary tumors or bulky groin nodes
may be treated with radical vulvectomy with bilateral
groin dissection, chemoradiation, or pelvic exenteration.

— Surgical excision of the primary tumor is preferred
whenever feasible.

o Resection of the primary lesion should result in clear
surgical margins without sphincter damage resulting
in fecal or urinary incontinence.

o Notably, the distal 1 cm of the urethra may be
removed without compromising urinary continence.

o If primary surgery would require bowel or urinary
stoma then primary chemoradiation should be con-
sidered to avoid exenteration.

o Prior to surgery, cisplatin and 5-FU have been used
effectively for neoadjuvant chemotherapy and for
concomitant chemoradiation for the management of
advanced lesions [26, 27].

— Preoperative imaging is helpful in evaluating the status
of the pelvic and groin lymph nodes prior to planning
overall treatment.

o Enlarged pelvic nodes on pretreatment imaging can
be removed via extraperitoneal resection.

o Clinically suspicious groin nodes should be surgically
resected if possible (through separate incisions).
However, complete lymphadenectomy with postop-
erative radiation may result in severe lymphedema
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and therefore complete lymphadenectomy should be
avoided if histologically positive nodes are con-
firmed on frozen section. Only enlarged groin and
pelvic nodes should be removed followed by postop-
erative RT.

GOG 37: Pelvic and bilateral groin RT following radi-
cal vulvectomy and inguinal lymphadenectomy for
node positive vulvar cancers significantly reduced
local relapse rates and the number of cancer-related
deaths compared to pelvic lymphadenectomy [28,29].

— Alternatively, if vulvar tumors or fixed and ulcerated

nodes are deemed unresectable, primary chemoradia-
tion can be used to treat the primary tumor as well as
groin and pelvic nodes.

Postoperative resection of macroscopic residual disease
may be performed in many cases after partial clinical
response or a biopsy can be performed on the tumor
bed to confirm complete clinical response.

o GOG 101: patients with advanced nodal disease

achieved high respectability rates following preop-
erative chemoradiation (cisplatin/5-FU) making
unresectable nodes resectable (~95 %) with excel-
lent control local control rates with complete patho-
logic response noted at time of surgery in the nodes
and primary tumors of approximately 40 and 31 % of
cases, respectively [27].

GOG 205: later showed combined RT and weekly
cisplatin yielded high complete clinical response
rates and complete pathologic responses in 64 and
50 % of patients (increased compared to 48 and
31 %, respectively, in GOG 101) with acceptable
toxicity [30].

Vulvar Reconstruction

e Primary closure of vulvar defects without tension is usu-
ally possible with adequate planning and tissue mobiliza-
tion. Healing by secondary intention or granulation is an
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alternative option to primary repair but the recovery
phase is much longer.

¢ Closure of extensive dissections may be better accom-
plished in some cases using alternate tissue sources:

Skin Grafts

Split thickness or full thickness skin grafts can be har-
vested from the anteromedial thigh to cover defects in
the vulva by relying on spontaneous connection between
host and graft blood vessels.

Skin Flaps

There are many types of local and regional skin flaps.
Local tissue advancement flaps derive their blood sup-
ply from the adjacent subcutaneous vascular networks.
For example, Rhomboid Flaps—are transposition flaps
developed by making V-shape incisions adjacent to the
defect and dissecting subcutaneous tissue that can then
be rotated over the defect and secured with absorbable
sutures (Fig. 3.3).

Myocutaneous flaps—contain a segment of muscle that
is supplied by a defined neurovascular bundle. Gracilis
myocutaneous (GM) flaps are very common and versa-
tile. They can be designed to cover virtually any defect
of the vulva, perineum, vagina or groin. The short GM
flap varies in size (length of 12-14 cm and width
5-7 cm) but is primarily used to cover unilateral vulvar
or perineal defects not feasible by more conservative
methods [11]. The long “classic” GM flap can be used
for vaginal reconstruction (Fig. 3.4).

Postoperative Management

e Approximately 50-75 % will experience some type of
early postoperative complications following radical vul-
vectomy and IFLND:

‘Wound dehiscence and infection.
Lymphocysts.
Osteitis pubis.
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Fic. 3.3.  Rhomboid flap closure for vulva [31, 32]. (a) Diagram of
rhomboid flap design. (b) Flap raised. (¢) Flap swung across to mid-
line. (d) Flap in place. (e) Bilateral rhomboid flaps used to recon-
struct the posterior vulvectomy defect and perineum. Appearance
at the end of the procedure. Diagrams in Figs. 3.3a-3.3d reprinted
with permission from Helm CW, Hatch KD, Partridge EE,
Shingleton HM. The rhomboid transposition flap for repair of the
perineal defect after radical vulvar surgery. Gynecol Oncol.
1993;50:164-7 [31]. Photo in Fig. 3.3e reprinted with permission
from John HE, Jessop ZM, Di Candia M, et al. An algorithmic
approach to perineal reconstruction—experience from two interna-
tional centers. Ann Plast Surg. 2013;71:96-102 [32].
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Fic. 3.3. (continued)

— Cellulitis and lymphangitis.

— Nerve injury/paresthesias.

— Lymphedema.

— Others including urinary tract infection, deep vein
thrombosis (DVT), pulmonary embolism (PE), myocar-
dial infarction, and hemorrhage.

¢ Preventative measures attempt to minimize immediate
postoperative morbidity:

— DVT and lymphedema prevention with thrombopro-
phylaxis, compression stockings, and sequential pneu-
matic compression devices are particularly important
because immobility in the immediate postoperative
period; ambulation may be delayed at least 48 h depend-
ing of the surgical methods used. Delaying bowel func-
tion, restriction of body positioning and bed rest are
intended to reduce contamination, stress, and tension
on incisions but are also potentially problematic.

— Closed suction drains and pressure dressing is used for
groin incisions. Lymphocysts may form after IFLND in
7-40 % and may not be avoidable. Small asymptomatic
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e

Fic. 3.4. Gracilis myocutaneous flap for reconstruction of the
vulva [33, 34]. (a) Options for single gracilis flap reconstruction of
the vulva, perineum, or groin. The flap is developed on the same
side as the surgical defect and sutured in position to cover any exter-
nal site. Diagram reprinted with permission from BurkeTW, Morris
M, Roh MS et al. Perineal reconstruction using single gracilis myo-
cutaneous flaps. Gynecol Oncol 1995;57:221-25 [33]. (b) Right sided
gracilis myocutaneous flap tunneled after radical resection of post-
radiation recurrence of vulvar carcinoma. Photo reprinted with
permission from Fowler JM. Incorporating pelvic/vaginal recon-
struction into radical pelvic surgery. Gynecol Oncol. 2009;115:154—
61 [34].
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lymphocysts may be observed. Incision and drainage
can be used in this case of larger or symptomatic lym-
phocysts. Repeated aspiration increases the risk of
infection and should be avoided, but injection of scle-
rosing agents may be indicated if lymphocysts persist.
— Wounds are routinely observed for infection or dehis-
cence and necrosis of skin flaps. Management is fre-
quently outpatient with local care and healing by
granulation. Debridement is rarely required.

Recurrent and Distant Metastatic Disease (IVB)

Recurrences can be categorized into groups: local (vulva),
groin, and distant.

Local recurrences in the vulva can be surgically resected
and achieve relative good outcomes (e.g., one study of
patients with local recurrences reported survival of 51 %
at 5 years) [35].

Groin relapses are difficult to treat and even if detected
early are associated with a high mortality rate.

Distant metastases should be managed with systemic
cytotoxic chemotherapy for palliation.

Post-treatment

Surveillance following treatment should include physical
exams, which is able to detect most recurrences, every 6
months for 2-3 years and then annually thereafter.
Patient education regarding symptoms that require imme-
diate evaluation should be clear—itching, pain, bleeding,
visible changes, or palpable groin mass or swelling.

Complications from Treatment

Overall incidence of significant long-term morbidity fol-
lowing treatment is 25 % and is correlated with the extent
of therapy.
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e Primary site complications after surgery—wound dehis-
cence is the most common.

e Groin complications: wound separation or infection,
lymphedema, lymphocyst formation, and lymphangitis.

e There are limited effective treatment options for patients
with debilitating lymphedema and the best progress in
recent years has been seen in prevention, through remov-
ing fewer lymph nodes in less women.

e Irradiation leads to desquamation of vulvar skin to some
degree in virtually all patients but regresses rapidly after
completion of RT with acceptable cosmesis for most women.

e Premature ovarian failure may occur in young patients
with RT and can also cause significant vaginal atrophy/
dryness. There are no cancer related contraindications to
hormone replacement therapy or vaginal estrogen.

Survival

e Median 5-year survival is 76 %, irrespective of histology.
¢ Survival rates by disease stage are listed in Table 3.1.

— Histopathologic features of lymph node metastases
including size, number and presence or absence of
extracapsular spread have a significant impact on sur-
vival for patients with SCC of the vulva.

— Patients with node-positive vulvar cancer showing only
intracapsular positivity or metastasis less than 5 mm in
diameter have a S-year disease specific survival of
almost 90 % that decreases to only 20 % in patients
with larger or extracapsular metastases [36].

Preinvasive Disease of the Vulva (VIN)
and Vaginal Intraepithelial Neoplasia
(VAIN) Management

¢ The goal of therapy is to prevent the development of inva-
sive cancer while preserving anatomy, normal tissue and
function.
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e Treatment of VIN or VAIN can be individualized to
address location and extent of disease with the appropri-
ate surgical or medical intervention.

VIN

e Surgical excision is the mainstay of therapy for high-grade
lesions of the vulva. Options include wide local excision,
simple vulvectomy, and CO, laser ablation.

— Wide local excision is warranted if invasion cannot be
excluded and is the preferred treatment of differenti-
ated VIN because of the high malignant potential.

— Laser ablation is beneficial in extensive multifocal
lesions or if it is not feasible to obtain adequate margins
with excision.

o The CO, Laser using colposcopic guidance achieves
precise control over the depth of desired destruction
of 1-2 and 2-3 mm, for non-hair-bearing and hair-
bearing areas, respectively. The intraepithelial lesion
is effectively treated by vaporizing the epidermis,
papillary dermis, and superficial reticular dermis, but
the minimal residual thermal damage allows rapid
healing with very little scarring. Postoperative pain
management: oral narcotic analgesics, sitz baths, and
topical 1 % lidocaine and 2 % silver sulfadiazine
cream.

— Vulvectomy is rarely indicated but may be used to man-
age extensive confluent lesions or patients who have
failed all other therapies.

e Topical therapies: several drugs have been utilized to pre-
serve vulvar anatomy but many are not FDA approved
specifically for vulvar dysplasia.

Imiquimod

— Topical immune response modulator that affects local
cytokine production and cell-mediated immunity that
have indirect antitumor and antiviral effects.
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Dosing and administration: 0.25 g Imiquimod 5 % cream
is applied topically only to the lesion 2-3 times per week
before bedtime for 16 weeks, but the schedule can be
modified based on side-effects and response. Sulfur pre-
cipitate 5 % in zinc oxide ointment can be applied the
day after imiquimod to avoid super-infection [37].
Adverse reactions are related mostly to inflammation
at application site consisting of mild to moderate ery-
thema, pruritis, erosion or painful ulceration.

Several randomized controlled trials have shown that
imiquimod is more effective than placebo for the treat-
ment of VIN but it is still considered investigational for
this purpose.

Topical 5-Fluorouracil (5-FU)

5-FU is a topical cream that causes chemical desquama-
tion of VIN lesion and is very effective with response
rates as high as 75 % but is not as well tolerated com-
pared to other topical agents and is more commonly
used for vaginal dysplasia (see below).

Monitoring for intraepithelial or invasive squamous
neoplasia every 6 months includes cervical and vaginal
cytology (anal pap smears if involved) and careful
inspection of the lower genital tract with colposcopy as
needed. Smoking cessation and HIV testing should be
encouraged.

Approximately one-third of women will have recurrent
VIN following treatment regardless of the modality.
Long-term surveillance is recommended at 3 and 6
months following treatment then every 6 months for a
total of 5 years and then annually thereafter.

VAIN

e Preinvasive squamous lesions of the vagina can also be
treated by surgical excision, laser ablation, and topical
therapy as well.
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Cure rates for all modalities are approximately 69—-88 % [38].
Exclusion of invasive disease is imperative prior to defini-
tive therapy.

If left untreated 30 % will progress to invasive cancer.
Surgical management is the mainstay of treatment
for VAIN.

Wide local excision (5 mm margins) or partial vaginec-
tomy permits histologic diagnosis and exclusion of inva-
sion. Specifically, surgery is indicated if there is any
suspicion for invasion or involvement of the vaginal
vault recesses after hysterectomy, in postmenopausal
women or in those who have failed other therapies.
Primary closure of the defect can usually be performed.
Laser vaporization-similar technique to that described for
vulvar dysplasia as above. Generally well tolerated but
side effect can include adhesions, synechiae, or stricture.

Topical therapies for VAIN dosing, administration, and
surveillance:

Topical treatment is simple and particularly useful for
multifocal disease that does not involve the lower
vagina, but complications can occur from chemical vul-
vovaginitis. The use of intermittent regimens and sev-
eral preventive steps can be used to reduce these side
effects.

5-FU cream— Suppositories of 5 % 5-FU are placed in
the top of the vagina at bedtime once per week for 10
weeks. Petroleum jelly should be applied liberally over
the vulva, perineum, and anus to protect these areas.
A tampon is then placed in the vagina to prevent leak-
age. The tampon is removed and the patient is advised
to douche and bath the next morning to wash the cream
out of the vagina.

Imiquimod —Recently, several investigators have
reported reasonable side effect profiles and response
rates in patients with VAIN using 0.25 mg of 5 %
imiquimod cream intravaginally once weekly for 3
weeks [39]. Surveillance for resolution of any lesions
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and irritation should be performed 8-12 weeks after

completion of treatment.
The most common adverse events of topical therapy are
local irritation, burning or soreness, which are generally
not severe enough to interrupt or discontinue therapy. As
mentioned previously, petroleum jelly and zinc oxide
cream can be used as prophylactic barrier to protect adja-
cent skin areas from ulceration during treatment and fol-
lowing treatment vaginal estrogen may reduce any residual
discomfort.
Historically, total vaginectomy and radiation have been
used to treat VAIN but have fallen out of favor due the
significant morbidity associated with these procedures.

Vaginal Cancer

Epidemiology

Vaginal cancer is rare, representing only 1-2 % of female
genital tract malignancies and is comprised of a heteroge-
nous group of tumors.

An estimated 2,890 new cases of vaginal cancer will be
diagnosed in 2013 and approximately 840 related deaths
will occur in the USA [1].

The majority of primary vaginal cancers are SCC and the
peak incidence occurs in the sixth and seventh decades
of life.

— Adenocarcinomas and other histologies are more com-
mon in younger patients.

Primary lesions are classified as vaginal carcinomas only
after the exclusion of cervical, urethral or vulvar origins. By
convention, a neoplasm that involves both the cervix and the
vagina is always considered to be a primary cervical cancer.
The majority of vaginal neoplasms are metastases from
other primary malignancies of the endometrium, cervix, or
vulva. Less commonly, vaginal metastases can occur with
non-gynecologic malignancies (kidney, breast, lung, etc).
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However, if the diagnosis occurs more than 5 years after a
history of cervical carcinoma in situ or invasive cervical can-
cer (ICC) it is considered a new primary vaginal carcinoma.

Risk Factors for Invasive Vaginal Cancer

Human papillomavirus infection (HPV): epidemiologic
evidence suggests SCC of the vagina has strong relation-
ship with HPV infection (nearly two-thirds are related to
HPV16).

History of ICC: Proposed mechanisms include the pres-
ence of occult residual disease, radiation induced tumori-
genesis, or the development of new lesions from “field
effect” related to shared exposure and/or susceptibility to
carcinogenic stimuli in high-risk individuals.

The natural history of preinvasive disease is difficult to
characterize because VAIN is usually treated after it is
diagnosed.

— Despite treatment 3 % of VAIN 1 and 7 % of VAIN 2/3
progress to invasive cancer [40].

Exposure to diethylstilbestrol (DES) in utero is a risk fac-
tor for clear cell adenocarcinoma of the vagina.

Diagnosis/Screening

Screening

Routine screening programs have not been established.
Pap smears are effective in detecting asymptomatic lesions.
Abnormal results, especially with no gross cervical lesions,
should prompt colposcopy of the vagina.

Regular screening after hysterectomy for benign disease is
not recommended. Although, it has been reported that
20-40 % of patients with primary vaginal cancer have had
a prior hysterectomy for benign conditions [41].

For history of DES exposure, annual Pap smear screening
is indicated independent of sexual activity and HPV status
and should begin at menarche or 14 years of age.
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Clinical Presentation

Painless vaginal discharge and postcoital or postmeno-
pausal bleeding are common.

Women with lesions involving compression or involvement
of nearby organs may present with urinary complaints (e.g.,
dysuria, retention, or hematuria) or even gastrointestinal
symptoms (e.g., tenesmus, constipation, melena) can occur.
Pelvic pain may be associated with advanced disease.

The remaining women are asymptomatic (approximately
5-10 %) and detected during routine physical examination
or following abnormal Pap test.

Diagnosis

Biopsy is needed to confirm diagnosis.

Pretreatment Evaluation

Thorough history and physical with pelvic examination
and visualization of the entire vagina that can be per-
formed under anesthesia if needed.

The gross morphology, dimensions, and location of the tumor
including midline proximity and involved structures should
be documented thoroughly during the clinical evaluation.
Further diagnostic studies also include chest radiograph,
possibly cystoscopy and proctosigmoidoscopy depending
on tumor location, symptoms, and to confirm radiographic
evidence of infiltration of other pelvic organs.

Although, not used in staging computed tomography
(CT), magnetic resonance imaging (MRI) or PET/CT can
be used to assess lymph nodes and tumor volume for treat-
ment planning.

Staging

Staging is performed clinically rather than surgically based
on the system established by the International Federation
of Gynecology and Obstetrics (FIGO) [42] summarized in
Table 3.4.
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TasLE 3.4. FIGO staging classification of vaginal cancer and 5-year overall
survival.

5-Year
Stage Description Treatment survival (%)
I The carcinoma is Surgical management® 73-58
confined to the vaginal +/— adjuvant RT or
wall primary RT with

brachytherapy +/— EBRT
I The carcinoma involves =~ EBRT +/- brachytherapy 58-78
subvaginal tissue but does +/— chemotherapy or
not extend to the pelvic ~ surgical management®

sidewall +/— adjuvant RT

III The carcinoma extends to EBRT +/- brachytherapy 36-58
the pelvic sidewall® +/- chemotherapy

v The carcinoma extends

beyond the true pelvis or
involves the bladder or
rectum; bullous edema
not sufficient to be
allotted to Stage IV
IVA  Tumor invades bladder or EBRT +/- brachytherapy 18-21
rectal mucosa or there is  +/— chemotherapy or
direct extension beyond  pelvic exenteration +/—

the true pelvis RT +/- chemotherapy
IVB  Spread to distant organs ~ Supportive care +/— 0-12
palliative chemotherapy
or radiation

“Local excision with partial or total vaginectomy or Radical hysterectomy/
vaginectomy +/— pelvic/inguinal node dissection (selection based on indi-
vidual disease presentation)

®Radical hysterectomy/vaginectomy + parametrectomy +/— vulvectomy/
inguinal node + pelvic lymphadenectomy, +/— para-aortic node dissection
°AJCC assigns involvement of the inguinal lymph nodes to Stage III

¢ Imaging can be used to evaluate lymph node status or dis-
tant metastasis.

¢ Sentinel lymph node biopsy is investigational and should
be limited to research protocols.

® Vaginal cancer spreads by the following routes:

— Direct extension. Advanced disease commonly involves
local spread to adjacent pelvic soft tissues, bladder, rec-
tum, and pelvic bones.
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Lymphatic dissemination. The pattern is dependent on a
complex network of efferent lymphatics in the vagina
and varies based on primary tumor location within the
vagina.

o Lymphatic metastasis from lesions in the upper third
of the vagina spread to pelvic and para-aortic lymph
nodes.

o Tumors in the distal third of the vagina first spread to
inguinofemoral and then pelvic nodes (reported
rates are between 30 and 35 %).

Hematogenous spread to distant organs is typically seen in
advanced stages of the disease (e.g., lung, liver, or bone).

Pathology

Squamous Cell Carcinomas represent 80-90 % of primary
vaginal carcinomas and the histology resembles SCC of
the cervix.

Adenocarcinoma (clear cell, endometrioid, mucinous, and
serous).

Accounts for approximately 10 % of primary vaginal
cancers and peak incidence in the second decade of life.
Clear cell adenocarcinoma (CCA) may arise from areas
of adenosis (97 %) which is commonly associated with
exposure to diethylstilbestrol in utero.

Histology is identical to CCA of the ovary and endome-
trium, abundant clear cytoplasm due to large quantities
of glycogen and hobnail cells with bulbous nuclei line
the glandular lumina.

Prognosis of CCA is good and the overall survival is
78 %.

However, primary non-clear cell adenocarcinoma has
worse prognosis, with high rates of distant metastasis
(39 %) and lower 5-year overall survival rate of 34 %
compared to 58 % in SCC [43].
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Melanoma constitutes 3 % of vaginal cancers and less
thanl% of malignant melanomas in women, highly aggres-
sive tumors usually pigmented lesions in the distal vagina.
Survival, like other melanomas, is related to depth of inva-
sion and Clark’s classification and staging per AJCC sys-
tem. Overall 5 year survival is approximately 10 %.
Embryonal Rhabdomyosarcoma (Sarcoma botryoides) is
the most common malignant neoplasm of the vagina in
infants. The gross appearance is confluent polypoid mass
resembling a bunch of grapes and histologically consists of
primitive spindle rhabdomyoblasts and myxomatous
stroma.

Other rare epithelial tumors include adenosquamous,
adenoid cystic, neuroendocrine tumors and verrucous
carcinomas.

Treatment: Overview of Indication for and Modes
of Treatment

Invasive vaginal cancers can be treated with surgery and/
or radiation (RT).

These methods are highly effective and even curative in
early stage tumors, but there is no standard treatment with
proven efficacy for metastatic disease.

Chemotherapy for advanced vaginal cancer is not curative,
and there are no standard drug regimens.

Prospective clinical trial data is not available due to the
low incidence of primary vaginal cancers and current
treatment guidelines are mostly based on retrospective
studies.

Furthermore, head to head efficacy studies are not feasible
to compare different modalities.

Treatment planning decisions are influenced by many
factors: clinical stage, tumor size and location, proximity to
other important anatomic structures and psychosexual
considerations (e.g., maintenance of a functional vagina).
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Surgery

Several surgical series have reported comparable or supe-
rior survival outcomes to primary RT in appropriately
selected patients [44-47]. However, inherent selection bias
may result from more unfavorable cases being managed
by RT instead of aggressive surgery.

An analysis of the National Cancer Data Base (n=4,885)
demonstrated a statistically significant difference in 5-year
survival between surgery and RT:

— Stage I: surgery=90 % versus RT alone=63 %; both
surgery and RT=79 %.

— Stage II: survival was also higher with surgery=70 %
compared to RT=57 % [48].

For Stage I disease surgery is preferred if negative surgical
margins can be achieved with wide local excision or total
vaginectomy with vaginal reconstruction for small superfi-
cial (<2 cm size or <0.5 cm thick) lesions but radical hys-
terectomy,partial vaginectomy and pelviclymphadenectomy
are required for larger and deeply invasive tumors (>0.5 cm
thickness) [40].

If narrow margins are noted after surgical resection adju-
vant radiation is recommended.

Carcinoma involving the distal third of the vagina neces-
sitates dissection of groin nodes.

Gross adenopathy should be excised and then irradiated.
For Stage II-1V disease radical surgery may be the treat-
ment of choice (radical hysterectomy/vaginectomy or pel-
vic exenteration with diverting surgeries) in very select
patients (e.g., small volume central disease or rectovaginal
or vesicovaginal fistula is present) alone or combined with
irradiation.

Pretreatment surgical staging and ovarian transposition is
a reasonable approach in young patients who require
radiation therapy.

Neoadjuvant chemotherapy followed by radical surgery
has been advocated by some as an alternative to primary
RT or primary surgery in advanced disease [49].
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Radiation

Radiotherapy has historically been the treatment of choice
for the majority of patients with vaginal cancer and can be
delivered by external beam radiation (EBRT) or
brachytherapy.

Proper treatment planning should be tailored to the extent
of disease, account for the depth of invasion, and aim to
minimize acute and long term radiation sequelae.

Several studies have reported combined modality therapy
is better than EBRT or brachytherapy alone [50, 51].

— EBRT delivers 4500-5000 Gy to the true pelvis using
anteroposterior parallel-opposed fields extending to
the level of L5-S1 superiorly, distally to approximately
3-4 cm below the caudad extent of disease, and 1-2 cm
lateral to the pelvic brim, anterior to pubic symphysis
and posterior to the junction of S2-3 [52].

— In addition to EBRT, brachytherapy is important for
locoregional control and methods for interstitial and
intracavitary brachytherapy must be individualized.

— However, brachytherapy alone is an accepted choice of
treatment for favorable stage I tumors [41].

For adequate local control the minimum dose of 75Gy is
used to treat the primary tumor, if feasible, given normal
tissue tolerances and the proximity of the bladder, urethra,
and rectum to the vagina.

In bulky Stage II-IVA disease, additional parametrial boost
with midline shielding can be used to deliver up to 60 Gy to
the pelvic sidewall. Similarly, boost to areas of positive
nodes (pelvic or inguinal lymph nodes) should be given.
RT to the inguinofemoral region should be considered
electively if the primary tumor involves the middle to
lower third of the vagina.

Intensity modulated radiation therapy (IMRT) may lead
to higher tumor control with less local normal tissue
effects.

RT is commonly administered along with concurrent cis-
platin chemosensitization. Other agents that have been



124 L. Krill and L.M. Randall

used alone or in combination with RT, including
S-fluorouracil (5-FU) and mitomycin C.

— The efficacy of cisplatin chemosensitization has not
been rigorously evaluated in randomized controlled
trials in vaginal cancer specifically.

— It is common practice because of the proven benefit in
disorders with analogous pathophysiology like cervical
cancer [41].

— Subsequent examination of Surveillance, Epidemiology
End Report (SEER) data on primary vaginal cancers
has confirmed an apparent survival advantage that coin-
cided with the advent of this practice since 2000 [53].

Palliative RT and supportive care is the preferred therapy
for Stage IVB.

Recurrent Disease

The risk of pelvic recurrence in Stage I and II vaginal can-
cers are 10-20 % and 30-40 %, respectively.

Stage III-IVA even with high doses of RT pelvic control
rates are relatively low; 50-70 % have persistent disease or
locoregional recurrence and 25-40 % have failures at dis-
tant sites [54].

The long-term prognosis is very poor for patients with
distant recurrences or recurrences in previously radiated
fields.

RT options for patients with recurrent disease are limited
due to toxicity and require extreme caution, but may be
utilized in patients unable or unwilling to have surgery.

— Stereotactic radiosurgery (SRS), also known as
CyberKnife, may be considered in this setting.

Pelvic exenteration may be an effective treatment for pre-
viously irradiated but isolated central pelvic recurrences
or persistent disease.

Surgery with intraoperative RT has also been reported in
small series.
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Chemotherapy is limited typically to salvage treatment
and is relatively ineffective.

GOG 26: There is a single phase I GOG study in recur-
rent vaginal SCC of cisplatin 50 mg/m? IV q 3 weeks.
Most patients showed no response, one complete
response (in patient with no prior therapy), and the
remaining 5 out of 15 patients had stable disease [55].

Special Considerations in the Treatment of Other Vaginal
Cancers

Adenocarcinoma

Managed similarly to SCC but patients are also younger
and therefore every effort should be made to preserve
ovarian and vaginal function if possible.

Risk of pelvic lymph node involvement is 16 % in Stage
I and over 30 % in Stage II.

For early stage tumors involving the upper vagina the
preferred treatment is radical hysterectomy, upper vagi-
nectomy, and pelvic lymphadenectomy with ovarian
preservation.

Fertility-sparing local therapy options can be effective
in early-stage CCA but may be associated with higher
recurrences rates and therefore patients who have com-
pleted childbearing should undergo conventional
therapy.

Primary chemoradiation is preferred for advanced dis-
ease not amenable to surgical resection.

Melanoma

Treatment of choice is primarily surgical resection
which may or may not require radical procedures such
as exenteration for complete resection.

Lesions located in the lower third of the vagina are
managed like vulvar melanomas (vaginectomy, vulvec-
tomy and inguinal lymphadenectomy).

Recently, more conservative operations with local exci-
sion, high-dose pelvic RT, chemotherapy and immuno-
therapy in various combinations have been utilized to
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avoid potentially morbid radical surgeries given the
significant risk of distant metastasis and the poor over-
all prognosis.

— Interferon therapy has not been studied in this population.

Pediatric embryonal rhabdomyosarcoma is treated with
induction multi-agent chemotherapy vincristine, actino-
mycin-D, and cyclophosphamide (VAC), followed by local
resection with or without brachytherapy and reserves radi-
cal surgery for persistent or recurrent tumors. On the
other hand, adults with vaginal sarcoma are not chemo-
responsive and the only reported long-term survivors
underwent exenterative procedures [56].

Post-treatment

The proximity of other pelvic organs to the vagina predis-
poses them to developing treatment-related complications
from both surgery and RT.

Vaginal atrophy, fibrosis, and stenosis are common follow-
ing RT.

Severe adverse events (grade 3-4) occur in 10-13 % of
patients after primary RT including proctitis, vaginal
necrosis, intestinal obstruction, or fistula formation.
Patients are at risk for sexual dysfunction and body-image
issues requiring regular monitoring and preventive mea-
sures (vaginal dilators or regular vaginal intercourse with
topical estrogen if needed should be encouraged).
Surveillance:

— Treatment failure usually occurs within 2 years of pri-
mary therapy.

— Close clinical follow-up is performed every 3 months
for 2 years, then visits every 6 months for 5 years, and
annually thereafter.

Prognosis/Survival

Stage is the most important prognostic factor in vaginal
cancers and survival rates for SCC of the vagina are
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consistently worse than those reported for cervical and
vulvar cancers at each stage.

e Beyond stage—tumor size greater than 4 cm, histology
subtype, and treatment modality were the most significant
prognostic factors [53].

¢ Five-year overall survival data for SCC by FIGO stage are
presented in Table 3.4.
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Chapter 4

Uterine Corpus Cancers

Kristy K. Ward and Michael T. McHale

Epidemiology

Worldwide, cancers of the uterine corpus are the sixth most
common cancer in women, with over 218,100 new cases diag-
nosed each year. Uterine cancer is ten times more common in
developed countries and is the most common malignancy of
the female genital tract in North America and Europe. In the
USA and Europe, it is the fourth overall most common can-
cer diagnosed in women and the eighth most likely cause of
cancer death [1]. It is estimated that 52,630 US women will be
diagnosed with uterine cancer in 2014 and 8,590 will die [2].
Uterine malignancies can be divided into endometrial carci-
nomas (arising from the epithelial cells of the endometrium)
and uterine sarcomas (arising from the muscle and connec-
tive tissue of the myometrium).
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Endometrial Cancer

e Approximately 95 % of cancers of the uterine corpus are
endometrial in origin.

The mean age of diagnosis with uterine cancer is 60, [3]
with the majority of patients being over the age of 50 [4].
The greatest risk factor for endometrial cancer is hyper-
estrogenic states including:

o Estrogen producing tumors.
o Unopposed exogenous estrogen.
o Increased adiposity (obesity).

Early menarche, late menopause, and nulliparity are
also associated with an increased risk of uterine cancer.
Among obesity related cancers in women, endometrial
cancer is most strongly associated with increasing body
mass, with 49 % of cases in the USA attributable to
obesity [5].

Conversely, smoking, physical activity, oral contracep-
tive usage, physical activity, and multiparity decrease
the risk.

e Base on clinic-pathological characteristics, Bokhman
devised a dualistic classification of endometrial cancers.

Type 1 lesions are the most common, comprising 80 %
of endometrial cancers.

o They include endometrioid cell type or variants
(including squamous differentiation, villoglandular,
secretory), are usually well to moderately differenti-
ated, and are less likely to metastasize outside of the
uterus.

o These tumors often occur in women with a history of
anovulatory uterine bleeding and can be found in a
background of endometrial hyperplasia.

o Women with a biopsy of complex endometrial hyper-
plasia with atypia have a 40 % likelihood of having
malignancy found in the hysterectomy specimen [6].
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o Conversely those with simple hyperplasia have a
1 % chance of progressing to cancer, simple hyper-
plasia with atypia 3 % chance and complex hyperpla-
sia without atypia 10 % chance.

— Type Il lesions are not associated with hyperestrogenism.

o Clear cell, serous adenocarcinoma, and carcinosar-
coma are considered type II tumors.

o These tumors are poorly differentiated and more
aggressive; deep myometrial invasion and metastatic
disease are more common than with type I tumors.
Recurrence is more likely and survival is worse.
Serous carcinoma is characterized by papillae and has
highly pleiomorphic tumor cells with necrosis and
many mitoses. Endometrial intraepithelial carcinoma
(EIC) is a rare finding, but it is thought to be the pre-
cursor lesion in serous tumors of the uterus. It involves
pleiomorphic but noninvasive tumor cells [7].

o Carcinosarcoma, also known as malignant mixed
mullerian tumors (MMMT), arise from organs of
mullerian origin, most commonly the uterus. Once
classified as sarcomas, there is evidence to suggest
that this tumor type originates from an epithelial-cell
precursor. As the names suggest, they contain mixed
components of sarcoma and adenocarcinoma.

Uterine Sarcomas

e Uterine sarcomas make up 2-5 % of uterine cancers and
less than 1 % of all gynecologic malignancies. In the USA,
approximately 1,500 uterine sarcomas were diagnosed
in 2013.

— They primarily include leiomyosarcomas, sarcomas aris-
ing from the endometrial stroma, and undifferentiated
sarcomas.
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— Risk factors include:

o A history of pelvic irradiation.

o Black race.

o Usage of tamoxifen for treatment or prevention of
breast cancer.

Leiomyosarcomas make up 30 % of all uterine sarcomas.
— The peak incidence is at age 50.

Sarcomas arising in the endometrial stroma account for
15 % of all uterine sarcomas.

Low-grade tumors are more common before menopause
while high-grade tumors peak after menopause.

Other sarcomas include:

Mixed endometrial stromal and smooth muscle tumors.
Adenosarcomas.

— Embryonal botryoides or rhabdomyosarcomas.
Perivascular epithelial-cell tumors (PEComas) [8].

Diagnosis/Screening

Clinical features associated with uterine cancer include:

— Abnormal uterine bleeding.

Glandular cells on a pap of a postmenopausal woman.
Pelvic pain.

— Enlarging pelvic mass.

Approximately 90 % of women with endometrial cancer
present with uterine bleeding. The diagnosis is obtained by
pathological review of tissue, preferably obtained by endo-
metrial biopsy, dilation and curettage, or hysteroscopy and
biopsy.

While these methods are very efficacious for detecting
uterine cancers, leiomyosarcoma may only diagnosed after
hysterectomy or myomectomy if the lesion does not
invade into the endometrial cavity.

Screening of asymptomatic women is not recommended [9].
Ultrasound can be used to assess the endometrial stripe. In
women with EMS <4 mm the risk of malignancy is <1 %.
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Staging

Per NCCN guidelines, initial workup for uterine cancer
includes:

— History and physical examination.
— Chest X-ray.
— Endometrial sampling and current cervical cytology.

Traditionally, staging of endometrial cancer involves
exploratory laparotomy, total abdominal hysterectomy,
bilateral oophorectomy, and pelvic and para-aortic lymph
node dissections where appropriate [9].

Grade I tumors are well differentiated, with formed glands
and no more than 5 % of non-squamous, non-morular
solid components.

Grade 2 contains 6-50 % solid components

Grade 3 has greater than 50 % non-squamous solid
components.

If there is significant cytologic atypia, the tumor should be
upgraded.

Currently, nearly 70 % of patients are diagnosed and treated
at early stage with 5-year survival estimated at 95.8 %, and
an additional 20 % are diagnosed with only regional disease
with a 5-year survival estimated at 67.0 % [2].

Genetics

The majority of uterine cancers are sporadic with approxi-
mately 1 in 10 associated with a genetic syndrome.
Hereditary non-polyposis colon cancer (HNPCC) syn-
drome is the most common genetic syndrome associated
with endometrial cancer.

— The NCCN recommends genetic counseling should be
considered in women diagnosed under the age of 55
and those who have a family history of colon cancer and
endometrial cancer.
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— HNPCC, also known as Lynch Syndrome, is associated
with microsatellite instability in the mismatch repair
genes MLH1, MSH2, MSH6, PMS2, or EPCAM, lead-
ing to cancers including endometrial and colon.

— Approximately 50 % of women with Lynch syndrome
will present with endometrial cancer.

o Women with Lynch syndrome should receive an
endometrial biopsy for abnormal uterine bleeding
and consider a risk reducing hysterectomy after child
bearing.

o Colon cancer screening should be stressed in these
patients and genetic counseling should be considered
for themselves and family members [4, 10].

e Cowden Syndrome is associated with multiple hamarto-
mas and increased risk of cancers including endometrial,
breast,and thyroid. The most common mutation in Cowden
Syndrome is PTEN, but mutations in SDHB, SDHD, and
KLLN have also been seen. There is no evidence to sup-
port risk reducing hysterectomy, but this should be dis-
cussed with women with this syndrome [11].

e Women with a history of retinoblastoma are at an increased
risk for leiomyosarcoma. Retinoblastoma is associated
with inactivation of the RB1 tumor suppressor gene. When
the gene mutation involves all cells, there is increased risk
for pinealoma, osteosarcoma, melanoma, and other muscle
tumors [12].

Management of Endometrial Cancer

e Multiple controversies regarding the intraoperative and
postoperative management of endometrial cancer remain.

— Currently, the standard surgical management has
been defined as hysterectomy as well as bilateral
salpingo-oophorectomy.

— The type of surgical approach, minimally invasive
versus traditional open laparotomy, for completing a
hysterectomy has been extensively recently addressed.
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— Intraoperative assessment for lymphadenectomy and
more importantly the significance of a lymphadenec-
tomy remains controversial and has yet to be clearly
defined.

— With respect to adjuvant therapy, there are multiple
questions and controversies. Identifying the appropri-
ate population for adjuvant therapy, the type of radio-
therapy (vaginal versus whole pelvic), the indications
for chemotherapy or the combination of chemotherapy
and radiotherapy, remain unanswered.

— Many of these controversies have been explored or are
currently being assessed in randomized phase III clini-
cal trials. Each of these controversial topics will be
addressed.

Surgery

e In 1988 the International Federation of Gynecology and
Obstetrics (FIGO), after recognizing the limitations of a
clinically based disease assessment, recommended surgical
staging for endometrial cancer [13].

e Typically, comprehensive surgical staging has included:

— Hysterectomy, BSO, bilateral pelvic and para-aortic
lymph node “assessment” and peritoneal cytology.
— Historically this was performed through a laparotomy.

o In the early 1990s, multiple investigators explored
the role of laparoscopy for comprehensive surgical
staging. Multiple single institution studies demon-
strated many advantages including safety, reduced
blood loss and transfusion rates, and shorter hospital
stays [14-16].

e In light of these provocative results, the Gynecologic
Oncology Group (GOG) designed a randomized trial
comparing comprehensive surgical staging with laparot-
omy to laparoscopy (GOG Lap 2). Eligible patients were
clinically Stage I to IIA. The primary outcome measured
was recurrence-free survival. Other end points included
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operative time, length of hospital stay, conversion rate
from laparoscopy to laparotomy, adverse events, quality of
life, and survival [16].

— Initially 2,618 patients were randomly assigned with 920
assigned to laparotomy and 1,696 to laparoscopy. Of the
1,682 that were assigned to laparoscopy, 434 patients
(25.8 %) were converted to a laparotomy. The most
commonly cited reason was poor exposure in 56 % of
the patients requiring conversion. Only 11.3 % of those
converted were due to excessive bleeding.

— Length of surgery was significantly longer for the lapa-
roscopy group than laparotomy with a median time 204
and 130 min, respectively.

— There were similar intraoperative complications
between the two groups; however, laparoscopy had
fewer moderate to severe postoperative adverse events
than laparotomy (14 % vs. 21 %) respectively.

— Lastly hospital stay was shorter in the laparoscopy
cohort compared to laparotomy. As such, the authors
concluded that this prospective, randomized trial clearly
demonstrated that laparoscopic comprehensive surgical
staging is both safe and feasible and that it results in less
postoperative complications and shorter hospitals stay
than staging completed by laparotomy [17].

e A recent meta analysis, of 8 randomized trials, comparing
the safety of a laparoscopic staging to laparotomy demon-
strated no difference in intraoperative complications.
There were; however, less post-operative complications in
the laparoscopy group [18].

e The investigators for the GOG Lap 2 trial recently pub-
lished the recurrence and survival data for the randomized
clinical trial comparing laparoscopic staging to traditional
laparotomy [19].

— Median follow-up for this trial was 59 months. There
were 309 recurrences, 350 deaths and a 3-year recur-
rence rate of 11.4 % for the laparoscopic cohort and
10.2 % for those assigned to laparotomy.
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The estimated 5-year overall survival was 89.8 % for
patients assigned to laparoscopy and laparotomy. In
summary, the rationale for laparoscopic surgical staging
for endometrial cancer is strongly supported by the
limited difference in recurrence rates, estimated as
1.14 % at 3 years, coupled with improved quality of life
and reduced postoperative complications.

e In 2005, the FDA approved the da Vinci robotic surgical
system for gynecology. Since then there have been multi-
ple single institution studies that have demonstrated the
safety and feasibility of this approach [20, 21].

Boggess and colleagues compared 103 robotically
staged endometrial cancer patients to two historical
controls, which included 138 patients staged by lapa-
rotomy and 81 by laparoscopy.

o Notable findings from this trial were increased nodal
yield, decreased blood loss and shorter hospital stay
for the robotic cohort compared to the other two.

o There was also a reduction in post-operative compli-
cation rates when compared to laparotomy (5.85 %
vs. 29.7 %, respectively). This cohort was one of the
original single institution studies to suggest both the
safety and efficacy for robotic surgery.

Recently these investigators reported the recurrence
free and 5-year survival data from a cohort of women
that underwent robotic surgical staging and compared
their results with data from the Surveillance
Epidemiology and End Result database (SEER) [22].

o The authors concluded that robotic staging of 499
consecutive patients with endometrial cancer did not
adversely affect rates of recurrence or survival.

¢ In conclusion, although “traditional” comprehensive surgi-
cal staging has been completed via laparotomy, there is
now sufficient evidence to support a minimally invasive
approach by laparoscopy or robotic surgery.
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¢ Both approaches have demonstrated clear benefits includ-
ing improved quality of life, shorter hospital stay and less
blood loss.

e More importantly data now demonstrates that laparos-
copy does not impact recurrence rates or survival. Although
the data is not as robust for robotic staging, there is a
growing body of literature to suggest both the safety and
efficacy for robotic staging.

e Some of this data clearly demonstrates a benefit for obese
patients that now can be staged minimally invasively utiliz-
ing the robotic surgical system [23].

Lymphadenectomy

e Although endometrial cancer remains one of the most
common gynecologic malignancies and has been surgical
staged since 1988, definitive management remains contro-
versial and highly variable with respect to lymph node
assessment.

e There continues to be significant debate regarding what
population is at risk for nodal disease and as such warrant
a lymphadenectomy. Some have adopted an all or none
approach, i.e., complete assessment in all patients or com-
plete omission [24, 25].

e More recent data from the Mayo experience has clearly
demonstrated the utility of intraoperative risk assessment
utilizing frozen section findings to address indication or
lack thereof for a pelvic and para-aortic lymphadenectomy
[26,27].

— They clearly defined a subgroup of patients (type I
endometrial cancer, myometrial invasion <50 %, grades
1 and 2, and primary tumor diameter <2 cm, based on
intraoperative frozen section) that did not warrant a
lymphadenectomy since there was minimal risk for
nodal metastasis [25-27].

— Whether this intraoperative assessment is applicable
and generalizable to other institutions remains ques-
tionable and needs to be addressed.
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e A relatively recent survey of gynecologic oncologist
clearly demonstrated the variability in practice patterns
amongst gynecologic oncologist with respect to indications
for staging and extent of dissection [28].

¢ The controversy involving lymphadenectomy for endome-
trial cancer became more complex following the publica-
tion of two large, randomized European trials [29, 30]. The
purpose of these two trials was to assess in a randomized
fashion whether the addition of pelvic lymphadenectomy
to a hysterectomy with bilateral salpingo-oophorectomy
improved overall and recurrence free survival. These trials
are summarized in Table 4.1.

— Both of these trials failed to demonstrate either an
overall survival or recurrence free survival benefit for
pelvic lymphadenectomy.

— Although the investigators should be commended on
their efforts to complete a randomized trial assessing
the benefits of lymphadenectomy, many questions
remain regarding the outcomes and methodologies for
both of these trials.

o Both included a preponderance of low risk patients,
which makes identifying a small difference in sur-
vival challenging.

o In the Panici study, there were two significant concerns:

® Specifically the lack of para aortic node assess-
ment and the lack of standardization for adjuvant
therapy.

® Approximately 22 % of the patients in the no
lymphadenectomy arm actually had node sam-
pling or lymphadenectomy.

= In fact, 7 % had more than 20 nodes excised which
was considered the “standard” in the lymphadenec-
tomy arm as an acceptable per protocol node count.

¢ With respect to the ASTEC trial, Creasman
et al. appropriately summarized some of the
confounding factors that “muddy” the investi-
gators conclusions [31].
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TaBLE 4.1. The lymphadenectomy controversy [62].

Panici trial ASTEC trial

#Patients 514 1408

Eligibility Clinical Stage I, >50 % Disease clinically confined
myometrial invasion to corpus

(excluded Stage IB

grade 1), age <75, good
performance status, no
prior RT or chemotherapy

Randomization  Standard treatment® Hysterectomy, BSO, pelvic
with systematic pelvic node dissection, palpation
lymphadenectomy versus of para aortic nodes,
Standard treatment and resection of suspicious
no lymphadenectomy nodes at surgeons
(control) discretion versus

Hysterectomy, BSO,
palpation of nodes with
removal of suspicious
nodes at surgeons
discretion (control)

Aortic node No No

dissection

required

Median 49 months 37 months

follow-up

Standardized None Yes-randomized specific
adjuvant cohort of intermediate
therapy and high risk, early stage

disease defined as Stage
IA or B grade 3, pap
serous or clear cell and

IC or IIA, also included
those with positive pelvic
nodes. Cohort randomized
to external beam RT
versus no external beam®

Reprinted from Gynecologic Oncology, Vol. 117/No. 1, Leigh G. Seamon,
Jeffrey M. Fowler, David E. Cohn, Lymphadenectomy for endometrial can-
cer: the controversy, pp 68, Copyright 2010, with permission from Elsevier
Of note: in control arm bulky nodes >1 cm could be excised

aStandard Treatment: hysterectomy, BSO, washings

"ASTEC Trial: Actually “two trials” intertwined in one cohort attempting to
answer two critical questions: benefits of lymphadenectomy and radiation
therapy. As such, there were essentially two randomizations designed to
answer a surgical and radiation question. The second randomization occurred
after surgery
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¢ These include inequitable distribution of high
risk factors in the lymphadenectomy arm
including 3 % more grade 3 lesions, higher rate
of lymphovascular space invasion and more
deeply invasive disease.

¢ In this trial 5 % of those randomized to the no
lymphadenectomy group had nodes removed
of which 30 % were positive.

¢ Also 8 % of those randomized to lymphade-
nectomy had no nodes removed and at least
30 % had less than 9 nodes excised which per
GOG standards is considered inadequate.

¢ More concerning was the second randomiza-
tion to external beam RT or no RT for those
with intermediate or high-risk disease includ-
ing those with positive nodes. Per the random-
ization, the cohort of patients that might benefit
from lymphadenectomy and adjuvant RT, i.e.,
those with positive nodes, could be excluded
from adjuvant RT at time of second random-
ization. From a clinical perspective this raises
many ethical questions. Although randomized,
multi-institutional trials, the flaws in both of
these trials make it challenging to modify what
has been standard therapy for endometrial
cancer.

— Although it may be impossible to design the “perfect”
trial to assess the efficacy or therapeutic benefit of
lymphadenectomy, it is important to recognize the con-
tinued prognostic significance of lymphadenectomy in
planning adjuvant therapy.

— The GOG is currently developing a randomized trial to
address the questions that still exist with respect to indi-
cations and potential benefits from lymphadenectomy.
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Risk Assessment

¢ Following surgery, stage and other significant pathologic
risk factors are utilized to determine risk for persistent
disease or recurrence. This risk assessment is often utilized
to define adjuvant therapy.

¢ Low Risk: This is typically defined as endometrioid can-
cers confined to the endometrium, a subset of Stage IA,
and grade 1 or 2.

— Typically these patients are managed with close surveil-
lance alone following surgery.

¢ Intermediate Risk: This is typically defined as disease con-
fined to the uterus, including the cervix (Stage II) with
myometrial invasion (Stage IA or IB).

— Other prognostic factors such as outer myometrial inva-
sion, grade 2 or 3 and the presence of lymphovascular
invasion can further subdivide this group into low or
high intermediate risk.

¢ The Gynecologic Oncology Group defines high intermedi-
ate risk based on a combination of age and pathologic
factors including deep myometrial invasion, grade 2 or 3
and the presence of lymphovascular invasion [32].

¢ High intermediate risk is thus defined by the following:

— Any age with three risk factors.
— Age 50-69 with two risk factors.
— 70 or older with one risk factor.

e In contrast, the PORTEC (Post-operative Radiation
Therapy in Endometrial Cancer) investigators define high
intermediate risk as:

— Age >60 with two risk factors including outer half myo-
metrial invasion and
— Grade 3 histology [33].

e Management for intermediate risk category, specifically
high intermediate risk remains controversial and will be
discussed.
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® High Risk: This group consists of advanced stage disease,
Stage III and uterine serous and clear cell carcinomas of
any stage.

— This category is associated with a high rate of recurrence
and death from endometrial cancer. As such, adjuvant
chemotherapy is often utilized post-operatively.

— Therole of RT is unclear but is currently being explored
in a randomized trial thru the GOG (GOG 258).

o In GOG 258 eligible patients include surgical Stage
III and IVA endometrial cancer as well as early
Stage (I and II) serous and clear cell carcinoma.

® Patients are randomized to cisplatin on days 1 and
29 and volume directed radiation therapy fol-
lowed then by 4 cycles of carboplatin and pacli-
taxel versus 6 cycles of carboplatin and paclitaxel.

Adjuvant Therapy

Intermediate “Low and High” Risk

¢ Two randomized clinical trials would support observation
rather than adjuvant radiation therapy for this group.

e The Gynecologic Oncology Group study (GOG 99) was a
phase III trial that randomly assigned 448 women with
“intermediate-risk” endometrial cancer (defined as Stage
IB, IC and occult II, excluding papillary serous and clear
cell histologies) following comprehensive surgical staging
to whole pelvic radiation versus observation [32].

— The cumulative incidence of recurrence was higher in
the no additional treatment group than the RT (radia-
tion therapy) cohort 12 and 2 %, respectively.

— The most common site of recurrence in the no RT
group was the vagina.

— There was; however, no statistically significant differ-
ence in overall survival between the two groups.
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The estimated 4-year survival for no additional therapy
versus RT was 86 and 92 %, respectively.

Importantly, the investigators identified a subset of
patients with “high intermediate risk” that represented
1/3 of the entire cohort but two-thirds of all recurrences.
In this population there was a significant benefit from
radiation with respect to local recurrence.

This trial suggested redefining the intermediate risk
group, specifically into a low and high risk and reserving
radiation therapy for the high intermediate risk patients.

e In comparison, PORTEC I assessed a relatively similar
population of patients; however comprehensive surgical
staging was not completed [33].

Similarly these investigators demonstrated a reduction
in pelvic recurrences but no difference in overall
survival.

Actuarial 5-year loco-regional recurrence rates were
4 % in the radiotherapy group and 14 % for those ran-
domized to observation alone.

The overall survival rates were 81 and 85 %, respec-
tively. As in GOG 99, the PORTEC investigators also
identified a cohort of patients, based on age and grade
3 histology that accounted for the majority of
recurrences.

This cohort, like the high intermediate risk subgroup in
GOG 99, may actually benefit from adjuvant RT.
Table 4.2 summarizes both of these critical trials [34].

e Many have hypothesized that the reason both GOG 99
and PORTEC I failed to demonstrate an improved sur-
vival with radiation was due to the preponderance of low
risk patients that comprised these cohorts.

e Although both trials failed to demonstrate a survival
advantage for external beam radiation, each clearly identi-
fied a population of patients defined as “high intermediate
risk” that had the most significant reduction in locore-
gional recurrence after external beam RT.



149

Uterine Corpus Cancers

4.

191u0)) douered))) 1YSAdo) BIA J00QqIX9)/500q B UL 9SNAI JewIo) oY) Ul SSHYJ DINIA VIV Jo uorssturrad

mim paonpoiday AHOTOINO DIDOTODENAD 0 ALHIDOS Aq £30[0du0 JI0[0RUAD) “¢/-0L:T6'FO0T [09UQ [099UAD) (ewou
-1018D [BLI}oWOpPU? 10J Aderayjorper o1a[od Surpredal ASIQAOIIUOD AY) SUIPUD :66-DOD D $19qZINa1) :woij uorssturad yim pagIpoN

11 93e1S 3200
onoe-ered pue o1a1od)

AwojoouspeydwA]

96'0=d %76 (100>d) s1eak 19 o1a7od sns1oa aarsuaya1duwod DI pue g1
SNSIOA 98 T8 9% TSNSIOA % C1 Adero) oN pue OSd-HV.L (413 a3e1g 66 DO

-1 9peid

‘01 28e1§

1€0=d % 18 (100°0>d) s1eok 13y d1a]od snsioa €~ dpeIs
SNSI9A 68 S I8 % p SNSIdoA % p1 Aderoy) oN OSd-HVL 1472 ‘g198e1S 1 DFIMOd
[BAIAING  9OUQLINDAI [RUOIZIIO00] uonezZiopuey A1931g  syuoned # Amqisyg Teuy,

‘[€] 190ueD [RLIIOWOPUD YSLI QJBIPOWLIAIU] “7'H HT14V],



150 K.K. Ward and M.T. McHale

¢ In summary, since the recurrence rates for low intermedi-
ate risk endometrial cancer is so low, and prognosis excel-
lent, observation alone may be the most appropriate
adjuvant “therapy.”

e In comparison, for those with high-intermediate risk,
recurrence rates range from 5 to 30 % with or without
RT. As such, consideration for adjuvant radiation therapy
is warranted.

e Lastly the ASTEC and EN.5 pooled trial demonstrated
similar findings in a relatively analogous population of
patients [35].

— This pooled trial raised another important question
regarding the role of pelvic radiation in this population
but more importantly the type of radiation, specifically
vaginal brachytherapy.

— These initially independent trials sought to assess the
benefit of postoperative adjuvant radiation in early
staged endometrial cancer with intermediate and high
risk of recurrence.

— Eligible patients include Stage IA and IB grade 3, all IC
and all stages of papillary serous and clear cell carcino-
mas. A lymphadenectomy was not required. Eligible
women were randomly assigned to observation or to
radiation therapy.

— Interestingly brachytherapy could be utilized in either
arm. In fact 51 % of those randomized to observation
alone, received brachytherapy.

— Opverall there was no difference in 5-year survival
between the two groups. The rate of locoregional recur-
rence was 6.1 % in observation arm compared to 3.2 %
in RT group.

— This finding may certainly be due to the extensive use
of vaginal brachytherapy in the observation arm.

— This trial again demonstrated a lack of data to support
the use of adjuvant external beam radiation therapy in
these intermediate risk patients and high-risk patients
with endometrial cancer. As with GOG 99 and PORTEC
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1 this trial clearly demonstrated that radiation therapy
has no overall effect on distant disease or overall sur-
vival. Interestingly, one might conclude from this trial
that possibly brachytherapy alone could be used to
reduce the risk of local recurrence and in fact may be
the preferred strategy.

e Lastly the role of adjuvant therapy for high intermediate
risk patients recently assessed by a large randomized trial,
GOG 249, which recently closed enrollment.

— GOG 249 is a randomized trial of pelvic radiation ver-
sus vaginal cuff brachytherapy followed by paclitaxel/
carboplatin in high risk, early stage endometrial cancer.
Eligible patients include Stage I with high intermediate
risk factors and Stage II as well as Stage I-II serous or
clear cell carcinoma with negative cytology. As a review,
high intermediate risk categories included patients with:

Age >70 years with one risk factor.

Age >50 with 2 risk factors.

Age >18 years with 3 risk factors.

Risk factors were defined as: Grade 2 or 3 tumors,
(+) lymphovascular space invasion, and outer 12
myometrial invasion. Patients with these risk criteria
could be enrolled with either positive or negative
cytology.

O O O O

— Preliminary results presented at the 2014 SGO Annual
Meeting indicated no difference in recurrence free sur-
vival at 24 months between the pelvic radiation arm and
brachytherapy + chemotherapy arm.

— OS data was not yet mature.

Vaginal Brachytherapy

e The use of vaginal brachytherapy was addressed indirectly
in the ASTEC/EN.S trial and multiple retrospective studies.
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¢ In light of these data, the PORTEC investigators initiated
a trial in high intermediate risk patients to assess whether
vaginal brachytherapy was as effective as external
beam [30].

— The primary endpoint for this trial was vaginal
recurrence.

— This non-inferiority randomized trial was undertaken at
19 Dutch centers and enrolled 427 patients with high
intermediate risk (age >60 and Stage IC grade 1 or 2,
Stage IB, grade 3, Stage IIA, any age.

— Patients were randomized to vaginal brachytherapy
(VBT) and external beam RT (EBRT).

— At median follow-up of 45 months, there were 3 recur-
rences in VBT group compared to 4 in the EBRT.

— The estimated 5 year vaginal recurrence rates were
1.8 % for VBT and 1.6 % for external beam. Other
important outcome measures when comparing VBT to
external beam included:

o Similar rate of distant metastasis, 8.3 % versus 5.7 %.

o No difference in overall survival 84.8 % versus 79.6 %.

o No difference in disease-free survival 82.7 versus
78.1 %.

o Rates of GI toxicity lower in VBT compared to
external beam 12.6 % versus 53 %.

e Consequently, the PORTEC 2 investigators concluded
that vaginal brachytherapy should be recommended for
adjuvant therapy in those high-intermediate risk patients
since it demonstrated good vaginal control with signifi-
cantly less GI toxicities than external beam RT.

High Risk Disease

e Women with high-risk endometrial cancer typically have a
poor prognosis with surgery alone. As such, adjuvant
therapy is typically recommended.
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As mentioned previously, this group typically consists
of advanced stage disease, Stage III, and any stage of
papillary serous and clear cell carcinoma.

Currently there is not a “standard” approach for high-risk
disease. Often adjuvant therapy is dictated by surgical and
pathologic factors, i.e., uterine or extrauterine disease.
Since multiple questions remain, typically enrollment on a
clinical trial may be the most appropriate option for
patients in this risk category especially those patients with
early stage serous or clear cell carcinoma.

Chemotherapy

For advanced stage endometrioid cancer, chemotherapy
rather than radiation is now typically recommended.

One of the sentinel trials to support the use of adjuvant
chemotherapy as compared to radiation therapy was
GOG 122.

— In this trial patients with Stage III or IV and <2 cm
residual disease were randomized to whole abdominal
RT versus chemotherapy (doxorubicin plus cisplatin) q
3 weeks for a total of 7 cycles.

— Opverall there was an improvement in PFS and OS in
the chemotherapy arm.

— Five-year survival was 53 and 42 %, respectively.

— The chemotherapy arm did have a higher pelvic recur-
rence rate (18 vs. 13 %) and a higher proportion of GI,
neurotoxicity and grade 3—4 hematologic toxicity of any
type (88 % vs. 14 %) [37].

In a relatively similar Japanese trial, 385 patients with
Stage I-III endometrial cancer were randomized to pelvic
RT versus 3 cycles of cyclophosphamide, doxorubicin and
cisplatin (CAP).

— In this trial there was no difference in overall survival
or progression free survival. Grade 3—4 toxicity was
reported in 4.7 % those receiving chemotherapy versus
1.6 % in the radiation cohort [38].
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¢ The choice of chemotherapy has evolved over the past few
decades. Many of the initial phase II and III trials in
advanced and recurrent populations demonstrated that
taxanes, anthracyclines and platinum compounds are the
most active chemotherapeutic agents with response rates
ranging from 20 to 35 %.

e Table 4.3 summarizes the Gynecologic Oncology Group’s
efforts to study chemotherapy in the advanced and recur-
rent setting.

e The GOG has clearly studied in a progressive and rational
fashion the role of chemotherapy for advanced and recur-
rent disease.

— Although the triplet of paclitaxel, cisplatin and doxoru-
bicin (TAP) demonstrated an improved PFS and over-
all survival, widespread acceptance was tempered by
the significant peripheral neuropathy and treatment
related deaths observed in this trial.

— Recently, preliminary results from GOG 209 have been
presented at the Annual Meeting of the Society of
Gynecologic Oncology.

o At time of presentation it would appear that the car-
boplatin and paclitaxel arm was not inferior to TAP.

o As reported, there was a similar overall response
rate (51 %), similar PFS (13 months for each arm)
and overall survival.

o The limited toxicity, familiarity, and preliminary find-
ings from GOG 209 has led to an increasing use of
this doublet for advanced or recurrent disease.

e With respect to second line therapy, there remains a rela-
tive paucity of options. The GOG has conducted multiple
phase II trials of single agent therapy with a limited num-
ber of objective responses.

— Some of the agents studied include ifosfamide, topote-
can, oxaliplatin, docetaxel, ixabepilone, bevacizumab,
and pegylated liposomal doxorubicin [39].
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Combined Therapy: Chemotherapy
and Radiation

¢ The role for combined therapy, radiation and chemother-
apy, has yet to be clearly defined.

It has been hypothesized that an improved overall survival
would be the theoretic benefit of combined therapy by
improving both local and distal control. As such, this is cur-
rently being explored in three large randomized collabora-
tive group trials:

GOG 249, PORTEC 3, and GOG 258. Although the
populations being studied in these three trials are
similar, there are some essential inclusion criteria
differences meant to address different clinical
questions.

GOG 249 has previously been discussed (with pre-
liminary findings showing no difference in recur-
rence free survival between arms); however, the
population of interest in this trial included
women with Stage I disease with high intermediate
risk characteristics and early stage papillary serous
and clear cell carcinomas with negative cytology.

In comparison, PORTEC 3 is an international col-
laborative trial, that randomizes high-risk patients
(Stage IB, grade 3, +LVSI, IC, Stage IIA grade 3,
IIB, IIIA, ITIC, and all stages of serous or clear cell)
to either pelvic RT versus concurrent cisplatin
and pelvic RT followed by 4 cycles carboplatin/
paclitaxel.

Lastly GOG 258 is a randomized trial comparing
cisplatin plus volume directed RT followed by carbo-
platin plus paclitaxel for 4 cycles versus 6 cycles
carboplatin and paclitaxel in patients with Stage III
or IVA endometrial carcinoma or Stage I and II
clear cell or papillary serous carcinoma with positive
cytology.
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Recurrent or Metastatic Disease

Chemotherapy

Chemotherapeutic options have been detailed above.

Endocrine Therapy

For patients in whom radiation or cytotoxic therapy is not
a reasonable option, endocrine therapy is an acceptable
alternative for recurrent disease.

Although the published data is not entirely consistent, a
favorable response to endocrine therapy is expected in
patients that express estrogen and progesterone receptors
[40, 41].

— Additionally hormonal therapy is most effective in
well-differentiated tumors.

— It is recommended that specimen ER and PR receptor
staining be performed prior to initiation of therapy.

Progesterone was one of the original hormone therapies to
demonstrate activity in the setting of advanced/recurrent
disease. Multiple trials have demonstrated response rates
of 15 to 20 %.

Tamoxifen is currently the only selective estrogen receptor
modulator to demonstrate activity [42].

The combination of the two in a sequential fashion was
assessed by the GOG. Megestrol acetate (160 mg orally for
3 weeks) alternating with tamoxifen for 3 weeks demon-
strated an overall response rate of 27 % [43].

Special Population: Papillary Serous
Carcinoma (UPSC)

UPSC represents a histologically aggressive subtype of
endometrial carcinoma that typically presents with extra-
uterine disease.
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e Although this histology accounts for 10 % of all endome-
trial cancers, it accounts for the majority of recurrences.

e The rarity of this histology significantly limits prospective
studies. As such, many of the current recommendations
are based on small, single institution retrospective studies.
Given the paucity of data, enrollment in a clinical trial
should be strongly recommended.

Surgery

e In general, either comprehensive surgical staging or
optimal cytoreduction is an essential component of the
management for UPSC.

— At many institutions surgical staging for serous uterine
cancers mirrors that for serous ovarian cancer.

¢ The significance for comprehensive staging including pel-
vic and para aortic lymphadenectomy has been studied in
multiple small series.

e It is has been clearly demonstrated that the prognostic
factors utilized for endometrioid adenocarcinomas are
not predictive for UPSC [44].

— As such, comprehensive staging for early stage UPSC is
recommended in all patients.

e With respect to advanced stage disease multiple studies
have demonstrated an improved survival following opti-
mal cytoreductive surgery.

— In one of the largest series, 79 patients with Stage I11-
IV disease were taken to the operating room for pri-
mary surgical management. Optimal cytoreduction
(largest residual tumor <1 cm) was associated with a
median survival of 39 months compared to 12 months in
those suboptimally debulked [45].

— In summary, it would appear that optimal resection of
metastatic disease confers a survival benefit; as such, it
should be the goal at time of primary surgery.
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Adjuvant Therapy

e Due to the propensity for this disease to recur distantly,
chemotherapy has been considered as an essential compo-
nent of adjuvant therapy.

e [tis important to recognize that the role of chemotherapy
in Stage I/II disease is not founded on randomized trials.

One of the largest studies of adjuvant therapy for 142
patients with Stage I uterine serous cancer, demon-
strated an improved recurrence free and overall sur-
vival with the addition of adjuvant platinum/taxane
chemotherapy with or without radiation therapy.

This study demonstrated a significant reduction in
recurrence rate in those receiving adjuvant chemother-
apy as compared to those without, 11.2 % compared to
26.9 % [46].

It would appear from multiple small series that any
myometrial invasion is associated with higher risk of
recurrence.

Controversy also persists regarding the benefit of adju-
vant therapy for disease confined to a polyp. Although
the risk of recurrence is low in this population, it is not
negligible [47].

e With respect to Stage II disease, one of the largest series
reported on the outcomes of 55 patients of which 10 were
treated with observation, 26 radiation and 19 with chemo-
therapy (with or without RT) [48].

The risk for recurrence was lowest, 11 %, in those
treated with chemotherapy compared to 50 % for those
managed with observation or radiation therapy alone.
The 5 year progression free survival for those treated
with chemotherapy compared to those without was 86
and 41 %, respectively (p=0.015).
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e For advanced stage disease, following optimal cytoreduc-
tion, chemotherapy is the recommended adjuvant therapy
due to high risk of distant recurrence.

As has been discussed previously, the recommended
cytotoxic therapy has evolved via progressive random-
ized trials many of which were completed by the GOG.
Currently, the combination of paclitaxel and carbopla-
tin is an appropriate choice of cytotoxic therapy for
advanced stage UPSC. The role of radiation therapy is
limited and not typically recommended.

Management of Carcinosarcoma

Surgery

As with endometrial carcinoma, surgery is the primary
management for carcinosarcoma.
Typically surgical staging is recommended which includes:

Hysterectomy, bilateral salpingo-oophorectomy, pelvic
and para aortic lymphadenectomy, and peritoneal
washings.

Omentectomy and peritoneal biopsies are often recom-
mended but the value of which is not entirely clear.
Lymphadenectomy is recommended to define stage as
well as to possibly improve survival.

In a large query of the SEER database, 1,855 patients with
Stage I-III carcinosarcoma were identified [49].

For those undergoing a lymphadenectomy compared to
those without, the disease free survival and median sur-
vival (54 and 25 months, respectively) were significantly
improved regardless of adjuvant radiotherapy.

For advanced stage disease confined to the abdomen, cyto-
reduction is also recommended; although the data to sup-
port this recommendation is limited.

One of the larger retrospective studies reviewed the
outcomes of 44 patients with Stage III and IV disease.
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In this cohort, those that had a complete cytoreduction
had a survival advantage compared those with gross
residual disease, 52.3 months versus 8.6 months [50].

Adjuvant Therapy

e For early stage disease, Stage 1 and 11, there is a relative
paucity of quality data to recommend adjuvant therapy.

¢ In the limited number of trials that do exist, there is a con-
sistent improvement in progression free survival but not
overall survival.

— A multi-institutional retrospective assessment of 111
women with Stages I and II carcinosarcoma assessed out-
comes after surgery followed then by observation, radia-
tion, chemotherapy or chemotherapy plus radiation [51].

— Chemotherapy was associated with improved progres-
sion free survival compared to observation or radiation
therapy.

— There was no difference in overall survival between any
of the groups. A very early GOG trial demonstrated a
lower recurrence rate in patients that received post
-operative chemotherapy, Adriamycin, than observa-
tion but no improvement in progression free or overall
survival [52].

¢ Lastly, the EORTC assessed the role of adjuvant radiation
therapy in a trial of 200 patients with Stage I and II uterine
sarcoma [53].

— This cohort consisted of 91 patients with carcinosar-
coma. Patients were randomized to post-operative RT
versus observation. Although there was a reduction
in local recurrences in the RT cohort compared to
observation, 4 % versus 24 %, there was no difference
en progression free or overall survival.

¢ In summary, the role for radiation therapy or chemother-
apy is questionable for early stage disease.
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¢ Given the paucity of data, consideration should be given
to enrollment on a clinical trial.

GOG 261 is currently enrolling patients. This is a ran-
domized trial comparing ifosfamide plus paclitaxel to
paclitaxel and carboplatin in newly diagnosed Stage I-
IV and recurrent carcinosarcoma. The indications for
these chemotherapeutic agents will be discussed below.

e For advanced stage disease, Stage 111 and IV, chemother-
apy is recommended as adjuvant therapy. The rational for
chemotherapy is best supported by GOG 150.

In this trial patients with Stage I-IV carcinosarcoma were
randomized to whole abdominal radiation versus 3 cycles
of chemotherapy (ifosfamide, mesna, and cisplatin).

The overall crude probability of recurring within 5
years was comparable between the groups 58 % in
radiation therapy group versus 52 % for the chemo-
therapy cohort.

The risk of recurrence was 21 % lower for the chemo-
therapy group compared to radiation therapy and the
risk of death was also lower for chemotherapy group.
Both of these were not statistically significant; however,
the observed differences provided the impetus to rec-
ommend the use of chemotherapy.

e The GOG has studied multiple chemotherapeutic agents
for advanced and recurrent disease.

From these trials, ifosfamide, cisplatin, adriamycin and
paclitaxel have had the most significant evidence of
activity.

Thigpen et al. reported in an early phase II trial of cis-
platin, a 19 % overall response rate and a median sur-
vival of 7 months [54]. In another phase II GOG trial,
the overall response rate for ifosfamide was 32 % [55].

¢ Since these initial trials multiple combinations have been
assessed. Table 4.4 summarizes some of the sentinel
assessments.

e These trials have provided the background for the cur-
rently open GOG trial, 261.
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TaBLE 4.4. Summary of highlighted GOG trials for carcinosarcoma [66-69].

Response
Trial Regimens rates PFS Survival
GOG IFX versus 36 % versus 4 months versus  No
108 [66] IFX +cis 54 %? 6 months difference
GOG IFX versus 29 % versus 3.6 months 8.4 months
161 [67] IFX +taxol 45 % versus 5.8 versus 13.5
months? months?

GOG Phase I1 54 % 7.6 months 14.2 months
232B [68]  Carbo/taxol
Japan [69]  Phase II 67 % 9.1 months Pending

Carbo/taxol

IFX ifostamide, Taxol: paclitaxel, Cis cisplatin, Carbo carboplatin, RR

response rates
*Statistically significant

Eligible patients include newly diagnosed Stage I-IV as
well as persistent or recurrent carcinosarcoma. Patients are
randomized to carboplatin+ paclitaxel versus ifosfamide +

paclitaxel.

Leiomyosarcoma

Surgery

e Typically this uterine sarcoma is identified incidentally fol-
lowing a hysterectomy or myomectomy for presumed

uterine leiomyomas.

e The standard surgical management for leiomyosarcoma is
hysterectomy often coupled with a bilateral salpingo-
oophorectomy (BSO) in post-menopausal women.

— The role of a BSO has been questioned due to a
growing body of literature failing to demonstrate a

survival benefit.

— A review of 1396 women in the SEER database,
demonstrated the lack of effect of oophorectomy on

disease free survival [56].

— For those with disease outside of the uterus, the role
of cytoreduction is controversial and not clearly

understood.
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As with cytoreduction, the role of a lymphadenectomy is
also controversial. At the time of initial surgery bulky
nodes should be removed.

Standard staging when disease is confined to the uterus
is questionable since the risk of nodal metastasis is low.
The GOG studied 59 patients with Stage I and II dis-
ease. The rate of lymph node metastasis in this popula-
tion, all of which had lymph node sampling, was less
than 5 % [57].

This was supported by a SEER review, in which nodal
metastasis were identified in 23 /348 (6.6 %) women
that had a lymph node dissection [56].

Certainly in patients with an incidental finding of leio-
myosarcoma on final histology, a return to the operat-
ing room for “staging” is not indicated.

Imaging to identify extrauterine disease is recom-
mended however as this can provide prognostic infor-
mation and guide recommendations for adjuvant
therapy.

Adjuvant Therapy

¢ The role of chemotherapy, radiation therapy or a combina-
tion of the two is controversial and evolving.

Adjuvant therapy for early stage disease is especially con-
troversial since it is uncertain if any adjuvant therapy
improves survival compared to observation alone. As such,
enrollment on a clinical trial should be recommended.

e From a historical perspective, both chemotherapy and
radiotherapy have been explored for Stage I and II
disease.

In a randomized EORTC trial of adjuvant radiation
versus observation for Stage I and II uterine sarcomas,
the recurrence rates were comparable in both arms,
50 % [53].
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e With respect to chemotherapy, a randomized trial of doxo-
rubicin versus observation was completed by the GOG in
patients with Stage I and II uterine sarcoma.

— For the entire cohort there was no difference in pro-
gression free or overall survival.

— For the subgroup with leiomyosarcoma, the recurrence
rate was 61 % for those in the observation arm versus
44 % in the chemotherapy cohort.

e More recently the combination of docetaxel and gem-
citabine has been explored with favorable results in com-
pletely resected Stages I-1V.

— Fixed dose gemcitabine (900 mg/m? on days 1 and 8)
plus docetaxel (75 mg/m? on day 8) demonstrated a
progression free survival of 59 % at 2 years. This led to
a randomized phase III trial [58].

e Lastly, a phase II multi-institutional trial, the SARC 005
trial, enrolled 47 patients with uterine limited leiomyosar-
coma [70].

— Patient received four cycles of fixed dose gemcitabine
plus docetaxel followed by doxorubicin.

— Approximately 78 % of patients were progression free
at 2 years and 57 % remained progression free at 3
years.

— This provided further support for a randomized trial
assessing the role of this combination versus
observation.

— As such, the GOG in collaboration with the EORTC is
conducting a randomized trial comparing gemcitabine
plus docetaxel followed by doxorubicin to observation
in patients with uterine limited disease (GOG 277).

Advanced or Recurrent Leiomyosarcoma

e For decades doxorubicin- based therapy has been the stan-
dard therapy for advanced, metastatic disease.
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e Other agents that have demonstrated efficacy include ifos-
famide, gemcitabine and more recently fixed dose gem-
citabine plus docetaxel.

e Two GOG trials have clearly demonstrated promising
response rates with the combination of fixed dose gem-
citabine and docetaxel.

— The initial phase II trial of 25 patients with Stage I-IV
disease was discussed previously.

— The second phase II trial (GOG 87 L) of 42 patients
with advanced stage disease assessed the same combi-
nation. This trial demonstrated an overall response rate
of 35.8 % and stable disease in 26.2 % [59].

o The median duration of an objective response was 6
months.

o These response rates compare favorably to previ-
ously evaluated single agents such as doxorubicin,
gemcitabine, and ifosfamide.

e With respect to recurrent disease, leiomyosarcoma com-
monly recurs in the lungs, liver, abdomen, pelvis and retro-
peritoneal lymph nodes.

e Local recurrences associated with prolonged progression
free survival can be managed with surgical intervention.

e For patients with a local recurrence who are not ideal sur-
gical candidates, radiation therapy can be considered.

e For those women with recurrent metastatic disease, che-
motherapy is the recommended approach. The combina-
tion of fixed dose gemcitabine and docetaxel is supported
by multiple clinical trials that have demonstrated efficacy
as both first and second line therapy.

— A phase II GOG trial (GOG 137G) assessed the activ-
ity of this combination in patients with recurrent leio-
myosarcoma [60].

— Many of these patients, 90 %, had previously been
exposed to doxorubicin. The overall response rate in
this cohort was 27 and 52 % were progression free at 6
months.
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As mentioned previously, gemcitabine, doxorubicin and
ifosfamide can also be considered for recurrent disease
with estimated response rates of 15-20 %.

Recently a novel oral multi-kinase inhibitor, pazopanib,
has been studied in an EORTC phase III trial in patients
that failed anthracycline based therapy.

Compared to placebo, there was a modest improvement in
progression free survival of 4.6 months compared to 1.6
months [61].

In summary, in the setting of recurrent disease, the chemo-
therapeutic agent of choice is often dictated by perfor-
mance status, medical history and patient choice. Palliative
intent, unfortunately, is the goal of chemotherapy in the
setting of recurrent metastatic disease.
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Chapter 5

Gestational Trophoblastic
Disease

Elizabeth L. Dickson and Sally A. Mullany

Epidemiology

Incidence

e Difficult to determine true incidence due to uncommon
diagnosis of GTD and inaccuracy of documentation of
pregnancy loss [2].

e North America, Australia, New Zealand, and Europe inci-
dence ranges from 0.57 to 1.1 per 1,000 pregnancies;
Southeast Asia and Japan 2.0 per 1,000 [2].

¢ In Europe and North America, incidence of CCA esti-
mated at 1 in 40 hydatidiform moles and 1 in 160,000 term
pregnancies [3].

¢ In Southeast Asia and Japan, incidence of CCA is higher,
ranging from 3.3 to 9.2 per 40,000 term pregnancies [3].

¢ Incidence rates of CCA and hydatidiform moles have
declined over past 30 years [3].
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® Most consistent risk factors for GTD:

— Extremes of reproductive age (RR 1-5).
— History of prior molar pregnancy (RR 10-40) [4].

¢ Only consistent environmental association: Inverse relation-
ship between  carotene and dietary animal fat intake [5].

¢ CCA risk factors: Prior complete hydatidiform mole, eth-
nicity, advanced maternal age.

— Invasive mole or CCA: follows complete molar preg-
nancy in 15-20 % of cases [6].

— CCA has never been confirmed after partial mole [6].

— CCA is 1,000 times more likely after complete mole
than any other pregnancy event [4].

Pathology

e All GTD originate from placental trophoblast.

— Normal trophoblast includes: cytotrophoblast, syncytio-
trophoblast, intermediate trophoblast [7].

o Cytotrophoblast: supplies syncytium with cells and
becomes chorionic villi.

® Basalis layer of endometrium and villous chorion
adjacent to endometrium form functional pla-
centa [4].

o Syncytiotrophoblast: Invades endometrial stroma
and produces hCG.

o Intermediate trophoblast: Located in villi, implanta-
tion site, and chorionic sac [7].

— Hydatidiform moles and CCA from villous trophoblast
(Fig. 5.1a).
— PSTT from intermediate trophoblast.

¢ Hydatidiform moles: Varying degrees of trophoblastic
proliferation.

— Complete moles: Absence of fetus or embryo.

o Trophoblast is hyperplastic.
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Fic. 5.1. (a) Complete hydatidiform mole. All chorionic villi are
enlarged and have abnormal shapes. There is marked hyperplasia of
the trophoblast. Circumferential proliferation of the trophoblast
around the villi is also noted, best seen in the upper left corner.
Hematoxylin and eosin, original magnification 20x. (b) Partial
hydatidiform mole. A few markedly enlarged chorionic villi con-
taining central fluid-filled spaces (cisterns) are interspersed with
smaller villi, creating a dimorphic population of villi. There is hyper-
plasia of the trophoblast, best seen in the upper right corner.
Hematoxylin and eosin, original magnification 20x.

— Partial moles: Identifiable fetal tissue (Fig. 5.1b).
o Villi with focal edema [7].

— 10-17 % of hydatidiform moles become invasive mole:
Myometrial invasion of hydatidiform mole via direct
extension through tissue or venous channels [7].

— 15 % of invasive moles metastasize: Lung and vagina
most common.

o Clinically diagnosed with persistently elevated hCG
levels.

= CCA: Abnormal trophoblastic hyperplasia and
anaplasia, absence of chorionic villi, hemorrhage,
and necrosis [4] (Fig. 5.2).
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Fic. 5.2. Choriocarcinoma. The tumor is highly hemorrhagic.
Necrosis is seen in the lower left corner. The tumor is composed of
neoplastic cytotrophoblast (clear cells) and syncytiotrophoblast
(purple-staining cells with multiple nuclei). Hematoxylin and eosin,
original magnification 100x.

e PSTT: From placental implantation site with mononuclear
intermediate trophoblasts without chorionic villi.

— More lymphatic metastasis.

o Diffuse cytokeratin and human placental lactogen
(HPL) staining [9] (Fig. 5.3).

e Matrix metalloproteinases (MMPs): Involved in metabo-
lism of extracellular matrix, needed for invasion of mater-
nal tissues [10].

— CCA: high levels of MMP 1, 2,21, and 28 [11].
o Low expression of inhibitors of MMPs.

— PSTT low expression of MMPs.
— Non-responsive CCA: treated with MMP inhibitors [12].
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Fic. 5.3. Placental site trophoblastic tumor. The tumor is com-
posed of masses of atypical intermediate trophoblast (pale-staining
cells) infiltrating between the bundles of myometrium (staining
bright pink). Hematoxylin and eosin, original magnification 100x.

Genetics

e Partial moles typically are triploid in nature (69 XXX or
69 XXY) (Table 5.1) [8].

— Normal ovum with two spermatozoa [13].

¢ Complete moles are diploid with all chromosomes from
paternal origin (46 XX or XY).

— Paternally imprinted, maternally expressed genes are
not expressed in complete moles [14].

— p57X% is a maternally expressed gene that is absent in
complete moles [15].
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TaBLE 5.1.  Characteristics of complete and partial moles [8].

Feature Partial mole Complete mole
Karyotype Triploid (90 %) Diploid; 46XX (90 %)
69XXX or 69XXY or 46XY (10 %)
Usually fertilization Usually ovum without
of normal ovum by maternal chromosomes
2 sperm or inactive chromosomes
and fertilized by 1 sperm
that duplicates

Pathology - -
Fetus Often present Absent
Amnion, fetal red Usually present Absent
blood cells
Villous edema Variable, focal Diffuse
Trophoblastic Focal, slight to Diffuse, slight to severe
proliferation moderate

Clinical presentation - -
Diagnosis Missed abortion Molar gestation
Uterine size Small for gestational 50 % larger for

age gestational age

Theca lutein cysts Rare 15-25 %
Medical Rare Less than 25 %
complications
Postmolar malignant <5 % 6-32 %
sequelae

Modified and printed with permission from Soper JT, Lewis JL, Hammond
CB. Gestational trophoblastic disease. In: Hoskins WJ, Perez CA, Young RC,
editors. Principals and practice of gynecologic oncology. 2nd ed. Philadelphia
(PA): Lippincott-Raven; 1997. pp 1039-7 [8]

e Recurrent molar pregnancies have biparental rather than
androgenic complete moles [16].

— Associated with a strong family history, with imprinting
abnormalities noted that resemble fully paternal chro-
mosomes [17].

— Affected chromosome noted in familial cases: 19q13.3-
13.4 with mutations in NLRP7 [18].

— NLRP?7 is a cytoplasmic protein, with members of the
NLRP family associated with inflammatory processes
and apoptosis [15].
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Diagnosis

Symptoms
¢ Complete hydatidiform moles:

— Present with vaginal bleeding 80-90 % of the time
between weeks 6 and 16 of gestation [19].

— Characterized by uterine size greater than gestational
dates, hyperemesis gravidarum, pregnancy induced hyper-
tension, theca lutein cysts, and hyperthyroidism [19].

e Partial moles:

— Present with incomplete or missed abortion 90 % of the
time, followed by vaginal bleeding (75 %) [20].

Imaging

e Ultrasound has replaced any other diagnostic tool to diag-
nose complete or partial moles [21].

¢ Complete moles are characterized by a heterogenous mass
(snowstorm pattern) without fetus.

— Ultrasound can demonstrate cystic spaces in the pla-
centa and vesicular pattern of multiple echoes [22].

— Only 40-60 % of complete moles are detected as molar
on ultrasound.

— American Congress of Obstetrics and Gynecology
(ACOG) recommends pathologic evaluation of tissue
after spontaneous and therapeutic abortions to confirm
diagnosis [23].

— Presentation of gestational trophoblastic neoplasia is
dependent on the antecedent pregnancy event, extent
of disease, and histopathology [19].

— Postmolar GTN presents with enlarged irregular
uterus, persistent ovarian enlargement, and irregular
bleeding [19].

— GTN can be diagnosed after metastases are found, and
these metastases can bleed.
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HCG Levelsin GTD

hCG is composed of an a- subunit, and p-subunit; the
B-subunit is specific to the placenta.

hCG is hyperglycosylated in the first trimester of normal
pregnancies; in GTD there are other subunits, such as
core, free B-hCG, nicked free B, or c-terminal peptide [24].
Hydatidiform moles have markedly elevated hCG levels
above normal pregnancy.

— Complete moles pre-evacuation have hCG levels
>100,000 [25].

— Less than 10 % of partial moles have pre-evacuation
hCG levels >100,000.

Postmolar GTN is diagnosed with rising or plateauing hCG
levels after evacuation. CCA is diagnosed with elevated
hCG levels after other pregnancy event, likely associated
with metastatic disease. PSTT only associated with slight
elevation of hCG, but elevated human placental lactogen.
Postmolar GTN diagnosed by one of the following [26].

— hCG level plateau of 4 values plus or minus 10 %
recorded over a 3-week period (days 1, 7, 14, and 21).

— hCG level increase of more than 20 % of 3 values
recorded over a 2-week period (days 1, 7, and 10).

— Persistence of detectable hCG for more than 6 months
after molar evacuation.

— Histopathologic diagnosis of CCA.

— Presence of metastatic disease.

— New pregnancy must be excluded prior to diagnosis.

Important to use an assay that can detect intact hCG mol-
ecules, but also H-hCG and H-freep, as well as degradation
products.

— Different assays can have up to 58-fold variation of
hCG results [27].

Diagnosis of GTD confirmed by cervical dilation and suc-
tion curettage; [28]. GOG 242 (results discussed below)
illustrated utility of second D&C as a curative measure.
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Persistently Low Levels of hCG

e Multiple conditions can cause low levels of hCG.

Pregnancy, GTD, false positive or phantom hCG, other
malignancies, pituitary hCG.

High proportion of women with persistent hCG, with-
out findings of pregnancy or GTD, can go on to unnec-
essary chemotherapy or hysterectomy [29].

Guidelines recommended by the USA hCG reference
service for persistent hCG values include ruling out
pregnancy, determining if hCG values are real, and
determining if active GTN, PSTT, or non-trophoblastic
malignancy is present.

o Serum should be sent to special laboratories to check
for H-hCG and free hCG [29].

Phantom or false hCG values can be present in 3-4 %
of healthy women [30].

Caused by cross-reactivity with heterophilic antibodies
in the serum.

o Product of “sandwich” assays that measure mixtures
of hCG.

Not present in urine hCG tests; and thus negative urine
hCG can be used to confirm false positive [31].

Serum can be diluted serially and run through assays to
check for false positives (dilution does not affect false
titers), or sent for additional tests (see above) [32].

No treatment is required for false positive hCG results [32].

Diagnostic Evaluation

e When GTN diagnosed or greatly suspected, patient should
undergo thorough evaluation for assessment of extent of
disease prior to initiation of therapy.

Blood work: Hepatic function, renal function, baseline
serum hCG, blood count (CBC), thyroid function tests,
blood type.
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Pelvic imaging: By ultrasound or CT to assess for resid-
ual disease within uterus, evidence of pelvic spread.
Chest imaging: Can be performed via Chest X-ray or
CT scan. While there is a higher sensitivity for detection
of pulmonary metastasis with Chest CT (as high as
40 % in patients with negative Chest X-ray) compared
to Chest X-ray, mandatory Chest CT is not necessary if
detection of occult pulmonary metastasis does not
change treatment protocol [33].

Patients who are asymptomatic with normal pelvic and
chest imaging do not require any additional radiologic
imaging [23].

In all patients with choriocarcinoma or in those patients
with vaginal or lung metastasis, Brain MRI should be
obtained.

If lesion in vagina suggestive of GTN present, biopsy is
not recommended due to severe bleeding risk [34].

Staging

e FIGO Committee on Gynecologic Oncology in 2000 set
forth a staging and classification system for Gestational
Trophoblastic Neoplasia [35].

e Th

e staging system is used in combination with the World

Health Organization risk-factor scoring system for GTN
[36] (see Tables 5.2 and 5.3).

TaBLES.2. FIGO anatomic staging for gestational trophoblastic neoplasia [36].

FIGO stage

Stage I Disease confined to the uterus

Stage II GTN extending outside of the uterus but limited to genital
structures (adnexa, vagina, broad ligament)

Stage 111 GTN extending to the lungs with or without genital tract
involvement

Stage IV GTN involving all other metastatic sites

Modified with permission from FIGO committee on Gynecologic Oncology
report—Ngan HY, Kohorn EI, Cole LA, et al. Trophoblastic disease. Int J
Gynaecol Obstet. 2012; 11982: S130-6 with permission from Elsevier [36]
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TaBLE5.3. Modified WHO prognostic scoring system as adapted by FIGO [36].

Score

Risk factor 0 1 2 4
Age <40 >40
Antecedent pregnancy Mole  Abortion Term
Pregnancy event to <4 4-6 7-12 >12
treatment interval
(months)
Pretreatment hCG <10° 10°—<10* 10*—<10° >10°
(mIU/mL)
Largest tumor size — 3<5¢cm  >5cm -
(including uterus)
Site of metastases Lung  Spleen, Gastrointestinal  Liver,

kidney brain
Number of metastases  — 1-4 5-8 >8
Previous failed - - Single drug 2 or more
chemotherapy drugs

Modified with permission from FIGO committee on Gynecologic Oncology
report—Ngan HY, Kohorn EI, Cole LA, et al. Trophoblastic disease. Int J
Gynaecol Obstet. 2012; 119S2: S130-6 with permission from Elsevier [36]

¢ The FIGO staging system is anatomically based.

Diagnosis should be presented with Stage (denoted by
roman numerals I-IV), followed by the sum of actual risk
factors (in Arabic numerals) separated by a colon. For
example, II: 4 [35].

Non metastatic and low risk metastatic GTN (Stage I and
Stages II-III with scores <7) can be treated with single
agent chemotherapy (see Sect. 6) [4].

High risk metastatic disease (Stage IV and Stages II-III
with scores >7) should be treated with multi-agent chemo-
therapy (see Sect. 6) [4].

Treatment

e Pretreatment workup includes: CBC including platelet

count, clotting studies, renal and liver function tests, blood
type with antibody screen, hCG level, and chest X-ray
(pre-evacuation) [23].
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¢ Prior to suction evacuation and curettage, include possible
cross match of 2 units.

e Suction evacuation and curettage is standard of care for
those who desire fertility; hysterectomy is appropriate for
those who do not [37].

e The largest cannula that can be introduced through the
cervix should be utilized to facilitate rapid evacuation [23].

e Intraoperative ultrasound can be used to decrease risk of
uterine perforation.

e Oxytocin IV should be used at the start of evacuation to
increase uterine contractility and minimize blood loss [23].

¢ Rh negative patients should be given rhesus immuno-
globulin at the time of the evacuation; Rh is expressed on
the trophoblast [38].

e Medical induction of labor, or hysterotomy is not recom-
mended as they can increase the risk of postmolar GTN
and maternal morbidity [39].

¢ Prophylactic administration of methotrexate or actinomy-
cin-D chemotherapy should be used only in those with
greater than normal risk of postmolar GTN; associated
with increased morbidity, and those developing postmolar
GTN can be cured with chemotherapy [40].

¢ No clear guidelines of management for twin pregnancies
with molar and normal fetal pregnancy; may continue
pregnancy if desired after close evaluation, although risk
of persistent or invasive mole approaches 50 % [23, 41].

¢ Close monitoring of patients after evacuation is essential.
Serial hCG should be obtained within 48 h of evacuation,
followed by weekly assessments during evaluation (until 3
normal values), and at monthly intervals for at least 6
months [23].

e Contraception recommended for 6-12 months after 1st
normal value.

e Future pregnancies should have first trimester ultrasound,
pathologic examination of placenta and other products of
conception, and 6 week postpartum hCG value [19].
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LOW RISK GTN: Stage 1, Stage 11, or Stage III with score
<7, can be treated with single agent Methotrexate (MTX)
or actinomycin D chemotherapy [42].

— Weekly IMor IVMTX, biweekly single dose actinomycin
D, 5 day MTX or actinomycin D, and 8 day MTX plus
folinic acid can be used (see Treatment Algorithms).

— hCG levels should be monitored weekly during treat-
ment and consolidation chemotherapy continued for
1-2 cycles after three negative weekly hCG levels have
been achieved [4].

GOG protocol 242 (initially presented at SGO in March
2014).

— Evaluated the utility of second curettage in the man-
agement of persistent GTN.

— Low risk patients (WHO score 0-6); nonmetastatic dis-
ease; excluded CCA and PSTT.

— 64 patients enrolled, 59 eligible for assessment.

— 39 % surgical cure with secondary curettage —efficacy
in those with WHO score 0-4.

High risk GTN: Stage II or III with score >7, or Stage IV
should be treated with multi agent chemotherapy with or
without adjuvant surgery and radiotherapy.

— Etoposide, high dose methotrexate with folinic acid,
actinomycin D, cyclophosphamide, and vincristine
(EMA-CO) as primary therapy for high risk GTD [43].

— Chemotherapy should be used for 2-3 courses after first
normal hCG evaluation.

— Whole brain radiation can be used for brain metastasis;
surgery can be used for chemotherapy resistant disease
or to control for bleeding metastasis [44].

— 30 % of high risk GTN patients will have an incomplete
response to chemotherapy or relapse [45].

o Salvage chemotherapy with platinum based drugs or
surgical resection can treat resistant tumors [46].
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¢ Patients with high risk GTN who have high risk prognostic
factors can be treated with EP (etoposide-cisplatin induc-
tion therapy) [47].

— High risk features: High thoracic burden of disease, con-
cerns for respiratory compromise, FIGO score greater
than 12, hemorrhage, and rapid tumor destruction.

— Low dose induction with etoposide and cisplatin
reduced the number of deaths from 11 of 140 patients
(7.8 %) to 1 of 140 patients (0.7 %) [47].

e PSTT are relatively resistant to chemotherapy, and treat-
ment should begin with hysterectomy and lymph node
dissection [48].

e Chemotherapy for PSTT should be limited to metastatic
disease or nonmetastatic disease with adverse prognostic
factors [48].

— Chemotherapy regimens include paclitaxel/cisplatin-
paclitaxel/etoposide doublet or EMA-EP [49].

e In patients with GTN, after hCG is returned to normal,
quantitative hCG levels should be evaluated monthly for
12 months.

* 3 % of patients will relapse in 1st year, and less than 1 %
in subsequent years [34].

¢ Contraception in cases of GTN should continue for 12
months.

e Similar subsequent pregnancy evaluation as to molar
pregnancy should be utilized.

Clinical Trials

e GOG 57: Poor prognosis GTD received methotrexate,
dactinomycin, and chlorambucil (MAC) or methotrexate,
dactinomycin, cyclophosphamide, doxorubicin, melphalan,
hydroxyurea, vincristine (CHAMOMA).

— MAC equally effective and much less toxic than
CHAMOMA regimen [50].
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GOG 69: Phase 2 study of nonmetastatic gestational
trophoblastic disease patients given Actinomycin-D.
ACT-D efficacy and toxicity comparable to conventional
nonmetastatic GTD therapy [51].

GOG 79: Study of nonmetastatic GTD patients to deter-
mine efficacy, toxicity, and cost-effectiveness of weekly IM
methotrexate.

— Weekly IM methotrexate found to be efficacious, mini-
mally toxic, and cost-effective [52].

— In GOG 79 follow-up study, 40 mg/m? weekly IM meth-
otrexate therapy had comparable efficacy and had simi-
lar toxicity to the 30 mg/m? weekly dosing.

GOG 26U: Phase II study of refractory malignant GTD.

— Ifostamide (IFX) has activity against choriocarcinoma;
addition of etoposide and cisplatin (known as VIP)
had significant response in hCG levels and may be
curative [53].

GOG 174: Phase 3 trial of the GOG, JGOG, NCIC, and
ECOG in patients with low risk GTN.

— Compared biweekly intravenous actinomycin-D to
weekly IM methotrexate. The remission rate with
Actinomycin D was 69 %, compared to 53 % in the
methotrexate arm. In the low-risk GTN population, RR
with act-D was 73 and 58 % with MTX. No differences
in toxicity were reported [54].

GOG 275 (currently enrolling): Phase 3 randomized trial
of the GOG in patients with low risk GTN.

— Comparing pulsed actinomycin D (1.25 mg/m?) every
14 days versus IV methotrexate (0.4 mg/kg) daily for 5
days every 14 days versus IM methotrexate (50 mg) on
days 1, 3, 5, 7 (4 doses per cycle) with leucovorin
(15 mg) on days 2, 4, 8, repeated every 14 days.
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¢ Thailand trial: Randomized controlled trial of actinomycin
D versus MTX-folinic acid in Stage I low risk GTN patients.

— Complete remission achieved in 74 % of MTX therapy,
and 100 % of actinomycin D arm [55].

e Brazil trial: Retrospective analysis of low risk GTD
patients treated with 5 day regimen of single agent MTX
or single agent actinomycin D or combination of MTX and
actinomycin.

— Response rates were not statistically significantly
different.

— Adverse side effects increased with combination ther-
apy (62 %) versus single agent MTX (29 %) or actino-
mycin D (19 %) [56].

e Northwestern trial: Prospective single institution trial of
patients with high risk gestational trophoblastic tumors
treated with EMA-CO.

— EMA-CO therapy was well tolerated and had 71 %
complete response rate and 91 % survival rate [57].

e Dutch working party on GTD trial: Randomized con-
trolled trial of EMA-CO versus EMA-CP (cisplatin based
combination therapy).

— Remission rates were similar with only slightly shorter
duration of treatment [58].

Treatment Algorithms

Figure 5.4 shows treatment algorithms [59].
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Suction curettage,
weekly -hCG

B-hCG: normal
progression

6 months of
contraception and -
hCG evaluation

191

p-hCG: plateau or nse

Metastatic work up

Assess risk and FIGO

stage

LOW RISK (Stage | or
Stage Il or lll with

score < 7)

Single agent
Methotrexate or
Actinomycin-D
(various regimen)

Treat until 1
chemotherapy past

normalization; follow

B-hCG for 1 year

HIGH RISK (Stage IV or
Stage Il or Ill with
score = 7

Treatment with EMA
CO or EMA-CP

Treat until 1
chemotherapy past
normalization; follow

B-hCG for 1 year

Fic. 5.4. Treatment Algorithm [59]. Adapted with permission
from Reynolds, RK. Overview of Gynecologic Oncology: The Blue
Book. University of Michigan Gynecologic Oncology handbook.

11th ed. Ann Arbor; 2010. pp 24-8 [59]
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Current Standard of Care Chemotherapy

Low Risk GTN [4]

Methotrexate alone:

— Methotrexate 0.4 mg/kg (maximum 25 mg) IV push daily
for 5 days every 14 days (89 % primary remission).

— Methotrexate 30-50 mg/m? IM weekly (30 mg/m? most
commonly used).

Methotrexate and Folinic Acid:

— Methotrexate 1.0 mg/kg—1.5 mg/kg IM or IV days 1,3,5,7.

— Folinic acid IM (0.1 mg/kg) or po (7.5-15 mg depending
on protocol) on days 2, 4, 6, 8.

— High dose Methotrexate (100 mg/m? IV push followed
by 200 mg/m?* IV over 12 h) with Folinic acid rescue.
Treatment interval based on post-treatment hCG
trends (increased need for second line therapy and
expensive).

The New England Trophoblastic Disease Center (NETDC)
found patients who received the high dose IV MTX 1 day
infusion 3-6x more likely to require more courses of che-
motherapy compared to patients who received the 8-day
regimen [60].

Actinomycin D.

— Actinomycin D 10-12 pg/kg/day for 5 days every other
week.

— Actinomycin D 1.25 mg/m? IV every 2 weeks (2 mg
max dose; more side effect profile).

Conclusions Regarding Treatment
of Low-Risk GTN

No consensus of optimal first line chemotherapy regimen
for low risk GTN [61].

8 day Methotrexate most cost-effective when compared to
weekly methotrexate or pulsed actinomycin D [62]. Active
area of investigation in GOG 275.
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¢ hCG levels should be followed on a weekly basis during
treatment until negative. Once normalization of hCG has
been achieved, an additional 2-3 cycles of consolidation
therapy should be administered. Lybel et al. showed a
significantly higher relapse rate (8.3 %) in patients treated
with two courses of consolidation MTX compared to those
treated with three courses (4.0 %) [63].

High Risk GTN
EMA-CO regimen: Current treatment of choice [58].

Day 1: Etoposide 100 mg/m?> IV over 30 min,
Methotrexate 100 mg/m? IV push followed by 200 mg/
m? IV over 12 h, Actinomycin D 0.5 mg IV bolus.
Day2: Etoposide 100 mg/m? IV over 30 min, Actinomycin
D 0.5 mg IV bolus.

Day 8: Cyclophosphamide 600 mg/m?* 1V, Vincristine
1 mg/m?.

Folinic Acid: 15 mg po every 12 h x4 doses, starting 24 h
after initiation of MTX.

Cycle repeated every 2 weeks until normalization of
hCG and then continued for an additional three cycles
(6 weeks).

In resistant cases, cisplatin 80 mg/m? IV can be added on
day 8 and etoposide 100 mg/m? to cyclophosphamide
and vincristine portions of protocol [64].

EMA-CP regimen [58]:

Day 1: Etoposide 100 mg/m?, Methotrexate 300 mg/m?,
Cyclophosphamide 600 mg/m?.

Day 2: Etoposide 100 mg/m?, Actinomycin D 0.6 mg.
Day 3: Etoposide 100 mg/m>.

Day 4: Etoposide 100 mg/m?, Cisplatin 60 mg/m?.

Day 5: Etoposide 100 mg/m>.

Comparable remission rate to EMA-CO, but not more
effective [58].
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Low dose induction chemotherapy with EP: Patients with
high risk GTN who were at high risk of death during
EMA/CO chemotherapy can be treated with EP
(etoposide-cisplatin) induction therapy [47].

— Patients with high thoracic burden of disease, concerns
for respiratory compromise, FIGO score more than 12,
hemorrhage, as well as rapid tumor destruction all at
increased risk of early death when treatment initiated
with standard EMA/CO regimen [47].

— Giving patients low dose induction with etoposide
100 mg/m? and cisplatin 20 mg/m? (for 1-2 cycles)
greatly reduced the number of deaths from 11 of 140
patients (7.8 %) to 1 of 140 patients (0.7 %) [47].

Treatment of Specific Metastatic Lesions

Surgical procedures to resect isolated metastasis can help
to reach curative states, especially in cases with concern
for hemorrhage [44].

Central Nervous System.

— Whole brain irradiation performed, 3,000 cGy at 200 cGy
fractions can achieve cure rates of 50-80 % [65].

— Stereotactic radiosurgery for isolated lesions (oligome-
tastasis), selected patients.

Lung.

— Surgical resection especially in setting of resistant dis-
ease, isolated lung nodule.

— Study by Tomodo et al. identified criteria for appropri-
ate patient selection:

o Good surgical candidate, controlled primary malig-
nancy, no other evidence of metastatic disease, pul-
monary metastasis confined to one lung, and hCG
<1,000.

o If all 5 criteria met, complete remission achieved in
93 % [66].
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Liver [61].

— Surgical resection for isolated lesions or acute bleeding [67].
— Embolization for bleeding.

Chemoresistant and/or Recurrent GTN

Of the high risk GTN patients treated with EMA/CO, 30 %
will either have an incomplete response or relapse [68].

— Metastasis to other sites common in these patients.
— Chemotherapy can be combined with surgical excision
to reach cure [44].

EMA-EP: Can be used for plateauing low levels of hCG or
rising levels after complete response to EMA-CO [69].

— Day1:Etoposide 100 mg/m*IV over 30 min,Methotrexate
100 mg/m? IV push followed by 200 mg/m? IV over 12 h,
Actinomycin D 0.5 mg IV bolus.

— Day 8: Etoposide 150 mg/m? IV, Cisplatin 75 mg/m?.

— Folinic Acid: 15 mg po every 12 h x4 doses, starting 24 h
after start of methotrexate.

Other salvage regimens can include paclitaxel, etoposide,
cisplatin, ifosfamide, vinblastine, and bleomycin [70, 71].

— 82 % of patients with failure of initial chemotherapy
who were treated with etoposide-platinum based sal-
vage chemotherapy as well as surgical and radiotherapy
techniques were able to achieve cure [70].

Survival

Cure rates for both low risk and non metastatic disease
states approach 100 %.

20 % of low risk patients will develop initial resistance, but
will reach 90 % cure rate with single agent chemotherapy [19].
10 % of low risk patients will require multi-agent
chemotherapy.
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80-90 % of high risk GTN patients will have curative
therapy.

30 % of high risk patients will relapse or fail first line
therapy.

Gastrointestinal tract metastasis has lowest survival rates
at 50 % [72].

Curative rates for PSTT 50-60 % for metastatic disease [48].
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Chapter 6

Chemotherapy
for Gynecologic Cancer

Quan Li and Jack L. Watkins

Chemotherapeutic Agents in Gynecologic
Oncology

Introduction

The most commonly used agents in the treatment of gyneco-
logic cancers are the platinums (carboplatin and cisplatin)
and taxanes (paclitaxel and docetaxel). While these agents are
used frequently, there are a number of other drugs employed
in the recurrent setting and in the treatment of rare diseases.
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Pharmacology and Clinical Pearls

Mechanism of action, common and severe toxicities, and
clinical pearls of each agent used in the treatment of gyneco-
logic malignancies are outlined in Table 6.1.

Treatment Regimens

Regimens used for the treatment of gynecologic cancers
including the drugs, dosage, and frequency are detailed in
Table 6.2.

Chemotherapy-Induced Nausea
and Vomiting (CINV)

Background [154-157]

Nausea /Vomiting (N/V) are two of the most feared adverse
effects of chemotherapy. 70-90 % of patients will experience
some form of N/V during their treatment. Since the advent of
5-Hydroxytryptamine-3 (SHT3) antagonists the incidence of
vomiting has been decreased to 30 %. However, nausea still
remains a significant adverse effect that can have a major
impact on the treatment of gynecologic cancers.

Definitions [155, 158]

e Nausea—a feeling of sickness in the stomach character-
ized by an urge to vomit.

e Vomiting—an expulsion of gastrointestinal contents
through the mouth.

e Acute emesis—occurs in the first 24 h after
chemotherapy.

¢ Delayed emesis—takes place 24 h or more after chemo-
therapy administration.

¢ Anticipatory emesis—result of a learned response to
chemotherapy.
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e Breakthrough emesis occurs despite prophylactic
antiemetics.

e Refractory emesis failure to respond to prevention or
intervention in the previous cycle.

Alternative Etiologies [159]

Medications (opioids, antimicrobials).

Surgery/radiation.

Electrolyte imbalances/dehydration.

Gastrointestinal: obstruction, gastroparesis, constipation.
Psychological (anxiety, anticipatory).

Brain metastasis.

Complications [157, 158]

Metabolic imbalances.
Decreased performance status.
Nutrient depletion/Anorexia.
Wound dehiscence.

Esophageal tears.
Noncompliance with treatment.
Aspiration.

Decreased quality of life.

Risk Factors [154, 157, 158, 160, 161]
Patient Related

Age—increased risk in younger patients.
Gender—increased risk for females.

History of alcohol use —decreased with prior use.
History of CINV.

History of vertigo/motion sickness.
Non-chemotherapy related etiologies.

History of nausea/vomiting with pregnancy.
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Chemotherapy Related
e >90 % =High risk.

* 31-90 % =Moderate risk.

e 10-30 % =Low risk.
e <10 % =Minimal risk.

See Table 6.3 for CINV risk for agents used to treat gyne-

cologic cancers.

TaBLE 6.3. Chemotherapy

(CINV) risk by agent.

induced nausea/vomiting

Risk category Agents
High risk (>90 %) Cisplatin
Dacarbazine

Moderate risk (31-90 %)

Low risk (10-30 %)

Minimal risk (<10 %)

Doxorubicin >60 mg/m?
Ifosfamide >2 g/m*dose
Carboplatin
Dactinomycin
Doxorubicin <60 mg/m?
Epirubicin <90 mg/m?
Ifosfamide <2 g/m*dose
Irinotecan

Melphalan
Methotrexate >250 mg/m?
Oxaliplatin
Temozolomide
Docetaxel

Liposomal doxorubicin
Etoposide

Fluorouracil
Gemcitabine
Mitomycin

Paclitaxel

Pemetrexed

Topotecan
Bevacizumab
Bleomycin

Vinblastine

Vincristine

Vinorelbine
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Therapeutic Options [2, 160, 168]
High Therapeutic Index Agents

Used primarily for prevention first line breakthrough. Dosing
outlined in Table 6.4.

SHT3 receptor antagonists:

Agents: Ondansetron, Palonosetron, Granisetron,
Dolasetron.

Adverse effects: headache, constipation, QT
prolongation.

e Corticosteroids.

Agents: Dexamethasone, Prednisone, Methylprednisolone.
Adverse effects: hyperglycemia, insomnia, hypertension,

immunosuppression.

TaBLE 6.4. High therapeutic index antiemetic common dosing.

Agent Pre-chemotherapy Post-chemotherapy

Ondansetron 8-16 mg IV/PO 30 min 8 mg PO TID x
prior to 3 days

Dolasetron 100 mg I'V/PO 30 min 100 mg PO daily x
prior to 3 days

Granisetron 1 mg IV/PO 30 min prior to; 1-2 mg PO BID x
34.3 mg transdermal patch 3 days
applied 24-48 h prior to

Palonosetron 0.25 mg I'V 30 min prior to

Dexamethasone w/
aprepitant 125 mg PO
Dexamethasone w/

12 mg IV/PO 30 min prior to

12 mg IV/PO 30 min prior to

8 mg PO daily x
3 days
8 mg day 2,8 mg

fosaprepitant PO BID days 3
150 mg IV and 4
Dexamethasone 8-20 mg I'V/PO 30 min 8 mg PO BID x
w/o aprepitant prior to 3 days

Aprepitant 125 mg PO 1 h prior to 80 mg PO x2 days
Fosaprepitant 150 mg I'V 30 min prior to
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Neurokinin-1 receptor antagonists.

Agents: Aprepitant, Fosaprepitant.

Adpverse effects: headache, hiccups, fatigue.

Moderate inhibitor and inducer of CYP3A4, weak inducer
of CYP2C9.

Low Therapeutic Index Agents

Used primarily for breakthrough N/V. Dosing outlined in
Table 6.5.

Phenothiazines.

Agents: Prochlorperazine, Promethazine.
Adverse effects: sedation, anticholinergic effects, extrapy-
ramidal side effects.

Metoclopramide.

Adverse effects: sedation, extrapyramidal side effects,
diarrhea.

TaBLE 6.5. Low therapeutic index antiemetic common dosing.

Agent Dosing
Promethazine 6.25-25 mg IV/PO q6h prn
25 mg PR q6h prn

Prochlorperazine  5-10 mg IV/PO q6h prn

25 mg PR q6h prn

Metoclopramide  0.5-2 mg/kg IV q4h prn (must give w/diphenhydramine

25 mg IV g6h to prevent extrapyramidal side effects)
10-40 mg PO q6h prn

Olanzapine 2.5-5mg PO qHS

Alprazolam 0.5-2 mg PO prior to chemotherapy

Lorazepam 1-2 mg IV/PO prior to chemotherapy
0.5-2 mg PO g4h prn N/V

Haloperidol 1 mg IV q4h PRN

Dronabinol 5-10 mg PO q3h prn

Nabilone 1-2 mg PO q12h prn
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Olanzapine.
Adverse effects: sedation, weight gain.
Benzodiazepines.

Drug of choice for anticipatory N/V.
Agents: Lorazepam, Alprazolam.
Adverse effects: sedation, amnesia.

Butyrophenones.

Agents: Haloperidol
Adpverse effects: sedation, constipation, arrhythmias, extra-
pyramidal side effects.

Cannabinoids.

Agents: Dronabinol, Nabilone.
Adpverse effects: sedation, abnormal thinking, palpitations,
tachycardia, euphoria.

General Principles of Treatment [155, 160,
161, 165]

Primary goal is prevention of CINV.

Agents are chosen based upon chemotherapy regimen.
Consider toxicity of antiemetics used.

Always provide “rescue” medication for breakthrough
CINW.

Treatment Recommendations [160, 161, 165,
169, 170]

High Risk Chemotherapy

Acute Emesis Prevention.

SHT3 antagonist+ Dexamethasone + Neurokinin 1 antag-
onist +/— lorazepam +/— H2 blocker or proton pump
inhibitor.
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Delayed Emesis Prevention.

If fosaprepitant 150 mg: dexamethasone 8 mg PO day 2
then 8 mg PO BID days 3-4.
If aprepitant day 2-3: dexamethasone 8 mg PO days 2-4.

Moderate Risk Chemotherapy

Acute Emesis Prevention.

SHT3 antagonist+dexamethasone +/— Neurokinin 1
antagonist +/— lorazepam +/— H2 blocker or proton pump
inhibitor.

Delayed Emesis Prevention.

SHT3 antagonist monotherapy for 2-3 days, OR.
Dexamethasone monotherapy for 2-3 days, OR.
Neurokinin 1 antagonist (if used day 1)+ dexamethasone.

Low Risk

Prior to chemotherapy.

Dexamethasone PO/IV, OR.

Metoclopramide PO/IV, OR.

Prochlorperazine PO/IV, OR.

+/— Lorazepam and/or H2 blocker or proton pump
inhibitor.

Minimal Risk

No prophylaxis recommended.

Multiday Chemotherapy Regimens

Consider emetogenic potential of each day.
5-HT3 antagonist should be administered daily for moder-
ately or highly emetogenic chemotherapy.
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¢ Dexamethasone should be given daily prior for moder-
ately or highly emetogenic chemotherapy.

e Prevent delayed emesis with 2-3 days of prophylaxis fol-
lowing chemotherapy.

¢ Palonosetron or transdermal granisetron may be used in
lieu of daily SHT3 dosing.

¢ Dosing of Aprepitant beyond 3 days has been shown to be
safe and effective in phase II trials.

e Repeat doses of palonosetron have been studied and
shown to reduce CINV.

Breakthrough Emesis

¢ Add agent from different class.

¢ PO administration often unfeasible due to emesis.

¢ Routine administration of “rescue” medication should be
considered.

e Multiple concurrent agents in alternating schedules.

¢ Reevaluate for alternative etiologies.

¢ Change regimen for next cycle.

Chemotherapy-Induced Diarrhea

Introduction [171-173]

Many chemotherapy agents can cause damage to the intesti-
nal mucosa ultimately resulting in diarrhea. If not managed
properly chemotherapy-induced diarrhea can result in treat-
ment delays, dose reductions, and serious complications that
may be fatal. Most agents for the primary treatment of gyne-
cologic oncology do not commonly cause diarrhea but a
number of agents used for recurrence or rare tumor types are
known to cause diarrhea.
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Pathogenesis [171-178]

Direct damage to intestinal mucosa (fluorouracil,
capecitabine, Irinotecan late-onset, doxorubicin, gem-
citabine, dacarbazine).

Cholinergic stimulation (Irinotecan acute-onset).
Inhibition of vascular endothelial growth factor
(pazopanib).

Dihydropyrimidine dehydrogenase (DPD) deficiency and
thymidylate synthetase gene (TYMS) polymorphism can
increase severity of diarrhea with fluorouracil and
capecitabine.

Irinotecan is metabolized by the enzyme uridine
diphospho-glucuronosyltransferase 1A1 (UGT1A1).
Patients that are heterozygous or homozygous for
UGT1A1*28 may be at increased risk for diarrhea.

Signs and Symptoms [171-173, 179]

Increase in number of stools or ostomy output.
Dehydration.

Renal insufficiency.

Electrolyte abnormalities (hypokalemia, metabolic acido-
sis, hyponatremia, or hypernatremia).

Fatigue.

Decreased quality of life.

Noncompliance with treatment.

Evaluation [171-173, 179]

Determine onset and duration.

Assess for alternative etiologies (infection, medication,
radiation, diet, colitis, etc.).

Consider testing for DPD deficiency, TYMS variants, or
UGT1A1 polymorphism.

Determine severity (Table 6.6).

Identify causative agent.
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TaBLE 6.6. Severity/grade of chemotherapy-induced diarrhea.

Grade 1 Grade 2 Grade 3 Grade 4 Grade 5
Diarrhea Increase of  Increase of Increase of Life- Death

<4 stools 4-6 stools  >6 stools threatening

per day over per day per day over consequences;

baseline; mild over baseline; urgent

increase baseline;  incontinence; intervention

in ostomy moderate  severe indicated

output increase in increase

compared ostomy in ostomy

to baseline output output

compared compared

to baseline to baseline;
limiting self-
care ADL

Therapeutic Options [2, 162-164, 167,
171-173, 179, 180]

General Principles

¢ Treat any alternative/underlying etiologies.

¢ Provide supportive care in the form of hydration and elec-
trolyte repletion.

e Severe cases may require delays or dose reduction of
chemotherapy.

¢ Scheduled doses of antidiarrheal are usually necessary to
control symptoms.

¢ Once controlled medications can be titrated to maintain
control.

Nonpharmacologic Treatment

e Avoid diarrhea inducing foods (dairy, spicy foods, alcohol,
caffeine, high fiber).

¢ Discontinue all laxative, stool softeners, or promotility
agents.

e Aggressive oral hydration (8-10 glasses per day).

e Small frequent meals.
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Pharmacologic Treatment

¢ Loperamide.
— Rapid onset of action.
Formulation

Tablet: 2 mg.

Capsule: 2 mg.

Solution: 1 mg/7.5 mL, 1 mg/5 mL.
Suspension: 1 mg/7.5 mL.

Dose

Standard dose: 4 mg PO after initial loose stool, 2 mg PO
every 4 h or after subsequent loose stool.

High dose: 4 mg PO after initial loose stool, 2 mg PO every
2 h until diarrhea free for 12 h.

Maximum dose (16 mg/day) listed in drug references may
be exceeded.

¢ Diphenoxylate and atropine.
— Rapid onset of action.
Formulation

Tablet: diphenoxylate 2.5 mg/atropine 0.025 mg.
Solution diphenoxylate 2.5 mg/atropine 0.025 mg per
SmL.

Dose: 5 mg diphenoxylate every 6 h until diarrhea
controlled.

¢ Deodorized tincture of opium.

Contains 10 mg/mL of morphine.

Doses are expressed in milligrams of morphine.
Dose: 6 mg (0.6 mL) PO every 6 h.

Use with caution.
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Paregoric.

— Contains 0.4 mg/mL of morphine.
— Dose: 5-10 mL PO every 6 h.

Octreotide.

— Somatostatin analog.
— Best used for complicated or refractory chemotherapy
induced diarrhea.

Dose

100-150 mcg subQ three times daily; may increase dose up
to 500 mcg three times daily.
25-50 mcg/h 1V infusion.

Treatment Recommendations [172, 173, 180]

Uncomplicated Diarrhea

Grade 1-2 with no complicating signs or symptoms.
Nonpharmacologic therapy.

Hold chemotherapy for grade 2 until symptoms resolve.
Initiate standard dose loperamide and reevaluate in
12-24 h.

If symptoms resolve you may discontinue treatment after
12 h with no loose stool.

If symptoms persist increase to high dose loperamide, con-
sider antibiotics, and reevaluate in 12-24 h.

If diarrhea persists discontinue loperamide, complete
more comprehensive workup and begin octreotide or
other second line agent.

If at any time the patients show worsening diarrhea or
develop complication, they should be treated as such.

Complicated Diarrhea

Grade 3-4 or Grade 1-2 with cramping, nausea/vomiting,
decrease performance status, fever, sepsis, neutropenia,
bleeding, or dehydration.

Admit patient to hospital.



6. Chemotherapy for Gynecologic Cancer 239

¢ Give supportive care (IV hydration/electrolytes) and non-
pharmacologic treatment.

e Start octreotide and antibiotics as needed.

e Hold all chemotherapy until symptoms resolve, restart at a
reduced dose.

Peripheral Neuropathy

Introduction [181-183]

Peripheral neuropathy is an often overlooked but serious
adverse effect that is common in patients with gynecologic
cancers. Over 2/3 of gynecologic oncology patients my experi-
ence some form of peripheral neuropathy. Onset may result
in the need for dose reductions or treatment delays poten-
tially effecting treatment outcomes as well as patient’s
quality-of-life.

Risk Factors [1-6, 15, 182-186]

Diabetes.

Preexisting neuropathy.

History of alcohol abuse.
Nutritional deficiencies.
Metabolic abnormalities.
Paraneoplastic disorders.

Tumor compression or infiltration.
Chemotherapy use (Table 6.7).

Definitions [179]

¢ Peripheral neuropathy: a disorder characterized by inflam-
mation or degeneration of the peripheral sensory nerves.

¢ Paresthesia: abnormal cutaneous sensations of tingling,
numbness, pressure, cold and warmth experienced in the
absence of stimulus.
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TaBLE 6.7. Chemotherapy agents commonly causing peripheral neuropathy.

Drug Onset dosage Incidence  Notes
Cisplatin 300 mg/m? 28-100 %  Worsens in combination
with taxane
May progress after
discontinuation
Oxaliplatin Acute: any Acute: Acute neuropathy,
Persistent: 65-80 % transient and triggered by
500 mg/m? Persistent:  cold
43 % Persistent neuropathy
similar to cisplatin
Carboplatin ~ 600-800 mg/m?> 642 % Less neurotoxic than other
platinums
Worsens in combination
with taxane
Paclitaxel 100-1,000 mg/ 57-83 % Worsens in combination
m? with platinum
Increased incidence with
short/frequent infusions
Docetaxel 400 mg/m? 11-64 % Less severe neurotoxicity
compared to paclitaxel
Worsens in combination
with platinum
Vincristine Onset: 4 mg/m? May cause autonomic
Motor neuropathy
dysfunction: Motor neuropathy more
>6 mg/m? common
Altretamine 31 % Generally reversible upon

discontinuation

e Instrumental activities of daily living (ADL): preparing
meals, shopping, using the telephone, etc.

e Self-care ADL: bathing, dressing and undressing, feeding
self, using toilet, taking medications, not bedridden.

Clinical Manifestations [181-184, 186, 187]

¢ Sensory symptoms (paresthesia, numbness, pain) are most

common.

¢ Motor symptoms (weakness, loss of tendon reflexes) are
uncommon.
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Autonomic symptoms are rare (typically caused by vinca
alkaloids).

Symmetrical “glove and stalking” distribution.

Starts distally in fingers and toes and moves proximally.
Symptoms may progress after discontinuation of offend-
ing agent.

Resolution usually occurs within 3 months but may
persist.

Evaluation [179, 182, 183, 185]

Patients receiving neurotoxic agents should be questioned
on the presence of peripheral neuropathy at each
encounter.

Grade severity of symptoms and effect on functioning
(Table 6.8).

Evaluate for the presence of pain.

Neurophysiologic testing is inconsistent and often
unnecessary.

Need for interventions should be based upon severity of
symptoms, and patient preference.

Referral to neurologist, physical/occupational therapy, or
pain specialist may be needed.

Prevention [2, 182—-190]
Chemotherapy Selection

For patients at high risk avoid chemotherapy regimens
commonly associated with peripheral neuropathy.

Use docetaxel instead of paclitaxel.

Carboplatin use is preferred over cisplatin.

Avoid dose-dense paclitaxel.

Extend duration of paclitaxel infusion.

Avoid vinca alkaloids.
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Pharmacologic Prevention

e No treatment is proven to prevent the onset of
chemotherapy-induced peripheral neuropathy.

¢ Use of prophylactic medications cannot be recommended
for routine use.

e Amifostine.

— Multiple randomized trials and a meta-analysis failed to
show benefit.

— Not recommended due to lack of evidence and poten-
tial toxicity.

e Glutathione.

— Meta-analysis of five trials showed no benefit for
cisplatin-induced peripheral neuropathy.

— Small trial of patient receiving oxaliplatin showed
decreased grade II-IV neuropathy with glutathione use.

e Vitamin E.

— Patients having received 300 mg/m? of cisplatin or more
have shown decreased incidence and severity of periph-
eral neuropathy with vitamin E 400 international units
daily during and 3 months following discontinuation of
cisplatin.

— Due to antioxidant effect there is theoretical concern
about potential to decrease chemotherapy efficacy.

— Further study evaluating efficacy and safety is needed.

e Erythropoietin.

— Animal studies suggest potential for prevention with
cisplatin and docetaxel-induced peripheral neuropathy.

— Study of patients receiving paclitaxel and erythropoie-
tin for anemia suggests decreased peripheral
neuropathy.

— Risks of erythropoietin currently outweigh potential
benefits for prophylaxis in patients being treated with
curative intent or those without anemia.
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e IV calcium and magnesium.

— Early trials in patient receiving infusion of calcium and
magnesium with oxaliplatin showed potential benefit.

— Randomized placebo controlled trial of 353 patients
showed no difference in acute or cumulative
neurotoxicity.

— Expert consensus is to avoid use.

¢ Glutamine and acetyl-L-carnitine.

— Conflicting data from small trials with a variable design.
— Further study needed to determine benefit.

e Serotonin-norepinephrine reuptake inhibitors.

— Venlafaxine has been shown to decrease oxaliplatin-
induced acute peripheral neuropathy.

— No information regarding efficacy for chronic
neuropathy.

— Not recommended due to limited evidence.

Treatment

General Principles [2, 182, 183, 185, 187]

e Treat any underlying neuropathy or metabolic abnormali-
ties that may cause neuropathy.

¢ Chemotherapy may be switched to an agent that causes
less CIPN (i.e., paclitaxel to docetaxel) if clinically
appropriate.

¢ Dose reduction or discontinuation of offending agent may
be necessary.

Pharmacologic Treatment

¢ There are no approved medications for the treatment of
CIPN.

¢ Most medications available have been approved based
upon their ability to treat pain in patients with diabetic
neuropathy.

* A variety of agents have been used (Table 6.9).
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TaBLE 6.9. Agents commonly used for chemotherapy-induced peripheral

neuropathy pain.

Drug Dose Adverse effects
Duloxetine Starting: 20-30 mg/day Nausea, xerostomia,
Maximum: 120 mg/day constipation, diarrhea
Gabapentin Starting: 100-300 mg Somnolence, dizziness,
nightly nausea, diarrhea, edema,
Maximum: 1,200 mg TID  discoordination
Lidocaine 5 % 3 Patches daily Rash
patch
Opioids Variable Constipation, nausea,
vomiting, sedation,
respiratory depression
Pregabalin Starting: 25-50 mg TID Dizziness, somnolence,
Maximum: 200 mg TID xerostomia, edema,
blurred vision, decreased
concentration
Tramadol Starting: 50 mg 1-2/day Dizziness, constipation,
Maximum: 100 mg q6h nausea, somnolence, seizure,
or q8h for elderly serotonin syndrome
Tricyclic Variable Anticholinergic effects,
antidepressants cardiovascular effects,

dizziness, somnolence

Motor weakness and loss of light touch and propriocep-
tion are not treatable with medication.

Start with low dose and titrate to doses that maximize
symptom control while limiting side effects.

A trial of 2-8 weeks should be given to determine efficacy.
Addition of a second agent with a different mechanism of
action may be necessary.

Dietary supplements such as acetyl-L-carnitine, glutamine,
vitamin E, and glutathione have been studied but efficacy
has not been established.

Nonpharmacologic Treatment

Acupuncture.
Neurostimulation.

Massage.

Meditation.
Occupational/physical therapy.
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Febrile Neutropenia

Introduction [191, 192]

Febrile neutropenia (FN) is one of the major dose-limiting
toxicities of chemotherapy regimens used in patients with
gynecologic oncology. It often requires hospitalization and
broad spectrum antibiotics. Without prompt recognition and
treatment, FN is associated with substantial morbidity, mortal-
ity, and cost. This section reviews some key points of manage-
ment of FN and common drugs used in the clinical practice.

Definitions [193]

¢ Neutropenia: absolute neutrophil count (ANC) <0.5 x 10°/L
or ANC <1 x 10%/L with predicted decrease to <0.5x10°/L
with the next 48 h.

e Febrile neutropenia: ANC<0.5x10%L and a single oral
temperature of >38.3 °C (101 °F) or >38.0 °C (100.4 °F)
for at least an hour.

Risk Factors [194]

e Patient related.

Neutropenia.

Type of malignancy (hematologic malignancies have
higher risk).

Asplenic.

Genetic factors.

Chemotherapy regimen related.

Immune system dysfunction.

Corticosteroids and other lymphotoxic agents.
Other defects in host defense.
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Microbiology [193, 195]

Bacterial infection (80-85 %).

Most common bacterial pathogen for febrile neutropenia
has changed over the past two decades from gram-negative
to gram-positive organisms.

Extended-spectrum p-lactamase (ESBL)-producing E. coli
and Klebsiella species are emerging.

Gram-negative organisms:

— E. coli.

— Klebsiella spp.

— “SPICE” organisms: Serratia, Pseudomonas spp, indole-
positive Proteus species, Citrobacter freundii,
Enterobacter cloacae.

Gram-positive organisms:

— Staphylococcus species (most coagulase negative).
— Streptococcus species.
— Enterococci.

Polymicrobial.
Fungal infection.

— Candida species.
— Aspergillus species.
— Others.

Other infections: viral.

Diagnosis and Workup [193, 195]

Diagnosis: Fever and ANC <0.5 x 109/L.

Workup:

History.

Complete physical exam (rectal exam not recommended
due to a risk of transient bacteremia).

Two sets of blood cultures and any site-specific culture
(i.e., port-a-cath, PICC line; results often negative).

Chest X-ray.
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e CBC with differential.
e Chemistry including liver and renal function.

Initial Risk Assessment [193, 194, 196]
Low Risk

Outpatient status at time of development of fever.

No acute comorbidity.

Anticipated short duration of profound neutropenia.
Good performance status (PS 0-1).

No hepatic insufficiency.

No renal insufficiency

OR

e MASCC Risk index score >21 (see Table 6.10).

High Risk
Inpatient status at time of development of fever.

¢ Significant medical comorbidity or clinically unstable.
e Anticipated prolonged profound neutropenia (ANC
<0.1x109/L and >7 days).

Hepatic insufficiency (AST/ALT >5x UNL).

Renal insufficiency (CrCL <30 ml/min).
Uncontrolled/progressive cancer.

Pneumonia or other complex complications.
Alemtuzumab.

Mucositis grade 3—4.

OR

¢ MASCC Risk index score <21 (see Table 6.10).

Primary Prophylaxis [193, 194]

Low risk: Not recommended (included most solid tumor
patients).

High Risk: Consider fluoroquinolones prophylaxis (levo-
floxacin is preferred).
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TaBLE 6.10. MASCC scoring index for evaluation of febrile neutropenia [196].

Characteristic Score

Illness extent (choose 1 item below)
No symptoms
Mild symptoms
Moderate symptoms
No hypotension (SBP >90 mmHg without pressors)
No chronic obstructive pulmonary disease
Solid tumors (if have hematologic malignancy —no previous
fungal infection)
No dehydration
Outpatient at onset of fever
Age <60 yo (does not apply for patients <16 yo) 2

B LA "SIV, IV}

W W

Therapeutic Options [193, 194]

Common antibiotic and antifungal treatments are outline in
Tables 6.11 and 6.12.

Low Risk Patients

¢ Patients can be managed in home, ambulatory clinic, or
hospital.

e Both IV and/or oral antibiotics are reasonable.

¢ Close monitoring before and after antibiotics administra-
tion, especially within the first 72 h, is required.

¢ Anti-pseudomonas antibiotics should be used the first line.

¢ If oral antibiotics are chosen, ciprofloxacin plus amoxicil-
lin/clavulanate are the first line therapy.

High Risk Patients

e Patients should be managed in the hospital setting.

e [V antibiotics is required.

¢ Monotherapy with anti-pseudomonas antibiotics can be
used as the first line for uncomplicated patients.

e Details of drug dose and spectrum (see Tables 6.11 and 6.12).

¢ Add site-specific evaluation and therapy when indicated.
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Clinically Unstable Patients

Empiric treatment: broad spectrum p-lactam (meropenem,
imipenem/cilastatin, pipercillin/tazobactam plus an amino-
glycoside and vancomycin).

Strongly consider adding fluconazole and echinocandin
antifungal if patient not on antifungal prophylaxis.
Consider additional stress dose of hydrocortisone, espe-
cially for patients with septic shock.

Indications for Antibiotics with Gram-Positive
Coverage

Clinically apparent, serious, catheter-related infection.
Blood culture positive for gram-positive bacteria prior to
final identification and susceptibility test.

Known colonization with penicillin/cephalosporin-
resistant pneumococci,methicillin-resistant Staphylococcus
aureus, vancomycin-resistant enterococus.

Severe mucositis.

Hypotension or septic shock without identified pathogen
(clinically unstable).

Soft tissue or skin infection.

Follow-Up [193]

Changes of empiric antibiotics should be based on clinical
and microbiology data.

If infection is identified, then change antibiotics to appro-
priate coverage for the site and the drug susceptibility of
the pathogen.

If vancomycin or other gram-positive coverage antibiotics
are part of the initial empiric therapy, it can be discontin-
ued after 2 days without evidence of infection.

After initial empiric standard regimen, antibiotics for
hemodynamically unstable patients should be expanded to
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include coverage for persistent gram-negative, gram-
positive, anaerobic bacteria and antifungals.

e Empiric antifungals can be considered for patients with
persistent fever over 4-7 days of broad spectrum antimi-
crobials and with no identified source of fever.

Treatment Duration [194]

e For fever of unknown origin, initial antibiotic therapy
should continue until ANC >0.5x109/L and increasing.

e For documented infection, continue antibiotics at least to
ANC >0.5x109/L; however, a full course of therapy can
also be based on the infection site and pathogen. Can con-
sult with institutional infectious disease specialist.

e Skin/soft tissue: 7-14 days.

¢ Bloodstream infection (uncomplicated).

Gram-positive: 7-14 days.

Gram-negative: 10-14 days.

S. aureus: at least 2 weeks after first negative blood cul-
ture, treatment course can be prolonged with the
involvement of endovascular structure.

Yeast: at least 2 weeks after the first negative blood
culture.

¢ Sinusitis/bacterial pneumonia: 10-21 days.
¢ Invasive fungal infection:

Candida: at least 2 weeks after the first negative blood
culture.
Mold: (e.g., Aspergillus): at least 12 weeks.

e Viral infection.

HSV/VZV:7-10 days.
Influenza: at least 5 days, maybe prolonged until symp-
tom resolution in immunocompromised patients.
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Extravasation

Background [197]

Extravasation causes 0.5-6 % of adverse events associated
with chemotherapy administration. Based on the characteris-
tics and potential tissue damage, chemotherapy agents can be
classified as irritant, vesicant and nonirritant, non-vesicant.
However, it is often controversial regarding which drugs are
vesicants or irritants. Because of limited clinical trial data,
treatment for extravasation may vary from institution to
institution.

Definitions [198]

e Irritant: An agent which may cause a local inflammatory
reaction, but without tissue necrosis.

e Vesicant: An agent which may cause severe tissue
necrosis.

Table 6.13 compares and contrasts irritants and vesicants.

Risk Factors [197]

e Vein physiology —{fragile, small, sclerotic veins, blood flow,
and vessel size.

e Pharmacologic—duration and amount of chemotherapy
exposure, drug administration sequence (see Table 6.13).

e Physiologic—superior vena cava syndrome, peripheral
neuropathy, lymphedema, phlebitis.

TaBLE 6.13. Comparison of irritant and vesicant.

Irritant Vesicant
Physiology Local inflammatory reaction  Tissue injury and/
or necrosis
Duration of injury ~ Short-term Longer, or permanent
Symptoms Burning, tender, erythema Burning, itching,

blistering, pain
Blood return Intact No
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e Radiologic—previous local irradiation.
e Mechanical —needle insertion technique, injection site,
multiple venipuncture attempts.

Prevention [197-200]

¢ Use of central venous catheter if possible.

e Careful administration with frequent checking of blood
return.

e ]V sites should be started from as distant from hand, dor-
sum of the foot, or any joints as possible.

¢ Do not administer chemotherapy distal from a recent
venipuncture site.

¢ Consider using hot compress to dilate veins before
administration.

¢ Educate patients to report any pain, tingling, burning
symptoms.

* Monitor IV sites frequently during infusion.

Clinical Management [199, 200]
General Management Protocol (see Table 6.14)

e Stop infusion.

e Aspirate any drugs via intravenous cannula.

¢ Do not flush the line.

¢ Instill antidotes if available.

¢ Remove the catheter.

¢ (Cold or warm packs as recommended.

e Consider taking a picture of the site with extravasation
and mark the border.

e Monitor the site for 24 h, at 1 and 2 weeks and as necessary
for redness, swelling, pain, ulceration and necrosis.

¢ Early surgery for severe and large amount of extravasa-
tion when necessary.
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Cold Protocol

Immediately after medical treatment is completed, apply
ice pack to the affected area for 15-20 min at least 4 times
per day for the first 24-48 h by any of the following means:

— Cool wash cloth.
— Instant cool/ice pack.

Elevate limb at all times and exercise at least every 4-6 h
to reduce immobility.

Warm Protocol

Immediately after medical treatment is completed apply
warmth to the affected area for 15-20 min at least 4 times
per day for the first 24-48 h by any of the following means:

— Heating pad (K pad) on moderate setting.
— Instant warm pack.

Elevate and extend limb to promote circulation at all times
and exercise at least every 4-6 h to reduce immobility.

Antidotes [197, 199-202]

Sodium Thiosulfate.

— Mix 0.4 mL of 25 % sodium thiosulfate with 2.1 mL
Sterile Water for Injection (resulting in 1/6 molar
solution).

— Inject 2 mL of the sodium thiosulfate solution subQ
into the extravasation site using a 25-gauge or smaller
needle.

— Follow cold protocol.

Hyaluronidase.

— Inject 1 mL (200 units) as five separate injections in a
clockwise manner, each containing 0.2 mL of hyaluroni-
dase, subQ around the extravasation site.

— Change needle with each injection.



6. Chemotherapy for Gynecologic Cancer 261

— Hyaluronidase must not be given IV; death has resulted.
— Follow warm protocol.

- DO NOT APPLY ICE.

— Dimethylsulfoxide (DMSO).

— For anthracycline extravasation management:

o Consider for cases that may be difficult to delineate
between a local infusion reaction (phlebitis, irrita-
tion) versus a small volume extravasation.

o When opposite arm/extremity/area other than
affected area is not available for IV access.

= Begin DMSO immediately after the nurse has
aspirated any residual extravasate and removed
the IV device.

— Conlflicting literature exists as to the benefit of this
adjuvant therapy.

— Dimethylsulfoxide 99 %: Using cotton ball or small
gauze pad, invert DMSO bottle to wet cotton ball or
small gauze then apply topically every 6 h for 14 days or
every 8 h for 7 days, leave uncovered.

e Dexrazoxane (Totect™).

— As an alternative treatment of anthracycline
extravasations.
— Consider systemic treatment when:

o Centrally placed venous catheter extravasations may
result in extensive underlying soft tissue involve-
ment, Large volume extravasations (when ulceration
and necrosis is likely to occur),

o Significant amount of time (>1 h) has elapsed
between discovery of the extravasation and initiation
of extravasation management.

o Therapy must be initiated within 6 h of extravasation.

e Cold protocol should be held 15 min prior to infusion
through 15 min after infusion.
¢ Recommended dose:
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— Days 1 and 2: 1,000 mg/m? (2,000 mg max dose) IV.

— Day 3: 500 mg/m? (1,000 mg max dose).

— Reduce dose by 50 % for patients with a creatinine
clearance less than 40 mL/min.

— Dilute in 1,000 mL 0.9 % NaCl and infuse over 1-2 h in
opposite extremity/area than the one affected by the
extravasation.

— On days 2 and 3, premedicate with prochlorperazine
10 mg PO or dexamethasone 12 mg PO.

Background [203]

Hypersensitivity reactions (HSRs) are most commonly seen
in gynecologic oncology patients receiving platinums (carbo-
platin, cisplatin, and oxaliplatin) and taxanes (paclitaxel and
docetaxel); however, they were reported in other agents such
as liposomal doxorubicin. HSRs are often unpredictable and
symptoms vary dramatically. This article focuses on carbopla-
tin/cisplatin and paclitaxel/docetaxel HSRs and their clinical
management.

Incidence [1-5, 204]

e Carboplatin: 1-6 % overall, however, incidence is up to
44 %.

¢ Cisplatin: 5-20 %.

¢ Paclitaxel and docetaxel: 10 % without premedication and
2 % with premedication.

Mechanism [203-205]

¢ Platinums: true allergic reactions and most acute HSR if
IgE mediated activation of basophils and mast cells. Types
of HSRs are outlined in Table 6.15.

e Taxanes: generally an infusion-related, but not Ig-E medi-
ated. Often attributed to Cremophor (paclitaxel) and
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Tween 80 (docetaxel). It is the direct activation of baso-
phils and mast cells.

Clinical Presentation and Grading [179, 203]
Severity grading of HSR is outlined in Table 6.16.

Platinum Hypersensitivity

e Often occurs following re-exposure, after the completion
of the initial treatment (>6 doses).

e Symptoms can occur anytime during the infusion, or after
completion of the infusion.

¢ Commonly HSR symptoms are more severe.

e Half of HSR are still mild but anaphylaxis can occur.

Taxane Hypersensitivity

e Often occurs during the first and second cycle of pacli-
taxel/docetaxel.

¢ Typically occurs with the first a few minutes.

¢ Symptoms are often milder, but anaphylaxis can still occur.

Prevention [195, 203, 204]
* Preparation for the possible HSR.

— Obtain all necessary treatment/monitoring equipment
including blood pressure monitor, IV antihistamines, [V
emergent steroids (e.g., hydrocortisone), IV epineph-
rine, and oxygen.

¢ Premedication 30 min before chemotherapy (most taxanes).

— H1 antagonist (diphenhydramine 50 mg IV).

— H2 antagonist (ranitidine 50 mg IV or famotidine
20 mg IV).

— Steroid (dexamethasone 20 mg IV).
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TaBLE 6.17. 12-Step rapid desensitization protocol for chemotherapy agents.

Rate  Time (in Volume infused
Step Solution (mL/h) minutes) per step (mL)
1 100-fold dilution of final 2.0 15 0.50
2 target concentration 5.0 15 1.25
3 10.0 15 2.50
4 20.0 15 5.00
5 Tenfold dilution of final 5.0 15 1.25
6 target concentration 10.0 15 2.50
7 20.0 15 5.00
8 40.0 15 10.00
9 Concentration was 10.0 15 2.50
10  calculated by subtracting () 15 5.00
1 the ({ufnulati@ dose 40.0 15 10.00
administered in steps 1-8
12 75.0 Prolonged 232.50

from the total target dose
to complete

target dose

Desensitization [203, 206]

Gradual reintroduction of small amounts of drug antigen
titrating to the full dose, on prolonged infusion and
premedication.

Various desensitization protocols have been published.
No single protocol is preferred.

Desensitization typically takes a much longer time, but
recent rapid desensitization protocols have been tested
with success. Table 6.17 describes desensitization protocol
from the largest study to date.

Consider substitute with a different platinum or taxane
drug.

Cisplatin for patients with a history of severe carboplatin
HSR.

Docetaxel or nanoalbumin paclitaxel for patients with a
history of severe paclitaxel HSR.

Monitor patients closely for any signs/symptoms of break-
through reactions during desensitization.
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Chapter 7

Radiation Therapy
in Gynecologic Cancer

Susan G.R. McDuff and Catheryn M. Yashar

Biology of Radiation Therapy

Definitions

¢ Roentgen=R=unit of exposure: The amount of X-rays or
gamma radiation that will produce 1 cm?® of air at 0 °C.

¢ 1 Gray=1 J/kg=100 cGray=100 rads.

e Curie (Ci) unit of activity=3.7 x 10'° disintegrations/s.

Compton Effect

¢ Principle employed in therapeutic radiation (high energy
levels).

— Incident photon comes into contact with an outer orbit-
ing electron and some of its energy is given to the elec-
tron in the form of kinetic energy.

— This fast electron then breaks out of its orbit and can
ionize other atoms of the absorber.

o Breaking vital chemical bonds, initiating chain of
events that translate into radiation changes.
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Photoelectric Effect

¢ Principle employed at lower energies (commonly diagnos-
tic radiology).

Incident photon smashes into a bound electron in the
shell of an atom of the absorbing material and all the
energy is transferred.

An inner orbiting electron is released from orbit after
absorbing energy, and the vacancy is filled by and outer
electron dropping in to take its place.

A new photon of characteristic radiation is produced.

Radiobiology

How does radiation Kkill cancer?

DNA damage is the primary mechanism by which
radiation kills cancer cells [1, 2].
Radiation damages DNA by creating:

o Single- or double-strand DNA breaks.

o Base damage.

o Abnormal cross-links between DNA strands.

o Abnormal cross-links between proteins and DNA.
Radiation can damage DNA directly or create free
radicals which themselves induce DNA damage.
Radiation can also injure cell membranes, which may
induce cell death via apoptosis.

Radiosensitivity

The goal of radiation therapy is to selectively eliminate
neoplastic cells while sparing normal tissues [2].
Radiosensitivity refers to how susceptible a cell is to the
effects of radiation.

Radiosensitivity is characterized by the extent, rapidity,
and duration of response [2].
Radiosensitivity is determined by how quickly a given
cell can repair DNA damage.
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— Malignant cells are preferentially destroyed by radia-
tion due to differential DNA repair capabilities.

— Following low doses of radiation (e.g., 1-2 Gy), tumor
cells and normal cells sustain sublethal damage to their
DNA.

o Normal cells can repair sublethal damage relatively
quickly compared to tumor cells and that is why
radiation is typically administered in a fractionated
schedule (low doses every day). This schedule gives
normal cells a chance for repair while malignant cells
accrue mutations.

o Hypofractionation schedules allow for radiation
delivery in relatively larger doses, less than once daily.

— Tumors differ in their radiosensitivity.

o Some tumors regress with relatively low doses of
radiation while others require far greater doses.

Importance of Oxygen

¢ The more oxygen present, the more sensitive a cell will be
to radiation.

— If oxygen is present, oxygen molecules may attach them-
selves to damaged DNA, thereby “fixing” the damage.

— Hypoxic cells are more resistant to injury caused by
radiation than non-hypoxic cells.

o Tirapazamine is an experimental drug that causes
DNA damage only in the setting of hypoxia, and may
be beneficial in targeting hypoxic regions of the
tumor that are less sensitive to radiation.

m Initial investigations have failed to find a survival
benefit associated with tirapazamine in cervical
cancer [3].

o GOG 219 investigated the impact of tirapazamine on

PFES and OS in patients with 1B2-4A cervical cancer

limited to the pelvis.
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m No difference in 3-year PFS or OS between
tirapazamine and control arms.
m Increased toxicity with tirapazamine.

Importance of Cycling

¢ Cycling cells are more susceptible to radiation than non-
cycling cells.

¢ A higher proportion of mitotic cells means that more of
the tumor will be susceptible to radiation.

— Cell position within the cell cycle is also important.

o Cells in late G2 and mitosis phase are the most
sensitive.

o Paclitaxel is a chemotherapeutic agent that arrests
cells in mitosis and thus makes arrested cells more
susceptible to radiation damage.

Radiocurability
* Radiocurability refers to the ability of a patient to be cured [2].

— Radiocurability depends on the sensitivity of the tumor,
the tolerance of surrounding tissues, and the disease
burden.

o For example, squamous cell carcinoma of the cervix
is a relatively radioresistant tumor (requiring doses
>70 Gy to obtain a cure); however, it is highly cur-
able because it is accessible to high-dose irradiation
as normal surrounding tissues (i.e., the cervix and
vagina) can themselves sustain relatively high doses
of radiation without undue toxicity.

Therapeutic Ratio

e The Therapeutic Ratio is the ratio that quantifies the
amount of radiation that induces tumor cell death with the
amount that causes normal tissue toxicity.
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— Calculated by the toxic dose divided by the therapeutic
dose, and the goal of much research in radiation ther-
apy is to maximize the therapeutic ratio, such that the
dose required to produce a therapeutic effect is much
lower than the dose required to produce a toxic effect.

Radiation Sensitizers

Radiosensitizers are agents, like paclitaxel, that increase
the toxicity of radiation.
Examples:

— Chemotherapeutic agents:

o Cisplatin (inhibits the ability of cells to repair DNA
damage), S5-fluorouracil, adriamycin, and gemcitabine.

— Hypoxic cell sensitizers: improve the response of
hypoxic cells to radiation.

o Misonidazole.

Radiation protectors (radioprotectors) are agents that
decrease the toxicity of radiation on normal tissues.

— Endogenous sulfhydryl compounds and amifostine are
examples of radioprotectors.

Inverse Square Law

The dose of radiation at a given point is inversely propor-
tional to the square of the distance from the source of the
radiation (/=1/d%) [2].

— The inverse square law explains why the bladder and
rectum can be relatively spared from receiving high
doses of radiation when radiation is placed directly in
the vagina (brachytherapy).

— The dose rate at 2 cm from the source is one-fourth that
at 1 cm.
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— The inverse square law dictates why it is important to
stand at the door of the room of a brachytherapy
patient in order to minimize exposure.

Introduction to Medical Radiation

Overview of Radiation Delivery Modalities:
Two Main Types

External Beam Radiation Therapy (EBRT)

e Radiation in the form of electrons, photons, or protons is
delivered to body tissues from sources at a distance from
the body (e.g., linear accelerators, Figs. 7.1 and 7.2).

— No radioactive sources within the body.
— Radiation is delivered without machinery touching the
patient directly.

e Specialized forms of external beam radiation therapy.

Stereotactic radiotherapy.

o Uses a standard linear accelerator to deliver high-
dose to precise locations in the body.

Stereotactic radiosurgery (SRS) delivers radiation to
precise locations in the brain.

Stereotactic body radiotherapy (SBRT) delivers radia-
tion to precise locations in the body.

— Proton therapy.

o Uses a beam of protons to deliver radiation to malig-
nant tissue.

o Main benefit: improves radiation localization and
minimizes exit dose (which can minimize total dose
to normal tissues, especially when tumor and normal
tissues are juxtaposed).
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Fic.7.1. Axial CT view of an image-guided IMRT plan for cervical
cancer. Image courtesy of C. Yashar.

Fic. 7.2.  Coronal CT view of an image-guided IMRT plan for vul-
var cancer. Image courtesy of C. Yashar.
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— Cyber Knife.

o Radiation is delivered from a robotic arm and targets
radiation at any body part from any direction using
fiducial markers as guidance

— Gamma Knife.

o Utilizes cobalt and aims gamma radiation to precise
locations in the brain for the treatment of brain
tumors with the intent of delivering an ablative dose
of radiation in one treatment session.

Local Irradiation (Brachytherapy)

Radiation emitted from natural isotopes (e.g., iridium,
cesium) is predominantly used for interstitial radiation ther-
apy, intracavitary radiation therapy, or brachytherapy [2].
What is brachytherapy?

Radiation is delivered to tissues from sources that are
placed inside the body close to the tumor.
— Intracavitary brachytherapy:

o Radioactive source is placed directly in a body cavity
(e.g., the vagina, Figs. 7.3,7.4, and 7.5).

Interstitial radiation therapy:

o Radioactive source is placed directly in the tumor
bed or body tissue (e.g., the prostate) that isn’t a
natural cavity.

— Typically delivered at either a low-dose-rate (LDR) or
high-dose-rate (HDR) system.

o LDR systems require hospital admission such that
the patient may stay in a shielded room and are less
frequently used in the modern era of radiation
oncology.

m DR systems deliver dose at a rate of around
50-120 cGy/h.
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Fic. 7.3.  Applicator used for treating cancer of the cervix, endo-
metrium, and vagina. Image courtesy of C. Yashar.

Fic. 7.4. Sagittal MRI display with brachytherapy equipment in
place. Colored lines represent distribution of dose around the appli-
cator, with dose decreasing as a function of the inverse square law.
Image courtesy of C. Yashar.
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100.0

F16.7.5. Vaginal cuff brachytherapy. Image courtesy of C. Yashar.

o HDR systems are more frequently employed and
deliver doses at 100 cGy/min.

o HDR systems are typically employed on an outpa-
tient basis.

o Applicators that can be loaded with radioactive
materials (primarily iridium) are used to administer
intracavitary radiation.

o Needles that can contain radioactive materials are
used to deliver interstitial radiation.

m Permanent radioactive seeds can be placed in the
body. These seeds remain even after decay of the
source (Table 7.1) [4, 5].
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TaBLE 7.1. Radiation dose and organ tolerance [4, 5].

Organ Tolerance dose (cGy)
Bone marrow 2,000

Spinal cord 5,000
Femoral head 5,000
Stomach 4,500

Bowel 5,000
Rectum 5,000

Ureter 7,500-8,000
Bladder 6,500

Ovary 600-1,000
Uterus 10,000-20,000
Cervix 9,000

Vagina 9,000-10,000
Vulva 2,000-3,000

Radiation Field Margins (for 3D
CT-Based Planning) [6]

¢ Postoperative therapy of cervical cancer and endometrial
cancer.

— Clinical Target Volume (CTV) Definition—identifies
target that may contain microscopic spread of disease.

o Common, external, and internal iliac lymph node
regions, and the upper 3.0 cm of vagina and paravagi-
nal soft tissue lateral to the vagina.

= For patients with cervical cancer (or endometrial
cancer with cervical stromal invasion), the CTV
should include the presacral lymph node region.

o Superior border of CTV: begin 7 mm below the L4-L5
interspace (although there is consideration with 2D
planning of covering all the common nodes which
may join to form the aorta/inferior vena cava more
cephalad than the conventional 2D border of L4/L5).

o Inferior border of CTV: extend to 3.0 cm below the
upper extent of the vagina (defined by the vaginal
marker) or to 1.0 cm above the inferior extent of the
obturator foramen, whichever is lower.

o Uniform 3D planning target volume expansion: 7 mm.



300

S.G.R. McDuff and C.M. Yashar

Radiation Field Margins (for Bony Anatomy-
Based Planning)

e Pelvic radiation Stage 1B—4A cervical cancer and endome-
trial cancer.

Superior border: L4-L5 (with 3D therapy, transition to
confluence of the common iliac arteries and veins may
be practiced, ~L3).

Lateral border 1.5 cm beyond lateral margin of bony
pelvis.

Inferior border mid-point of obturator foramen (allows
coverage of upper vagina) or 4 cm below vagina marker,
whichever is lower.

Posterior border: coverage of at least S3 and with more
advanced disease the sacral hollow.

Anterior border: Just anterior to symphysis pubis.

Para-aortic Radiation

e Addition of para-aortic radiation to pelvic treatment
requires that superior border be moved to body of L1 ver-
tebra, with lateral borders of para-aortic filed encompass-
ing the vertebral processes.

e Anterior border of para-aortic fields is 2 cm anterior to
anterior surface of vertebral bodies.

e Posterior border is 2 cm posterior to anterior surface of
vertebral bodies.

Inguinal Radiation

e Anterior field

Superior border: line 2 cm superior and parallel to
inguinal ligament.

Lateral border: vertical line parallel to midline at ante-
rior superior ileac spine.

Inferior border: 8 cm inferior and parallel to inguinal
ligament and 1 cm below most inferior portion of the
vulva.
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— Medial border: 2 cm from midline bilaterally.
— (Above leads to a pair of parallelograms).

e Posterior field.

— Superior border: mid-SI joint.

— Lateral border: 2 cm lateral to widest portion of true
bony pelvis.

— Inferior border: mid-point of obturator foramen.

Brachytherapy Landmarks [7]

Point A: 2 cm above external OS and 2 cm lateral to midline
(refers to uterus). Represents the parametria.

Point B: 3 cm lateral to point A, or 5 cm lateral to midline
(should represent the pelvic sidewall).

The remainder of the chapter provides detail regarding
specific radiation protocols used to treat the initial presenta-
tion of the most common gynecologic malignancies involving
the endometrium, cervix, vagina, and vulva, as well as a brief
overview of ovarian cancer, primary peritoneal carcinoma,
fallopian tube carcinoma. A general overview of palliative
treatment options will be provided at the end of the chapter.

Use of Radiation Therapy in the Most
Common Gynecologic Malignancies

Endometrial Cancer

e Most common gynecologic malignancy diagnosed in the
USA [8].

e Standard of care: up-front surgery (with consideration of
lymph node dissection) serves to stage the cancer.

— Low risk patients are typically not given a nodal dissec-
tion at the time of surgery and are often observed fol-
lowing surgery.

— Vaginal brachytherapy: used for more deeply invasive
lesions, higher-grade lesions, older patients, or patients
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with lymphovascular space invasion as isolated high
risk factor.

Pelvic and paraaortic irradiation: reserved for the high-
est risk Stage I patients with multiple high risk factors,
high risk Stage I patients without a nodal dissection,
and advanced stage patients.

See Table 7.2 for a summary of the key research studies
and clinical trials that comprise the basis for the above
general treatment recommendations [9, 10, 14-17].

Key Research Studies in the Treatment
of Early Stage (Stage I-1T) Endometrial
Carcinoma

e Aalders et al. (1980)

— Randomized controlled trial designed to study the ben-

efit of additional pelvic external beam radiation therapy
(EBRT) following surgery and vaginal brachytherapy in
the treatment of Stage I endometrial carcinoma [9].

— Five hundred and forty patients with Stage I endometrial

carcinoma received a total abdominal hysterectomy
and bilateral salpingo-oophorectomy (with no pelvic
lymph node dissection) followed by postoperative vagi-
nal cuff brachytherapy. Patients were then randomized
to no further treatment versus additional treatment
with EBRT to the draining pelvic lymphatics.

EBRT significantly reduced the risk of local recurrence
(1.9 % vaginal and pelvic recurrence rate in EBRT
group vs. 6.9 % recurrence rate in the no additional
treatment group, p <0.01).

o EBRT group non-significantly developed more dis-
tant metastases than the no additional treatment
group (9.9 % vs. 5.4 %,0.10>p>0.05) [9].

o There was no overall survival benefit for additional
EBRT observed at 9 years (90 % in the control
group vs. 87 % in the EBRT group).
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e}

Poor prognostic indicators identified: age >60 years,
FIGO Stage IB (previously termed FIGO Stage 1C),
histologic Grade 3, and lymphovascular invasion [9].
A subset analysis revealed that only patients with
poorly differentiated (grade 3) tumors, infiltrating
more than half of the myometrial thickness, benefit
from additional external beam radiation therapy
(overall survival 82 % in the EBRT group vs. 72 % in
the no additional treatment group) [9].

— The Post Operative Radiation Therapy in Endometrial
Carcinoma 1 (PORTEC-1) trial.

e}

Randomized controlled trial designed to address the
benefit of postoperative radiation therapy following
initial surgery for endometrial carcinoma [10-13].
Seven hundred and fifteen patients with Stage IB
(grade 2-3) or Stage IC (grade 1-2) received a total
abdominal hysterectomy and bilateral salpingo-
oophorectomy (with no pelvic lymph node dissec-
tion). Patients were then randomized to receive
EBRT versus no further therapy.

Significant reduction in local recurrence with EBRT
(5.8 % in the EBRT group vs. 15.5 % in the NAT
group at 15 years, p<0.001), but no overall survival
benefit [13].

EBRT was more likely to be associated with adverse
events, with up to 26 % of patients in the EBRT arm
experiencing toxicity (mostly grade 1-2) compared
to 4 % patients in the control arm [11], with side
effects from the radiation therapy seen to persist at
15 years post-treatment [13].

Given the absence of a survival benefit for EBRT
and the relatively high rate of toxicity, EBRT is rec-
ommended to only be given to patients determined
to be at high risk of recurrence.

m Risk factors: age >60 years, grade 3 lesions, deep
myometrial invasion.



7. Radiation Therapy in Gynecologic Cancer 307

m Patients with 2 of these 3 high risk features (high
intermediate risk, HIR, patients) were seen to
have a 20 % risk of locoregional recurrence with-
out radiation therapy, which decreased to 5 %
following EBRT [10].

o Thus,after PORTEC-1,it was felt that there remained
an indication for EBRT in HIR patients, but should
be avoided in low-intermediate risk patients [13].

- GOG-99 trial

o Conducted to assess the benefit of postoperative
radiation therapy versus no additional treatment
following surgery for endometrial carcinoma on
recurrence-free interval as the primary outcome [14].

o In this study, 392 patients with intermediate or high-
intermediate risk were randomized following total
abdominal hysterectomy with bilateral salpingo-
oophorectomy (with select patients receiving pelvic
lymph node dissection) to postoperative radiation
therapy versus no additional treatment.

o Significantly lower recurrence rate in the EBRT
treated group compared to the group receiving no
additional treatment, which was especially pro-
nounced in the high intermediate risk patient subset
(6 % in the EBRT group vs. 26 % in the no addi-
tional treatment group at 2 years, p <0.01) [14].

o Conclusion: postoperative radiation therapy signifi-
cantly decreases the risk of recurrence in early stage
endometrial carcinoma, but should be limited to
patients with high intermediate risk features [14].

— PORTEC-2

o Because most recurrences for limited-stage endome-
trial carcinoma following surgery occur in the vagi-
nal cuff, PORTEC-2 was designed to compare the
efficacy of vaginal brachytherapy with pelvic EBRT
for preventing vaginal recurrence following hyster-
ectomy [15].
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o In this study, 427 intermediate or high-risk endometrial
carcinoma patients received total abdominal hysterec-
tomy with bilateral saplingooophorectomy (and no
lymph node dissection) and were then randomized to
receiving either EBRT or vaginal brachytherapy.

o At 5 years, vaginal brachytherapy is as effective as
EBRT for preventing vaginal recurrence.

No difference in locoregional-relapse, isolated pelvic
recurrence, distant metastases, or overall survival [15].

o Vaginal brachytherapy was associated with signifi-
cantly less acute grade 1-2 gastrointestinal toxicity
than the EBRT group (13 % vs. 54 %).

o Conclusion: vaginal brachytherapy should be used in
place of EBRT as the standard-of-care adjunctive
therapy for patients that fit PORTEC-2 criteria [15].

e Chemotherapy: used for patients with more advanced dis-
ease, or higher-risk limited stage disease.
e JGOG-2033 trial

Conducted to compare postoperative pelvic radiation
with chemotherapy for patients with >50 % myometrial
invasion (Stage IC-IV) [16].

In this trial, 385 patients were randomized following
TAH/BSO or radical hysterectomy (with the majority
of patients receiving pelvic lymph node dissection) to
receive either pelvic radiation therapy (AP/PA field to
45-50 Gy) or 3 courses of cisplatin/doxorubicin/
cyclophosphamide.

At 5 years, no survival differences between the groups
(progression-free or overall) [16].

On subset analysis, there was no difference for low or
intermediate risk patients.

o In the high-risk group (defined as patients with Stage
IC and age >70 years old, or patients with Stage IC,
grade 3 disease, Stage II, or Stage IIIA patients),
chemotherapy was associated with an overall survival
benefit compared to radiation (89.7 % vs. 73.6 %,
p<0.01) [16].
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e Maggi et al. (2006)

— Compared EBRT versus combined platinum-based
chemotherapy following surgery for high-risk endome-
trial carcinoma [17].

— Three hundred and forty-five patients with high-risk
endometrial carcinoma (defined as Stage IC, grade 3,
Stage IIC, grade III, with >50 % myometrial invasion,
and Stage III patients) were randomized to receiving
either EBRT (to 45-50 Gy) or 5 cycles of cisplatin/
doxorubicin/cyclophosphamide chemotherapy.

— At 5 years, there were no differences in overall-survival
or progression-free survival between the groups [17].

o The authors noted that there was a trend toward
delayed local relapse with radiation therapy, and a
trend for delayed progression to distant metastatic
disease with chemotherapy, but these trends were
not significant [17].

Key Research Studies in the Treatment
of Locally Advanced (Stage I1I-1V)
Endometrial Carcinoma

e For patients with higher-stage endometrial carcinoma, sur-
gery, chemotherapy, and radiation therapy are all vital
treatment components.

e Hogberg et al. presented the pooled results from two ran-
domized studies (NSGO-EC-9501/EORTC-55991 and
MaNGO ILIADE-III) designed to address the benefit of
chemotherapy following surgery and radiation therapy for
advanced endometrial carcinoma [18].

— Five hundred and thirty-four patients with high-risk
Stage I-III endometrial carcinoma patients received
TAH/BSO were randomized to receive radiation ther-
apy alone or sequential radiation therapy and
chemotherapy.
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— Additional chemotherapy improves progression-free
survival, and there was a trend to improving overall
survival [18].

e GOG 184 trial

— Randomized patients with advanced endometrial carci-
noma (Stage I1I or I'V) treated with surgery and tumor-
volume directed pelvic irradiation to receive either
cisplatin and doxorubicin or cisplatin, doxorubicin, and
paclitaxel chemotherapy.

o No difference in recurrence-free survival between
arms.

o The addition of paclitaxel was associated with
increased toxicity [19].

e GOG 122

— Randomized trial designed to compare whole-
abdominal radiation versus chemotherapy in patients
with Stage III-IV endometrial carcinoma and no
greater than 2 cm of residual disease following hyster-
ectomy [20].

— Three hundred and ninety-six patients who received a
TAH/BSO were then randomized to receive either
whole abdominal radiation (AP/PA fields to 30 Gy with
15 Gy boost to lymph nodes) or 8 cycles of doxorubicin
and cisplatin chemotherapy.

— At 5 years, significant improvement in overall survival
for the chemotherapy group (55 %) compared to the
group receiving abdominal radiation therapy (42 %),
however with greater acute toxicity observed in the
chemotherapy arm [20].

o Approximately half of the patients in both arms
experienced recurrence; patients in the chemother-
apy arm tended to have higher rates of pelvic recur-
rence, whereas patients in the chemotherapy arm
had fewer distant recurrences [20].
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— The whole abdominal radiation dose was relatively low
with an outdated administration compared to tech-
niques employed today.

e Sandwich trials: administered adjuvant radiation therapy
“sandwiched” between courses of chemotherapy.

— Einstein et al. presented the results from a phase II
prospective study designed to assess the tolerability of
sequential chemotherapy with radiation therapy for
advanced endometrial carcinoma [21]. Following sur-
gery, patients were given a sequence of paclitaxel, radia-
tion therapy, and carboplatin.

o The treatment was well-tolerated, and the authors
reported overall survival of 6.3 years for Stage I/II,
3.0 years for stage III/IV [21].

— Secord et al. [22] presented the results of a multicenter
retrospective analysis of patients with Stage III and IV
endometrial carcinoma to assess the whether there was
benefit for a particular sequencing of chemotherapy
and radiation following surgery.

o “Sandwich” chemotherapy-radiation-chemother-
apy (CRC) was associated with improved survival
compared to chemotherapy followed by radiation
(CR) and radiation followed by chemotherapy
(RO) [22].

¢ Ongoing trials
- GOG-0249

o Designed to assess whether vaginal cuff brachyther-
apy followed by 3 cycles of chemotherapy (paclitaxel
and carboplatin) increases recurrence-free survival
compared to EBRT in patients with Stage I-IIA
endometrial carcinoma with high-intermediate risk
factors.
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- PORTEC-3

o Designed to compare EBRT alone versus concurrent
cisplatin-EBRT followed by adjuvant chemotherapy
(paclitaxel and carboplatin) in high risk stage I-111
patients.

- GOG 0258

o Addresses the benefit for concurrent cisplatin and
tumor-volume directed irradiation followed by carbo-
platin and paclitaxel versus carboplatin and paclitaxel
alone for advanced endometrial carcinoma patients.

Cervical Cancer

e The third most common gynecologic malignancy diag-
nosed in the USA, following endometrial and ovarian
cancer.

e Formerly the most common cause of cancer-related mor-
tality in the USA, however mortality from cervical cancer
has decreased dramatically as a result of improved access
to Papanicolaou smear screening programs [23].

e Worldwide, however, cervical cancer remains the second
most common cause of cancer-related mortality.

Treatment of Microinvasive (Stage 1A) Cervical
Cancer

e The current primary treatment of Stage IA1 cervical can-
cer with no lymphovascular space invasion is cervical
conization.

e For Stage IA2 disease, or IA1 with lymphovascular space
invasion, the treatment is modified or radical hysterec-
tomy with consideration for pelvic lymph node dissection.

e In poor surgical candidates, brachytherapy alone (if stage
IA1) or external beam radiation therapy with brachyther-
apy (stage IA2) are reasonable options [24, 25].
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Key Research Studies in the Treatment
of Early Stage Non-Bulky (Stage IB1 and ITA
<4 cm) Cervical Cancer

Surgery and radiation are equivalent treatment options for
early stage, non-bulky cervical cancer because no trial has
shown a survival or disease-free survival advantage for
either modality [26, 27].

However, surgery and radiation therapy differ in their side
effect profile.

Landoni et al. (1997)

Randomized 343 patients with Stage IB-IIA cervical
cancer to receive radical hysterectomy versus EBRT (to
47 Gy) followed by LDR to a median dose of 76 Gy [26].
Patients in the surgical arm who were found to have
Stage IIB or greater disease were allowed adjuvant RT,
and 63 % of patients in the surgery arm received RT.
At 5 years, there was no difference in overall (87 % in
the surgery group vs. 90 % in the radiation therapy
group) or disease-free survival.

For patients with adenocarcinoma histology, there was
an overall survival advantage for surgery (70 %) com-
pared to radiation therapy (59 %), as well as a disease-
free survival benefit.

Surgery was associated with a higher risk of grade 2-3
complications (28 %) compared to radiation therapy
(12 %), and patients who had surgery with adjuvant
radiation therapy experienced the highest rate of com-
plications [26].

GOG 71/RTOG 8412

Addressed whether surgery plus adjuvant radiation
therapy confers benefit beyond radiation therapy alone.
Two hundred and fifty-six patients with “bulky” Stage
IB cervical cancer (defined as exophytic or “barrel”
shaped tumors greater than 4 cm) were randomized to
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receive either external beam radiation therapy followed
by hysterectomy or external beam radiation therapy
alone [27]. Both groups received brachytherapy 1-2
weeks following completion of treatment.

At 5 years, no difference in overall survival between the
groups.

o But radiation therapy plus hysterectomy had a lower
incidence of local relapse (14 %) compared to the
radiation therapy alone (27 %).

— There was also a trend towards a progression-free sur-

vival benefit with the addition of hysterectomy (62 %
vs. 53 %, p=0.09) [27].

e The presence of certain risk factors in Stage IB cervical
cancer patients can assist in determining which patients
will benefit most from adjuvant radiation therapy [28].

e Delgado et al. (1990)

— Prospectively evaluated 645 patients with Stage 1 squa-

mous cell carcinoma of the cervix to determine prog-
nostic factors associated with disease-free interval [29].

o Disease-free interval is strongly associated with depth
of tumor invasion, tumor size, and capillary-lymphatic
space (or lymphovascular space) invasion.

o These criteria are the “Sedlis criteria.”

m Patients need postoperative radiation therapy if
they have 2 or more of the following factors: 1)
size >4 cm, 2) deep stromal invasion (invasion of
carcinoma to greater than 1/3 of the stroma), and
3) lymphovascular space invasion.

¢ The GOG-0263 is evaluating the role of radia-
tion therapy with or without chemotherapy in
patients with Stage I or II cervical cancer (with
greater than 2/3 Sedlis criteria) following
surgery.
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Treatment of Early Stage Bulky (Stage 1B2
and ITA >4 cm) and Locally Advanced
(Stage IIB-IVA) Cervical Cancer

e Radiation and chemotherapy are indicated for early stage
bulky cervical cancer [30].

e For patients with clinically visible disease (at least Stage
IB2), or with bulky disease (>4 cm) that invades beyond
the uterus but without parametrial invasion (Stage 11A),
concurrent chemotherapy and radiation afford a signifi-
cant survival benefit when compared to radiation therapy
alone, with or without surgery [31-36].

— The combination of surgery and chemoradiation is
more toxic than primary chemoradiation, so if there is
suspicion that postoperative adjuvant therapy will be
needed (if a patient is felt to have a high risk of parame-
trial invasion, positive margins, or positive nodes on
surgery) consideration of primary chemoradiation
should be entertained [36].

e Standard of care chemotherapy: cisplatin-based
chemotherapy.

— Two randomized controlled trials have demonstrated a
survival benefit for the addition of weekly cisplatin-
based chemotherapy given concurrently with radiation
therapy [34, 35], and three randomized controlled trials
have demonstrated a survival benefit for the addition of
cisplatin and 5-fluorauracil given concurrently with
radiation therapy [32, 33, 36].

o Pearcey et al. was the only randomized controlled
trial comparing radiation therapy alone with radia-
tion therapy plus weekly cisplatin that did not show
a survival benefit for the addition of cisplatin [37].
Other investigators have also published on carbopla-
tin and paclitaxel [38].

o Combination therapies (with gemcitabine or biolog-
ics such as bevacizumab) are currently under investi-
gation. See Table 7.2 for a summary of these trials.
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Key Research Studies (See Table 7.3
for More Detail)

e GOG 123

— Randomized 369 patients with Stage IB2 cervical carci-
noma to receive radiation therapy alone or RT plus
weekly cisplatin [35].

— There was an overall and progression-free survival ben-
efit for the addition of weekly cisplatin [35], preserved
for a median follow-up of 8 years [31].

e GOG 120

— Three-arm randomized controlled trial that assigned
patients to receive radiation therapy and weekly cispla-
tin, radiation therapy plus hydroxyurea, or radiation
therapy plus cisplatin, FU, and hydroxyurea [34].

— Similar overall survival and progression-free survival
benefits were seen when the two arms containing
cisplatin-based chemotherapy were used compared to
radiation therapy plus hydroxyurea alone [34].

— Comparable survival benefits were seen in the GOG 85
trial ([32]; comparing radiation therapy with hydroxy-
urea with radiation therapy and cisplatin plus fluoro-
uracil), as well as GOG 109 ([36]; comparing radiation
therapy alone with radiation therapy and cisplatin plus
fluorouracil).

¢ RTOG 90-01

— Addressed the distinction between extended-field radi-
ation therapy (with coverage of the para-aortic lymph
nodes) versus radiation therapy plus cisplatin and fluo-
rouracil [33].

— Survival benefit found for the addition of cisplatin/FU
chemotherapy.

e NCI Canada study

— The only randomized controlled trial that did not show a
benefit for the addition of cisplatin-based chemotherapy to
radiation therapy in the treatment of cervical cancer [37].
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— Two hundred and fifty-three patients were randomized

to receive radiation therapy alone or radiation therapy
plus weekly cisplatin for patients with Stage IB-IVA
cervical cancer [37].

No difference in overall survival or progression-free
survival.

Hypotheses why their study did not show a benefit of
cisplatin when five other trials showed a benefit:

o The GOG 120 [34] and the GOG 85 [32] trials dif-
fered from the NCI Canada study because they did
not have an RT-alone arm.

o GOG 85 [32] and GOG 109 [36] trials paired cispla-
tin with fluorouracil instead of cisplatin alone.

o The RTOG 90-01 trial [33] had an RT-only arm; how-
ever, the radiation therapy delivered was extended-
field and modified to cover the para-aortics.

o In the GOG 85 and GOG 120 trials, the median
duration of radiation treatment was 62 and 64 days,
respectively, whereas the treatment duration was 51
days in the NCI Canada study.

o The addition of fluorouracil may have contributed to
the survival benefit seen in GOG 85 and RTOG
90-01.

The GOG 123 [35] trial was the most similar to the NCI
Canada study in that the comparison arms were the
same in both studies (radiation therapy alone vs. radia-
tion therapy and weekly cisplatin); however, the GOG
123 trial showed that there was a survival advantage to
weekly cisplatin whereas the NCIC study failed to find
a benefit.

o In the GOG 123 (Keys et al.) study, patients were
limited to bulky stage IB2 cervical cancer, whereas
the NCI Canada study included patients with stage
IB-IVA. Moreover, all patients in the GOG 123 trial
received an adjuvant extrafascial hysterectomy fol-
lowing either preoperative radiation therapy alone
or preoperative radiation therapy with cisplatin.
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Current NCCN guidelines recommend treatment with
external beam radiation therapy with concurrent cisplatin-
based chemotherapy in addition to brachytherapy for
treatment of this subset of patients.

Vulvar Cancer

Carcinoma of the vulva is a rare gynecologic malignancy,
comprising less than 3 % of gynecologic cancers [40].

In women greater than 50 years of age, vulvar cancer is
often associated with non-neoplastic epithelial disorders
(e.g., chronic inflammation or lichen sclerosis), and does
not generally present with cervical neoplasia or condylo-
mas [40].

In women younger than 50 years, vulvar cancer is often
associated with the human papillomavirus (HPV), and gen-
erally presents with precursor lesions and condylomata [40].
The majority of vulvar cancers are diagnosed in the early
stages, although older women tend to present with more
advanced disease [40].

Treatment of Limited-Stage (Stage I)
Vulvar Cancer

For resectable Stage I vulvar carcinoma, surgery is the
primary treatment.

Radical vulvectomy with bilateral dissection of inguinal
groin nodes was the standard of care, but in modern prac-
tice, radical local excision is performed with inguinal
lymph node dissection based on depth of invasion [40].
The risk of recurrence is directly related to surgical mar-
gins, with >1 cm margin typically associated with the least
risk of local recurrence [41].

Predictors of recurrence following surgery include:

— Depth of invasion, tumor thickness, infiltrative growth,
lymphovascular invasion, increasing keratin, and greater
than 10 mitoses on histology [41].
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¢ Adjuvant radiation can be used in the setting of close or
positive margins, positive lymph nodes, high-grade lesions
and those lesions with lymphovascular space invasion.

e Faul et al. reported results from a retrospective review of
62 patients with either close (<8 mm) or positive margins
following surgery [42].

— Half of the patients received radiation therapy covering
the vulva, bilateral groins and lower pelvis, while the
other half of patients were observed.

— The use of postoperative radiation therapy lowered the
rate of locoregional recurrence (69 % of the observed
group recurred compared to 33 % in the radiation
therapy group) [42].

Treatment of Advanced-Stage (Stage 11-1V)
Vulvar Cancer

e For unresectable, Stage II-IV vulvar carcinoma, the pri-
mary treatment is radiation therapy with interstitial or
intracavitary brachytherapy [43].

e Chemotherapy can also be used for more advanced cases;
commonly used agents include fluorouracil, cisplatin and
carboplatin.

e GOG 101

— Designed to determine the feasibility of preoperative
chemoradiation in patients with advanced vulvar
cancer [44].

— Seventy-three patients with clinical Stage III-IV squa-
mous cell carcinoma received a split course (i.e., with a
planned treatment break) of concurrent chemotherapy
(cisplatin and 5-fluorouracil) and radiation therapy fol-
lowed by surgical excision of the residual tumor plus
bilateral inguinal lymph node dissection.

— Following chemoradiation, 47 % patients had no visible
vulvar cancer, and only 3 % were found to have residual
unresectable disease [44].
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— Conclusion: preoperative chemoradiation therapy may
decrease the need for total pelvic exenteration in
patients with advanced stage vulvar cancer [44].

e GOG 205

— Designed to improve upon the GOG 101 protocol for
utilizing concurrent chemoradiation as the primary
treatment of locally advanced vulvar carcinoma [45].

o The GOG 205 protocol specified weekly cisplatin
with radiation therapy (adopting the standard of
care for squamous cell carcinoma of the cervix),
eliminated the planned treatment break utilized in
GOG 101, and delivered a higher total dose to the
primary tumor [45].

— Fifty-eight patients with locally advanced (T3 or T4
tumors not amenable to surgical resection with radical
vulvectomy) were given this higher dose of radiation
therapy (57.6 Gy) with weekly cisplatin, followed by
surgical resection of any residual tumor (or biopsy to
confirm no residual tumor) [45].

— Sixty-four percent of patients achieved a complete clini-
cal response, which was noted to be an improvement
from the 47 % cited in the GOG 101 study.

— Conclusion: based on GOG 101 and GOG 205, primary
chemoradiation should be considered as initial treatment
for vulvar cancer that would otherwise require pelvic
exenteration or partial removal of the closely involved
structures (i.e., urethra, vagina, anus, bladder, rectum).

Vaginal Cancer

¢ Primary vaginal neoplasms are rare, comprising less than 2 %
of gynecologic malignancies [46]. If any part of the lesion
touches the cervix it is classified as a cervical carcinoma.

* Vaginal squamous cell carcinoma has many of the same
risk factors as cervical cancer, and there is a strong
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association between the development of vaginal cancer
with persistent HPV infection [46].

— Otbher risk factors include: infection with HSV or tricho-
monas, an increasing number of sexual partners, long-
term pessary use, smoking, immunosuppression, prior
pelvic radiation, and maternal use of diethylstilbestrol.

¢ Generally, vaginal cancer is preceded by a precursor vagi-
nal intraepithelial neoplasia lesion [46].

¢ A higher proportion of late-stage disease is seen in Black,
Asian Pacific Islander, Hispanic and older women, and a
lower S-year survival rate is seen in these groups [46].

— Squamous cell carcinoma is the most common histol-
ogy; however, adenocarcinoma and non-epithelial
tumors (e.g., melanoma, sarcoma) are possible and
carry a worse prognosis than squamous cell histology.

e Surgery is the standard of care for vaginal carcinoma in
situ, and primary radiation therapy (consists of EBRT with
a brachytherapy boost) is the standard of care for localized
vaginal cancer [47].

— Brachytherapy can be considered alone for more lim-
ited lesions (<2 cm, <0.5 cm thick). Surgical options are
generally considered to result in increased morbidity
than radiation.

e Most of the literature is retrospective, and there are no
randomized controlled trials comparing surgery with
radiation therapy.

Retrospective Studies

e Number of retrospective studies have documented out-
comes of vaginal cancer treated with primary radiation
therapy [48-53].

— Frank et al. reported outcomes from a retrospective series
of 193 patients with Stage I-IV vaginal carcinoma treated
with EBRT (40-45 Gy) followed by brachytherapy
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(to deliver total of 75-80 Gy) [48]. Disease specific
survival was 85 % for Stage I patients, 78 % for Stage II,
and 58 % for Stage III-IV patients.

o Most common type of failure was locoregional.

o Conclusion: primary radiation therapy can provide
excellent outcomes for patients with vaginal carci-
noma [48].

— Mock et al. documented outcomes for using HDR
brachytherapy alone or in conjunction with EBRT to
treat primary vaginal carcinoma, and report that HDR
brachytherapy is effective and tolerable [51].

— Kucera et al. conducted a retrospective series to com-
pare HDR to conventional LDR brachytherapy and
found no difference in overall survival with HDR com-
pared to LDR brachytherapy [54].

e Primary radiation therapy is an effective treatment for
patients with vaginal carcinoma, especially patients with
Stage 1 disease [53].

e For patients with tumors beyond Stage I, brachytherapy is
necessary to enhance locoregional control, and the use of
systemic chemotherapy may improve survival in patients
with more advanced disease or distant metastases [53].

e Concurrent chemotherapy and radiation therapy can be
given in the initial treatment of locally advanced vaginal
cancer [55-58].

— Commonly used agents include 5-fluorouracil, cisplatin,
mitomycin.

— Samant et al. published results from a Canadian retro-
spective series that included 12 patients with Stage 11—
IVA vaginal cancer treated with concurrent weekly
cisplatin plus radiation therapy (EBRT plus brachy-
therapy) [56].

o The overall survival rate after 5 years was 66 %, with
75 % progression-free survival and 92 % locore-
gional control [56].
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— Dalrymple et al. (2004)

o Fourteen patients with Stage I-11I vaginal carcinoma
were treated with primary chemoradiation therapy
[57]. Patients received either S-fluorouracil (5-FU),
5-FU/cisplatin, or mitomycin, and the authors
reported 65 % survival after a median follow-up of 8
years [57].

Thus, primary chemoradiation can be effective for the
treatment of vaginal cancer and should be considered
especially for more advanced cases.

Ovarian Cancer, Primary Peritoneal,
and Fallopian Tube Carcinoma

Ovarian Cancer

For the majority of ovarian cancer histologies (epithelial,
sex-cord stromal, and germ cell) the standard of care is a
total abdominal hysterectomy with bilateral salpingo-
oophorectomy with staging as the initial treatment.

For epithelial ovarian cancer, current NCCN guidelines
suggest that patients with Stage IA-IB Grade 1 disease be
observed, and patients with Stage IA-IB Grade 2 or
greater disease receive chemotherapy with a taxane/
carboplatin.

Whole abdomen radiation therapy is no longer recom-
mended in the initial treatment of ovarian cancer, but
radiation therapy plays an important role in palliative care.

Primary Peritoneal Carcinoma

Extra-ovarian primary peritoneal carcinoma is similar to
serous ovarian carcinoma in terms of clinical presentation,
appearance on histology, and response to chemotherapy [59].
Primary peritoneal carcinoma accounts for nearly 10 % of
cases where the presumed diagnosis is ovarian cancer and
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it can arise following bilateral oophorectomy that is per-
formed for reasons of prophylaxis or for removal of
benign tumors [59, 60].

— The histology in most cases is serous, although non-
serous tumors can be seen [59, 60].

e Debulking surgery and multi-agent cisplatin-based che-
motherapy are the standard treatments [60], and radiation
therapy can be employed for palliative indications.

Fallopian Tube Carcinoma

¢ Primary fallopian tube carcinoma is an extremely aggres-
sive but very rare neoplasm, accounting for less than 2 %
of gynecologic malignancies [61].

¢ Primary fallopian tube carcinoma is treated similarly to
epithelial ovarian cancer, with surgery and chemotherapy
as cornerstones of treatment [61].

¢ Klein et al. reported the results of a multicenter retrospec-
tive study examining outcomes following postoperative
adjuvant radiation or chemotherapy for 95 patients with
Stage I-II primary fallopian tube carcinoma [62].

— The authors reported no difference in overall survival
between adjuvant radiation therapy versus chemother-

apy [62].

¢ Radiation therapy can also be used in the palliative setting
for cases of advanced primary fallopian tube carcinoma.

Palliative Radiation

e Palliative radiotherapy can be employed to ameliorate
pain and bleeding that may arise in the advanced stages of
a gynecologic malignancy.

e A variety of regimens have been employed in the pallia-
tive setting, ranging from treatments in a single dose, daily
treatments or twice-daily fractionation schemes.
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— RTOG 7905

o Phase II study of 48 patients designed to document

treatment outcomes with palliative radiotherapy and
misonidazole for advanced pelvic malignancy [63].
Patients received a single dose of 10 Gy repeated at
4 week intervals for a total of 3 fractions.
Approximately 68 % of patients exhibited some
response, but there was a high rate of complications
(49 % crude late complications rate) [63].

- RTOG 8502

o Prospective longitudinal study designed to improve

upon the palliative fractionation scheme employed
in RTOG 7905.

Women with advanced gynecologic malignancies
received palliative radiation therapy to 44 Gy in
3.7 Gy fractions delivered BID for 2 consecutive
days followed by a break before the next set of 4
treatments [64].

6.9 % patients had late grade 3+ complications at 18
months, which represents a significant decrease from
the 49 % seen in RTOG 7905, and no one receiving
less than 30 Gy had late toxicity [64].
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Chapter 8

Critical Care

Alexandre Buckley and Ana 1. Tergas

Mechanical Ventilation

e Mechanical ventilation (MV) is indicated in the case of
respiratory failure and can partially or fully replace spon-
taneous breathing. The basic mechanism of MV is as
follows:

— Performed through a positive pressure mechanism.

— After an inspiratory trigger, oxygen-containing air is
forced into the airway expanding the alveoli and
increasing the pressure.

— After a termination signal, expiration follows passively.
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Fic. 8.1. Airway pressure curve at the end of inspiration and
held expiration. Initial decrease in peak pressure followed by the
plateau pressure.

Lung Mechanics, Monitoring, and Physiology

e Both the upper airway resistance and the lungs elastic
recoil (compliance) generate resistance to air flow.

e Peak pressure (Ppeak) occurs at the end of inspiration and
is followed by a plateau pressure.

— The plateau pressure is the pressure in the airway in the
hypothetical situation of held inspiration and no
expiration.

— There is an initial decrease in peak pressure followed by
the plateau pressure (Fig. 8.1).

* An acute change in upper airway resistance (e.g., endotra-
cheal tube obstruction) would generate an acute increase
in Ppeak with unchanged plateau pressure.

e Decreased lung compliance would increase both Ppeak
and plateau pressure (e.g., atelectasis, pneumonia, pneu-
mothorax) whereas an endotracheal cuff leak would
decrease the Ppeak (Fig. 8.2).
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Fic. 8.2. Assessment of acute respiratory deterioration of patients
in the ventilator. Decreased lung compliance would increase both
Ppeak and plateau pressure (e.g., atelectasis, pneumonia, pneumo-
thorax) whereas an endotracheal cuff leak would decrease the

Ppeak.

¢ Mechanical breaths can be delivered by either pressure-
cycled ventilation or volume-cycled ventilation.

— Advantage of volume-cycled ventilation is that a con-
stant volume is assured. However, in noncompliant
lungs, intrathoracic pressures can be very high, which
can result in lung injury (barotrauma) and have an

adverse effect on cardiac output.

— The increased intrathoracic pressure associated with
mechanical ventilation can reduce ventricular filling by
impeding venous return and reducing cardiac distensi-
bility. Ventricular output is usually facilitated by the
positive intrathoracic pressure. The end result in cardiac
output and blood pressure will depend on which of
the two effects predominates.
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TaBLE 8.1. Modes of mechanical ventilation [1].

Type of breath

Mode Breath strategy Trigger Mandatory Assisted Spontaneous
CMV  Volume or Ventilator  Yes No No

pressure cycled
AC Volume or Ventilator  Yes Yes No

pressure cycled and patient
IMV/  Volume or Ventilator  Yes Yes Yes
SIMV  pressure cycled and patient
PSV  Pressure-cycled Patient No Yes No

AC assist control, CMV controlled mechanical ventilation, IMV/SIMV inter-
mittent mandatory ventilation/synchronized mandatory ventilation, PSV
pressure support ventilation

Modes of Mechanical Ventilation

* Modes of mechanical ventilation are classified by the type
of breath they deliver.

— The ventilator settings can control, assist, or support the
volume or pressure the clinician has determined to be
delivered. Each breath is triggered either by the ventila-
tor or the patient (Table 8.1) [1].

Some of the most frequently used modes are assist control
(AC), synchronized intermittent mandatory ventilation
(SIMV) and pressure support.

¢ Controlled Mechanical Ventilation (CMV).

— Minute ventilation is established by the respiratory rate
and the tidal volume chosen by the practitioner.

— The patient does not do any effort to trigger or assist
with the respiration.

¢ Assist Controlled (AC) Mode.

— Clinician determines the minute ventilation by setting
the respiratory rate and tidal volume.

— The patient can increase the minute ventilation if she
triggers a respiration.

— Each patient-initiated breath receives the set tidal vol-
ume that has been established.
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TasLE 8.2. The principles of lung-protective ventilation.

1. Prevention of trauma due to excessive volume (tidal volume 4-8 mL/kg
of PBW, with predicted plateau volume <30 cm H,O)

2. Prevention of atelectasis by positive end-expiratory pressure (PEEP)
>5 cm H,O and recruitment maneuvers (prolonged inspiration at
30-50 cm H,O for 30-40 s, a sigh breath with high tidal volume, high
pressure during PSV) [3]

3. Adequate ventilation (respiratory rate: 20-35)

4. Prevention of hyperoxia (peripheral oxygen saturation SpO, 88-95 %)

PBW predicted body weight. PBW females=45.5+0.91 x (height—152.4);
PBW males=50+0.91 x (height —152.4)

e Synchronized Intermittent Mandatory Ventilation (SIMV).

— Clinician determines the minute ventilation by setting
the respiration rate and tidal volume.

— Breaths are synchronized with patient’s inspiratory
effort.

— SIMV differs from AC in that the patient can also
increase the minute ventilation by spontaneous breath-
ing without ventilator assistance.

Initiation of Mechanical Ventilation
Consider the following parameters:

1. Use of invasive or noninvasive mechanical ventilation.
2. Mode of mechanical ventilation.

3. Amount of support to be delivered.

4. Initial ventilator settings.

The selection of the mode is generally based on clinician
familiarity and institutional preferences [2]. Recent data sug-
gests that lung-protective mechanical ventilation used for
acute respiratory distress syndrome (ARDS) is safe and
potentially beneficial in patients who do not have ARDS [3]
(Table 8.2). The ideal level of respiratory support allows suf-
ficient rest to the respiratory muscles, without causing atro-
phy, while attaining adequate ventilation. The AC mode
delivers the highest level of support and can be used to initi-
ate mechanical ventilation.
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Management of Mechanical Ventilation After
Initiation [4]

1. Reduce tidal volume (Vt) by 1 mL/kg every 2 h until
Vt=6 mL/kg and measure plateau pressure. Continue reduc-
ing Vt until plateau pressure <30 cm H,O or Vt=4 mL/kg.

2. Monitor arterial blood gas and correct with respiratory
rate and Vt settings as necessary.

3. Goals: Vt=6 mL/kg, plateau pressure <30 cm H,O and
pH=7.30-7.45.

Acute Respiratory Distress Syndrome (ARDS)

In 2011, The European Society of Intensive Care Medicine,
endorsed by the American Thoracic Society and the Society
of Critical Care Medicine, developed the Berlin definition for
ARDS. It is described as an acute, diffuse, inflammatory lung
injury leading to increased vascular permeability, increased
lung weight, and loss of aerated lung tissue. Diffuse alveolar
damage leads to increased dead space and decreased lung
compliance. The clinical result is hypoxemia and diffuse bilat-
eral radiographic opacities [5] (Table 8.3).

TaBLE8.3. The Berlin definition for ARDS (the ARDS definition task force) [5].

Acute respiratory distress syndrome

Timing Within 1 week of a known clinical insult or new
worsening respiratory symptoms

Chest Bilateral opacities-not fully explained by

imaging effusions, lobar/lung collapse, or nodules

Origin of Respiratory failure not fully explained by

edema cardiac failure or fluid overload. Need objective

assessment (e.g., echocardiography) to exclude
hydrostatic edema if no risk factor present
Mild 200 mmHg <PaO,/FiO, <300 mmHg with PEEP
or CPAP >5 cm H,O
Oxygenation Moderate 100 mmHg<PaO,/FiO, <200 mmHg with PEEP
>5cm H,O
Severe PaO,/FiO, <100 mmHg with PEEP >5 cm H,O

Mild, moderate and severe stages of ARDS have 27,32, and 45 % mortality
rate, respectively and a median duration of mechanical ventilation in survi-
vors of 5,7, and 9 days, respectively
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ARDS severity correlates well with mortality and with
increased median duration of mechanical ventilation
(Table 8.3) [5]. Mild, moderate, and severe ARDS are associ-
ated with 27, 32, and 45 % mortality, respectively.

Consensus exists about using mechanical ventilator strate-
gies to decrease ventilator-associated lung injury in ARDS.

Low tidal volume ventilation (LTVV) is associated with
decreased mortality and more days off the ventilator [6,7]. Lung-
protective ventilation principles should be employed (Table 8.2).

e The Vt should be adjusted based on plateau pressure.

e The plateau pressure should be measured every 4 h or
after each change in PEEP or Vt.

* The goal plateau pressure is <30 cm H,O.

* Oxygenation goal during LTVV is a PaO, between 55 and
80 mmHg or a SpO, between 88 and 95 %. This is achieved
by adjusting PEEP and FiO,.

e To achieve these goals, permissive hypercapnia might be
necessary.

The open lung ventilation approach uses LTVV combined
with increased PEEP.

e LTVV s used in order to avoid overdistension.

¢ FElevated PEEP is used to avoid cyclic atelectasis. The high
PEEP approach has been shown to improve oxygenation,
decrease ICU mortality, and only in severe ARDS decrease
hospital mortality [8, 9].

Weaning from the Ventilator and Extubation

Assess for safe discontinuation of the ventilator as soon as
possible. Prolonged intubation can lead to increased compli-
cations (e.g., upper respiratory airway edema, infection) and
costs. Balance risks of premature extubation, such as loss of
airway, compromise of gas exchange, aspiration and respira-
tory muscle fatigue [10]. In order to prevent either early or
late extubation, weaning trials have been established.
Approximately 10-20 % of extubation attempts fail, despite
successful weaning trials. Those patients have a higher mor-
tality rate of 20-50 % [11].
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TaBLE 8.4. Recommendations to wean mechanical ventilation.

Recommendations to wean mechanical ventilation

Initiate weaning trial when:

1.

2.
3.
4.

Resolution/improvement of the condition for which intubation is
required

Cardiovascular stability without the need of vasopressors

No continuous sedation

Adequate oxygenation (PaO,/FiO, >150 mmHg with PEEP <5-8 cm
H,O, FiO, <0.4-0.5) and pH >7.25

Perform daily spontaneous breathing trial (SBT) for 30-120 min
Patient succeeds SBT if:

1.
2.
3.
4.

Adequate respiration pattern
Adequacy of gas exchange
Hemodynamic stability
Subjective comfort

Before extubation assess airway patency (cuff leak) and patient’s capacity
to protect the airway (cough reflex)

W

Criteria for performing a weaning trial (Table 8.4):

. Resolution/improvement of the condition for which intu-

bation is required.

. Cardiovascular stability without the need of vasopressors.
. No continuous sedation.
. Adequate oxygenation (PaO,/FiO, >150 mmHg with

PEEP <5-8 cm H,0, FiO, <0.4-0.5) and pH >7.25.

The weaning technique that has been shown to be the

most successful is a daily spontaneous breathing trial (SBT)
in which the patient is left to breathe through the T-tube for
30-120 min. During the SBT, minimal pressure support can
be given to account for the resistance the T-tube generates.

Clinical signs and symptoms to monitor during SBT:

Frequency and depth of breathing.

Adequacy of gas exchange (arterial blood gas).
Hemodynamic stability (blood pressure, heart rate and
respiratory rate).

The patient’s subjective comfort level.

Once the patient has passed the SBT, the decision to dis-

continue the endotracheal tube should follow the assessment
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of airway patency (cuff leak) and the ability of the patient to
protect the airway (cough reflex).

The cuff leak evaluates the volume escaping between the
endotracheal tube and the trachea as a predictor of airway
obstruction after extubation:

e With the endotracheal tube cuff inflated, the patient is
placed in assist-control settings.

e Aspirate the tube and the upper airway (evaluating cough
reflex).

e Maeasure the inspiratory and expiratory tidal volumes (read
on the ventilator). These volumes are expected to be similar.

e Next, the tidal inspiratory and expiratory volumes are
measured with the cuff deflated. If the difference of these
volumes is above 110 cc it should be interpreted as a
patent airway and the negative predictive value for stridor
after extubation approaches 98 % [12].

Management of Sepsis and Fluid
Resuscitation

Sepsis

Sepsis is a complex clinical condition in which an infection
induces a systemic inflammatory response. The landmark
signs of sepsis are:

Systemic inflammation.
Vasodilation.

Leukocytosis.

Increased vascular permeability.

Sepsis can lead to multiple organ dysfunction syndrome
(MODS), which has a high mortality rate. Adequate and
timely treatment of sepsis is key to success of patient’s man-
agement. Early goal-directed therapy within 6 h of diagnosis
decreases in-hospital mortality by more than 15 % [13].

The in-hospital mortality rate for sepsis is reported to be
about 16 % [14]. Escherichia coli and MRSA infections are
the most common sepsis-associated infections. Complication
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of device, implant or graft is the most common reason for
sepsis-related hospitalization [14].

The progression to MODS from an infectious origin can
be thought as a continuum from infection, bacteremia, sepsis,
severe sepsis, septic shock to multiple organ dysfunction syn-
drome [15].

Systemic inflammatory response syndrome (SIRS) is
characterized by dysregulated inflammation, which can be
associated to noninfectious processes (e.g., pancreatitis, auto-
immune disorders, vasculitis, burns). Sepsis and severe sepsis
definitions and criteria can be found in Tables 8.5 and 8.6.
Septic shock is defined as sepsis-induced hypotension refrac-
tory to adequate fluid resuscitation.

Management of Sepsis

¢ Have a high index of suspicion, as early recognition is cru-
cial to optimize patient outcomes.
¢ Stabilize the airway.

— Provide supplemental oxygen along with intubation for
mechanical ventilation if necessary.

e Assess perfusion through vital signs (blood pressure, heart
rate, core temperature), mental status, urine output, tem-
perature, and lactate level.

e Correct physiologic abnormalities.

¢ If infection is suspected, collect blood cultures and start
broad-spectrum antibiotics.

— Draw blood cultures prior to starting antibiotics, but do
not delay the start of antibiotics for more than 45 min
[15]. Delay in antibiotics initiation is a strong predictor
of mortality [16].

— Draw blood cultures from at least two different sites and
culture for both aerobic and anaerobic pathogens. Perform
other cultures or send other body fluids when clinically
relevant (i.e., line sample when vascular access in place).

¢ Continue broad-spectrum antibiotics until the source of
infection is identified.
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TaBLE 8.5. Diagnostic criteria for sepsis.

Sepsis-presence (probable or documented) of infection together with

systemic manifestations of infection

Systemic manifestations of infection

e Fever (>38.3 °C)

e Hypothermia (core temperature <36 °C)

e Heart rate >90 min or more than two SD above the normal value for age

e Tachypnea

e Altered mental status

¢ Significant edema or positive fluid balance (>20 mL/kg over 24 h)

e Hyperglycemia (plasma glucose >140 mg/dL or 7.7 mmol/L) in the
absence of diabetes

e Leukocytosis (WBC count >12,000 puL)

e Leukopenia (WBC count <4,000 pL)

¢ Normal WBC count with greater than 10 % immature forms

e Plasma C-reactive protein more than two SD above the normal value

e Plasma procalcitonin more than two SD above the normal value

Hemodynamic variables

e Arterial hypotension (SBP <90 mmHg, MAP <70 mmHg, or an SBP
decrease >40 mmHg in adults or less than two SD below normal for age)

Organ dysfunction variables

* Arterial hypoxemia (PaO,/FiO,<300)

e Acute oliguria (urine output <0.5 mL/kg/h for at least 2 h despite
adequate fluid resuscitation)

e Creatinine increase >0.5 mg/dL or 44.2 pmol/L

e Coagulation abnormalities (INR >1.5 or aPTT >60 s)

e Ileus (absent bowel sounds)

e Thrombocytopenia (platelet count <100,000 pL-1)

e Hyperbilirubinemia (plasma total bilirubin >4 mg/dL or 70 pmol/L)

Tissue perfusion variables

e  Hyperlactatemia (>1 mmol/L)

e Decreased capillary refill or mottling

Establishing central venous access allows for fluid resusci-
tation, medication administration, blood draws and blood
transfusions, and hemodynamic monitoring by measuring the
central venous pressure (CVP) and the superior vena cava
oxygenation saturation (ScvO,).

The Society of Critical Care Medicine and the European
Society of Intensive Care Medicine has put forth a “Surviving
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TaBLE 8.6. Severe sepsis.

Sepsis-induced tissue hypoperfusion or organ dysfunction (any of the

following thought to be due to the infection)

e Sepsis-induced hypotension

e Lactate above upper limits laboratory normal

e Urine output <0.5 mL/kg/h for more than 2 h despite adequate fluid
resuscitation

¢ Acute lung injury with PaO,/FiO, <250 in the absence of pneumonia as
infection source

¢ Acute lung injury with PaO_/FiO, <200 in the presence of pneumonia as
infection source

e Creatinine >2.0 mg/dL (176.8 pmol/L)

e Bilirubin >2 mg/dL (34.2 pmol/L)

e Platelet count <100,000 pL

e Coagulopathy (international normalized ratio >1.5)

TaBLE 8.7. Surviving sepsis campaign care bundle.

Sepsis care bundle

To be completed within 3 h:

1. Measure lactate level

2. Obtain blood cultures prior to administration of antibiotics

3. Administer broad spectrum antibiotics

4. Administer 30 mL/kg crystalloid for hypotension or lactate >4 mmol/L

To be completed within 6 h:

1. Apply vasopressors (for hypotension that does not respond to initial
fluid resuscitation) to maintain a mean arterial pressure (MAP)
>65 mmHg

2. In the event of persistent arterial hypotension despite adequate volume
resuscitation (septic shock) or initial lactate >4 mmol/L (36 mg/dL):
(a) Measure central venous pressure (CVP)
(b) Measure central venous oxygen saturation (ScvO,)

3. Remeasure lactate if initial lactate was elevated

Sepsis Campaign Bundle” protocol that sets time-sensitive
guidelines for the management of sepsis (Table 8.7).

During the first 6 h of resuscitation, other guidelines for
the treatment of sepsis-induced hyporperfusion include the
following additional parameters [15]:

¢ Central venous pressure (CVP) 8-12 mmHg.
¢ Urine output >0.5 mL/kg/h.
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e Superior vena cava oxygenation saturation (ScvO,)
or mixed venous oxygen saturation (SvO2) 70 or 65 %,
respectively.

Intravenous Fluid Resuscitation

Relative intravascular hypovolemia is typical and may be
severe. Unless there is evidence of heart failure, large vol-
umes of fluids are indicated as initial therapy. Crystalloids are
the fluid of choice during resuscitation. Albumin can be con-
sidered when patients require substantial amounts of
crystalloids. Hydroxyethyl starches are not recommended
due to potential harm. Generally, the central venous pressure
goal is 8-12 mmHg, but if the patient is on a ventilator, aim
for 12-15 mmHg. IV fluids should be administered in well-
defined and rapidly infused boluses (e.g., 500 mL every
30 min). Early goal-directed therapy for severe sepsis and
septic shock typically requires a mean volume of about 5 L in
the first 6 h of resuscitation [13].

Before and after each bolus, assess the following:

¢ Volume status.

e Tissue perfusion.
¢ Blood pressure.

¢ Pulmonary edema.

Vasopressors and Inotropes

Vasopressors induce vasoconstriction, whereas inotropes
increase cardiac contractility. The mean arterial pressure goal
of 65 mmHg or higher can be achieved by fluid resuscitation as
first line therapy. If the patient doesn’t respond to fluid boluses
or fluids are impairing gas exchange due to pulmonary edema,
vasopressors should be used as a second line therapy.

The manner in which vasopressors and inotropes are used
is largely based on expert opinion and the use of surrogate
end points. A Cochrane Database Systematic review shows no
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superiority of any particular vasopressor; however, dopamine
was shown to have an increased risk of arrhythmias [17].

Repletion of intravascular volume is crucial for vasopres-
sors to be effective. If maximal doses of a first agent are
inadequate, then a second drug should be added.
Vasopressors act on the following adrenergic receptors:
Alpha-1, Beta-1, Beta-2 as well as the dopaminergic
receptors:

— Alpha-1 receptors are mainly located in the vascular
walls and they cause vasoconstriction.

— Beta-1 receptors are located in the heart and they
induce a positive inotropic and chronotropic effect.

— Beta-2 receptors are located in blood vessels and
induce vasodilation.

— Dopamine receptors are located in the renal, splanch-
nic, coronary and cerebral vasculature. Their activation
leads to vasodilation, although a subtype of dopamine
receptors cause vasoconstriction by induction of nor-
epinephrine release.

The main agents used are Norepinephrine (levophed),
phenylephrine, dopamine and dobutamine (Table 8.8).
Vasoactive drugs should be administered through a central
venous access. A peripheral access can be used temporar-
ily until central venous access is obtained.

The choice of the agent in septic shock can be made in the

basis of whether the patient has hyperdynamic septic shock
(low systemic vascular resistance and high cardiac output) or
hypodynamic septic shock (low vascular resistance with low
cardiac output).

In hyperdynamic septic shock, a prominent alpha-1 vaso-
constrictor effect can be achieved with norepinephrine or
phenylephrine.

In hypodynamic septic shock, both beta-1 and alpha-1 ino-
tropic and vasoconstriction effect can be obtained with
norepinephrine. Norepinephrine is the usual first drug of
choice for septic shock.
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® Dobutamine should be avoided in septic shock as it leads
to vasodilation, worsening hypotension. It is used pre-
dominantly in cases of cardiogenic shock.

Central Venous Access Placement
and Interpretation

Central venous access is a common procedure among hospi-

talized patients, especially in the intensive care unit. Central

venous access is also needed in patients requiring recurrent

venous access for plasmapheresis, hemodialysis, drug adminis-

tration such as chemotherapy,and other indications (Table 8.9).
When placing central venous catheters, avoid:

e Areas of increased risk of infection,
e Anatomically distorted areas, or
¢ Sites potentially needed for chronic access (hemodialysis).

Device Selection
The two major types:

e Tunneled catheters (permanent).
¢ Non-tunneled catheters

TaBLE 8.9. Indications for central venous access

e Administration of medications otherwise vesicant through peripheral
venous access (vasopressors, chemotherapy, others)

¢ Hemodynamic monitoring

¢ Plasmapheresis, apheresis, hemodialysis

e Poor peripheral venous access

e Cardiac pacing

e Inferior vena cava filter placement

e Thrombolytic therapy

e Stenting
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Catheter choice depends on the indication for CVA, and

the risks and benefits must be carefully considered. Specific
elements to consider are:

The number of lumens the catheter allows.

The bore of the lumen.

Risk of infection. Tunneled central venous catheters have
a lower rate of infection compared to non-tunneled cath-
eters [18].

Risk of thrombosis. Catheters with fewer lumens, and
therefore smaller diameters, are preferred to reduce the
risk of thrombosis [19].

Site Selection

The site selection is based upon access needs and the
operator’s expertise.

Commonly used veins are the jugular veins, subclavian
vein, and femoral vein.

The puncture site should not be contaminated or poten-
tially become contaminated.

Avoid sites with distorted anatomy.

If a patient has unilateral lung disease, it is generally rec-
ommended to attempt central venous access on the side of
the disease to avoid injury to the normal lung from com-
plications such as pneumothorax.

Catheter Infection

A summary of the guidelines recommendations to prevent
catheter-related infections is found in Table 8.10 [20].

In a patient with fever and a central venous catheter:

Obtain blood cultures from peripheral blood and from the
catheter.

Growth of Staphylococcus aureus, coagulase negative
Staphylococcus or Candida should raise the suspicion for
a catheter related blood stream infection.
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TaBLE 8.10. CVC recommendations to prevent catheter-related infection.

CVC recommendations to prevent catheter-related infection

e Educate, train and periodically assess knowledge and adherence to
guidelines of all personnel involved in insertion and care of catheters

o Selection of catheters and sites

Weigh risks and benefits of placing a CVC at a recommended site
to reduce infectious complications against mechanical complications
(pneumothorax, subclavian vein laceration)

Avoid femoral vein

Use subclavian site rather than jugular or femoral site to minimize
infection risk for nontunneled catheters

Avoid subclavian site for hemodialysis patients

Use ultrasound guidance

Use minimum number of ports or lumens

Promptly remove non essential catheters

If aseptic technique not ensured, replace catheter as soon as possible
(within 48 h)

® Aseptic technique

Hand hygiene and aseptic technique

Use maximal sterile barrier precautions

Prepare and clean skin with antiseptic

Use sterile gauze or sterile, transparent, semipermeable dressing to
cover the catheter site

Replace gauze every 2 days or transparent dressing every 7 days for
short term CVC sites

e Replacement of CVCs, PICCs and hemodialysis catheters

Do not routinely replace CVC, PICC, hemodialysis catheters, or
pulmonary artery catheters to prevent catheter-related infections
Do not replace CVC or PICC on the basis of fever alone

Do not use guidewire exchanges routinely for non-tunneled
catheters to prevent infection

Do not use guidewire exchanges to replace a non-tunneled catheter
suspected of infection

Use a guidewire exchange to replace a malfunctioning non-tunneled
catheter if no evidence of infection is present

e Empiric treatment should include Vancomycin to cover S.
aureus and additional gram-negative coverage (i.e., Zosyn)
in critically ill patients and suspected sepsis.

If the catheter is the origin of infection, it should be
removed in the following situations:

e Severe sepsis.
e Suppurative thrombophlebitis.
¢ Endocarditis.
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; =
Fic. 8.3. Seldinger technique. Using the modified Seldinger tech-
nique to place the catheter. (a) Under ultrasound guidance, access
the targeted blood vessel with a syringe. (b) Remove the syringe and

thread the wire through the needle. (¢) Remove the needle and pass
the catheter. (d) Remove the wire and secure the catheter.

e Metastatic complications such as pulmonary embolism,
peripheral embolism in the setting of arterial catheters.

¢ A blood stream infection that persists 72 h after appropri-
ate antibiotic therapy.

¢ Infection due to S. aureus, fungi, or mycobacteria.

¢ Tunnel or pocket infections [21].

Central Venous Access Device Placement

In preparation for placement, gather all the necessary equip-
ment, select the most appropriate puncture site, position the
patient flat or in slight Trendelenberg, and prepare the field
in an aseptic manner. Once everything is prepared and a sur-
gical time-out has been performed, place the catheter using
the modified Seldinger technique, as demonstrated in Fig. 8.3.
Analgesia and sedation can be used for patient’s comfort.
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Pulmonary Artery Catheter Insertion

e Is introduced through the sheath with the curve oriented
in such a way that it facilitates the passage through the
cardiac chambers.

e When advancing the catheter the balloon at the tip should
be completely inflated (1.5 mL) to avoid vessel, endocar-
dium or cardiac valves injuries (The balloon should be
deflated when withdrawn).

e Continuous hemodynamic monitoring should be per-
formed during the procedure. Monitor the waveforms by
location of the pulmonary artery catheter tip.

e The final position of the catheter in the pulmonary artery
is such that the pulmonary capillary wedge pressure
(PCWP) is obtained whenever 75-100 % of the balloon is
insufflated.

¢ Confirm correct position (no more than 3-5 cm away from
the midline) with chest X-ray.

¢ Secure the catheter to the skin and record the length of
catheter in the patient’s chart.

Interpretation of Pulmonary Artery Catheter
(Swan—-Ganz Catheter) Waveforms

Swan-Ganz catheter allows the measurement of pressures
and sampling of blood from the right cardiac chambers and
the pulmonary artery [22]. The left atrial pressure can be
approximated by measuring the pulmonary capillary wedge
pressure (PCWP). These functions allow the diagnosis and
management of various clinical conditions, as described in
Table 8.11.

Pressure Waveforms and Interpretation

The catheter must be recalibrated prior to use by opening the
system to the air to establish atmospheric pressure as zero
and level the air-fluid reference of the catheter with the heart.
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TaBLE 8.11. Clinical use of Swan—Ganz catheter.

Diagnosis

Etiology of shock
Hypovolemic
Cardiogenic

Sepsis

Pulmonary embolism
Pulmonary edema (cardiogenic versus non-cardiogenic)
Pulmonary hypertension
Pericardial tamponade
Therapy

¢ Pharmacologic therapy
Fluid management
Sepsis

Myocardial infarction
Heart failure

Pressure 1

=

~— \ time

Fic. 84. Adequate pulmonary artery catheter dynamic response.
Quickly open and close the valve in the continuous flush device. A
square wave should appear, followed by ringing and return to baseline.

Following calibration, the dynamic response must be
assessed. Quickly open and close the valve in the continuous
flush device. A square wave should appear, followed by ring-
ing and return to baseline (Fig. 8.4).



358  A.Buckley and A.I. Tergas

Right Atrium Pressure Waveform

As seen in Fig. 8.5, the “a” component of the wave reflects the
atrial systole, the “c” component reflects the closure of the
tricuspid valve, the “v” reflects the ventricular systole and the
“y” reflects the decreasing in pressure after opening of the
tricuspid valve.

Conditions that can elevate the normal right atrial pres-
sure (0-7 mmHg):

Right ventricular infarction.
Pulmonary hypertension.
Cardiac tamponade.
Constrictive pericarditis.
Volume overload.

Atrial fibrillation and flutter.
Otbhers.
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FiG. 8.5 Cardiac pressure waveforms as read by pulmonary artery
catheter. The “a” component of the wave reflects the atrial systole,
the “c” component reflects the closure of the tricuspid valve, the “v”
reflects the ventricular systole and the “y” reflects the decreasing in
pressure after
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Right Ventricular (RV) Pressure Waveform

Figure 8.5 shows the shape and components of the waveform.
Ventricular systole is represented by rapid peak followed by
a slow elevation on the pressure that represents the ventricu-
lar diastole.

e The normal right ventricular systolic pressure ranges from
15 to 25 mmHg.

e The normal end-diastolic pressure ranges from 3 to
12 mmHg.

e FElevated RV systolic pressure can be seen with pulmonary
embolism, pulmonary hypertension, pulmonic stenosis.

¢ RV end-diastolic pressure is seen with ventricular infarc-
tion, cardiac constriction and tamponade, RV failure.

Pulmonary Artery Waveform (Measured During
Insertion of the Catheter)

The waveform has an upstroke, representing the systole, and
a downstroke with a dicrotic notch representing the diastole
and the closure of the pulmonic valve (Fig. 8.5).

e Normal systolic pulmonary pressure ranges from 15 to
25 mmHg.

e Normal diastolic pulmonary pressure ranges from 8 to
15 mmHg.

Elevations in PA pressure are seen in:

Left heart failure.
Pulmonary embolism.
Primary lung disease.
Mitral valve disease.
Others.

Pulmonary Artery Wedge Pressure (PAWP) Waveform

The waveform is similar to the right atrium waveform. The
PAWP estimates the left ventricular end-diastolic pressure
(LVEDP) and therefore is affected by respiration. The PAWP
should be measured at the end of inspiration.
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¢ Normal values vary from 6 to 15 mmHg.

e FElevation of the “a” wave can be seen with increased
resistance to left ventricular filling in conditions such as:

e Left ventricular volume overload.

e Mitral stenosis.

e Left ventricular systolic dysfunction or diastolic
dysfunction.

¢ FElevation of the “v” wave may represent mitral regurgita-
tion or an acute left atrium volume overload.

Some situations might have discordant PAWP and left
ventricular end-diastolic pressure. The PAWP might be
higher than the LVEDP in conditions affecting the anatomic
structures before the mitral valve (e.g., mitral valve stenosis
or regurgitation, pulmonary embolus and others). In the
other hand, the PAWP might be lower than the LVEDP in
conditions affecting anatomic structures after the mitral
valve (decreased left ventricule compliance, aortic valve
regurgitation).

Acid-Base Disorders

The acid-base balance is maintained by the kidneys and the
lungs. Each one of these organs controls different buffer sys-
tems. The kidneys excrete acids mainly by combining hydro-
gen to two different buffer systems that involve phosphate
and ammonia. The lungs manage the acid-base balance
through elimination of carbon dioxide.

When assessing the acid-base balance in a patient, the
bicarbonate—carbon dioxide buffer system is used:

CO, +H,0 <> HCO, +H"

The pH is calculated using the Henderson-Hasselbach
equation:

pH =6.10+log ([ HCO,™ ]+[0.03xpCO, ])
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TaBLE 8.12. Arterial sample values.

Normal arterial sample values
pH=7.4+0.04
HCO, 24+3 mEqg/L
PCO, 40+4 mmHg

TaBLE 8.13. Definitions of acid-base disorders.

Acid-base disorders definitions
Acidemia: arterial pH below the normal range (7.36)
Alkalemia: arterial pH above the normal range (7.44)
Acidosis: process that tends to lower the pH
Alkalosis: process that tends to increase the pH
Metabolic acidosis: acidosis by reduction of HCO,
Metabolic alkalosis: alkalosis by elevation of HCO,
Respiratory acidosis: acidosis by elevation of PCO,
Respiratory alkalosis: alkalosis by reduction of PCO,
Simple acid-base disorder:Presence of one metabolic or respiratory
disorder with its appropriate respiratory or metabolic compensation process
Mixed acid-base disorder: Simultaneous presence of more than one acid—
base disorder

Under simple acid-base disorders, either the lungs or the
kidneys respond by compensating the imbalance. The respira-
tory response is rapid and commences within 30 min of an
aberration in pH balance. Complete respiratory compensa-
tion is usually achieved within 12-24 h. The renal system
response is somewhat delayed relative to the respiratory
response and commences in 6-12 h. Complete renal compen-
sation is usually achieved in 3-5 days.

The acid-base disorders not only affect the pH and buffer
systems but also electrolytes like sodium and potassium,
therefore, these are part of the variables to be assessed.
Normal values for pH, bicarbonate and partial pressure of
CO, vary depending on the sample origin (Table 8.12).
Peripheral venous blood samples have a pH range 0.02-0.04
lower than the arterial sample, the HCO, 1-2 mEq/L higher
and the PCO, 3-8 mmHg higher than the arterial sample.
Definitions of acid-base disorders are listed in Table 8.13.



362  A.Buckley and A.I. Tergas

Metabolic Acidosis

During metabolic acidosis, serum HCO, decreases and
respiratory compensation (increased minute ventilation)
will cause PCO, to decrease.

For each 1 mEq/L reduction in serum HCO,, the PCO,
decreases by 1.2 mmHg.

An inability to compensate metabolic acidosis can be seen
in respiratory or neurologic disease.

Respiratory compensation in severe metabolic acidosis
(HCO,<6 mEq/L) is typically limited to a PCO, of
8-12 mmHg.

Pharmacologic intervention might be necessary to correct
acidosis at PCO, values higher than 8-12 mmHg.
Calculate the anion gap to determine the cause of meta-
bolic acidosis.

Anion gap=([Na*]+[K*]) - ([CI']+[HCO,]).

Normal range is 3-11 mEq/L.

A high anion gap indicates an excess of anions such as
lactate, ketoacids, PO *-, and SO .

The patient should be evaluated for conditions that lead to
an excess of these anions (Table 8.14).

TaBLE 8.14. Conditions causing elevated and normal anion gap.

High anion gap

Lactic acidosis

Ketoacidosis

Renal failure (decreased acid excretion and HCO, reabsorption)
Methanol

Uremia

Aspirin

Other toxins

Normal anion gap (or hyperchloremic acidosis/loss of HCO, is compensated
by Cl reabsorption)

Diarrhea

Renal tubular acidosis

Ammonium chloride, acetazolamide ingestion
Total parenteral nutrition

Addison’s disease

Ureterenterostomy
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Metabolic Alkalosis

During metabolic acidosis HCO, increases and usual respira-
tory compensation will cause PCO, to go in the same direc-
tion. For each 1 mEq/L increase in serum HCO,, the PCO,
raises by 0.7 mmHg.

Main Causes of Metabolic Alkalosis

e Gastric loss of H* and loss of chloride that stimulates reab-
sorption of HCO, by the kidneys (e.g., vomiting, nasogas-
tric suctioning).

¢ Renal loss of H*: Thiazide and loop diuretics like furose-
mide cause sodium and chloride loss by the kidneys with
compensatory HCO, reabsorption to maintain electrical
neutrality.

* Volume depletion generates sodium and HCO, reabsorp-
tion by the kidneys as well as activation of the renin-aldo-
sterone system promoting H* secretion by the distal
tubules.

e Hypokalemia stimulates H* transmembrane shift into the
cells and H* secretion by the distal tubules.

¢ Chronic CO, retention.

e Administration of organic anions as lactate, acetate and
citrate.

Metabolic alkalosis can cause neurologic manifestations,
compensatory hypoventilation (to increase PCO,), and
decreased systemic oxygenation.

Respiratory Acidosis

The acute response to respiratory acid—base disorders is initi-
ated within minutes by the blood, extracellular fluid and cell
buffering but this response is modest. A more significant
response is generated by the kidneys that starts within a few
hours but takes 3-5 days to be completed.

In acute respiratory acidosis, the compensatory response
increases the HCO, by 1 mEq/L for each 10 mmHg increase
of serum PCO,.
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Respiratory Alkalosis

The compensatory response to acute respiratory alkalosis
causes the serum HCO, to fall 2 mEq/L for every 10 mmHg
decline in the PCO,,.

Mixed Acid-Base Disorders

Mixed acid-base disorders are characterized by more than
one primary disorder. The expected compensatory effect is
typically insufficient and intervention is required.

Management of Acid-Base Disorders

Management of acid-base disorders is cause-specific.
However, severe life threatening situations grant specific
interventions to correct the pH and electrolyte imbalance.

Metabolic Acidosis

Severe acidosis has major adverse physiologic consequences
listed in Table 8.15. In certain organic acidosis treatment of the

TaBLE 8.15. Adverse effects of severe acidosis

Cardiovascular
Impairment of cardiac contractility and reduction of cardiac output
Arteriolar dilation and venoconstriction
Increased pulmonary vascular resistance
Decreased renal and hepatic blood flow
Decreased threshold to arrhythmias
Attenuation to catecholamines responsiveness
Respiratory
Hyperventilation
Respiratory muscle fatigue
Dyspnea
Metabolic
Insulin resistance
Inhibition of anaerobic glycolysis
Hyperkalemia
Increased protein catabolism
Cerebral
Decreased mental status and coma
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underlying cause can revert the metabolic disorder within
hours. By contrast, in hyperchloremic acidosis where HCO, is
lost (e.g diarrhea, kidneys), exogenous alkali might be required.

The goal of treatment is to correct and prevent adverse
effects listed in Table 8.15.

e Respiratory compensation has its limits and therapy
should be implemented to maintain a pH above 7.2 and a
HCO, above 8-10 mmol/L.

e The mainstay of alkali therapy is sodium bicarbonate.
Administration of sodium bicarbonate entails certain risks
and should be given judiciously.

¢ The load of sodium bicarbonate can be calculated as:

— AHCO, desired in mmol x weight in kgxspace of
distribution.

o To avoid risks of overtreatment a 50 % space of
distribution is proposed to start.

For example, in a patient you want to bring HCO, from 4
to 8 mmol/L and weights 70 kg, the HCO, to be
administrated is:

4x70%x0.5 =140mmol

The sodium bicarbonate should be administrated in an infu-
sion rather than a bolus. About 30 min should be allowed
after infusion to judge clinical effect and further treatment.

Metabolic Alkalosis

The goal of treatment is to reverse the underlying cause of
HCO, production and/or HCO, retention:

e Patients with gastric loss of H* can be treated with antacids
like H, blockers and proton pump inhibitors.

¢ Discontinue exogenous administration of alkali as lactate
and citrate.

¢ Enhance renal bicarbonate excretion (correct hypovolemia,
hypochloremia, hypokalemia).
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Palliative Care



Chapter 9

Palliative Care

Solomon Liao, Rosene D. Pirrello,
Rebecca Liddicoat Yamarik, and Jamie Capasso

Introduction

e The World Health Organization defines palliative care as
“an approach that improves the quality of life of patients
and their families facing the problems associated with life-
threatening illness, through the prevention and relief of
suffering by means of early identification and impeccable
assessment and treatment of pain and other problems [1].”

e The first half of this chapter addresses pain management
including opioids and other analgesics. The rest of the chap-
ter discusses the screening and treatment of depression,
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management of constipation, nausea and vomiting, bowel
obstruction, ascites, and dyspnea.

To achieve good pain and symptom management, pallia-
tive care must be patient and family centered. To achieve
this centered care, the health care team must understand
the patient’s goals of care. A goal of care discussion
involves exploring the personal values and treatment pref-
erences of a patient in light of the diagnosis of a serious
condition. The patient’s goals of care frame their pain and
symptom management and dictates the priority and
aggressiveness of their care.

Related to the patient’s goals of care is their expectation.
Complete symptom control is at times not possible or prac-
tical. Setting realistic expectations for the patient, family,
and even health care professionals is important both at the
outset and as their disease progresses. When pain and
symptoms cannot be eliminated, the emphasis shifts to liv-
ing with the symptom and managing the problems to opti-
mize the patient’s function or quality of life. The patient’s
survival prognosis may change their goals and expectations
and therefore their pain and symptom management.

Pain Management

Commonly Used Opioids

Table 9.1 [2] summarizes the opioid medications that are
commonly used in the United States.
Morphine remains the gold-standard opioid.

— The benefits of morphine are:

o It is relatively inexpensive and covered by most
health plans.

o Itis available in a liquid formulation.

o It is widely available.

o Itis well known.

— Its familiarity translates to less medication errors com-
pared with other opioids.
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— The liquid formulation is good for people who cannot

swallow pills, have a feeding tube, or have poor bowel
absorption, e.g., short bowel.

Morphine is metabolized by glucuronidation in the
liver to morphine-6-glucuronide and morphine-3-
glucuronide. Both metabolites are renally excreted and
are known neurotoxins. Accumulation of the metabo-
lites leads to opioid-induced neurotoxicity which mani-
fests as myoclonus, delirium and then seizure. Morphine
should therefore be avoided in patients with moderate to
severe renal impairment but can be used cautiously and
for short term in patients with mild renal impairment.

e Hydromorphone (Dilaudid) is more potent (mg to mg)
than morphine but has no difference in efficacy.

— It is available in long-acting and short acting formula-

tions. However, the long acting formulation is extremely
expensive, not covered by most insurance and is cost-
prohibitive in most cases.

Though not as neurotoxic as morphine metabolites,
hydromorphone has toxic metabolites as well and is
relatively contraindicated in patients with renal failure.
Hydromorphone has several drawbacks in the outpa-
tient setting:

o Itis expensive and has a high street value and there-
fore diversion potential.

o It requires the use of a different long-acting opioid
for maintenance pain relief.

e Oxycodone is available in long-acting (Oxycontin) and
short acting formulations.

— It is only available in oral formulations (pills and liquid)

and not available parenterally.

— The disadvantage of long-acting oxycodone is its

expense as it is not yet available in a generic formula-
tion, and therefore it is sometimes not covered by insur-
ances. Additional drawbacks include its high potential
for abuse and a high street value.

Like hydromorphone, its metabolites are less neuro-
toxic than morphine’s.
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TaBLE 9.2. Advantages and disadvantages of transdermal fentanyl com-
pared to oral or IV/SC opioids [2].

Transdermal fentanyl versus oral opioid

Advantages of transdermal fentanyl Disadvantages of transdermal fentanyl

Convenience High cost

Continuous administration Slower onset of action

Longer duration of action More difficult to reverse side effects
Greater patient adherence Slow titration

Avoids PO in patients with Possible adhesive sensitivity

nausea/vomiting

Transdermal fentanyl versus
continuous IV/SC opioid infusion

Advantages of transdermal fentanyl Disadvantages of transdermal fentanyl

Less expensive Slower onset of action

Easier for caregiver More difficult to reverse side effects
Less invasive Separate intermittent medication
(no needles, no pumps) required for breakthrough pain

From Pantilet, Hospital-Based Palliative Medicine: A Practical, Evidence-
Based Approach. Copyright © 2015 by John Wiley & Sons, Inc. Reprinted by
permission of John Wiley & Sons, Inc

e Fentanyl comes in many formulations including intrave-
nous, transdermal (TD), intranasal, sublingual and buccal.

It is estimated to be eighty times (80x) more potent
than morphine as an analgesic.

Its lipid solubility, high potency and low molecular
weight make it ideal for administration systemically
through a relatively small area of the skin or mucosa.
One of the biggest advantages of fentanyl is that its
metabolites appear to be inactive, conferring neither
analgesia nor toxicity. Therefore, fentanyl does not have
any neurotoxicity in the setting of renal impairment as
seen in the other opioids discussed above.

Table 9.2 [2] summarizes the advantages and disadvan-
tages of TD fentanyl compared to oral or injectable
opioids.

A major disadvantage of fentanyl is its expense.

The FDA Black Box warns that the transdermal patch is
not intended for opioid naive patients.

Absorption into serum begins approximately 4-8 h
after application; however, therapeutic blood levels are
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not achieved for 12-16 h with mean time to maximum
concentration between 29 and 36 h.

o At steady state TD fentanyl produces drug levels
similar to those produced by intravenous or subcuta-
neous infusion with the same infusion rate.

o Levels vary between patients based on individual
differences in skin absorption characteristics and
fentanyl clearance rates.

o Patients with elevated body temperature (especially
>102 °F) may experience higher than expected drug
absorption and must be carefully monitored.

o Switching to an alternate oral or parenteral opioid
may be required. A common myth is that fentanyl
patches causing less constipation than other opioids.

¢ Methadone has several advantages but should be used in
consultation with a palliative care or pain specialist.

An important advantage is that it is very inexpensive,
$20 to $30 a month. Most patients can afford metha-
done even if it is not covered by their insurance.
Methadone has no known active metabolites and only
needs to be dose adjusted when renal function drops
below 10 %.

It is the only long acting opioid that comes in a liquid for-
mulation and can therefore be given through feeding tubes
or to patients with dysphagia who cannot swallow pills.

In addition to its opioid activity, methadone antago-
nizes the NMDA receptors, giving it a second analgesic
effect.

Because of its very low potential for abuse and hence,
low street value, Methadone is the safest option in
patients with a history of drug abuse or at risk for opi-
oid diversion.

Methadone metabolism differs from other opioids in
that it does not follow first order pharmacokinetics.

o Methadone has biphasic pharmacokinetics and
therefore can be used both as a long-acting analgesic
and a short-acting analgesic.
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o Because methadone is long acting, it is usually pre-
scribed every 8 h in younger patients and every 12 h
in older patients, when used as a maintenance
analgesic.

o As an as-needed, short acting analgesic, it is dosed at
a minimum interval of every 3 h.

o Although methadone quickly binds to the mu-opioid
receptors, methadone takes 3-5 days to antagonize the
NMDA -receptors and become maximally effective.

m Because of this, methadone must be titrated
slowly. Increasing methadone doses more fre-
quently than every 3-5 days is strongly discour-
aged given the possibility for overdose when the
methadone reaches steady state.

— Opioid equivalency has only been established between
oral morphine and methadone and uses a sliding scale
that depends on the total amount of oral morphine
equivalents required in 24 h (Table 9.3) [2].

o This sliding scale is needed to account for its NMDA
receptor blocking analgesic effect. The conversion
ratio of oral to IV methadone is 2:1. Therefore the IV
methadone dose is half of the oral dose.

— A negative side effect more common with methadone
than with other opioids is the risk for QTc-prolongation.
This risk is heightened with the addition of other QTc-
prolonging medications. Although the documented
cases of methadone induced QTc-prolongation have
occurred only in patients taking more than 150 mg a
day, EKG monitoring of patients on lower doses of
methadone is prudent if they are taking other QTc-
prolonging medications or if they will be taking metha-
done for more than 6 months. QTc-prolongation with
methadone is more likely in the presence of hypokale-
mia and hypomagnesemia.
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TABLE 9.3. Morphine to methadone conversion [2].
24 h oral morphine dose  Oral morphine:oral methadone
<100 mg 31
101-300 mg 5:1
301-600 mg 10:1
601-800 mg 12:1
801-1,000 mg 15:1
>1,001 mg 20:1
Please note that unlike the opioid equianalgesic equiva-
lency chart above, given the variable metabolism of metha-
done, this chart can only be used left to right. Methadone
should not be converted back to oral morphine equivalents
using this chart. In the event the patient must stop
Methadone, re-titration with an immediate-release opioid is
recommended
From Pantilet, Hospital-Based Palliative Medicine: A
Practical, Evidence-Based Approach. Copyright © 2015 by
John Wiley & Sons, Inc. Reprinted by permission of John
Wiley & Sons, Inc

Opioid Adverse Effects

¢ Since every medication has side effects, the goal of opioid
therapy is to titrate to analgesia while minimizing these

adverse effects as much as possible.

e These side effects can be addressed with the following

approaches:

— Use the smallest dose of opioid necessary.
— Use of co-analgesics.
— Treatment of the side effect, e.g., constipation.

e Table 9.4 [2] lists the most common and clinically relevant

opioid side effects.

— They can range from bothersome but benign to serious

— The most feared adverse effects, respiratory depression

and fatal.

and death, are rare with good management.

o Respiratory depression is more likely to occur in
patients with impaired ventilation such as chronic

lung disease, sleep apnea, or obesity.
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TaBLE 9.4. Management of opioid side effects [2].

Adverse effect

Management

Gastrointestinal

e Constipation

e Nausea/vomiting

* Delayed gastric
emptying

e Ileus

Central nervous system

e Somnolence

e Cognitive

Impairment

e Delirium

e Hyperalgesia

Respiratory depression

Cutaneous
e Pruritus
e Perspiration

¢ Prophylactic bowel regimen

* PRN suppository or enema

e Antiemetics, promotility agents

¢ Opioid antagonists (methylnaltrexone)

¢ Opioid minimizing with or without adjuvant
medications

e Psychostimulants, opioid reduction or rotation

* Careful medication review and evaluation of
medical scenario (for infection, neurologic or
cardiac event)

¢ Antipsychotic medication
(Haldol frequently used)

* Opioid reduction or rotation

e Frequent assessment and reevaluation of patient

e Prescreen patients for predisposing
comorbidities and medications

¢ Supplemental oxygen or noninvasive positive
pressure ventilation as appropriate

e Pulse oximetry

e Cautious use of dilute (1:10) naloxone if
hypoxemia or respiratory rate less than or
equal to 6

e Trial of antihistamine, opioid rotation

e Icepacks

From Pantilet, Hospital-Based Palliative Medicine: A Practical, Evidence-
Based Approach. Copyright © 2015 by John Wiley & Sons, Inc. Reprinted by
permission of John Wiley & Sons, Inc

o Patients with concomitantly administered sedating
medications such as benzodiazepines are also at
higher risk for respiratory depression.

o Pulse oximetry monitoring and supplemental oxygen
are not helpful as hypoxemia typically occurs after

apnea.

Opioid Conversion

e An opioid can be safely and effectively converted to
another opioid using the concept of equal analgesia, i.e.,
opioids are equally effective but have different potencies.
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e Table 9.5 [2, 3] presents an easy-to-use set of conversions.

— While the conversion tables may give the median or the
mean of that normal distribution, the user of the tables
should keep in mind that a particular patient may be a
fast metabolizer of one opioid and a slow metabolizer
of another.

— Since the prescriber cannot tell which patients are fast
or slow metabolizers, a clinically more useful approach
is direction of the patient’s pain control.

o For example, if the patient’s pain is uncontrolled or
anticipated to get worse, a more aggressive conver-
sion should be used to achieve a higher dose.

o If the patient’s pain is expected to get better, then a
conversion should be used to achieve a dose on the
lower end of the range.

o Similarly if a non-opioid analgesic is being added, a
lower conversion dose should be used.

TaBLE 9.5. Easy to use equal analgesic conversions between opioids [2, 3].

Oral dose (mg) IV/SC dose (mg)

Morphine 15 5
Hydromorphone 3 1

Oxycodone 10 Not available
Hydrocodone 15 Not available
Oxymorphone 5 1

Codeine 150 50

Levorphanol 2 1

Adapted from Ferris and Pirrello: Improving Equianalgesic Dosing for
Chronic Pain Management, American Association for Cancer Education
Annual Meeting Presentation, Cincinnati, OH, Sept 2005. From Pantilet,
Hospital-Based Palliative Medicine: A Practical, Evidence-Based Approach.
Copyright © 2015 by John Wiley & Sons, Inc. Reprinted by permission of
John Wiley & Sons, Inc

This table is a guideline sample which attempts to account for the limitations
of published tables, simplify mathematical relationships and promote consis-
tency across practitioners. Several equianalgesic tables have been published,
all of which are approximations, derived from single dose studies with small
sample size and do not address cross-tolerance. The “calculated number”
result should always be carefully considered in the context of the patient’s
clinical circumstances
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— Another variation to the equal analgesia conversion is
the concept of incomplete cross tolerance.

o A patient who is taking one type of opioid may have
an increased or decreased analgesia when switched
to a different opioid at the “equivalent” dose.

o To adjust for this phenomenon and to avoid over
sedation when starting a new medication, the dose
can be reduced 20-30 % based on the patient’s pain
control.

— The manufacturer’s recommendation for converting
from morphine to TD Fentanyl is listed in Table 9.6 [2].

o This method requires conversion to an oral mor-
phine equivalent and calculating the patient’s 24-h
oral morphine requirement.

o This table should not be used to convert from a fen-
tanyl patch to another opioid.

o For patients receiving a stable dose of a fentanyl IV
infusion or patient controlled analgesia (PCA), the
fentanyl should be converted from IV to patch at the
equivalent dose and rounding down to the nearest
available fentanyl patch dose (e.g., a patient receiv-
ing a stable infusion of 60 mcg/h of fentanyl should
be converted to a 50 mcg/h fentanyl patch).

Non-opioid Classes of Medications

Anti-inflammatory Drugs

e Many drug classes have direct or indirect anti-inflammatory
effect. For example, antibiotics are effective anti-
inflammatory medications by reducing the underlying infec-
tion while some antibiotics have direct anti-inflammatory
effects as well.

¢ The most commonly used anti-inflammatory drugs are
steroids and non-steroidal anti-inflammatory drugs
(NSAIDs).
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TaBLE 9.6. FDA approved manufacturer’s conversion from oral morphine
to fentanyl patch [2].

Step 1: Sum total opioid received in 24 h and convert to oral morphine
equivalents using equianalgesic table, e.g., Table 9.6

Step 2: Using the table below, select the fentanyl patch dose that corresponds
to the morphine equivalent dose range that the patient is receiving

Daily morphine equivalent dose FDA approved manufacturer’s conversion

24-h PO TD fentanyl dose (mcg/h)
Morphine (mg/day)

Equivalent

60-134 25
135-224 50
225-314 75
315-404 100
405-494 125
495-584 150
585-674 175
675-764 200
765-854 225
855-944 250
945-1,034 275
1,035-1,124 300

The fentanyl patch should only be used in opioid tolerant patients, i.e., those
receiving a stable dose of at least 60 mg oral morphine equivalent per day
This table should not be used to convert from a fentanyl patch to another
opioid, as it will result in too high a dose of the new opioid

From Pantilet, Hospital-Based Palliative Medicine: A Practical, Evidence-
Based Approach. Copyright © 2015 by John Wiley & Sons, Inc. Reprinted by
permission of John Wiley & Sons, Inc

— They are generally thought of for musculoskeletal pain
but are also effective for inflammatory visceral pain and
some cancer pain, especially metastatic bone pain.

Glucocorticoids

¢ Due to their strong anti-inflammatory properties, gluco-
corticoids are one of the best and first line choices.

— The analgesic effect of steroids begins within 24-48 h
and reaches its peak in 3—4 days. After 5 days the analge-
sic benefit diminishes and the risks of side effect increases.
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— Palliative care patients generally tolerate steroids bet-
ter than NSAIDs. Steroids also have beneficial side
effects for palliative care patients, such as increased
appetite, weight gain, increased energy, decreased nau-
sea, and decreased shortness of breath.

— They can reduce the effects of brain metastases and
bowel obstruction.

— Dexamethasone is the steroid of choice for most pallia-
tive care patients,because it has a high anti-inflammatory
potency compared to other steroids. Dexamethasone
also has little mineralocorticoid effects and thus does
not cause or increase edema/fluid retention. Since the
analgesic effect is related to the dose and side effects
are generally associated with duration, a short course,
high dose burst of steroids is recommended for pain
management.

o Typical doses range from 12 to 20 mg per day. Even
when given for only 4 or 5 days, the analgesic effect
of steroids can last up to 2 weeks.

NSAIDs

For the best results, NSAIDs should be given scheduled or
around the clock.

In the acute setting, short-acting NSAIDS such as ibupro-
fen are preferred, in case of adverse effects.

Long-acting NSAIDS, such as naproxen, are easier for
patients to take as an outpatient.

For patients who are unable to take oral NSAIDs, intrave-
nous ketoralac (Toradol) can be given.

A proton pump inhibitor should be given with high dose
NSAIDs for gastric protection.

NSAIDs are contraindicated in patients with increased
risk of bleeding, renal impairment, heart failure and/or
uncontrolled hypertension.
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Bisphosphonates

Bisphosphonates reduce bone inflammation through inhi-
bition of osteoclast function. They are particularly effec-
tive in patients with bone pain secondary to metastases.
They are given via the intravenous route and therefore
must be given in the inpatient or at an outpatient infusion
center.

These doses should be repeated monthly for continued
effect and adjusted for renal function.

Neuropathic Pain Agents

Tricyclic Antidepressants (TCAs)

Tricyclic antidepressants (TCAs) are still the gold standard
for neuropathic pain, due to the large volume of evidence,
though in practice they are not used as a first line agent.

— The exact pain mechanism of TCAs is unknown.

— TCAs should be dosed at night due to their sedative
effects.

— They are generally not tolerated by older patients due
to their anticholinergic side effects.

— The other major dose limiting side effect is orthostatic
hypotension. Their cardiac side effects limit their use in
patients with major cardiac problems.

— Their multiple drug interactions also limit their use in
patients on multiple medications.

Seratonin Norepinephrine Reuptake Inhibitors (SNRIs)

Serotonin Norepinephrine Reuptake Inhibitors (SNRIs)
are effective adjuvants for neuropathic pain. They are
good choices for patients who also require treatment for
depression but cannot take a TCA.

— The doses effective for pain are often lower than those
effective for depression. Just as these medications often
need 2-6 weeks to reach full effect in the treatment for
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depression, they also require 1-2 weeks to reach full
effect in the treatment of pain.

Duloxetine is approved by the Food and Drug
Administration (FDA) for treatment of both pain and
depression. It is not yet generic and therefore is expen-
sive and often not covered by insurance companies as a
first line treatment for neuropathic pain.

Venlafaxine has the same mechanism as Duloxetine
and is equally effective for both pain and depression [4].
Venlafaxine is generic and less expensive and more
likely to be covered by insurance.

Gabapentin and Pregabalin

Gabapentin is the most commonly prescribed neuropathic
pain medication with a 70 % efficacy rate.

Built from the GABA (gamma-aminobutyric acid) mol-
ecule, its mechanism is not related to the GABA recep-
tor, but instead it binds to the alpha-2-delta ligand
receptor of the calcium channel on the cell membrane
of neurons.

Gabapentin is started at a low and often subtherapeutic
dose, because of its sedating side effect. It should be
titrated over time, e.g., 2 weeks, to therapeutic effect.
Because of its sedating effect, gabapentin is a good
choice for patients who have insomnia, a common com-
plaint in pain patients.

Gabapentin is usually dosed every 8 h for seizures, but
should be dosed predominately at night and at bedtime
for pain to avoid daytime sedation.

o For example, 25 % of the daily dose can be given in
the morning, 25-50 % of the daily dose around
5-6 PM, and 50 % or more of the daily dose at
bedtime.

Gabapentin is 90 % renally excreted and therefore
requires dosing adjustment in patients with renal
impairment.
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Pregabalin is structurally similar to Gabapentin and is
thought to work in the same way for the treatment of neu-
ropathic pain.

— It is not yet generic and tends to be more expensive
than Gabapentin. Often, insurance companies will not
cover Pregabalin unless the patient has failed
Gabapentin treatment.

— A small subset of patients will respond to Pregabalin
when they have not responded to Gabapentin.

— The side effect profile of Pregabalin is the same as
Gabapentin. Like Gabapentin, Pregabalin requires
titration to an effective dose and should be given mostly
in the evening and at bedtime.

Other Alternatives

In patients with refractory neuropathic pain or opioid
induced hyperalgesia, infusions of lidocaine, a sodium
channel blocker, or administration of ketamine, an NMDA
receptor antagonist, can be used for pain management,
often with very good results.

A Palliative Care or Pain Management consultation is
strongly recommended for use of these medications for
pain management.

Depression

Screening

Depressive symptoms are common in women with cancer.

— The prevalence of depressive and anxiety disorders among
women with gynecologic cancers approaches 50 % [5].

Depression is under-recognized in cancer patients and
under-treated. Despite its high prevalence, depression is
not a normal part of cancer.

— The attitude of “of course she is depressed, she has can-
cer” needs to be eliminated. Because depression severely
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decreases quality of life, routine screening for it is essen-
tial in cancer patients.

e Depression shortens the survival of cancer patients, and
impacts their ability to tolerate and receive cancer thera-
pies. The consequences of depression can be a reduction of
the patient’s functional status and their adherence to
medical regimens. Depression can magnify a patient’s per-
ception of pain and other symptoms.

e Direct inquiry about mood is needed at every follow up
visit, since its prevalence and severity have been reported
to fluctuate during the patient’s treatment course [5].

e An almost exhaustive number of depression assessment
instruments exist for cancer patients [6]. Although these
instruments are validated in and for research studies, they
are not practical in a busy clinical practice.

— Experts suggest that a single question for depressed
mood during the interview provides a reliable and
remarkably accurate screen.

— The failure to identify depression is not due to the “lack
of sufficiently sensitive brief screening measures” but
due instead to a failure of simply asking, “Are you
depressed?” [7].

— Culturally some patients may not find the word “depres-
sion” acceptable, associating it only with “crazy” people
who are locked up in psychiatric units. In these situa-
tions, a more general inquiry about their mood may be
a more appropriate screening question, such as “How is
your mood?”,“Has your mood changed?”, “Do you feel
sad?” or “Have you felt more sad lately?”

e The challenge of diagnosing depression in cancer patients
is differentiating “clinical” depression from a “natural
reaction” to a serious and life threatening illness. The clus-
ter of depressive symptoms is common even in cancer
patients who do not have depression. This cluster includes
fatigue, loss of energy, insomnia, hypersomnia, diminished
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interest in sex and other previously enjoyed activities, loss
of appetite, feelings of guilt, worry, restlessness, irritability,
or muscle tension.

— Rather than a dichotomous distinction, these two con-
ditions or states should be viewed as two ends of a
spectrum. On one end of the spectrum is major depres-
sion. On the other end is a normal reaction to bad news.
In between are minor depression, adjustment disorder,
and dysfunctional grief reactions.

e The key factor to differentiate depression from an emo-
tional reaction to cancer is hopelessness. Cancer patients
with depression will express a sense of global hopelessness,
while a cancer patient reacting to their illness severity can
express hope, even if the hope is not for a cure.

Treatment

e The decision to treat a patient’s depression is based on
several factors.

¢ As with any medical intervention, the first and major fac-
tor is the risk to benefit analysis. The benefit analysis is
based on the severity of the symptoms and what other
problems the patient may have.

— Medications are most effective in patients with the most
severe symptoms of depression and anxiety disorders.

o For example, if the patient also has pain, then the
threshold for suggesting a tricyclic or an SNRI
becomes lower; or if the patient has anorexia, then
mirtazapine (Remeron) can help with both problems.

— Using an antidepressant to treat other symptoms
reduces polypharmacy and increases the patient’s will-
ingness to take an antidepressant, since a major barrier
to depression treatment is often the patient’s or family’s
willingness for accept treatment.

— Non-pharmacologic support may be all that is needed
for mild to moderate symptoms.

— Non-pharmacologic modalities include:
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Counseling.

Spiritual support.

Cognitive behavioral therapy.

Problem-solving therapy.

Relaxation and mindfulness techniques and support
groups.

O O O O O

Most communities have these services available.
On the other hand, patients with the most severe form of
depression may need electroconvulsive therapy (ECT).

o ECT can be life saving for suicidal patients and patients
who stopped eating because of their depression.

o It is the most effective antidepressive therapy for
severe depression and is the safest depression ther-
apy for patients with severe illness.

o Unfortunately many patients are reluctant to undergo
ECT due to its stigmata and its amnestic effects.

Table 9.7 lists the medications used to treat depression.
Their common starting dose and dosage range, indica-
tions and additional pharmacologic actions are also
included.

All antidepressive medications are equally efficacious
with approximately one third of patients having a good
response, a third having a partial response, and a third
having no response [8].

o The selection of the antidepressant therefore depends
on their side-effect profile, including other therapeu-
tic benefits, and dosing convenience to improve
adherence.

The side effects of antidepressants can help with cancer-
related symptoms such as neuropathic pain, fatigue,
nausea, insomnia and hot flashes.

o Many of the antidepressants are also anxiolytics.

Atypical antipsychotics are FDA approved as adjunc-
tive therapy when monotherapy is insufficient or
when the depression is associated with psychosis or
paranoia [9].
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— Psychostimulants have been used to treat symptoms of
depression in cancer patients in the palliative setting
because of their more rapid onset of action.

(e]

They are favored in patients with short survival prog-
nosis who may not live long enough to see the ben-
efit of other antidepressants.

They may be used alone or as initial therapy while
longer onset medications are being titrated.
Psychostimulants improve the vegetative symptoms
of depression and less so the patients’” mood. Thus
they can almost immediately improve fatigue, som-
nolence, anorexia, and even pain.

However, they can cause increased anxiety, tremors,
and insomnia. Therefore stimulants should be taken
first thing in the morning and not later than 1 PM in
the afternoon.

A transdermal patch formulation of methylpheni-
date, called Daytrana, can be used for patients who
are unable to take pills.

Constipation Management

Laxatives

e The best laxative is the one the patient will take. A discus-
sion with the patient about what laxatives they have taken
and are willing to take is the most effective and efficient
method of selecting a laxative.

Table 9.8 lists the common laxatives and their relative
advantages and disadvantages. No head to head studies
have been done to differentiate one laxative from another.
¢ The choice of a laxative is therefore based on practical
considerations and the patients’ other medical problems.

— For example, Sorbitol’s sweetness can help patients tol-
erate the bitterness of other liquid medications, such as
opioids, when mixed with them (the Mary Poppins’s
Principle).
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Patients with end-stage renal disease should not be
given magnesium based laxatives or laxatives with
phosphate, since dialysis patients have difficulty elimi-
nating these electrolytes from their systems.

Lactulose is preferred in patients with advance liver dis-
ease to also aid in their encephalopathy management.

e Recent randomized comparison trials show that stool
softeners, such as docusate (Colace), add nothing to a laxative
regimen, such as senna, and therefore need not be given [10].
Fiber laxatives should not be given to patients on opioids
or other medications that slow the bowel, because of the
increase risk of fecal impaction.

For the same reason they should not be given to
patients who are on diuretics or who cannot consume
sufficient fluids.

Enema

The effectiveness of an enema is dependent upon two
related factors: how high up it will go and how long the
patient can retain it.

Enemas are highly operator dependent. The person
administering the enema must constantly reposition the
patient in order for the enema to make all the turns in
the colon.

The most basic enema is sodium phosphate (Fleets),
which is over the counter.

Other enemas in escalating effectiveness are:

o Mineral oil.
o Tap water.
o Retention enemas, such as lactulose or barium.

For home patients, the home health or hospice nurse
can administer a milk and molasses enema as the reten-
tion enema.

For patients with fecal impactions, the rule of thumb is to
“pull from below before pushing from above,” i.e., an
enema should be given first. .
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After the patient starts moving their bowel, no matter how

small the stool, an aggressive oral laxative regiment can then
be given

Alternate Options

For patients with refractory constipation or fecal impac-
tion, several options are now available.

— Traditionally a Harris flush would be the next step for a
fecal impaction that has not responded to enemas.

— If a Harris flush is ineffective, then the final resort is a
flushing colonoscopy.

— For opioid-induced constipation, subcutaneous meth-
ylnaltrexone, a peripheral opioid antagonist can be
effective without precipitating a central opioid with-
drawal [11]. It is also an option for patients who refuse
enemas.

— Finally the new, selective chloride channel agonist,
Lubiprostone (Amitiza), promotes stool passage by
increasing intestinal fluid secretion and motility.

Nausea/Vomiting

Like any symptom management, the management of nau-
sea and vomiting should be approached through targeting
of the underlying mechanism. Understanding of the neu-
rotransmitters and mechanisms involved allows for focused
therapy that minimizes side effects and cost, rather than
giving ondansetron (Zofran) to everyone.

Figure 9.1 outlines a systematic approach to the causes of
nausea that feed into the vomiting center of the brain.
A systematic approach reduces the likelihood of missing
the underlying diagnosis or cause.

Though most physicians think of the gastrointestinal (GI)
track as the most common cause of nausea, many other
organs also send input to the vomiting center. If, however,
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Central Nervous System:
Psychogenic/Pavlovian
Meningeal irritation
Increased ICP

Corticosteroids, benzodiazepines

\ 9 S
& €

Medications & Toxins

Odors

Chemotactic Vomiting Vestibular
Trigger Zone Center -—
> Achm:

D antagonists: Achm, Hy, Scopolamine,

Prochlorperazine, 5HTz NK, Hyoscymine
Haloperidol_, Hy:
Metoclopramide Diphenhydramine
5HT; antagonist: Promethazine
Ondansetron, others
NK; antagonist:

Aprepitant

Gastrointestinal Vagal Feedback
Mechano-/Chemo- receptors From visceral capsule inflammation:
5HT; antagonist: Ondansetron Corticosteroids

5HT, agonist: Metoclopramide

Fic. 9.1. Mechanisms of nausea and vomiting and associated
treatment.

the GI track is the most likely source of the nausea and
vomiting, metoclopramide (Reglan) is the best empiric
therapy, because of its multiple effects on the GI track.

¢ Psychogenic nausea does not mean that the patient’s symp-
tom is fabricated or that the patient is “crazy.” Rather this
nausea is a Pavlovian response, a subconsciously learned
behavior. The nausea and vomiting persists even after the
initial cause has been removed and becomes chronic.

— That initial cause is now replaced with an associated
trigger, and exposure to that trigger produces the
Pavlovian response.

— Classically a patient may vomit upon seeing the cancer
center or infusion center or even seeing a bag of chemo-
therapy before it is hung.
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Typically these patients do not lose much weight or
hydration.

Treatment is around the clock benzodiazepine for a few
days to break the cortical association, since trigger
avoidance is usually not practical or possible.

e Any brain metastasis, including leptomeningeal disease,
can cause nausea and vomiting.

Persistent “intractable” nausea and vomiting should
prompt a workup for brain metastasis.

o A short course of high dose steroids, such as dexa-
methasone for 5 days, provides temporary relief by
reducing the associated edema and inflammation
until more permanent treatment of the brain lesion
is provided.

e The chemotactic trigger zone (CTZ) is the most common
site through which medications cause nausea and vomiting.

The physiological role of the CTZ is to protect us from
food poisoning by monitoring our blood stream for
toxins and inducing emesis.

It is a dopaminergic center, and many antiemetics work
through the CTZ as a dopamine blocker, e.g., prochlor-
perazine (Compazine) and haloperidol (Haldol).
Other antiemetics are mixed dopamine blockers and
anticholinergics, such as promethazine (Phenergan) and
Trimethobenzamide (Tigan).

The addition of the anticholinergic activity, reduces the
side effects of the dopamine blockade (such as dysto-
nia) while adding a second antiemetic effect on the
vestibular system.

e Asking about vestibular triggers should be part of every
nausea and vomiting history. The olfactory nerve feeds
directly to the vomiting center.

Unfortunately there is no treatment for odor-induced
nausea other than avoidance and covering up the smell.
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Bowel Obstruction

e Malignant bowel obstruction (MBO) occurs in 25-50 % of
patients with ovarian cancer and can occur at any stage of

disease [12].

e Several different mechanisms are often at play:

— External compression of intestinal lumen by tumor or

edema.

— Infiltration of intestinal mesentery serosa and muscle

by tumor leading
pseudo-obstruction.

to decreased motility and

— Intraluminal obstruction by tumor.
— Fibrosis from radiation or previous surgery [13].

¢ Figure 9.2 shows the mechanisms of the symptoms from a

bowel obstruction [14].

e Symptoms vary depending on the site of obstruction,
whether proximal small bowel versus colon. Often there
are multiple sites of obstruction. Pain is the most common
feature, present in over 90 % (Table 9.9) [15].

Mechanical Normal bowel

Bowel —> | contractions against
Obstruction blockage

Buildup of Bowel distension with
intestinal —> | fluid and air

fluids accumulation

e Increased lumen
contents

¢ Increased gut
epithelial surface area,

¢ Increased bowel
secretions of water,
NaCl

s ™
Colicky

Abdominal Pain

.

Bowel wall damage
leading to bowel wall
inflammation and
distention

+ Inflammation and
* Edema

—

Y
— MNausea and
Vomiting

. vy

Fic. 9.2. Mechanism of bowel obstruction symptoms.
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TaBLE 9.9. Symptoms of bowel obstruction based on location.

Symptom Gastric/small bowel Colon

Vomiting Large volume, undigested Small amount, fecund
food, or watery

Pain Severe, short intermittent, Late symptom, crampy,
peri-umbilical, occurs longer intervals
at start of symptoms between episodes

Abdominal distension May be absent if gastric Present

Anorexia Always May not be present

¢ Unlike non-malignant causes of obstruction, MBO often
occurs slowly over time. It can be intermittent and partial
and progress over time to complete obstruction.

e Typically MBO is not an emergency in ovarian cancer and
bowel strangulation or perforation is uncommon.
Therefore, time can be taken to perform the proper radio-
logical tests and decide on the best treatment.

Diagnostic Evaluation

e Abdominal X-ray series in the supine and standing posi-
tions are the best first investigation when small bowel
obstruction is suspected, in order to document dilated
loops of bowel with air fluid levels.

— If no evidence of obstruction is present, functional ileus
is more likely.

* CT scan can help to evaluate disease extent, localize the site
of obstruction, and assist in treatment decision making.

— Itis more sensitive and specific in determining the cause
of malignant bowel obstruction compared to plain film.

— Carcinomatosis, however, may be missed on a CT scan.
For example, ovarian cancer deposits of less than 0.5 cm
are seen only 20 % of the time on CT [16, 17].

¢ Endoscopy should be performed if gastric outlet, proximal
duodenal obstruction or colonic obstruction is suspected
and stenting is a potential treatment.
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Management

Options for management of MBO include:

— Surgical bypass.

— Stomal formation for distal small bowel or large bowel
obstruction.

— Endoscopic stenting of duodenum or colon.

— Pharmacologic management.

— A venting gastrostomy.

The decision about whether to take patients to palliative
surgery is difficult, and the data upon which to base deci-
sions is limited.

— Factors associated with poor outcomes for surgery are:

o Older age.

o ECOG 3-4 performance status.

Generalized carcinomatosis as the cause of the
MBO.

Multiple sites of obstruction.

Large volume ascites.

Poor nutritional status.

Bowel motility disorder.

o

O O O O

Laparotomy to surgically correct a MBO is best under-
taken in patients with:

Good performance status.

— A minimum life expectancy of at least several months.
A single site of obstruction.

Absence of ascites.

o The possibility of a stoma should be discussed prior
to surgery.

For patients who are not candidates for surgery, pharma-
cological therapy can be given with the goal of reducing
pain and colic and reducing nausea and vomiting to
acceptable levels without the use of a nasogastric tube.

— For pain relief, opioids should be given subcutaneously
or intravenously and preferably through a PCA.
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— Medications to reduce gastrointestinal secretions help
to alleviate nausea and pain (Table 9.10).

(e]

Octreotide is superior to Scopolamine for resolving
MBO symptoms and is well tolerated with minimal
side effects.

A long acting octreotide injection can be given in
the form of an intramuscular depo shot, but subcuta-
neous injections must be continued for an overlap of
1 week after first depo injection. Intramuscular injec-
tions can then be given monthly [13].
Dexamethasone should be given along with
Octreotide to reduce tumor inflammation and speed
up the resolution of the MBO.

= High doses of 16 of 20 mg a day need to be given
for 5 days, initially parenterally then enterally if
and when the patient tolerates liquids. An anti-
emetic should be given around the clock to pre-
vent nausea.

¢ The indications for a venting gastrostomy are:

Failure of pharmacologic treatment in a non-operative
patient.

High likelihood to re-obstruct.

The benefits of a gastrostomy tube are:

(e]

(e]

It is more comfortable than a nasogastric tube.

It allows patients to eat food by mouth for oral
gratification.

It allows relief of nausea and vomiting at home using
a suction machine or large syringe to decompress the
stomach.

Gastrostomy tubes can be placed even in patients with
diffuse carcinomatosis, tumor encasing the stomach,
and ascites.

If the patient has ascites, a pre-procedure paracentesis
should be performed to reduce the risk of leakage.
More than 90 % of patients have relief of their nausea
and vomiting with a venting gastrostomy.
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— Complications occur in 15-25 % of patients and include
(in order of frequency) leakage, peristomal infection,
obstruction of the tube, tube migration, catheter mal-
function, hemorrhage, and peritonitis.

— Chemotherapy can be safely given after gastrostomy
tube placement [18].

Ascites

e Malignant ascites is the abnormal accumulation of fluid in
the peritoneal cavity due to cancer.

¢ In ovarian cancer, it is present at approximately one third
of patients at the time of diagnosis and two thirds at the
time of death [19].

e The symptoms resulting from malignant ascites are myriad
and difficult for patients to tolerate.

— The most difficult symptoms include abdominal pain,
abdominal distension, early satiety, nausea/vomiting,
dyspnea, orthopnea, difficulty ambulating, and diffi-
culty bending over [20, 21].

e Mechanisms of malignant ascites from cancer could be due
to any of the following:

Increased vascular permeability.

— Increased fluid production.

Lymphatic obstruction.

Renin-angiotensin activation.

— Portal hypertension from hepatic metastases.

e Under normal conditions, peritoneal fluid is produced by
capillary membranes of the peritoneal cavity, and the fluid
is reabsorbed through lymphatic channels. Cancer disrupts
this through multiple mechanisms.

— Firstly, tumor microvasculature is leakier, causing
increased fluid with high protein concentrations to flow
into the peritoneal cavity.

— Tumor cells, endothelial cells, and vascular endothelial
growth factor produce excess fluid.
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Lymphatic channels are often obstructed by tumor, pre-
venting fluid reabsorption and fluid return to the
venous system.

Decreased blood volume from inadequate lymphatic
return causes activation of the renin-angiotensin system
and resultant sodium and fluid retention by the kidney.
Lastly, hepatic metastases can cause portal hyperten-
sion and ascites [21, 22].

Treatment

The overall data for diuretic use in malignant ascites is
weak. Trials comparing diuretic use to paracentesis do not
exist.

Approximately 40 % of patients may respond to diuretic
use [20]. Diuretic response can best be expected in ascites
caused by massive hepatic metastases with portal hyper-
tension and serum-ascites albumin gradient of >1.1.
Spironolactone, an aldosterone antagonist that
decreases reabsorption of water and sodium in the kid-
ney, is most often cited as the first line treatment for
malignant ascites.

o The starting dose is 100 mg/day and doses up to
400 mg/day have been reported.

Furosemide in a starting dose of 20 mg/day can be
added and increased to 40-80 mg/day to balance the
serum potassium.

In liver cirrhosis, a ratio of 100:40 for spironolactone
and furosemide results in normokalemia. Spironolactone
can cause hyperkalemia, and electrolytes should be
monitored during therapy.

A goal weight loss of 0.5 kg/day to not more than 1 kg/
day is optimal. Over diuresis increases the risks of hypo-
tension from intravascular volume depletion and subse-
quent renal injury.

Starting at lower doses of diuretics and increasing
gradually is thought to decrease these risks.
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Furosemide is more likely to cause hypotension and can
be given in two divided doses.

Spironolactone should be dosed once per day due to its
long half-life [23].

Paracentesis is the most common treatment for malignant
ascites and is very successful in improving symptoms.

Removal of up to 9 L at a time have been reported
without complications of hypotension or renal
dysfunction [19]. Drainage of up to 5 L without use of
IVF or albumin replacement is generally safe and will
not cause hypotension.

Complications of the procedure include:

Hypoproteinemia.

Hypotension.

Secondary peritonitis.

Significant hemorrhage, bowel perforation, and pul-
monary embolism are rare [24].

O O O O

Paracentesis should be performed under ultrasound
guidance when possible. Re-accumulation is common.
Therefore, limiting parenteral fluid administration is
optimal to prevent rapid re-accumulation.

Using the same exact site repeatedly is safe, and per-
forming paracentesis in an office setting is common.
Paracentesis can be done even in the home, e.g., with
hospice patients.

Paracentesis and diuretics are often used in combina-
tion to manage ascites. There is no limit to how often
patients may have the procedure.

For patients requiring frequent paracenteses, more often
than weekly, interventional radiologists can insert tunneled
peritoneal catheters.

The patient is left with approximately 12 in. of a drain
which can be taped to their abdomen and is not visible
underneath clothing.

o Ascites fluid can then be drained at home, into bags
which attach to the catheter.
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o Published rates of infection and occlusion are
reported to be approximately 4-6 % [20].

o This procedure should be considered for patients
with a life expectancy of at least 30 days.

o It should also be performed prior to discharge to
hospice in patients needing more than weekly para-
centesis or to hospices without a physician to per-
form paracentesis in the home.

e More recently, chemotherapeutic interventions for the
treatment of malignant ascites have been examined.

— Given the apparent dependence of ascites formation on

abnormal tumor vascularity and permeability, it was
hypothesized that VEGF inhibitors would show efficacy
in the treatment of ovarian cancer associated ascites.
Clinical trial exploring the antiangiogenic agent bevaci-
zumab have shown success in the management of
malignant ascites.

o Numnum et al. described four patients with recur-
rent ovarian cancer and ascites requiring frequent
paracentesis who were treated with intravenous
bevacizumab at a dose of 15 mg/kg IV every 3 weeks.

All four patients demonstrated symptomatic relief of
ascites, with manageable toxicities.

No therapeutic paracenteses were required after initia-
tion of therapy with bevacizumab (follow up of up to 6
months) [25].

o Hamilton et al. described a case report detailing the
impact of intraperitoneal bevacizumab (5 mg/kg) on
severe symptomatic ascites in an elderly patient with
advanced, recurrent, ovarian cancer and a very poor
functional status [20].

® The authors reported a dramatic improvement in
ascites and quality of life parameters following
two doses.
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— Additionally, VEGF-trap, a fusion protein that prevents
VEGF receptor binding, has also been studied in the
treatment of refractory ascites.

— VEGF-trap, or aflibercept, incorporates the second
binding domain of the VEGFR-1 receptor and the third
domain of the VEGFR-2 receptor [27].

o By fusing these extracellular protein sequences to
the Fc segment of a human IgG backbone, develop-
ers created a chimeric protein with a very high
VEGF binding affinity, binding all isomers of the
VEGF-A family [27, 28].

— Several single agent and combination phase II clinical
trials have explored the safety and efficacy of VEFG-
trap (aflibercept) in the treatment of ascites associated
with advanced stage solid tumors, including ovarian
cancer [29, 30].

o Two published trials investigated the use of VEGF-
trap in the treatment of advanced stage epithelial
ovarian cancer and symptomatic malignant ascites.

= Colombo et al. enrolled 16 patients with advanced
chemo-resistant epithelial ovarian cancer and
symptomatic malignant ascites onto an open-
label, phase II trial assessing the efficacy and
safety of aflibercept [31].

¢ The primary endpoint was repeat paracentesis
response rate (RPRR), with response defined
as at least a twofold increase in time to repeat
paracentesis compared with the baseline
interval.

¢ Aflibercept was considered effective based
on a hypothesis that the RPRR was >60 %.
Median time to repeat paracentesis was 76.0
days (95 % CI 64.0-178.0), which was 4.5
times longer than the baseline interval
(16.8 days).



408  S.Liao et al.

o Gotlieb et al. specifically explored treatment of
malignant ascites in patients with advanced stage
epithelial ovarian cancer using aflibercept [32].

= Mean time to repeat paracentesis was significantly
longer with aflibercept than with placebo (55.1 vs.
23.3 days; difference 31.8 days, 95 % CI 10.6-53.1;
p=0.0019). Notably, in the aflibercept group, two
patients did not need a repeat paracentesis during
6 months of double-blind treatment.

Dyspnea

e Dyspnea is the subjective sensation of “air hunger” or
“breathlessness.” Its objective counterpart is shortness of
breath. Though the two are usually related, they do not
necessarily correlate. For example, patients with panic
attacks may have a lot of dyspnea leading to hyperventila-
tion but their respiratory status is otherwise objectively
normal. On the other side of the coin, many patients with
chronic cardiopulmonary diseases may appear short of
breath and have very abnormal objective respiratory num-
bers but subjectively have very mild symptoms.

o The causes of dyspnea range from head to pelvis. Though most
physicians tend to think of the cardiopulmonary systems first,
the other anatomical areas should be systematically consider,
so as not to miss a diagnosis or contributing factor.

¢ Since dyspnea is a subjective perception, the final common
pathway for dyspnea is the cortex of the brain. Thus even
when the cause of the dyspnea originates somewhere else,
anxiety is often associated, and benzodiazepines may help.

— Brain lesions, e.g., metastases or infarctions, in the cor-
tex or in the respiratory centers of the brain, can rarely
be the primary cause of dyspnea.

— Nasal lesions can cause subjective dyspnea even when
airways are still patent.
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o For example, epistaxis may lead to significant anxiety
and dyspnea, even when the hemorrhage does not
have significant systemic impact.

Metastases to the head and neck can lead to airway
obstruction.

o Short term palliation of the obstruction can be
achieved with steroids, since most of the acute
obstruction is due to edema.

o Long term palliation may require radiation or
surgery.

Cardiopulmonary causes of dyspnea are myriad.

The most common cause seen in women with gyneco-
logical malignancies is pulmonary emboli.

In the last days of life, the most common cause is an
aspiration pneumonia.

Pleural effusions from the cancer are frequent causes
that can be alleviated with repeat thoracenteses or
placement of a pleural drain.

Pulmonary metastases and lymphangitic carcinomato-
sis are rare as are pericardial involvement.

Airway obstructions can be treated with bronchoscopic
stent placement with or without laser therapy.
Pulmonary lymphagitic spread can be palliated with
high dose steroids and portents a survival prognosis of
days to weeks.

Pericardiocentesis can provide temporary relief from
malignant pericardial effusions until a pericardial win-
dow can be placed.

Spinal metastases can cause dyspnea through two poten-
tial mechanisms.

Spinal cord compression or nerve root impingement at
or above the C5 level can lead to paralysis of the
diaphragm.

o Again high dose steroids can provide short term pal-
liation until more definitive therapy with radiation
or surgery is performed.
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— Multiple spinal metastases may lead to vertebral com-
pression fractures, causing kyphosis.

o Thoracic kyphosis if sufficiently severe causes a
restrictive lung disease. Diaphragmatic expansion
can also be impaired by tense malignant ascites.

Treatment

Non-specific, first line pharmacological therapy for dys-
pnea is an opioid.

— All opioids have this effect. However, despite their
demonstrated safety, opioids are still underutilized for
dyspnea symptom management [33, 34].

Bronchodilator, mucolytic or saline nebulizer therapy is
beneficial if wheezes are audible or if a mucous plug is
suspected.

Non-pharmacological therapy, such as a fan blowing on
the face or cool compresses to the face, take advantage of
the diving reflex.

The administration of oxygen has no benefit compared to
medical air in patients without hypoxemia [35].

Conclusion

Many therapies are available to provide pain and symptom
management to women with gynecological malignancies.
Good symptom management requires a systematic approach
based on the mechanism of the symptom. Palliative care can
improve the quality of life for cancer patients throughout the
entire course of their illness. Physicians who care for these
women should have a basic competency in palliative care and
be able to refer more complex or complicated cases to their
palliative medicine colleagues.
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