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Preface

The natural history of hypertension is characterised by the
development and progression of structural and functional
abnormalities at cardiac, vascular and renal levels, which are
in turn related to an increased risk of developing major car-
diovascular, cerebrovascular and renal complications.

During this course, the proper assessment and prompt
regression of hypertension-related organ damage represent
fundamental steps for the clinical management of hyperten-
sion. In fact, effective blood pressure control under specific
antihypertensive drug therapies can interfere with the pro-
gression and promote the regression of markers of organ
damage, being associated with improved prognosis and
reduced risk of complications. In particular, the identification
of serial changes of different signs of organ damage has been
viewed by physicians as an easy, simple and cost-effectiveness
way to evaluate the individual global cardiovascular risk pro-
file and to test the effectiveness of antihypertensive strategy
in patients with hypertension at high cardiovascular risk.

In this first volume of the series Practical Case Studies in
Hypertension Management, the clinical management of paradig-
matic cases of patients with hypertension and different markers of
organ damage will be discussed, focusing on the different diagnos-
tic criteria currently available for identifying the presence or the
absence of these markers as well as on the different therapeutic
options now recommended for reducing progression and promot-
ing regression of hypertension-related signs of organ damage.

Rome, Italy Giuliano Tocci
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Clinical Case 1

Patient with Essential Hypertension
and Left Ventricular Hypertrophy

1.1 Clinical Case Presentation

A 54-year-old, Caucasian male, gardener, presented to the
outpatient clinic for recently uncontrolled hypertension.

He has history of essential hypertension by more than 15
years, initially treated with a combination therapy based on
beta-blocker (atenolol 100 mg) and diuretic (chlorthalidone
25 mg).

About 10 years ago, for incoming asthenia and sexual dis-
turbances, he was moved to a combination therapy based on
angiotensin-converting enzyme (ACE) inhibitor (ramipril
10 mg) and thiazide diuretic (hydrochlorothiazide 25 mg),
with satisfactory BP control at home and no relevant side
effects or adverse reactions.

By about 6 months, he reported uncontrolled blood pres-
sure (BP) levels measured at home and effort dyspnoea. He
also described inconstant cough. For these reasons, his refer-
ring physician prescribed furosemide 25 mg daily in addition
to current pharmacological therapy, albeit with limited
improvement on BP control.

G.Tocci, Hypertension and Organ Damage: A Case-Based 1
Guide to Management, Practical Case Studies in Hypertension
Management, DOI 10.1007/978-3-319-25097-7_1,

© Springer International Publishing Switzerland 2016



2 Clinical Case 1. Patient with Essential Hypertension
Family History

He has paternal history of hypertension and stroke and
maternal history of diabetes and hypercholesterolemia. He
also has one sibling with hypertension.

Clinical History

He was previous smoker (about 10-20 cigarettes daily) for
more than 20 years until the age of 45 years. He also has two
additional modifiable cardiovascular risk factors, including
sedentary life habits and overweight (visceral obesity). There
are no further cardiovascular risk factors, associated clinical
conditions or non-cardiovascular diseases.

Physical Examination

Weight: 88 kg

Height: 174 cm

Body mass index (BMI): 29.1 kg/m?

Waist circumference: 118 cm

Respiration: normal

Heart sounds: S1-S2 regular, normal and no murmurs
Resting pulse: regular rhythm with normal heart rate (67
beats/min)

Carotid arteries: no murmurs

¢ Femoral and foot arteries: palpable

Haematological Profile

e Haemoglobin: 15.1 g/dL.
e Haematocrit: 49.3 %
e Fasting plasma glucose: 87 mg/dL
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Fasting lipids: total cholesterol (TOT-C): 174 mg/dl; low-
density lipoprotein cholesterol (LDL-C): 111 mg/dl; high-
density lipoprotein cholesterol (HDL-C): 39 mg/dl;
triglycerides (TG) 122 mg/dl

Electrolytes: sodium, 146 mEq/L; potassium, 4.2 mEq/L
Serum uric acid: 4.1 mg/dL

Renal function: urea 24 mg/dl, creatinine, 0.8 mg/dL; cre-
atinine clearance (Cockcroft-Gault): 130 ml/min; esti-
mated glomerular filtration rate (eGFR) (MDRD):
110 mL/min/1.73 m?

Urine analysis (dipstick): normal

Albuminuria: 12.2 mg/24 h

Normal liver function tests

Normal thyroid function tests

Blood Pressure Profile

Home BP (average): 160-165/100 mmHg

Sitting BP: 164/106 mmHg (right arm); 166/107 mmHg
(left arm)

Standing BP: 167/108 mmHg at 1 min

24-h BP: 161/112 mmHg; HR: 67 bpm

Daytime BP: 162/113 mmHg; HR: 71 bpm

Night-time BP: 154/103 mmHg; HR: 61 bpm

A 24-h ambulatory blood pressure profile is illustrated in

Fig. 1.1.

12-Lead Electrocardiogram

Sinus rhythm with normal heart rate (63 bpm), normal atrio-
ventricular and intraventricular conduction and ST-segment
abnormalities without signs of LVH (aVL 0.7 mV, Sokolow—
Lyon 2.1 mV, Cornell voltage 1.4 mV, Cornell product
130 mV*ms) (Fig. 1.2).
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FIGURE 1.1 24-h ambulatory blood pressure profile at first visit
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FIGURE 1.2 (a, b) Sinus rhythm with normal heart rate (63 bpm),
normal atrioventricular and intraventricular conduction and
ST-segment abnormalities without signs of LVH
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FIGURE 1.2 (continued)
Vascular Ultrasound

Carotid: Intima-media thickness at both carotid levels
(right, 1.0 mm, Fig. 1.3a; left, 0.9 mm, Fig. 1.3b) without
evidence of atherosclerotic plaques.

Renal: Intima-media thickness at both renal arteries with-
out evidence of atherosclerotic plaques. Normal
Doppler examination at both right and left arteries.
Normal dimension and structure of the abdominal
aorta.

Current Treatment

Ramipril 10 mg h 8:00, hydrochlorothiazide 25 mg h 8:00 and
furosemide 25 mg h 12:00.
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FiGURE 1.3 Intima-media thickness at both carotid levels (right,
1.0 mm (a); left, 0.9 mm (b), without evidence of atherosclerotic
plaques
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Diagnosis

Essential (stage 2) hypertension with unsatisfactory BP con-
trol on combination therapy. Additional modifiable cardio-
vascular risk factors (sedentary habits and visceral obesity).
No evidence of hypertension-related organ damage nor asso-
ciated clinical conditions.

Which is the global cardiovascular risk profile in this
patient?
Possible answers are:

1. Low
2. Medium
3. High
4. Very high

Global Cardiovascular Risk Stratification

According to 2013 ESH/ESC global cardiovascular risk
stratification [1], this patient has moderate to high cardiovas-
cular risk.

Which is the best therapeutic option in this patient?
Possible answers are:

1. Add another drug class (e.g. dihydropyridinic
calcium-antagonist).

2. Add another drug class (e.g. beta-blocker).

3. Add another drug class (e.g. alpha-blocker).

4. Switch from ACE inhibitor to angiotensin receptor
blocker combined with thiazide diuretic.

5. Switch from ACE inhibitor to direct renin inhibitor
combined with thiazide diuretic.
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Treatment Evaluation

¢ Stop ACE inhibitor ramipril 10 mg and furosemide 25 mg.
e Start fixed combination therapy with losartan/hydrochlo-
rothiazide 100/25 mg h 8:00.

Prescriptions

¢ Periodical BP evaluation at home according to recommen-
dations from guidelines

e Regular physical activity and low caloric intake

e Echocardiogram aimed at evaluating left ventricular (LV)
mass and function (systolic and diastolic properties)

1.2 Follow-Up (Visit 1) at 6 Weeks

At follow-up visit the patient is in good clinical condition. He
started moderate physical activity two times per week with
beneficial effects (weight loss and relatively good exercise
tolerance). He also reported good adherence to prescribed
medications without adverse reactions or drug-related side
effects (absence of cough and improved dyspnoea).

Physical Examination

Weight: 86 kg

BMI: 28.1 kg/m?

Waist circumference: 114 cm

Resting pulse: regular rhythm with normal heart rate (65
beats/min)

¢ Other clinical parameters substantially unchanged

Blood Pressure Profile

e Home BP (average): 155/90 mmHg (early morning)
¢ Sitting BP: 158/92 mmHg (left arm)
e Standing BP: 158/94 mmHg at 1 min
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Current Treatment

Losartan/hydrochlorothiazide 100/25 mg h 8:00.

Echocardiogram

Concentric LV hypertrophy (LV mass indexed 128 g/m?,
relative wall thickness 0.53) with normal chamber dimen-
sion (LV end-diastolic diameter 49 mm) (Fig. 1.4a),
impaired LV relaxation (E/A ratio <1) at both conven-
tional (Fig. 1.4b) and tissue (Fig. 1.4c) Doppler evaluations
and normal ejection fraction (LV ejection fraction 66 %,
LV fractional shortening 37 %). Normal dimension of aor-
tic root and left atrium. Right ventricle with normal
dimension and function. Pericardium without relevant
abnormalities.

Mitral (++) and tricuspid (+) regurgitations at Doppler
ultrasound examination.

Diagnosis

Essential (stage 2) hypertension with improved BP control
on combination therapy without achieving the recommended
BP targets. Cardiac organ damage (concentric LV hypertro-
phy) and impaired LV relaxation. Additional cardiovascular
risk factors (visceral obesity).

Which is the global cardiovascular risk profile in this
patient?
Possible answers are:

1. Low

2. Medium
3. High

4. Very high
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FIGURE 1.4 Echocardiogram at follow-up visit after 6 weeks.
Concentric LV hypertrophy with normal chamber dimension (a),
impaired LV relaxation at both conventional (b) and tissue (c)
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FIGURE 1.4 (continued)

Global Cardiovascular Risk Stratification

The echocardiographic evidence of cardiac organ damage
(concentric LV hypertrophy) is able to modify the individual
global cardiovascular risk profile. On the basis of the echo-
cardiographic assessment, this patient has moved from mod-
erate to high cardiovascular risk, according to 2013 ESH/ESC
global cardiovascular risk stratification [1]. This would lead to
an increased 10-year risk of developing cardiovascular dis-
ease (morbidity and mortality).

Which is the best therapeutic option in this patient?
Possible answers are:

1. Add another drug class (e.g. dihydropyridinic
calcium-antagonist).
2. Add another drug class (e.g. beta-blocker).

(continued)
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3. Add another drug class (e.g. alpha-blocker).
4. Switch from angiotensin receptor blocker to direct
renin inhibitor combined with thiazide diuretic.

Treatment Evaluation

e Start amlodipine 5 mg h 20:00.
¢ Maintain losartan/hydrochlorothiazide 100/25 mg h 8:00.

Prescriptions

¢ Periodical BP evaluation at home according to recommen-
dations from current guidelines.
e Regular physical activity and low caloric intake.

1.3 Follow-Up (Visit 2) at 3 Months

At follow-up visit the patient is in good clinical condition. He
maintained regular physical activity two to three times per
week with benefits (further weight loss and good exercise
tolerance). He also reported good adherence to prescribed
medications without adverse reactions or drug-related side
effects (absence of dyspnoea).

Physical Examination

Weight: 83 kg

BMI: 27.0 kg/m?

Waist circumference: 110 cm

Resting pulse: regular rhythm with 63 beats/min
Other parameters substantially unchanged
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Blood Pressure Profile

e Home BP (average): 145/85 mmHg (early morning)
e Sitting BP: 148/87 mmHg (left arm)
e Standing BP: 148/88 mmHg at 1 min

Current Treatment

Losartan/hydrochlorothiazide 100/25 mg h 8:00; amlodipine
5 mg h 20:00.

Which is the best therapeutic option in this patient?
Possible answers are:

1. Add another drug class (e.g. beta-blocker).

2. Add another drug class (e.g. alpha-blocker).

3. Titrate the dosage of current therapy.

4. Switch from ARB to direct renin inhibitor combined
with thiazide diuretic.

Treatment Evaluation

¢ Titrate the dosage of amlodipine from 5 mg to 10 mg h
20:00.
e Maintain losartan/hydrochlorothiazide 100/25 mg h 8:00.

Prescriptions

¢ Periodical BP evaluation at home according to recommen-
dations from current guidelines.

e Repeat 12-lead electrocardiogram.

e Repeat 24-h ambulatory BP monitoring to test sustained and
effective antihypertensive efficacy of prescribed medications.
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1.4 Follow-Up (Visit 2) at 1 Year

At follow-up visit the patient is in good clinical condition. He
also reported good adherence to prescribed medications with
no adverse reactions or relevant drug-related side effects.

Physical Examination

Weight: 81 kg

Body mass index (BMI): 26.7 kg/m?

Waist circumference: 110 cm

Resting pulse: regular rhythm with 65 beats/min
Other parameters substantially unchanged

Blood Pressure Profile

Home BP (average): 130/80 mmHg

Sitting BP: 136/82 mmHg (left arm)
Standing BP: 138/88 mmHg at 1 min

24-h BP: 132/77 mmHg; HR: 78 bpm
Daytime BP: 134/79 mmHg; HR: 80 bpm
Night-time BP: 118/66 mmHg; HR: 64 bpm

A 24-h ambulatory blood pressure profile is illustrated in
Fig. 1.5.

12-Lead Electrocardiogram

Sinus rhythm with normal heart rate (64 bpm), normal atrio-
ventricular and intraventricular conduction and no
ST-segment abnormalities or signs of LVH without signs of
LVH (aVL 0.8 mV, Sokolow-Lyon 2.7 mV, Cornell voltage
1.8 mV, Cornell product 151 mV*ms) (Fig. 1.6).

Current Treatment

Losartan/hydrochlorothiazide 100/25 mg h 8:00; amlodipine
10 mg h 20:00.
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FIGURE 1.5 24-h ambulatory blood pressure profile at follow-up visit
after 1 year

Treatment Evaluation

¢ No changes for current pharmacological therapy

Prescriptions

e Periodical BP evaluation at home according to recommen-
dations from current guidelines
e Regular physical activity and low caloric intake

Which is the most useful diagnostic test to repeat
during the follow-up in this patient?

Possible answers are:

1. Electrocardiogram

2. Echocardiogram

3. Vascular Doppler ultrasound

4. Evaluation of renal parameters (e.g. creatininemia,
eGFR, CICr, UACR)

5. 24-h ambulatory BP monitoring
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FIGURE 1.6 (a, b) 12-lead electrocardiogram at follow-up visit after
1 year
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1.5 Discussion

Arterial hypertension has been associated to development
and progression of cardiac organ damage, namely LV hyper-
trophy, which in turn is related to an increased risk of coro-
nary events, myocardial infarction, ischemic stroke and
congestive heart failure. For these reasons, systematic assess-
ment of LV hypertrophy in all hypertensive patients has been
recently reaffirmed and promoted by 2013 European Society
of Hypertension (ESH)/European Society of Cardiology
(ESC) guidelines on the clinical management of hyperten-
sion [1], in order to properly identify and treat those hyper-
tensive patients at high cardiovascular risk.

In this view, the presence of LV hypertrophy can be
assessed with various diagnostic tests, although with differ-
ent levels of sensitivity and specificity and different costs.
In a setting clinical practice, the most commonly used tools
are represented by conventional 12-lead electrocardio-
gram and echocardiogram [2-4]. For these tests, specific
diagnostic criteria for LV hypertrophy are available, so
that physicians can easily assess the presence or absence of
cardiac organ damage at first evaluation or during the
follow-up of patients with hypertension. For example, sev-
eral diagnostic criteria are available for electrocardio-
graphic assessment of LV hypertrophy (Table 1.1). The
major limitation of electrocardiogram, however, is the high
sensitivity and relatively low specificity to detect LV
hypertrophy [5, 6]. To overcome this intrinsic limitation,
echocardiographic evaluation of LV geometry and func-
tion can be assessed. With this examination, the presence
of cardiac organ damage can be assessed according to spe-
cific diagnostic criteria (Table 1.2).

In this clinical case some aspects deserve a comment. First
of all, electrocardiographic evaluation of cardiac organ dam-
age should be always performed at first clinical assessment in
all hypertensive patients, in order to evaluate heart rate and
rhythm and presence of LV hypertrophy. The search for car-
diac organ damage can be further integrated by conventional
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TaBLE 1.1 Electrocardiographic criteria for the diagnosis of LV
hypertrophy

A. Diagnostic criteria recommended by 2013 ESH/ESC

guidelines [1]:

RaVL >1.1 mV
Sokolow-Lyon index (S V1-V2+R V5-V6) >3.8 mV

Cornell voltage duration product (QRS duration * Cornell
voltage) >244 mV*ms

B. Other diagnostic criteria
Cornell voltage (S V3+R aVL) >2.8 mV

Cornell strain (S V3+R aVL >2.4 mV in male or >2.0 mV in
female or ST-segment strain)

Rombhilt-Estes >4-5 points
Lewis [(R DI+S D III) — (S DI+R DIII)] >1.7 mV
Framingham (ST-segment strain +1 voltage criterion)

Perugia score (S V3+R aVL >2.4 mV in male or >2.0 mV in
female or ST-segment strain or Romhilt-Estes >5 points)

TaBLE 1.2 Echocardiographic criteria for the diagnosis of LV
hypertrophy

A. Diagnostic criteria recommended by 2013 ESH/ESC

guidelines [1]:

LV mass indexed by body surface area (BSA): men >115 g/m?
women >95 g/m?

B. Other diagnostic criteria
LV mass indexed by height>”: >51 g/m>’ (both genders)
Relative wall thickness (RWT): >0.45
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echocardiogram, which may provide additional clinical infor-
mation, including quantitative assessment of LV mass and
geometry, LV systolic and diastolic function as well as data on
other cardiac chambers (including left atrium and aortic
root). All these functional and structural abnormalities may
be involved in development and progression of hypertension-
induced cardiac remodelling from LV hypertrophy towards
LV dysfunction and congestive heart failure.

In this patient, the echocardiographic diagnosis of LV
hypertrophy was able to modify his global cardiovascular risk
profile from moderate to high, which had important clinical
consequences. Indeed, the assessment of cardiac organ dam-
age may help physicians in choosing among different antihy-
pertensive drug classes and tailoring the most effective
antihypertensive therapy at appropriate dosages and/or com-
bination, according to compelling indications from current
hypertension guidelines [1]. For example, the therapeutic
choice for this patient was oriented on a fixed combination
therapy based on the angiotensin receptor blocker losartan
and the thiazide diuretic hydrochlorothiazide, which has
demonstrated beneficial effects on cardiovascular morbidity
and mortality in hypertensive patients with LV hypertrophy
[7-14].

In the preliminary evaluation of the patient, the main goal
of the therapeutic strategy was focused on the correction of
modifiable risk factors, including sedentary life habits and
visceral overweight. This represents a key element of any
antihypertensive therapy at any stage of the disease. In a sub-
sequent step, the discovery of cardiac organ damage induced
an up-titration of pharmacological strategy throughout the
adoption of antihypertensive drug classes with proven bene-
fits on regression of LV hypertrophy, beyond BP lowering
efficacy [7-14].

During the follow-up evaluation of this hypertensive
patient with LV hypertrophy, repeated electrocardiographic
and/or echocardiographic evaluations of LV mass and
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geometry may provide indirect evidence of the therapeutic
effectiveness of antihypertensive therapy, by demonstrating
the regression of LV hypertrophy, a phenomenon that has
been associated to a reduced risk of cardiovascular and cere-

Clinical Case 1. Patient with Essential Hypertension

brovascular complications.

Take-Home Messages

The presence of cardiac organ damage (namely, LV
hypertrophy) increases the risk of developing major
cardiovascular and cerebrovascular complications in
hypertension.

The regression of LV hypertrophy, beyond the
achievement of effective BP control, has been associ-
ated with improved cardiovascular prognosis.

All hypertensive patients should undergo 12-lead
electrocardiogram at first evaluation, in order to
assess electrocardiographic criteria for LV
hypertrophy.

In view of the large diffusion, high reproducibility
and low cost of electrocardiogram, this exam can be
repeated every year, to evaluate potential regression
of electrographic criteria of LV hypertrophy.
Echocardiographic assessment of LV mass and
geometry should be limited in those hypertensive
patients at medium to high cardiovascular risk, in
whom the information obtained by echocardiogram
may induce a substantial change in diagnostic and
therapeutic approach.

Advanced diagnostic tests for cardiac organ damage
(e.g. magnetic resonance or cardiac CT) should be
limited to difficult to treat forms of hypertension and
performed in reference centres or excellence centres
for hypertension.
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Clinical Case 2

Patient with Essential Hypertension
and Diastolic Dysfunction

2.1 Clinical Case Presentation

A 44-year-old, Caucasian male, officer, presented to the
Outpatient Clinic for clinical assessment of uncontrolled
essential hypertension.

He has history of essential hypertension by about 15 years.
At the first diagnostic examination, all screening tests have
excluded secondary forms of hypertension, thus confirming
the primary nature of the disease. Then, he was treated with a
combination therapy based on ACE inhibitor (enalapril 10 mg)
and calcium-channel blocker (nifedipine slow release 30 mg).

About 5 years ago, for incoming lower limb oedema, he was
moved to another calcium-channel blocker (from nifedipine
SR 30 mg to lercanidipine 10 mg), with satisfactory BP control
at home and no relevant side effects or adverse reactions.

By about 8 months, he reported uncontrolled BP levels
measured at home and effort dyspnoea. He also described
frequent palpitations and tachycardia. For these reasons, his
referring physician firstly titrated the dosage of enalapril
from 10 to 20 mg daily and then added a thiazide diuretic
(hydrochlorothiazide 25 mg daily) to current pharmacologi-
cal therapy, albeit with limited improvement on BP control
and persistent dyspnoea.

G.Tocci, Hypertension and Organ Damage: A Case-Based 23
Guide to Management, Practical Case Studies in Hypertension
Management, DOI 10.1007/978-3-319-25097-7_2,

© Springer International Publishing Switzerland 2016
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Family History

He has paternal history of coronary artery disease and maternal
history of hypertension and myocardial infarction. He also has
two sisters with hypertension.

Clinical History

He was previously a smoker (more than 20 cigarettes daily)
for more than 20 years until the age of 38 years, when chronic
obstructive pulmonary disease with a predominant asthmatic
component was diagnosed. He also has additional modifiable
cardiovascular risk factors, including mild hypercholesterol-
emia treated with simvastatin 10 mg daily and hypertriglyc-
eridemia treated with fibrates. There are no additional
cardiovascular risk factors or concomitant cardiovascular or
non-cardiovascular comorbidities.

Physical Examination

Weight: 87 kg

Height: 185 cm

Body mass index (BMI): 25.4 kg/m?

Waist circumference: 98 cm

Respiration: normal

Heart sounds: distal cardiac sounds with apparently free

intervals

e Resting pulse: regular rhythm with normal heart rate (75
beats/min)

¢ Carotid arteries: no murmurs

e Femoral and foot arteries: palpable

Haematological Profile

e Haemoglobin: 13.8 g/dL.
e Haematocrit: 47.2 %
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Fasting plasma glucose: 66 mg/dL

Fasting lipids: total cholesterol (TOT-C): 169 mg/dl; low-
density lipoprotein cholesterol (LDL-C): 105 mg/dl; high-
density lipoprotein cholesterol (HDL-C), 43 mg/dl;
triglycerides (TG) 104 mg/dl

Electrolytes: sodium, 141 mEq/L; potassium, 4.3 mEq/L
Serum uric acid: 3.6 mg/dL

Renal function: urea, 25 mg/dl; creatinine, 1.2 mg/dL; creati-
nine clearance (Cockcroft-Gault), 97 ml/min; estimated
glomerular filtration rate (eGFR) (MDRD), 75 mL/
min/1.73 m?

Urine analysis (dipstick): normal

Albuminuria: 14.7 mg/24 h

Normal liver function tests

Normal thyroid function tests

Blood Pressure Profile

Home BP (average): 150/100 mmHg

Sitting BP: 153/104 mmHg (right arm); 156/106 mmHg
(left arm)

Standing BP: 157/105 mmHg at 1 min

24-h BP: 149/101 mmHg; HR: 67 bpm

Daytime BP: 135/105 mmHg; HR: 69 bpm

Night-time BP: 138/92 mmHg; HR: 60 bpm

The 24-h ambulatory blood pressure profile is illustrated

in Fig. 2.1.

12-Lead Electrocardiogram

Sinus rhythm with normal heart rate (78 bpm), normal atrio-
ventricular conduction with right bundle branch block
(Fig.2.2)
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FIGURE 2.1 24-h ambulatory blood pressure profile at first visit

Vascular Ultrasound

Carotid: intima—-media thickness at both carotid levels (right:
0.7 mm, and left: 0.8 mm)) without evidence of atheroscle-
rotic plaques

Renal: intima-media thickness at both renal arteries without
evidence of atherosclerotic plaques. Normal Doppler
examination at both right and left arteries. Normal dimen-
sion and structure of the abdominal aorta

Current Treatment

Enalapril 20 mg h 8:00; hydrochlorothiazide 25 mg h 8:00;
lercanidipine 10 mg h 20:00
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FIGURE 2.2 12-lead electrocardiogram at first visit: sinus rhythm
with normal heart rate (78 bpm), normal atrioventricular conduc-
tion with right bundle branch block. Peripheral (a) and precordial
(b) leads
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Diagnosis

Essential (stage 2) hypertension with unsatisfactory BP
control on combination therapy. Additional modifiable car-
diovascular risk factors (hypercholesterolemia and hyper-
triglyceridemia). No evidence of hypertension-related organ
damage nor associated clinical conditions.

Which is the global cardiovascular risk profile in this
patient?
Possible answers are:

1. Low
2. Medium
3. High
4. Very high

Global Cardiovascular Risk Stratification

According to 2013 ESH/ESC global cardiovascular risk
stratification [1], this patient has moderate to high cardiovas-
cular risk.

Which is the best therapeutic option in this patient?
Possible answers are:

1. Add another drug class (e.g. dihydropyridinic cal-
cium antagonist).

2. Add another drug class (e.g. beta-blocker).

3. Switch from ACE inhibitor to ARB combined with
thiazide diuretic.

4. Switch from ACE inhibitor to direct renin inhibitor
combined with thiazide diuretic.



2.2 Follow-Up (Visit 1) at 6 Weeks 29

Treatment Evaluation

* Add beta-blocker at medium dose (atenolol 100 mg % cp
h 8:00 and % cp h 20:00).

e Maintain enalapril 20 mg h 8:00, hydrochlorothiazide
25 mg h 8:00 and lercanidipine 10 mg h 20:00.

Prescriptions

¢ Periodical BP evaluation at home according to recommen-
dations from guidelines

¢ Echocardiogram aimed at evaluating left ventricular (LV)
mass and function (systolic and diastolic properties)

2.2 Follow-Up (Visit 1) at 6 Weeks

At follow-up visit, the patient is in good clinical condition.
However, he referred to have prematurely stopped the pre-
scribed therapy with beta-blocker due to perceived deteriora-
tion of effort dyspnoea and asthma. He also tried to double the
dose of amlodipine 5 mg twice daily, but even in this case, he has
to prematurely stop this additional medication due to onset of
lower limb oedema and frequent palpitations. For these reasons,
he maintained his previous antihypertensive therapy without
adverse reactions or drug-related side effects, although the BP
levels measured at home remained substantially unchanged.

Physical Examination

e Respiration: normal

e Heart sounds: distal cardiac sounds with apparently free
intervals

e Resting pulse: regular rhythm with normal heart rate
(74 beats/min)

e Other clinical parameters substantially unchanged
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Blood Pressure Profile

e Home BP (average): 150/100 mmHg

e Sitting BP: 154/102 mmHg (right arm); 155/104 mmHg
(left arm)

e Standing BP: 156/105 mmHg at 1 min

Current Treatment

Enalapril 20 mg h 8:00; hydrochlorothiazide 25 mg h 8:00;
lercanidipine 10 mg h 20:00

Echocardiogram

Concentric remodelling (LV mass indexed 108 g/m?; relative
wall thickness: 0.43) with normal chamber dimension
(LV end-diastolic diameter 50 mm) (Fig. 2.3a), impaired LV
relaxation at both conventional (E/A ratio <1; Fig. 2.3b) and
tissue Doppler evaluations and normal ejection fraction
(LV ejection fraction 60 %). In particular, tissue Doppler
analysis was performed at both lateral wall of the LV
(Fig. 2.3c) and interventricular septum (Fig. 2.3d).

Normal dimension of aortic root and left atrium. Right
ventricle with normal dimension and function. Pericardium
without relevant abnormalities.

Mitral (+) and tricuspid (+) regurgitations at Doppler
ultrasound examination.

Diagnosis

Essential (stage 2) hypertension with unsatisfactory BP con-
trol on combination therapy. Initial signs of cardiac organ
damage (concentric LV remodelling and impaired LV relax-
ation). Additional modifiable cardiovascular risk factors
(hypercholesterolemia). No associated clinical conditions.
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FiGure 2.3 Echocardiogram at follow-up visit after 6 weeks: con-
centric remodelling with normal chamber dimension (a), impaired
LV relaxation at both conventional (b) and tissue Doppler evalua-
tions and normal ejection fraction. In particular, tissue Doppler
analysis was performed at both lateral wall of the LV (¢) and inter-
ventricular septum (d). Normal dimension of aortic root and left
atrium. Right ventricle with normal dimension and function.
Pericardium without relevant abnormalities
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2.2 Follow-Up (Visit 1) at 6 Weeks

Which is the global cardiovascular risk profile in
this patient?

Possible answers are:

1.
2.
3.
4.

Low
Medium
High
Very high

Global Cardiovascular Risk Stratification

33

Echocardiographic evidence of concentric LV remodelling

and impaired LV relaxation do not represent a marker of

cardiac organ damage, although they can be considered as
early structural and functional LV adaptations to abnormal
BP load. Thus, this patient remained on moderate to high
cardiovascular risk, according to 2013 ESH/ESC global car-
diovascular risk stratification [1].

Which is the best therapeutic option in this patient?

Potential answers are:

1.

2.
3.
. Switch from ARB to direct renin inhibitor combined

Add another drug class (e.g. dihydropyridinic cal-
cium antagonist).

Add another drug class (e.g. beta-blocker).

Add another drug class (e.g. alpha-blocker).

with thiazide diuretic.
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Treatment Evaluation

e Stop enalapril 20 mg h 8:00.

e Start telmisartan 40 mg h 8:00.

e Maintain hydrochlorothiazide 25 mg h 8:00 and lercanidip-
ine 10 mg h 20:00.

Prescriptions

e Periodical BP evaluation at home according to recommen-
dations from current guidelines

2.3 Follow-Up (Visit 2) at 3 Months

At follow-up visit, the patient is in good clinical condition. He
reported good adherence to prescribed medications without
adverse reactions or drug-related side effects (absence of
dyspnoea and lower limb oedema).

Physical Examination

¢ Resting pulse: regular rhythm with 67 beats/min
¢ Other parameters substantially unchanged

Blood Pressure Profile

¢ Home BP (average): 140/90 mmHg

e Sitting BP: 144/95 mmHg (right arm); 145/93 mmHg
(left arm)

e Standing BP: 146/92 mmHg at 1 min

Current Treatment

Telmisartan 40 mg h 8:00; hydrochlorothiazide 25 mg h 8:00;
amlodipine 5 mg h 20:00
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Which is the best therapeutic option in this patient?
Possible answers are:

1. Add another drug class (e.g. beta-blocker).

2. Add another drug class (e.g. alpha-blocker).

3. Titrate the dosage of current therapy.

4. Switch from ARB to direct renin inhibitor combined
with thiazide diuretic.

Treatment Evaluation

e Titrate the dosage of telmisartan from 40 to 80 mg daily
and start fixed combination therapy with telmisartan/
hydrochlorothiazide 80/25 mg h 8:00.

¢ Titrate the dosage of lercanidipine from 10 to 20 mg h 20:00.

Prescriptions

¢ Periodical BP evaluation at home according to recommen-
dations from current guidelines.

e Repeat a 24-h ambulatory BP monitoring to test sustained
and effective antihypertensive efficacy of prescribed
medications.

2.4 Follow-Up (Visit 2) at 1 Year

At follow-up visit, the patient is in good clinical condition. He
also reported good adherence to prescribed medications with
no adverse reactions or relevant drug-related side effects.

Physical Examination

¢ Resting pulse: regular rhythm with 65 beats/min
¢ Other parameters substantially unchanged
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FIGURE 2.4 24-h ambulatory blood pressure profile at follow-up visit

after 1 year. Compared to previous examination, 24-h blood pres-

sure profile shows marked reduction of average blood pressure

levels, although it can be noted transient blood pressure raises
during the first and the last measurements (i.e. white-coat effect)

Blood Pressure Profile

Home BP (average): 120/80 mmHg

Sitting BP: 136/82 mmHg (left arm)
Standing BP: 138/88 mmHg at 1 min

24-h BP: 117/77 mmHg; HR: 77 bpm
Daytime BP: 122/81 mmHg; HR: 82 bpm
Night-time BP: 104/67 mmHg; HR: 63 bpm

The 24-h ambulatory blood pressure profile is illustrated
in Fig. 2.4.

12-Lead Electrocardiogram

Sinus rhythm with normal heart rate (67 bpm), normal atrio-
ventricular conduction, right bundle branch block
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Current Treatment

Telmisartan/hydrochlorothiazide 80/25 mg h 8:00, lercanidip-
ine 20 mg h 20:00

Treatment Evaluation

¢ No changes for current pharmacological therapy

Prescriptions

¢ Periodical BP evaluation at home according to recommen-
dations from current guidelines

Which is the most useful diagnostic test to repeat
during the follow-up in this patient?

Possible answers are:

1. Electrocardiogram

2. Echocardiogram

3. Vascular Doppler ultrasound

4. Evaluation of renal parameters (e.g. creatininemia,
eGFR, CICr, UACR)

5. 24-h ambulatory BP monitoring

2.5 Discussion

Arterial hypertension is a chronic disease, which promotes the
development and progression of asymptomatic functional and
structural adaptation at cardiac, renal and vascular levels.
Among these, diastolic dysfunction can be viewed as a very
early marker of cardiac organ damage, prior to the develop-
ment of LV hypertrophy. Even if not always associated with an
increased LV mass, the presence of diastolic dysfunction is able
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TaBLE 2.1 Echocardiographic criteria for the diagnosis of diastolic
dysfunction

Pseudo-

Normal Impaired normal Restrictive
Ratio E/A >1.0 <1.0 >1.0 >1.0
(trasmitral flow)
Deceleration time (ms) 150-220 >220 150220 <150
Ratio S/D >1.0 >1.0 <1.0 <1.0
(pulmonary vein)
Ratio Em/Am >1.0 <1.0 <1.0 >1.0
Ratio E/Em <8 8-12 8-12 213
IVRT (ms) 80-100  >100 80-100 <80

IVRT isovolumetric relaxation time

to affect cardiovascular prognosis in hypertensive patients, by
increasing the risk of major cardiovascular events [2].

Several diagnostic criteria have been proposed for the
echocardiographic assessment of diastolic dysfunction, par-
ticularly in the very recent years, in which this condition has
been included in the diagnostic work-up of a complex clinical
syndrome, that is, “diastolic heart failure” or “heart failure
with preserved LV function” (Table 2.1).

In essential hypertension, the presence of diastolic dys-
function is relatively frequent and not always associated with
other concomitant cardiac adaptations, mostly including LV
hypertrophy [3, 4]. Actually, it has been defined as impaired
ratio between early filling phase and atrial contraction during
diastole, measured at either conventional Doppler (E/A ratio
<1) or tissue Doppler (Em/Am ratio <1) [5].

In this clinical case, some aspects can be discussed. First of
all, electrocardiographic evaluation of cardiac organ damage,
which represents a fundamental step in the first-line assess-
ment of any patient with hypertension, is of limited efficacy,
since the presence of bundle branch block does not allow the
proper identification of diagnostic criteria for LV hypertrophy.
For this reason, the echocardiographic assessment of LV
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hypertrophy, as well as LV systolic and diastolic dysfunction, is
mandatory, also in view of the presence of effort dyspnoea.

The echocardiographic evaluation of LV geometry
reported an increased wall thickness with normal LV cham-
ber dimension and normal LV mass. This condition, defined
as LV concentric remodelling, does not represent a “conven-
tional marker” of cardiac organ damage. Although it does not
induce any change in the individual global cardiovascular risk
profile, it can be viewed as an early larker of the structural
and functional LV adaptations, which may lead to further
development of LV hypertrophy. In this view, early identifica-
tion and prompt treatment of this condition may prevent or
reduce progression and prevent development of cardiac
organ damage.

It should be also noted, however, that diastolic dysfunction
as well as LV concentric remodelling do not identify any com-
pelling indication [1]. Hypertension guidelines, in fact, do not
consider these cardiac abnormalities as diagnostic elements
able to guide physicians in choosing among different antihy-
pertensive drug classes [1].

In this case, the choice of antihypertensive strategy based
on a combination therapy with a renin-angiotensin system
blocker and a vasodilating agent can be justified by the evi-
dence in favour of these drugs in terms of positive LV remod-
elling, reduced LV pressure mass and reduced cardiovascular
morbidity and mortality, beyond their BP lowering efficacy
[6-8].

In the initial evaluation of the patient, the main aspect that
conditioned the therapeutic approach was the onset of drug-
related side effects, which limited the therapeutic choice to
some antihypertensive drug classes or molecules. In a subse-
quent step, the echocardiographic assessment of diastolic
dysfunction associated with LV concentric remodelling and
the absence of either global or local impairments of LV sys-
tolic properties justified the clinical symptoms (dyspnoea)
and were able to orient the therapeutic choices.

As a final consideration, during the follow-up evaluation
of this hypertensive patient with diastolic dysfunction, the



40 Clinical Case 2. Patient with Essential Hypertension

24-h ambulatory BP monitoring confirmed the sustained
antihypertensive efficacy of the prescribed antihypertensive
therapy, beyond clinic and home BP measurements. On the
other hand, repeated electrocardiographic assessments are
not useful for two main reasons: (1) diastolic dysfunction can-
not be assessed by the conventional 12-lead electrocardio-
gram; (2) the presence of bundle branch block does not allow
any comparison with regard to potential changes of LV mass
or geometry. Thus, repeated echocardiographic assessment of
LV geometry and function represents the only way to able to
provide indirect evidence of the therapeutic effectiveness of
the prescribed antihypertensive therapy, as also recom-
mended by current guidelines [1].

Take-Home Messages

¢ Diastolic dysfunction is a relatively frequent condi-
tion in hypertensive patients at different cardiovas-
cular risk profile.

e This can be associated with effort dyspnoea and
reduced functional capacity, without evidence of
(global or local) impairments of LV systolic properties
and/or signs or symptoms of congestive heart failure.

¢ Diastolic dysfunction can be assessed by conven-
tional or tissue Doppler echocardiographic evalua-
tion of the LV properties.

e The presence of diastolic dysfunction, with or with-
out evidence of LV hypertrophy, has been associated
with reduced event-free survival and increased risk
of major cardiovascular events in essential hyperten-
sive patients.

e Several antihypertensive drug classes (or molecules)
have been tested in hypertensive patients with dia-
stolic dysfunction, although limited evidence are
available to have definite compelling indications in
this clinical setting.
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Clinical Case 3

Patient with Essential Hypertension
and Microalbuminuria

3.1 Clinical Case Presentation

A 45-year-old, Caucasian female, postal employee, pre-
sented to the Outpatient Clinic for recently uncontrolled
hypertension.

She has history of essential hypertension and tachycardia
by the age of 38 years. She was treated with monotherapy
based on beta-blocker (atenololo 100 mg) with initially effec-
tive BP control.

By about 3 months, she reported uncontrolled diastolic BP
levels measured at work. For this reason, her referring physi-
cian prescribed felodipine 10 mg daily in addition to the cur-
rent pharmacological therapy. However, the patient was not
disposed to adding another pill and asked for thorough
assessment of her hypertension.

Family History

She has maternal history of hypertension and diabetes.
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Clinical History

She is a smoker (about 10 cigarettes daily) for about 15 years,
without other additional cardiovascular risk factors, associ-
ated clinical conditions or non-cardiovascular diseases.

Physical Examination

Weight: 58 kg

Height: 170 cm

Body mass index (BMI): 20.1 kg/m?

Waist circumference: 88 cm

Respiration: normal

Heart sounds: S1-S2 regular, normal, systolic murmur at

cardiac apex

e Resting pulse: regular rhythm with normal heart rate
(65 beats/min)

¢ Carotid arteries: no murmurs

¢ Femoral and foot arteries: palpable

Haematological Profile

Haemoglobin: 16.3 g/dLL

Haematocrit: 52.1 %

Fasting plasma glucose: 88 mg/dL.

Fasting lipids: total cholesterol (TOT-C), 164 mg/dl; low-

density lipoprotein cholesterol (LDL-C), 84 mg/dl; high-

density lipoprotein cholesterol (HDL-C), 65 mg/dl;

triglycerides (TG) 78 mg/dl

¢ Electrolytes: sodium, 145 mEq/L; potassium, 4.0 mEq/L

¢ Serum uric acid: 2.6 mg/dL

¢ Renal function: urea, 22 mg/dl; creatinine, 1.0 mg/dL; creati-
nine clearance (Cockcroft-Gault), 77 ml/min; estimated glo-
merular filtration rate (¢GFR) (MDRD), 69 mL/min/1.73 m?

¢ Urine analysis (dipstick): proteinuria 20 mg/dl
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FIGURE 3.1 24-h ambulatory blood pressure profile at first visit

e Normal liver function tests
e Normal thyroid function tests

Blood Pressure Profile

e Home BP (average): 130/100 mmHg

Sitting BP: 145/98 mmHg (right arm); 142/96 mmHg
(left arm)

Standing BP: 146/95 mmHg at 1 min

24-h BP: 131/91 mmHg; HR: 77 bpm

Daytime BP: 135/93 mmHg; HR: 78 bpm

Night-time BP: 122/85 mmHg; HR: 75 bpm

The 24-h ambulatory blood pressure profile is illustrated
in Fig. 3.1.
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12-Lead Electrocardiogram

Sinus rhythm with normal heart rate (65 bpm), normal atrio-
ventricular and intraventricular conduction, ST-segment
abnormalities without signs of LVH (aVL 0.3 mV; Sokolow—
Lyon, 2.7 mV; Cornell voltage, 0.7 mV; Cornel product,
76.3 mV*ms) (Fig. 3.2)

Echocardiogram with Doppler Ultrasound

Normal LV geometry (LV mass indexed 87 g/m?; relative
wall thickness: 0.40) with normal chamber dimension
(LV end-diastolic diameter 47 mm) (Fig. 3.3a), normal LV
relaxation (E/A ratio 1.53) at both conventional (Fig. 3.3b)
and tissue (Fig. 3.3c) Doppler evaluation and normal ejec-
tion fraction (LV ejection fraction 70 %). Normal dimen-
sions of aortic root and left atrium. Right ventricle with
normal dimension and function. Pericardium without rel-
evant abnormalities

Mitral (++) regurgitation at Doppler ultrasound
examination

Vascular Ultrasound

Carotid: intima-media thickness at both carotid levels
(right: 1.0 mm; left: 1.0 mm) without evidence of athero-
sclerotic plaques

Renal: intima-media thickness at both renal arteries with-
out evidence of atherosclerotic plaques. Normal
Doppler evaluation at both right (Fig. 3.4a) and left
(Fig. 3.4b) renal arteries (main vessels and intraparen-
chymal arteries). Normal dimension and structure of
the abdominal aorta
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FiGURE 3.2 12-lead electrocardiogram at first visit: sinus rhythm with
normal heart rate (65 bpm), normal atrioventricular and intraventricu-
lar conduction, ST-segment abnormalities without signs of LVH.
Peripheral (a) and precordial (b) leads
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FiGURE 3.3 (continued)

FiGure 3.3 Echocardiogram with Doppler ultrasound at first visit:
normal LV geometry with normal chamber dimension (a), normal
LV relaxation at both conventional (b) and tissue (¢) Doppler
evaluation, and normal ejection fraction. Normal dimensions of
aortic root and left atrium. Right ventricle with normal dimension
and function. Pericardium without relevant abnormalities
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FiGURE 3.4 Renal vascular ultrasound at first visit: intima—media
thickness at both renal arteries without evidence of atherosclerotic
plaques. Normal Doppler evaluation at both right (a) and left (b)
renal arteries (main vessels and intraparenchymal arteries). Normal
dimension and structure of the abdominal aorta
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Current Treatment

Atenolol 100 mg %2 cp h 8:00 and %2 cp h 20:00

Diagnosis

Essential (stage 1) hypertension with unsatisfactory BP con-
trol on monotherapy. No evidence of hypertension-related
organ damage. No additional cardiovascular risk factors nor
associated clinical conditions

Which is the global cardiovascular risk profile in this
patient?

Possible answers are:

1.
2.
3.
4.

Low
Medium
High
Very high

Global Cardiovascular Risk Stratification

According to 2013 ESH/ESC global cardiovascular risk
stratification [1], this patient has low cardiovascular risk.

Which is the best therapeutic option in this patient?

Possible answers are:

1.

AW

Add another drug class (e.g. dihydropyridinic cal-
cium antagonist).

. Add another drug class (e.g. thiazide diuretic).
. Add another drug class (e.g. ACE inhibitor).

. Add another drug class (e.g. ARB).

. Switch from beta-blocker to another drug class.
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Treatment Evaluation

¢ Gradually stop atenolol 100 mg.
e Start irbesartan 150 mg h 8:00.

Prescriptions

e Periodical BP evaluation at home according to recommen-
dations from guidelines.

e Stop smoking.

e Blood and urinary tests for renal parameters, including
serum creatinine, urea estimated glomerular filtration rate
and creatinine clearance, and urinary albumin/creatinine
ratio on morning urine sample

3.2 Follow-Up (Visit 1) at 6 Weeks

At follow-up visit, the patient is in good clinical condition.
She does not stop smoking. However, she reported good
adherence to prescribed medications without adverse reac-
tions or drug-related side effects.

Physical Examination

e Resting pulse: regular rhythm with normal heart rate
(64 beats/min)
e Other clinical parameters substantially unchanged

Blood Pressure Profile

¢ Home BP (average): 130/95 mmHg
e Sitting BP: 142/97 mmHg (left arm)
e Standing BP: 144/100 mmHg at 1 min
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Current Treatment

Irbesartan 150 mg h 8:00

Haematological Profile

¢ Electrolytes: sodium, 145 mEq/L; potassium, 3.9 mEq/L

¢ Renal function: urea, 22 mg/dl, creatinine, 1.05 mg/dL; cre-
atinine clearance (Cockcroft-Gault), 73 ml/min; estimated
glomerular filtration rate (eGFR) (MDRD), 65 mL/
min/1.73 m?

e Urine analysis (dipstick): proteinuria 20 mg/dl

e Urinary albumin/creatinine ratio (morning urine sample):
67 mg/g

Diagnosis

Essential (stage 1) hypertension with improved BP con-
trol on monotherapy without achieving the recommended
BP targets. Renal organ damage (microalbuminuria). No
additional cardiovascular risk factors nor associated clini-
cal conditions

Which is the global cardiovascular risk profile in this
patient?
Possible answers are:

1. Low

2. Medium
3. High

4. Very high
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Global Cardiovascular Risk Stratification

The laboratory evidence of renal organ damage (microalbu-
minuria) is able to modify the individual global cardiovascu-
lar risk profile. On the basis of this assessment, this patient
has moved from low to high cardiovascular risk, according to
2013 ESH/ESC global cardiovascular risk stratification [1].
This would lead to an increased 10-year risk of developing
cardiovascular disease (morbidity and mortality).

Which is the best therapeutic option in this patient?

Possible answers are:

1. Add another drug class (e.g. dihydropyridinic cal-
cium antagonist).

2. Add another drug class (e.g. thiazide diuretic).

3. Add another drug class (e.g. ACE inhibitor).
4. Titrate current therapy.

Treatment Evaluation

e Titrate irbesartan from 150 to 300 mg h 8:00.

Prescriptions

¢ Periodical BP evaluation at home according to recommen-
dations from current guidelines.
e Stop smoking.

3.3 Follow-Up (Visit 2) at 3 Months

At follow-up visit, the patient is in good clinical condition.
She reduced smoking consumption to less than 10 cigarettes
per week with clinical benefits. She also reported good
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adherence to prescribed medications without adverse reac-
tions or drug-related side effects.

Physical Examination

¢ Resting pulse: regular rhythm with 61 beats/min
¢ Other parameters substantially unchanged

Blood Pressure Profile

e Home BP (average): 130/90 mmHg
e Sitting BP: 138/92 mmHg (left arm)
e Standing BP: 142/93 mmHg at 1 min

Current Treatment

Irbesartan 300 mg h 8:00

Which is the best therapeutic option in this patient?
Possible answers are:

1. Add another drug class (e.g. dihydropyridinic cal-
cium antagonist).

. Add another drug class (e.g. thiazide diuretic).

. Add another drug class (e.g. alpha-blocker).

. Switch from ARB to ACE inhibitor.

. Switch from ARB to direct renin inhibitor.

AW

Treatment Evaluation

¢ Add lercanidipine 10 mg h 20:00
® Maintain irbesartan 300 mg h 8:00
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Prescriptions

e Periodical BP evaluation at home according to recommen-
dations from current guidelines.

e Stop smoking.

¢ Blood and urinary tests for renal parameters, including
serum creatinine, urea estimated glomerular filtration rate
and creatinine clearance, and urinary albumin/creatinine
ratio on morning urine sample.

e Repeat the 24-h ambulatory BP monitoring to test sus-
tained and effective antihypertensive efficacy of pre-
scribed medications.

3.4 Follow-Up (Visit 2) at 1 Year

At the follow-up visit, the patient is in good clinical condition.
She also reported good adherence to prescribed medications
with no adverse reactions or relevant drug-related side effects.

Physical Examination

e Resting pulse: regular rhythm with 65 beats/min
¢ Other parameters substantially unchanged

Blood Pressure Profile

Home BP (average): 120/80 mmHg
Sitting BP: 136/84 mmHg (left arm)
Standing BP: 137/85 mmHg at 1 min

24-h BP: 110/76 mmHg; HR: 63 bpm
Daytime BP: 114/79 mmHg; HR: 63 bpm
Night-time BP: 95/65 mmHg; HR: 65 bpm

The 24-h ambulatory blood pressure profile is illustrated
in Fig. 3.5.
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FIGURE 3.5 24-h ambulatory blood pressure profile at follow-up visit
after 1 year

Haematological Profile

¢ FElectrolytes: sodium, 146 mEq/L; potassium, 4.1 mEq/L

¢ Renal function: urea, 23 mg/dl; creatinine, 0.9 mg/dL; creati-
nine clearance (Cockcroft-Gault), 77 ml/min; estimated glo-
merular filtration rate (¢GFR) (MDRD), 65 mL/min/1.73 m?

e Urine analysis (dipstick): proteinuria 5 mg/dl

e Urinary albumin/creatinine ratio (morning urine sample):
16 mg/g

Current Treatment

Irbesartan 300 mg h 8:00; lercanidipine 10 mg h 20:00
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Treatment Evaluation
¢ No changes for current pharmacological therapy
Prescriptions

¢ Periodical BP evaluation at home according to recommen-
dations from current guidelines.
¢ Stop smoking.

Which is the most useful diagnostic test to repeat
during the follow-up in this patient?
Possible answers are:

1. Electrocardiogram

2. Echocardiogram

3. Vascular Doppler ultrasound

4. Evaluation of renal parameters (e.g. creatininemia,
eGFR, CICr, UACR)

5. 24-h ambulatory BP monitoring

3.5 Discussion

The latest sets of hypertension guidelines emphasise the
importance of a thorough assessment of hypertension-
related organ damage in each individual patient with high
BP, as they recognise the beneficial effects in terms of
improved cardiovascular prognosis in those hypertensive
patients who achieved a delayed progression or even
regression of these alterations [2]. In addition, the presence
of organ damage is able to help physicians in choosing spe-
cific antihypertensive drug classes, which may be more
appropriate than others, according to the evidence of com-
pelling indications [2]. Renal organ damage represents
today an important marker of disease progression, and it is



3.5 Discussion 59

predictive of future cardiovascular events [3]. For these
reasons, accumulating evidence supporting the efficacy of
drugs inhibiting the renin—-angiotensin system in preventing
or delaying the development of renal disease confers to
these agents a valuable property that should be considered
in the clinical management of hypertension at different
cardiovascular risk profile.

In this latter regard, those agents that counteract the
effects of the abnormal activation of the renin—-angiotensin
system, such as ACE inhibitors and angiotensin receptor
blockers, have been shown to be effective not only in pre-
venting occurrence or delaying progression but also in pro-
moting regression of hypertension-related organ damage [4].
In particular, both ACE inhibitors and angiotensin receptor
blockers are currently recommended to prevent or delay the
progression from microalbuminuria to proteinuria and from
proteinuria to end-stage renal disease in hypertensive patients
with or without diabetes [2].

In this clinical case, some aspects should be discussed.
First of all, systematic evaluation of renal organ damage
should be always performed at first clinical assessment in all
hypertensive patients, in view of its limited cost, large diffu-
sion, simple interpretation and high reproducibility. All
these characteristics have been highlighted by the most
recent sets of hypertension guidelines, which recommended
this examination for guiding both diagnostic and therapeu-
tic decisions in hypertensive patients with or without diabe-
tes [2]. The search for renal organ damage can be integrated
by the assessment of serum creatinine levels, estimated
glomerular filtration rate, creatinine clearance and dosage
of microalbuminuria. Reference values for these parame-
ters are reported on Table 3.1. In particular, microalbumin-
uria can be assessed either on a 24-h urine collection or
morning (spot) sample by testing the urinary albumin/cre-
atinine ratio (UACR). All these functional and structural
abnormalities may be involved in development and progres-
sion of hypertension-induced renal impairment towards
end-stage renal failure.
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TaBLE 3.1 Diagnostic criteria for the presence of renal organ
damage

Serum creatinine: male >115-133 mmol/l (1.3-1.5 mg/dl);

female: 107-124 mmol/l (1.2-1.4 mg/dl)

Low estimated glomerular filtration rate by MDRD formula
(<60 ml/min/1.73 m?)

Low estimated glomerular filtration rate by creatinine clearance
by Cockcroft—-Gault formula (<60 ml/min).

Dosage of microalbuminuria at a 24-h urine sample:
30-300 mg/24 h

Urine albumin—creatinine ratio [UACR] at morning urine
sample: male >22; female >31 mg/g creatinine

In this patient, the presence of microalbuminuria was
able to modify her global cardiovascular risk profile from
moderate to high, which had important clinical conse-
quences. Indeed, the presence of renal organ damage may
help physicians in choosing among different antihyperten-
sive drug classes and adopting the most effective antihyper-
tensive therapy at appropriate dosages and/or combination,
according to compelling indications from current hyperten-
sion guidelines [1]. For example, the therapeutic choice for
this patient was a combination therapy based on the angio-
tensin receptor blocker irbesartan, which has demonstrated
beneficial effects on cardiovascular morbidity and mortality
in hypertensive patients with microalbuminuria [5-7].

In the preliminary evaluation of the patient, the main goal of
the therapeutic strategy was focused on the proper assessment
of individual global cardiovascular risk profile. In a subsequent
step, the discovery of renal organ damage induced an up-titra-
tion of pharmacological strategy throughout the adoption of
antihypertensive drug classes with proven benefits on regres-
sion of microalbuminuria, beyond BP lowering efficacy [5-7].

During the follow-up evaluation of this hypertensive
patient with microalbuminuria, repeated evaluations of renal
parameters may provide indirect evidence of the therapeutic
effectiveness of antihypertensive therapy, by demonstrating
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the regression of renal impairment, a phenomenon that has
been associated to a reduced risk of cardiovascular, cerebro-
vascular and renal complications [5-7].

Take-Home Messages

¢ Microalbuminuria is a relatively common condition
in hypertensive patients at different cardiovascular
risk profile, with or without diabetes.

¢ This can be associated with impaired renal function,
with or without evidence of abnormal serum creati-
nine levels, estimated glomerular filtration rate and/
or creatinine clearance.

¢ Microalbuminuria can be assessed by a 24-h urine
collection or morning (spot) sample; the preferred
diagnostic test should be the urinary albumin/creati-
nine ratio (UACR).

¢ The presence of microalbuminuria has been strongly
and independently associated with increased risk of
major cardiovascular events, as well as renal failure
in essential hypertensive patients.

e Several antihypertensive drug classes (or molecules)
have been tested in hypertensive patients with micro-
albuminuria, although those drugs able to counteract
the renin—angiotensin system, including ACE inhibi-
tors and angiotensin receptor blockers, should be
preferred in this clinical setting.
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Clinical Case 4

Patient with Essential Hypertension
and Proteinuria

4.1 Clinical Case Presentation

A 67-year-old, Caucasian female, teaching professor at the
University of Ancient Literature, presented to the Outpatient
Clinic for uncontrolled hypertension.

She has history of essential hypertension by about 20
years, treated with ACE inhibitor (ramipril 10 mg), beta-
blockers and thiazide diuretic (nebivolol 5/25 mg) with satis-
factory BP control.

By about 3 months, she reported uncontrolled BP levels
measured at work. For this reason, her referring physician
prescribed a calcium-channel blocker (lacidipine 6 mg) in
addition to current pharmacological therapy.

Family History

He has maternal history of hypertension and diabetes and
paternal history of coronary artery disease and diabetes.

Clinical History

She is a smoker (about 20 cigarettes daily) by more than 20
years. She is affected by dyslipidaemia, treated with combina-
tion therapy of simvastatin/ezetimibe 20/10 mg daily. She also
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reported intense working activity and mental stress with lim-
ited physical activity. About 5 years ago, she started metfor-
min 1000 mg for impaired fasting glucose. She has no other
additional cardiovascular risk factors, associated clinical
conditions or non-cardiovascular diseases.

Physical Examination

Weight: 77 kg

Height: 175 cm

Body mass index (BMI): 24.1 kg/m?

Waist circumference: 97 cm

Respiration: normal

Heart sounds: S1-S2 regular, normal, no murmurs
Resting pulse: regular rhythm with normal heart rate
(60 beats/min)

Carotid arteries: no murmurs

¢ Femoral and foot arteries: palpable

Haematological Profile

Haemoglobin: 15.7 g/dL

Haematocrit: 54.5 %

Fasting plasma glucose: 73 mg/dL

Fasting lipids: total cholesterol (TOT-C), 196 mg/dl; low-

density lipoprotein cholesterol (LDL-C), 140 mg/dl; high-

density lipoprotein cholesterol (HDL-C), 28 mg/dl;

triglycerides (TG) 140 mg/dl

¢ FElectrolytes: sodium, 141 mEq/L; potassium, 4.4 mEq/L

e Serum uric acid: 5.8 mg/dL.

¢ Renal function: urea, 28 mg/dl; creatinine 1.08 mg/dL; creati-
nine clearance (Cockcroft-Gault), 61 ml/mn; estimated glo-
merular filtration rate (¢GFR) (MDRD), 54 mL/min/1.73 m?

e Urine analysis (dipstick): proteinuria 20 mg/dl

¢ Normal liver function tests

¢ Normal thyroid function tests
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FIGURE 4.1 24-h ambulatory blood pressure profile at first visit

Blood Pressure Profile

e Home BP (average): 140/100 mmHg

Sitting BP: 155/108 mmHg (right arm); 152/106 mmHg
(left arm)

Standing BP: 156/105 mmHg at 1 min

24-h BP: 151/103 mmHg; HR: 75 bpm

Daytime BP: 153/106 mmHg; HR: 78 bpm

Night-time BP: 140/92 mmHg; HR: 62 bpm

The 24-h ambulatory blood pressure profile is illustrated
in Fig. 4.1.

12-Lead Electrocardiogram

Sinus rhythm with normal heart rate (69 bpm), normal atrio-
ventricular and intraventricular conduction, ST-segment
abnormalities without signs of LVH (aVL 0.7 mV; Sokolow—
Lyon, 2.2 mV; Cornell voltage 1.2 mV; Cornell product
99.6 mV*ms) (Fig. 4.2)
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FIGURE 4.2 12-lead electrocardiogram at first visit: sinus rhythm with
normal heart rate (69 bpm), normal atrioventricular and intraventricu-
lar conduction, ST-segment abnormalities without signs of LVH.
Peripheral (a) and precordial (b) leads
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Echocardiogram with Doppler Ultrasound

Concentric LV remodelling (LV mass indexed 93 g/m?; rela-
tive wall thickness: 0.47) with normal chamber dimension
(LV end-diastolic diameter 44 mm) (Fig. 4.3a), impaired LV
relaxation (E/A ratio 1.02) (Fig. 4.3b) at conventional
Doppler evaluation and normal ejection fraction (LV ejec-
tion fraction 60 % ). Normal dimensions of aortic root and left
atrium. Right ventricle with normal dimension and function.
Pericardium without relevant abnormalities

Mitral (+) regurgitation at Doppler ultrasound examination

Vascular Ultrasound

Carotid: intima-media thickness at both carotid levels
(right: 1.1 mm; left: 1.2 mm) without evidence of athero-
sclerotic plaques

Renal: intima—media thickness at both renal arteries with-
out evidence of atherosclerotic plaques. Normal
Doppler evaluation at both right (Fig. 4.4a) and left
(Fig. 4.4b) renal arteries. Normal dimension and struc-
ture of the abdominal aorta

Current Treatment

Ramipril 10 mg h 8:00; nebivolol 5/25 mg h 8:00; lacidipine
6 mg h 20:00; metformin 500 mg h 12:00 and h 20:00; aspirin
100 mg h 12:00; simvastatin/ezetimibe 20/10 mg h 22:00

Diagnosis

Essential (stage 2) hypertension with unsatisfactory BP con-
trol on combination therapy. Smoking, dyslipidaemia,
impaired glucose tolerance, sedentary life with work-related
stress. Renal impairment (¢eGFR <60 mL/min/1.73 m? with
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FiGure 4.3 Echocardiogram with Doppler ultrasound at first visit:
concentric LV remodelling with normal chamber dimension (a),
impaired LV relaxation (b) at conventional Doppler evaluation and
normal ejection fraction. Normal dimensions of aortic root and left
atrium. Right ventricle with normal dimension and function.
Pericardium without relevant abnormalities. Mitral (+) regurgita-
tion at Doppler ultrasound examination
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FIGURE 4.4 Renal vascular ultrasound at first visit: intima—media thick-
ness at both renal arteries without evidence of atherosclerotic plaques.
Normal Doppler evaluation at both right (a) and left (b) renal arteries.
Normal dimension and structure of the abdominal aorta
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normal creatinine clearance). No evidence of cardiac and
vascular organ damage. No other additional cardiovascular
risk factors nor associated clinical conditions

Which is the global cardiovascular risk profile in this
patient?
Possible answers are:

1. Low

2. Medium
3. High

4. Very high

Global Cardiovascular Risk Stratification

According to 2013 ESH/ESC global cardiovascular risk
stratification [1], this patient has high cardiovascular risk.

Which is the best therapeutic option in this patient?
Possible answers are:

1. Add another drug class (e.g. antialdosterone agent).

2. Add another drug class (e.g. loop diuretic).

3. Add another drug class (e.g. alpha-blocker).

4. Switch from ACE inhibitor to angiotensin receptor
blocker.

5. Switch from ACE inhibitor to direct renin inhibitor.

Treatment Evaluation

e Stop ramipril 10 mg and start valsartan 80 mg h 8:00.

¢ Stop lacidipine 6 mg and start amlodipine 5 mg h 20:00.

¢ Maintain nebivolol 5/25 mg h 8:00, metformin 500 mg h
12:00 and h 20:00, aspirin 100 mg h 12:00 and simvastatin/
ezetimibe 20/10 mg h 22:00.
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Prescriptions

e Periodical BP evaluation at home according to recommen-
dations from guidelines.

Stop smoking.

Try to reduce work overload and physical stress.
Moderate physical activity.

Blood and urinary tests for renal parameters, including
serum creatinine, urea estimated glomerular filtration rate
and creatinine clearance, and urinary albumin/creatinine
ratio on morning urine sample.

4.2 Follow-Up (Visit 1) at 6 Weeks

At follow-up visit, the patient is in good clinical condition.
She does not stop smoking. However, she reported reduced
work stress and good adherence to prescribed medications
without adverse reactions or drug-related side effects.

Physical Examination

e Resting pulse: regular rhythm with normal heart rate (64
beats/min)
® Other clinical parameters substantially unchanged

Blood Pressure Profile

e Home BP (average): 140/95 mmHg
e Sitting BP: 148/101 mmHg (left arm)
¢ Standing BP: 146/102 mmHg at 1 min

Current Treatment

Valsartan 80 mg h 8:00; nebivolol 5/25 mg h 8:00; amlodipine
5 mg h 20:00; metformin 500 mg h 12:00 and h 20:00; aspirin
100 mg h 12:00; simvastatin/ezetimibe 20/10 mg h 22:00
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Haematological Profile

¢ FElectrolytes: sodium, 143 mEq/L; potassium, 4.2 mEq/L

¢ Renal function: urea, 27 mg/dl, creatinine, 1.06 mg/dL; creati-
nine clearance (Cockcroft-Gault), 74 ml/mn; estimated glo-
merular filtration rate (¢GFR) (MDRD), 59 mL/min/1.73 m?

e Urine analysis (dipstick): proteinuria 20 mg/dl

¢ Urinary albumin/creatinine ratio (morning urine sample):
82 mg/g

Diagnosis

Essential (stage 2) hypertension with improved BP control
on combination therapy without achieving the recommended
BP targets. Smoking, dyslipidaemia, impaired glucose
tolerance, sedentary life with work-related stress. Renal
organ damage (proteinuria). No evidence of cardiac and vas-
cular organ damage. No other additional cardiovascular risk
factors nor associated clinical conditions

Which is the global cardiovascular risk profile in this
patient?
Possible answers are:

1. Low

2. Medium
3. High

4. Very high

Global Cardiovascular Risk Stratification

The laboratory evidence of proteinuria confirms the presence
of renal organ damage. According to 2013 ESH/ESC global
cardiovascular risk stratification [1], this patient has high car-
diovascular risk. This would lead to an increased 10-year risk of
developing cardiovascular disease (morbidity and mortality).
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Which is the best therapeutic option in this patient?
Possible answers are:

1. Add another drug class (e.g. antialdosterone agent).

2. Add another drug class (e.g. loop diuretic).

3. Add another drug class (e.g. alpha-blocker).

4. Switch from angiotensin receptor blocker to direct
renin inhibitor.

5. Titrate current therapy.

Treatment Evaluation

Titrate valsartan from 80 mg to 160 mg h 8:00.

Maintain nebivolol 5/25 mg h 8:00, amlodipine 5 mg h 20:00,
metformin 500 mg h 12:00 and h 20:00, aspirin 100 mg h
12:00 and simvastatin/ezetimibe 20/10 mg h 22:00.

Prescriptions

Periodical BP evaluation at home according to recommen-
dations from guidelines.

Stop smoking.

Try to reduce work overload and physical stress.
Moderate physical activity.

Blood and urinary tests for renal parameters, including
serum creatinine, urea estimated glomerular filtration rate
and creatinine clearance, and urinary albumin/creatinine
ratio on morning urine sample.

4.3 Follow-Up (Visit 2) at 3 Months

At follow-up visit, the patient is in good clinical condition. She
reduced smoking consumption to less than 15 cigarettes per
week. She also reported good adherence to prescribed medica-
tions without adverse reactions or drug-related side effects.
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Physical Examination

e Resting pulse: regular rhythm with 62 beats/min
e Other parameters substantially unchanged

Blood Pressure Profile

¢ Home BP (average): 135/90 mmHg
e Sitting BP: 143/96 mmHg (left arm)
e Standing BP: 144/94 mmHg at 1 min

Current Treatment

Valsartan 160 mg h 8:00; nebivolol 5/25 mg h 8:00; amlodipine
5 mg h 20:00; metformin 500 mg h 12:00 and h 20:00; aspirin
100 mg h 12:00; simvastatin/ezetimibe 20/10 mg h 22:00

Haematological Profile

¢ Renal function: urea, 26 mg/dl; creatinine, 1.05 mg/dL; cre-
atinine clearance (Cockcroft-Gault), 74 ml/mn; estimated
glomerular filtration rate (eGFR) (MDRD), 60 mL/
min/1.73 m?

¢ Urinary albumin/creatinine ratio (morning urine sample):
64 mg/g

Which is the best therapeutic option in this patient?
Possible answers are:

1. Add another drug class (e.g. antialdosterone agent).

2. Add another drug class (e.g. loop diuretic).

3. Add another drug class (e.g. alpha-blocker).

4. Switch from angiotensin receptor blocker to direct
renin inhibitor.

5. Titrate current therapy.
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Treatment Evaluation

Titrate valsartan from 160 mg to 320 mg h 8:00.

Maintain nebivolol 5/25 mg h 8:00, lacidipine 6 mg h 20:00,
metformin 500 mg h 12:00 and h 20:00, aspirin 100 mg h
12:00 and simvastatin/ezetimibe 20/10 mg h 22:00.

Prescriptions

Periodical BP evaluation at home according to recommen-
dations from current guidelines.

Stop smoking.

Blood and urinary tests for renal parameters, including
serum creatinine, urea estimated glomerular filtration rate
and creatinine clearance, and urinary albumin/creatinine
ratio on morning urine sample.

Repeat the 24-h ambulatory BP monitoring to test sus-
tained and effective antihypertensive efficacy of pre-
scribed medications.

4.4 Follow-Up (Visit 2) at 1 Year

At follow-up visit, the patient is in good clinical condition.
She has further reduced smoking consumption to less than 10
cigarettes daily. She also reported good adherence to pre-
scribed medications with no adverse reactions or relevant
drug-related side effects.

Physical Examination

¢ Resting pulse: regular rhythm with 64 beats/min
e Other parameters substantially unchanged

Blood Pressure Profile

e Home BP (average): 130/80 mmHg
e Sitting BP: 138/86 mmHg (left arm)
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FIGURE 4.5 24-h ambulatory blood pressure profile at follow-up visit
after 1 year

in

Standing BP: 137/87 mmHg at 1 min

24-h BP: 126/81 mmHg; HR: 83 bpm
Daytime BP: 128/83 mmHg; HR: 85 bpm
Night-time BP: 116/68 mmHg; HR: 75 bpm

The 24-h ambulatory blood pressure profile is illustrated
Fig. 4.5.

Haematological Profile

Renal function: urea, 24 mg/dl; creatinine, 1.0 mg/dL; creati-
nine clearance (Cockcroft-Gault), 78 ml/min; estimated glo-
merular filtration rate (¢GFR) (MDRD), 64 mL/min/1.73 m?
Urine analysis (dipstick): proteinuria 5 mg/dl

Urinary albumin/creatinine ratio (morning urine sample):
18 mg/g

Current Treatment

Valsartan 320 mg h 8:00; nebivolol 5/25 mg h 8:00; amlodipine
5 mg h 20:00; metformin 500 mg h 12:00 and h 20:00; aspirin
100 mg h 12:00; simvastatin/ezetimibe 20/10 mg h 22:00



4.5 Discussion 77

Treatment Evaluation

¢ Start fixed combination therapy with valsartan/amlodipine
320/5 mg h 20:00.

e Maintain nebivolol 5/25 mg h 8:00, metformin 500 mg h
12:00 and h 20:00, aspirin 100 mg h 12:00 and simvastatin/
ezetimibe 20/10 mg h 22:00.

Prescriptions

e Periodical BP evaluation at home according to recommen-
dations from current guidelines.
e Stop smoking.

Which is the most useful diagnostic test to repeat
during the follow-up in this patient?

Possible answers are:

1. Electrocardiogram

2. Echocardiogram

3. Vascular Doppler ultrasound

4. Evaluation of renal parameters (e.g. creatininemia,
eGFR, CICr, UACR)

5. 24-h ambulatory BP monitoring

4.5 Discussion

The clinical relevance of renal organ damage, also in hyper-
tensive patients with or without diabetes, has been recently
reaffirmed by the most recent sets of hypertension guidelines,
which emphasise the importance of a thorough assessment of
hypertension-related organ damage in each individual patient
with hypertension [2]. Among various markers of
hypertension-related organ damage, renal abnormalities can
be now viewed as an important marker of the disease, mostly
in view of its predictive value of future cardiovascular and
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renal events, as well as its high sensitivity for drug-induced
changes over time [2]. These aspects have been highlighted by
current guidelines, which promoted the systematic search of
renal abnormalities in all hypertensive patients, both at first
diagnostic evaluation and during the follow-up.

A large body of evidence convincingly and independently
demonstrated the antihypertensive efficacy and the favour-
able effects in terms of reduced cardiovascular and renal
complications of drugs inhibiting the renin—angiotensin sys-
tem in hypertensive patients with renal disease [3-7]. These
evidence have demonstrated that both ACE inhibitors and
angiotensin receptor are able to prevent or delay the devel-
opment of renal damage in hypertensive patients at different
risk profile [3-7]. For these reasons, both ACE inhibitors and
angiotensin receptor blockers are currently recommended to
prevent or delay the progression from microalbuminuria to
proteinuria and from proteinuria to end-stage renal disease
in hypertensive patients with or without diabetes [2].

In this clinical case, some aspects should be discussed. First
of all, systematic evaluation of renal organ damage should be
always performed at first clinical assessment in all hyperten-
sive patients, in view of its limited cost, large diffusion, simple
interpretation and high reproducibility. All these characteris-
tics have been highlighted by the most recent sets of hyper-
tension guidelines, which recommended this examination for
guiding both diagnostic and therapeutic decisions in hyper-
tensive patients with or without diabetes [2]. The search for
renal organ damage can be integrated by the assessment of
serum creatinine levels, estimated glomerular filtration rate,
creatinine clearance and dosage of microalbuminuria. All
these functional and structural abnormalities may be involved
in the development and progression of hypertension-induced
renal impairment towards end-stage renal failure.

In this patient with uncontrolled BP levels on combination
therapy, the concomitant presence of multiple cardiovascular
risk factors and signs of early renal impairment (reduced
eGFR with normal creatinine clearance) conferred a high
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global cardiovascular risk profile. So why perform an addi-
tional test to exclude the presence of proteinuria? The most
appropriate reason which may explain this decision was
related not only to confirming the presence of renal organ
damage but mostly to the quantitative assessment of this
marker of hypertension-related organ damage, which had
important clinical consequences. Indeed, the baseline assess-
ment of proteinuria can provide relevant clinical information
during the follow-up presence of these high-risk hypertensive
patients. In fact, monitoring the changes of proteinuria over
time may provide and indirectly measure the antihyperten-
sive efficacy of the prescribed medications.

In fact, the presence of renal organ damage may help phy-
sicians in choosing among different antihypertensive drug
classes and adopting the most effective antihypertensive
therapy at appropriate dosages and/or combination, accord-
ing to compelling indications from current hypertension
guidelines [1]. For example, the therapeutic choice for this
patient was a combination therapy based on the angiotensin
receptor blocker valsartan and the calcium-channel blocker
amlodipine, which have demonstrated beneficial effects on
cardiovascular morbidity and mortality in hypertensive
patients with renal disease, with or without diabetes [3-7].

In the preliminary evaluation of the patient, the main goal of
the therapeutic strategy was focused on the proper assessment
of individual global cardiovascular risk profile. In a subsequent
step, the discovery of renal organ damage induced an up-titra-
tion of pharmacological strategy throughout the adoption of
antihypertensive drug classes with proven benefits on regres-
sion of microalbuminuria, beyond BP lowering efficacy [3-7].

During the follow-up evaluation of this hypertensive
patient with proteinuria, repeated evaluations of renal param-
eters provided indirect evidence of the therapeutic effective-
ness of antihypertensive therapy, by demonstrating the
regression of renal impairment, a phenomenon that has been
associated to a reduced risk of cardiovascular and cerebro-
vascular [3-7].
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Take-Home Messages

e Proteinuria is a marker of renal organ damage in
hypertensive patients, with or without diabetes, at
different cardiovascular risk profile.

e This can be associated with impaired renal function,
with or without evidence of abnormal serum creati-
nine levels, estimated glomerular filtration rate and/
or creatinine clearance.

e Proteinuria can be assessed by a 24-h urine collection
or morning (spot) sample; the preferred diagnostic
test should be the urinary albumin/creatinine ratio
(UACR).

e The presence of proteinuria has been strongly and
independently associated with increased risk of
major cardiovascular and cerebrovascular events, as
well as progression towards end-stage renal disease
in hypertensive patients at different cardiovascular
risk profile.

e Several antihypertensive drug classes (or molecules)
have been tested in hypertensive patients with pro-
teinuria, although those drugs able to counteract the
renin—angiotensin system, including ACE inhibitors
and angiotensin receptor blockers, should be pre-
ferred in this clinical setting.
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Clinical Case 5

Patient with Essential Hypertension
and Atherosclerosis

5.1 Clinical Case Presentation

A T7-year-old, Caucasian female, housewife, presented to the
Outpatient Clinic for recently uncontrolled hypertension.

She has history of essential hypertension by more than 30
years, treated with combination therapy with beta-blocker
and thiazide diuretic (nebivolol/HCTZ 5/12.5 mg) and ACE
inhibitor (lisinopril 10 mg).

By about 6 months, she reported uncontrolled BP levels
measured at home and at general practitioner. For this rea-
son, her referring physician firstly titrated the dosage of thia-
zide diuretic from 12.5 to 25 mg combined with the
beta-blocker nebivolol 5 mg and the prescribed a dihydro-
pyridinic calcium-channel blocker (lacidipine 6 mg daily) in
addition to current pharmacological therapy. However, the
patient referred persistently high BP levels at home; she also
described a relatively frequent missing assumption of some
drugs, due to high pills’ burden.

Family History

She has paternal history of hypertension and stroke and
maternal history of dyslipidaemia.

G.Tocci, Hypertension and Organ Damage: A Case-Based 83
Guide to Management, Practical Case Studies in Hypertension
Management, DOI 10.1007/978-3-319-25097-7_5,
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Clinical History

She was previous a smoker by more than 35 years (20 ciga-
rettes daily). She was affected by hypercholesterolaemia ini-
tially treated with atorvastatin 20-40 mg and now treated
with rosuvastatin 5 mg daily. There are no other additional
cardiovascular risk factors, associated clinical conditions or
non-cardiovascular diseases.

Physical Examination

Weight: 55 kg

Height: 160 cm

Body mass index (BMI): 21.5 kg/m?

Waist circumference: 88 cm

Respiration: normal

Heart sounds: S1-S2 regular, normal, no murmurs
Resting pulse: regular rhythm with normal heart rate
(68 beats/min)

Carotid arteries: right bruit

¢ Femoral and foot arteries: palpable

Haematological Profile

Haemoglobin: 15.0 g/dLL

Haematocrit: 54.7 %

Fasting plasma glucose: 91 mg/dL.

Fasting lipids: total cholesterol (TOT-C), 186 mg/dl; low-

density lipoprotein cholesterol (LDL-C), 126 mg/dl; high-

density lipoprotein cholesterol (HDL-C), 44 mg/dl;

triglycerides (TG) 132 mg/dl

¢ Electrolytes: sodium, 146 mEq/L; potassium, 4.1 mEq/L

¢ Serum uric acid: 4.1 mg/dL

¢ Renal function: urea, 20 mg/dl; creatinine, 0.5 mg/dL; creati-
nine clearance (Cockcroft-Gault), 81 ml/mn; estimated glo-
merular filtration rate (¢GFR) (MDRD), 129 mL/min/1.73 m?

e Urine analysis (dipstick): proteinuria 5 mg/dl
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FIGURE 5.1 24-h ambulatory blood pressure profile at first visit

e Normal liver function tests
¢ Normal thyroid function tests

Blood Pressure Profile

e Home BP (average): 150/100 mmHg

Sitting BP: 145/106 mmHg (right arm); 144/108 mmHg
(left arm)

Standing BP: 151/107 mmHg at 1 min

24-h BP: 144/104 mmHg; HR: 77 bpm

Daytime BP: 145/106 mmHg; HR: 79 bpm

Night-time BP: 138/94 mmHg; HR: 65 bpm

The 24-h ambulatory blood pressure profile is illustrated
in Fig. 5.1.

12-Lead Electrocardiogram

Sinus rhythm with normal heart rate (70 bpm), normal atrioven-
tricular and intraventricular conduction, no ST-segment abnor-
malities or signs of LVH (aVL 0.3 mV; Sokolow-Lyon: 2.5 mV;
Cornell voltage 0.7 mV; Cornell product 67.9 mV*ms) (Fig. 5.2).
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FiGURE 5.2 12-lead electrocardiogram at first visit: sinus rhythm with
normal heart rate (70 bpm), normal atrioventricular and intraven-
tricular conduction, no ST-segment abnormalities or signs of LVH.
Peripheral (a) and precordial (b) leads
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Echocardiogram with Doppler Ultrasound

Normal LV geometry (LV mass indexed 88 g/m?; relative
wall thickness: 0.37) with normal chamber dimension
(LV end-diastolic diameter 47 mm) (Fig. 5.3a), normal LV
relaxation (E/A ratio 2.1) at conventional Doppler evalu-
ation and normal ejection fraction (LV ejection fraction
67 %, LV fractional shortening 37 %). Normal dimensions
of aortic root and left atrium. Right ventricle with normal
dimension and function. Pericardium without relevant
abnormalities.

Mitral (+) regurgitation at Doppler ultrasound examination.

Current Treatment

Lisinopril 10 mg h 8:00; nebivolol/HCTZ 5/25 mg h 12:00;
lacidipine 6 mg h 20:00; aspirin 100 mg h 12:00; rosuvastatin
5 mg h 22:00

Diagnosis

Essential (stage 2) hypertension with unsatisfactory BP con-
trol on combination therapy. No evidence hypertension-
related cardiac and renal organ damage. One additional
modifiable cardiovascular risk factors, i.e. hypercholesterol-
aemia. No other relevant clinical conditions

Which is the global cardiovascular risk profile in this
patient?
Possible answers are:

1. Low

2. Medium
3. High

4. Very high
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FiGure 5.3 Echocardiogram with Doppler ultrasound at first visit:
normal LV geometry with normal chamber dimension (a), normal
LV relaxation at conventional Doppler evaluation (b) and normal
ejection fraction. Normal dimensions of aortic root and left atrium.
Right ventricle with normal dimension and function. Pericardium
without relevant abnormalities. Mitral (+) regurgitation at Doppler
ultrasound examination



5.1 Clinical Case Presentation 89

Global Cardiovascular Risk Stratification

According to 2013 ESH/ESC global cardiovascular risk
stratification [1], this patient has moderate to high cardiovas-
cular risk.

Which is the best therapeutic option in this patient?

Possible answers are:

1.
2.
3.

Add another drug class (e.g. loop diuretic).

Add another drug class (e.g. antialdosterone agent).
Titrate current therapy and switch to long-lasting
agents.

. Switch from ACE inhibitor to angiotensin receptor

blocker.

. Switch from ACE inhibitor to direct renin inhibitor.

Treatment Evaluation

¢ Stop lisinopril 10 mg and lacidipine 6 mg.

e Start fixed combination with perindopril/amlodipine
5/5 mg h 20:00.

¢ Maintain nebivolol/HCTZ 5/25 mg h 8:00, aspirin 100 mg
h 12:00, rosuvastatin 5 mg h 22:00.

Prescriptions

e Periodical BP evaluation at home according to recommen-
dations from guidelines

e Blood tests for lipid parameters, including total, LDL,
HDL cholesterol and triglycerides

e Carotid Doppler ultrasound examination to exclude the
presence of vascular organ damage
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5.2 Follow-Up (Visit 1) at 6 Weeks

At follow-up visit, the patient is in good clinical condition.
She reported good adherence to prescribed medications
without adverse reactions or drug-related side effects.

Physical Examination

e Resting pulse: regular rhythm with normal heart rate (71
beats/min)
e Other clinical parameters substantially unchanged

Blood Pressure Profile

e Home BP (average): 145/95 mmHg
e Sitting BP: 143/96 mmHg (left arm)
e Standing BP: 145/98 mmHg at 1 min

Current Treatment

Nebivolo/HCTZ 5/25 mg h 8:00; perindopril/amlodipine 5/5 mg
h 20:00; aspirin 100 mg h 12:00; rosuvastatin 5 mg h 22:00

Vascular Ultrasound

Carotid: intima-media thickness at both carotid levels
(right: 1.0 mm; left: 1.0 mm) with evidence of fibro-
calcific atherosclerotic plaque, located at right carotid
bifurcation and internal carotid artery (Fig. 5.4a), result-
ing in 50 % stenosis of the vessel lumen (Fig. 5.4b)

Renal: intima-media thickness at both renal arteries with-
out evidence of atherosclerotic plaques. Normal
Doppler evaluation at both right and left renal arteries
(main vessels and intraparenchymal arteries). Normal
dimension and structure of the abdominal aorta
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FIGURE 5.4 Carotid ultrasound at follow-up visit after 6 weeks:
intima—media thickness at both carotid levels (right: 1.0 mm; left:
1.0 mm) with evidence of fibro-calcific atherosclerotic plaque,
located at the right carotid bifurcation and internal carotid artery
(a), resulting in 50 % stenosis of the vessel lumen (b)

Haematological Profile

e Fasting lipids: total cholesterol (TOT-C), 192 mg/dl; low-
density lipoprotein cholesterol (LDL-C), 121 mg/dl; high-
density lipoprotein cholesterol (HDL-C), 40 mg/dl;
triglycerides (TG) 156 mg/dl



92 Clinical Case 5. Patient with Essential Hypertension
Diagnosis

Essential (stage 1) hypertension with improved BP control
on combination therapy without achieving the recommended
BP targets. Vascular organ damage (carotid atherosclerosis).
Hypercholesterolaemia. No additional cardiovascular risk
factors, markers or hypertension-related organ damage nor
associated clinical conditions

Which is the global cardiovascular risk profile in this
patient?
Possible answers are:

1. Low

2. Medium
3. High

4. Very high

Global Cardiovascular Risk Stratification

The ultrasound evidence of vascular organ damage (carotid
atherosclerosis) is able to modify the individual global cardio-
vascular risk profile. On the basis of this assessment, this patient
has moved from moderate to high to high cardiovascular risk,
according to 2013 ESH/ESC global cardiovascular risk stratifi-
cation [1]. This would lead to an increased 10-year risk of devel-
oping cardiovascular disease (morbidity and mortality).

Which is the best therapeutic option in this patient?
Possible answers are:

1. Add another drug class (e.g. loop diuretic).

2. Add another drug class (e.g. antialdosterone agent).

3. Titrate current therapy.

4. Switch from ACE inhibitor to angiotensin receptor
blocker.

5. Switch from CE inhibitor to direct renin inhibitor.
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Treatment Evaluation

e Titrate perindopril/amlodipine from 5/5 mg to 10/5 mg h
20:00.

e Titrate rosuvastatin from 5 to 20 mg.

* Maintain nebivolo/HCTZ 5/25 mg h 8:00 and aspirin
100 mg h 12:00.

Prescriptions

¢ Periodical BP evaluation at home according to recommen-
dations from current guidelines

¢ Blood tests for lipid parameters, including total, LDL, HDL
cholesterol and triglycerides, liver and muscular functions

5.3 Follow-Up (Visit 2) at 3 Months

At follow-up visit, the patient is in good clinical condition.
She reported good adherence to prescribed medications
without adverse reactions or drug-related side effects.

Physical Examination

¢ Resting pulse: regular rhythm with 72 beats/min
¢ Other parameters substantially unchanged

Blood Pressure Profile

¢ Home BP (average): 140/90 mmHg
e Sitting BP: 141/92 mmHg (left arm)
e Standing BP: 142/95 mmHg at 1 min

Current Treatment

Nebivolol/HCTZ 5/25 mg h 8:00; perindopril/amlodipine 10/5 mg
h 20:00; aspirin 100 mg h 12:00; rosuvastatin 20 mg h 22:00
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Haematological Profile

e Fasting lipids: total cholesterol (TOT-C), 146 mg/dl; low-
density lipoprotein cholesterol (LDL-C), 83 mg/dl; high-
density lipoprotein cholesterol (HDL-C), 44 mg/dl;
triglycerides (TG) 98 mg/dl

Which is the best therapeutic option in this patient?
Possible answers are:

1. Add another drug class (e.g. loop diuretic).

2. Add another drug class (e.g. antialdosterone agent).

3. Titrate current therapy.

4. Switch from ACE inhibitor to angiotensin receptor
blocker.

5. Switch from CE inhibitor to direct renin inhibitor.

Treatment Evaluation

e Titrate perindopril/amlodipine from 10/5 mg to 10/10 mg h
20:00.

e Maintain nebivolol/HCTZ 5/25 mg h 8:00, aspirin 100 mg h
12:00, and rosuvastatin 20 mg h 22:00.

Prescriptions

¢ Periodical BP evaluation at home according to recommen-
dations from current guidelines.

e Repeat the 24-h ambulatory BP monitoring to test sus-
tained and effective antihypertensive efficacy of pre-
scribed medications.

5.4 Follow-Up (Visit 2) at 1 Year

At follow-up visit, the patient is in good clinical condition. She
also reported good adherence to prescribed medications with
no adverse reactions or relevant drug-related side effects.
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FIGURE 5.5 24-h ambulatory blood pressure profile at follow-up visit
after 1 year

Physical Examination

¢ Resting pulse: regular rhythm with 72 beats/min
* Other parameters substantially unchanged

Blood Pressure Profile

Home BP (average): 120/80 mmHg

Sitting BP: 131/81 mmHg (left arm)
Standing BP: 136/83 mmHg at 1 min

24-h BP: 115/78 mmHg; HR: 78 bpm
Daytime BP: 117/80 mmHg; HR: 80 bpm
Night-time BP: 102/66 mmHg; HR: 64 bpm

The 24-h ambulatory blood pressure profile is illustrated
in Fig. 5.5.

Current Treatment

e Nebivolol/HCTZ 5/25 mg h 8:00, perindopril/amlodipine
from 10/10 mg h 20:00, aspirin 100 mg h 12:00, rosuvastatin
from 5 to 20 mg
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Treatment Evaluation

No changes for current pharmacological therapy

Prescriptions

¢ Periodical BP evaluation at home according to recommen-
dations from current guidelines

¢ Blood tests for lipid parameters, including total, LDL,
HDL cholesterol and triglycerides, liver and muscular
functions

Which is the most useful diagnostic test to repeat
during the follow-up in this patient?

Possible answers are:

1. Electrocardiogram

2. Echocardiogram

3. Vascular Doppler ultrasound

4. Evaluation of renal parameters (e.g. creatininemia,
eGFR, CICr, UACR)

5. 24-h ambulatory BP monitoring

5.5 Discussion

Essential hypertension has been associated to an increased
risk of development and progression of vascular organ dam-
age, independently by the concomitant presence of diabetes
or other metabolic abnormalities. Hypertension-related ath-
erosclerosis can be observed at different levels of the arterial
vasculature, including coronary, aortic, carotid, cerebral, renal
and peripheral arteries. Whatever the arterial segment
affected, once established, the presence of atherosclerosis has
been related to an increased risk of coronary events,
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myocardial infarction, ischemic stroke, renal failure, periph-
eral claudication and ischaemia. Also, these abnormalities
have been observed in both large and small vessels of hyper-
tensive patients, thus inducing an increased risk of macrovas-
cular or microvascular complications, respectively.

For these reasons, systematic assessment of structural and
functional abnormalities of the vasculature in all hyperten-
sive patients has been recently reaffirmed and promoted
by the 2013 European Society of Hypertension (ESH)/
European Society of Cardiology (ESC) guidelines on the
clinical management of hypertension [1], in order to prop-
erly identify and treat those hypertensive patients at high
cardiovascular risk.

In this view, the presence of atherosclerotic plaques can be
assessed with various diagnostic tests, depending on the arte-
rial segment to be evaluated, although with different levels of
sensitivity and specificity. In a setting clinical practice, the
most commonly used test is represented by the Doppler
ultrasound examination of the carotid arteries, followed by
the Doppler analysis of the abdominal aorta and renal and
lower limb arteries. With these tests, several information on
the vascular structure and function can be obtained in a non-
invasive, simply and effective way.

Beyond the presence or absence of atherosclerotic plaques,
automatic or semiautomatic assessment of the intima-media
thickness as well as quantification of the blood flow velocity
through the artery can be achieved. It should be noted, however,
that although current guidelines recognised only the presence of
atherosclerotic plaques (with or without haemodynamic effects)
as marker of vascular organ damage [1], the presence of either
intima—media thickness or increased blood flow velocity can be
viewed as an early marker of vascular damage. These data may
be of potential clinical useful for the referring physicians, in
order to early identify those hypertensive patients who may
develop established vascular organ damage during an early,
asymptomatic stage of the disease, thus implementing the most
appropriate pharmacological therapy to prevent the develop-
ment and reduce the progression of atherosclerotic lesions.
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In this clinical case, some aspects deserve a comment. First
of all, Doppler ultrasound evaluation of vascular organ dam-
age should be always performed in all hypertensive patients,
if available, especially in those with diabetes, metabolic
abnormalities or lipid disorders, in order to evaluate vascular
structure and function. The search for vascular organ damage
can be performed at carotid level in a first diagnostic step and
then implemented with the analysis at either abdominal,
renal or peripheral level, according to the presence of specific
signs or symptoms of renal impairment or peripheral artery
disease.

In this latter regard, it should be also noted, however, that
the presence of atherosclerosis at one vessel segment leads to
high probability of having other segments affected by athero-
sclerotic lesions. This may have relatively limited effect on
global cardiovascular risk stratification (i.e. the individual
global cardiovascular risk profile remains high for the pres-
ence of vascular organ damage, independently by the abso-
lute number of affected segments or degree of vascular
stenosis) but relevant consequences for the clinical manage-
ment of these hypertensive patients, who need a more inte-
grated and intensive pharmacological strategy, in order to
reduce the risk of major cardiovascular complications.

In this patient, the Doppler evidence of carotid atheroscle-
rosis has two major consequences. From the patient’s point of
view, she was definitely motivated to assume the prescribed
pharmacological therapy, which included high dose of
BP-lowering and lipid-lowering drugs. From the doctor’s
point of view, this evidence was able to modify her global
cardiovascular risk profile from moderate to high, which had
important clinical consequences. Indeed, the presence of vas-
cular organ damage may help physicians in choosing among
different antihypertensive drug classes and tailoring the most
effective antihypertensive therapy at appropriate dosages
and/or combination, according to compelling indications
from current hypertension guidelines [1]. For example, the
therapeutic choice for this patient was oriented on a fixed
combination therapy based on the beta-blocker and thiazide



5.5 Discussion 99

diuretic in the morning and a fixed combination therapy with
the ACE inhibitor perindopril and the dihydropyridinine
calcium-channel blocker amlodipine in the evening. With the
facilities of having multiple drug principles in two separate
pills, this strategy has demonstrated beneficial effects on car-
diovascular morbidity and mortality in hypertensive patients
with vascular organ [2, 3].

In the preliminary evaluation of the patient, the main goal
of the therapeutic strategy was focused on the BP reduction,
since there was no evidence of uncontrolled additional car-
diovascular risk factors or markers of organ damage. In a
subsequent step, the discovery of vascular organ damage
induced an up-titration of both antihypertensive and lipid-
lowering therapies throughout the adoption of antihyperten-
sive drug classes and high-dose statin therapy with proven
benefits on regression of vascular atherosclerosis, beyond
BP- and lipid-lowering efficacy.

During the follow-up evaluation of this hypertensive patient
with vascular organ damage, repeated Doppler ultrasound
evaluations of atherosclerotic plaques may provide indirect
evidence of the therapeutic effectiveness of antihypertensive
therapy, by demonstrating the regression of vascular athero-
sclerosis, a phenomenon that has been associated to a reduced
risk of cardiovascular and cerebrovascular complications.

Take-Home Messages

e The presence of vascular organ damage (namely,
atherosclerotic plaque) increases the risk of develop-
ing major cardiovascular and cerebrovascular com-
plications in hypertension.

e The regression of atherosclerotic plaque, beyond the
achievement of effective BP control, has been associ-
ated with improved cardiovascular prognosis.

e All hypertensive patients should undergo Doppler
ultrasound examination, in order to assess the presence
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atherosclerotic plaque, particularly in the presence of
diabetes, metabolic abnormalities and lipid disorders.
¢ The most commonly used test applied in a setting of
clinical practice is represented by the examination of
vascular structure and function at carotid level.

e Other arterial segment (cerebral, coronary, abdomi-
nal, renal and peripheral arteries) can be evaluated
with specific diagnostic tests, the use of which should
be limited in the presence of specific signs and/or
symptoms of vascular damage.

¢ In view of the large diffusion, relatively high repro-
ducibility and non-invasive approach, this exam can
be repeated during the follow-up, to evaluate poten-
tial regression of atherosclerosis at various levels.
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Clinical Case 6

Patient with Essential Hypertension
and High Pulse Pressure

6.1 Clinical Case Presentation

An 8l-year-old, Caucasian male, former CEO of chemical
company, presented to the Outpatient Clinic for uncontrolled
systolic hypertension.

He has history of essential, isolated systolic hypertension
by more than 20 years, treated with a combination therapy
based on ACE inhibitor (ramipril 10 mg), diuretic (furose-
mide 25 mg), beta-blocker (bisoprolol 2.5 mg) and alpha-
blocker (doxazosin 4 mg).

About 10 years ago, he was switched from ACE inhibitor
to angiotensin receptor blocker (losartan 100 mg) for uncon-
trolled BP levels and evidence of cardiac organ damage
(namely, LV hypertrophy). He was also stropped from
calcium-channel blocker (nifedipine slow release 30 mg), due
to lower limb oedema, palpitations and persistently uncon-
trolled BP levels, and then moved to alpha-blocker (doxazo-
sin 4 mg) without relevant side effects, although with limited
improvement of blood pressure (BP) control.

By about 6 months, he reported markedly uncontrolled BP
levels measured at home, particularly for the systolic and dur-
ing the early morning. Thus, his referring physician prescribed
to doubling the dosage of doxazosin 4 mg twice daily in

G.Tocci, Hypertension and Organ Damage: A Case-Based 101
Guide to Management, Practical Case Studies in Hypertension
Management, DOI 10.1007/978-3-319-25097-7_6,
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addition to current pharmacological therapy, albeit with
persistently high systolic BP levels at home. He also described
symptomatic hypotension.

Family History

He has paternal history of hypertension and stroke and
maternal history of hypertension and diabetes. He also has
one brother and one sister with hypertension and one sister
with coronary artery disease.

Clinical History

He was a previous smoker (about 10-20 cigarettes daily) for
more than 30 years until the age of 60 years. He also has two
additional modifiable cardiovascular risk factors, including
overweight (visceral obesity) and hypercholesterolaemia
treated with simvastatin 20 mg. There were no further cardio-
vascular risk factors, associated clinical conditions or non-
cardiovascular diseases.

He reported regular physical activity (1-h aerobic section
2-3 times per week). For this reason, his referring physician
prescribed electrocardiogram and blood tests annually, as
well as echocardiogram and exercise stress test every 2-3
years in the absence of specific signs or symptoms of effort
dyspnoea or angina.

Physical Examination

Weight: 86 kg

Height: 178 cm

Body mass index (BMI): 27.1 kg/m?

Waist circumference: 114 cm

Respiration: normal

Heart sounds: S1-S2 regular, normal, no murmurs
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Resting pulse: regular rhythm with normal heart rate (62
beats/min)

Carotid arteries: no murmurs

Femoral and foot arteries: palpable

Haematological Profile

Haemoglobin: 14.3 g/dL

Haematocrit: 50.2 %

Fasting plasma glucose: 76 mg/dL

Fasting lipids: total cholesterol (TOT-C), 168 mg/dl; low-
density lipoprotein cholesterol (LDL-C), 100 mg/dl; high-
density lipoprotein cholesterol (HDL-C), 41 mg/dl;
triglycerides (TG) 138 mg/dl

Electrolytes: sodium, 142 mEq/L; potassium, 4.0 mEq/L
Serum uric acid: 5.1 mg/dL.

Renal function: urea, 26 mg/dl; creatinine, 1.0 mg/dL; cre-
atinine clearance (Cockcroft-Gault), 71 ml/min; estimated
glomerular filtration rate (eGFR) (MDRD), 80 mL/
min/1.73 m?

Urine analysis (dipstick): proteinuria 10 mg/dl

Normal liver function tests

Normal thyroid function tests

Blood Pressure Profile

Home BP (average): 150-160/70 mmHg

Sitting BP: 168/75 mmHg (right arm); 166/78 mmHg (left
arm)

Standing BP: 160/78 mmHg at 1 min

24-h BP: 150/79 mmHg; HR: 81 bpm

Daytime BP: 146/78 mmHg; HR: 83 bpm

Night-time BP: 165/85 mmHg; HR: 72 bpm

The 24-h ambulatory blood pressure profile is illustrated

in Fig. 6.1.
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FIGURE 6.1 24-h ambulatory blood pressure profile at first visit
12-Lead Electrocardiogram

Sinus rhythm with normal heart rate (59 bpm), normal atrio-
ventricular and intraventricular conduction, ST-segment
abnormalities (reverse T waves) with signs of LVH (aVL
0.7 mV; Sokolow-Lyon, 3.8 mV; Cornell voltage 0.8 mV;
Cornel product 81 mV*ms) (Fig. 6.2).

Vascular Ultrasound

Carotid: intima-media thickness at both carotid levels
(right: 1.1 mm, bilaterally) with evidence of fibro-calcific
atherosclerotic plaque at carotid bifurcation and internal
carotid artery without haemodynamic effects (Fig. 6.3)

Renal: intima—-media thickness at both renal arteries with-
out evidence of atherosclerotic plaques. Normal Doppler
examination at both right and left arteries. Normal
dimension and structure of the abdominal aorta

Echocardiogram

Eccentric LV hypertrophy (LV mass indexed 124 g/m? rela-
tive wall thickness: 0.41) with high-normal chamber dimension
(LV end-diastolic diameter 56 mm) (Fig. 6.4a), impaired LV
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FiGURE 6.2 12-lead electrocardiogram at first visit: sinus rhythm
with normal heart rate (59 bpm), normal atrioventricular and intra-
ventricular conduction, ST-segment abnormalities (reverse T waves)
with signs of LVH. Peripheral (a) and precordial (b) leads
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FiGure 6.3 Carotid ultrasound at first visit: intima—media thickness
at both carotid levels (right: 1.1 mm, bilaterally) with evidence of
fibro-calcific atherosclerotic plaque at carotid bifurcation and inter-
nal carotid artery without haemodynamic effects

relaxation (E/A ratio 1.1) at conventional (Fig. 6.4b) Doppler
evaluations and normal ejection fraction (LV ejection frac-
tion 77 %, LV fractional shortening 46 % ). Normal dimension
of aortic root. High-normal dimension of left atrium (diame-
ter 40 mm, area 26 cm?). Right ventricle with normal dimen-
sion and function. Mild pericardial effusion without
haemodynamic effects

Mitral (+) and tricuspid (+) regurgitations at Doppler
ultrasound examination

Current Treatment

Losartan 100 mg h 8:00; furosemide 25 mg h 8:00; bisoprolol
2.5 mg h 8:00; aspirin 100 mg; doxazosin 4 mg h 22:00; simvas-
tatin 20 mg h 22:00
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FiGURE 6.4 Echocardiogram at first visit: eccentric LV hypertrophy
with high-normal chamber dimension (a), impaired LV relaxation at
conventional (b) Doppler evaluations and normal ejection fraction.
Normal dimension of aortic root. High-normal dimension of left
atrium. Right ventricle with normal dimension and function. Mild
pericardial effusion without haemodynamic effects. Mitral (+) and
tricuspid (+) regurgitations at Doppler ultrasound examination
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Diagnosis

Essential (stage 2) hypertension and isolated systolic hyper-
tension with unsatisfactory BP control on combination therapy.
High pulse pressure. Additional modifiable cardiovascular
risk factors, including visceral obesity and hypercholesterol-
aemia. Evidence of hypertension-related cardiac and vascu-
lar organ damage. No associated clinical conditions.

Which is the global cardiovascular risk profile in this
patient?

Possible answers are:

1.
2.
3.
4.

Low
Medium
High
Very high

Global Cardiovascular Risk Stratification

According to 2013 ESH/ESC global cardiovascular risk
stratification [1], this patient has high cardiovascular risk.

Which is the best therapeutic option in this patient?

Possible answers are:

1.

B W

Add another drug class (e.g. dihydropyridinic cal-
cium antagonist).

. Add another drug class (e.g. antialdosterone agent).
. Add another drug class (e.g. direct renin inhibitor).
. Switch to long-lasting ACE inhibitor.

. Switch to long-lasting angiotensin receptor blocker.
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Treatment Evaluation

e Stop losartan 100 mg and furosemide 25 mg.

e Start fixed combination therapy with olmesartan/hydro-
chlorothiazide 20/25 mg h 8:00.

¢ Maintain bisoprolol 2.5 mg h 8:00, aspirin 100 mg, doxazo-
sin 4 mg h 22:00, simvastatin 20 mg h 22:00.

Prescriptions

¢ Periodical BP evaluation at home according to recommen-
dations from guidelines

e Moderate physical activity to reduced abdominal overweight

¢ Blood and urinary tests for renal parameters, including
serum creatinine, urea estimated glomerular filtration rate
and creatinine clearance, and urinary albumin/creatinine
ratio on morning urine sample

6.2 Follow-Up (Visit 1) at 6 Weeks

At follow-up visit, the patient is in good clinical condition. He
reported good adherence to prescribed medications without
adverse reactions or drug-related side effects.

Physical Examination

e Waist circumference: 112 cm

e Resting pulse: regular rhythm with normal heart rate
(66 beats/min)

e Other clinical parameters substantially unchanged

Blood Pressure Profile

e Home BP (average): 150/70 mmHg (early morning)
¢ Sitting BP: 156/76 mmHg (left arm)
e Standing BP: 158/74 mmHg at 1 min
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Current Treatment

Olmesartan/hydrochlorothiazide 20/25 mg h 8:00; bisoprolol
2.5 mg h 8:00; doxazosin 4 mg h 22:00; aspirin 100 mg h 12:00;
simvastatin 20 mg h 22:00

Haematological Profile

¢ Electrolytes: sodium, 143 mEq/L; potassium, 4.2 mEq/L

¢ Renal function: urea, 24 mg/dl; creatinine, 1.0 mg/dL; cre-
atinine clearance (Cockcroft-Gault), 71 ml/min; estimated
glomerular filtration rate (eGFR) (MDRD), 81 mL/
min/1.73 m?

e Urinary albumin/creatinine ratio (morning urine sample):
16 mg/g

Diagnosis

Essential (stage 2) hypertension and isolated systolic hyper-
tension with improved BP control on combination therapy,
without achieving the recommended BP targets. High pulse
pressure. Additional modifiable cardiovascular risk factors,
including visceral obesity and hypercholesterolaemia.
Evidence of hypertension-related cardiac and vascular organ
damage. No associated clinical conditions

Which is the global cardiovascular risk profile in this
patient?
Possible answers are:

1. Low

2. Medium
3. High

4. Very high
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Global Cardiovascular Risk Stratification

Although BP levels have been reduced and renal parameters
remained substantially unchanged, this patient has persis-
tently high cardiovascular risk, according to 2013 ESH/ESC
global cardiovascular risk stratification [1], due to the pres-
ence of high pulse pressure and markers of cardiac and vas-
cular organ damage.

Which is the best therapeutic option in this patient?
Possible answers are:

1. Add another drug class (e.g. dihydropyridinic cal-
cium antagonist).

. Add another drug class (e.g. antialdosterone agent).

. Add another drug class (e.g. direct renin inhibitor).

. Switch to long-lasting ACE inhibitor.

. Titrate the dosage of current therapy.

DB WN

Treatment Evaluation

e Titrate the dosage of olmesartan/hydrochlorothiazide
from 20/25 mg to 40/25 mg h 8:00.

e Maintain bisoprolol 2.5 mg h 8:00, aspirin 100 mg, doxazo-
sin 4 mg h 22:00 and simvastatin 20 mg h 22:00.

Prescriptions

¢ Periodical BP evaluation at home according to recommen-
dations from current guidelines

¢ Moderate physical activity to reduced abdominal
overweight

¢ Blood and urinary tests for renal parameters, including serum
creatinine, urea estimated glomerular filtration rate and creati-
nine clearance, and urinary dipstick on morning urine sample.
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6.3 Follow-Up (Visit 2) at 3 Months

At follow-up visit, the patient is in good clinical condition. He
maintained regular physical activity two to three times per
week with benefits (further weight loss and good exercise
tolerance). He also reported good adherence to prescribed
medications. However, he also described several episodes of
symptomatic hypotension, particularly at bedtime.

Physical Examination

¢ Waist circumference: 111 cm
e Resting pulse: regular rhythm with 64 beats/min
¢ Other parameters substantially unchanged

Blood Pressure Profile

¢ Home BP (average): 135/70 mmHg (early morning)
e Sitting BP: 139/86 mmHg (left arm)
e Standing BP: 139/85 mmHg at 1 min

Current Treatment

Olmesartan/hydrochlorothiazide 40/25 mg h 8:00; bisoprolol
2.5 mg h 8:00; doxazosin 4 mg h 22:00; simvastatin 20 mg h 22:00

Which is the best therapeutic option in this patient?
Potential answers are:

1. Stop beta-blocker.

2. Stop alpha-blocker.

3. Stop thiazide diuretic.

4. Stop combination therapy with angiotensin receptor
blocker and thiazide diuretic.

5. Reduce the dosage of current therapy.
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Treatment Evaluation

¢ Stop doxazosin 4 mg.
¢ Olmesartan/hydrochlorothiazide 20/25 mg h 8:00; bisopro-

lol 2.5 mg h 8:00; aspirin 100 mg h 12:00; simvastatin 20 mg
h 22:00.

Prescriptions

Periodical BP evaluation at home according to recommen-
dations from current guidelines.

Blood and urinary tests for renal parameters, including
serum creatinine, urea estimated glomerular filtration rate
and creatinine clearance, and urinary albumin/creatinine
ratio on morning urine sample.

Repeat the 24-h ambulatory BP monitoring to test sus-
tained and effective antihypertensive efficacy of pre-
scribed medications.

Repeat echocardiogram to evaluate LV mass and hyper-
trophy, systolic and diastolic function as well as pericardial
effusion.

6.4 Follow-Up (Visit 2) at 1 Year

At follow-up visit, the patient is in good clinical condition.
He reported good adherence to prescribed medications
with no adverse reactions or relevant drug-related side
effects.

Physical Examination

Weight: 83 kg

Waist circumference: 110 cm

Resting pulse: regular rhythm with 62 beats/min
Other parameters substantially unchanged
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FIGURE 6.5 24-h ambulatory blood pressure profile at follow-up visit
after 1 year

Blood Pressure Profile

Home BP (average): 135/70 mmHg (early morning)
Sitting BP: 138/84 mmHg (left arm)

Standing BP: 137/86 mmHg at 1 min

24-h BP: 127/84 mmHg; HR: 79 bpm

Daytime BP: 129/85 mmHg; HR: 80 bpm
Night-time BP: 117/70 mmHg; HR: 70 bpm

The 24-h ambulatory blood pressure profile is illustrated
in Fig. 6.5.

Haematological Profile

e Renal function: urea, 20 mg/dl; creatinine, 1.1 mg/dL; creati-
nine clearance (Cockcroft-Gault), 63 ml/min; estimated glo-
merular filtration rate (¢GFR) (MDRD), 76 mL/min/1.73 m?

¢ Urine analysis (dipstick): absence of proteinuria

¢ Urinary albumin/creatinine ratio (morning urine sample):
8 mg/g
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Echocardiogram

Eccentric LV hypertrophy (LV mass indexed 120 g/m?
relative wall thickness: 0.40) with high-normal chamber
dimension (LV end-diastolic diameter 56 mm), impaired
LV relaxation (E/A ratio 1.0) at conventional Doppler
evaluations and normal ejection fraction (LV ejection frac-
tion 75 %, LV fractional shortening 43 % ). Normal dimen-
sion of aortic root. High-normal dimension of left atrium
(diameter 39 mm, area 22 cm?). Right ventricle with nor-
mal dimension and function. Pericardium without relevant
abnormalities

Mitral (+) and tricuspid (+) regurgitations at Doppler
ultrasound examination

Current Treatment

Olmesartan/hydrochlorothiazide 20/25 mg h 8:00; bisoprolol
2.5 mg h 8:00; aspirin 100 mg h 12:00; simvastatin 20 mg h
22:00

Treatment Evaluation

¢ No changes for current pharmacological therapy

Prescriptions

¢ Periodical BP evaluation at home according to recommen-
dations from current guidelines
¢ Regular physical activity and low caloric intake
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Which is the most useful diagnostic test to repeat
during the follow-up in this patient?

Possible answers are:

1. Electrocardiogram

2. Echocardiogram

3. Vascular Doppler ultrasound

4. Evaluation of renal parameters (e.g. creatininaemia,
eGFR, CICr, UACR)

5. 24-h ambulatory BP monitoring

6.5 Discussion

Arterial hypertension, mostly isolated systolic hypertension, is
a relatively frequent condition in elderly individuals, thus
increasing the risk of developing major cardiovascular and
cerebrovascular complications and heavily affecting prognosis
of non-cardiovascular disease. Also, the need of assuming anti-
hypertensive drugs should be carefully balanced with the
potential effective of excessive BP reductions on cognitive
function and, mostly, with the potential risk of multiple drug
interactions with other concomitant therapies. For these rea-
sons, as well as for the relatively limited evidence currently
available in the very elderly population of hypertensive
patients, the 2013 European Society of Hypertension (ESH)/
European Society of Cardiology (ESC) guidelines for the
clinical management of hypertension [1] recommended that in
fit elderly hypertensive patients aged less than 80 years the
systolic BP levels be lowered to between 140 and 150 mmHg,
if treatment is well tolerated. At the same time, in elderly
hypertensive patients aged more than 80 years with an initial
systolic BP more than 160 mmHg it is recommended to reduce
systolic BP to between 150 and 140 mmHg, provided they are
in good physical and mental conditions [1]. On the contrary, in
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frail elderly patients, it is recommended to leave decisions on
antihypertensive therapy to the treating physician, and based
on monitoring of the clinical effects of treatment [1].

In this clinical case some aspects deserve a comment. First
of all, the elderly hypertensive patient was in good clinical
condition without signs of cognitive decline or other relevant
comorbidities. Also, he reported regular physical activity with-
out signs or symptoms of cardiovascular or non-cardiovascu-
lar diseases. As discussed above, current European guidelines
recommended for this patient to reduce systolic BP levels to
target and even lower, if tolerated and not contraindicated.

This patient was previously treated with several antihyper-
tensive drug classes or molecules, which induced drug-related
adverse effects or side reactions. This is a common event in
relatively long history of hypertensive disease, which may
induce low adherence to prescribed medications from the
patient point of view, and the use of several drug classes at
relatively low dosages from the medical point of view. Both
these actions can be related to the potential risk of having
side effects, thus reducing the clinical efficacy of antihyper-
tensive therapy.

Although current European guidelines recommended that
all antihypertensive drug classes can be used in elderly hyper-
tensive patients, calcium channel blockers and diuretics should
be preferred. In this case, previous antihypertensive therapy
with calcium channel blockers induced peripheral oedema
and ACE inhibitors were stopped due to lack of antihyperten-
sive efficacy. For these reasons, the subsequent switch from a
relatively short-lasting (losartan) to a long-lasting (olmesar-
tan) angiotensin receptor blocker and from a loop (furose-
mide) to a thiazide (hydrochlorothiazide) diuretic can be
viewed in light of achieving a more effective, sustained and
well-tolerated antihypertensive effect over the 24 h. Evidence
are available and demonstrate the benefits obtained in terms
of BP control from this antihypertensive strategy, which is also
able to provide sustained antihypertensive efficacy [2-4].

During the follow-up evaluation of this elderly hyperten-
sive patient with isolated systolic hypertension, the achieve-
ment of effective BP control without relevant drug-related
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side effects or adverse reactions allowed to stop concomitant
therapies with limited antihypertensive efficacy or redundant
effect. The optimization of antihypertensive strategy and the
reduction of the pill burden have also demonstrated to posi-
tively affect adherence to prescribed medication in hyperten-
sion, through contributing to improve -cardiovascular
prognosis and the overall rate of BP control, even in high risk

Clinical Case 6. Patient with Essential Hypertension

population of elderly hypertensive patients.

Take-Home Messages

The presence of increased pulse pressure (namely
isolated systolic hypertension) increases the risk of
developing major cardiovascular complications in
hypertension, mostly carotid atherosclerosis and
ischemic stroke.

In elderly hypertensive patients aged less than 80
years and having systolic BP more than 160 mmHg,
it is recommended to reduce systolic BP levels to
between 150 and 140 mmHg.

In elderly hypertensive patients aged more than 80
years and with initial systolic BP more than 160 mmHg
(as in this case), it is recommended to reduce systolic
BP to between 150 and 140 mmHg provided they are
in good physical and mental conditions.

All hypertensive agents are recommended and can
be used in the elderly, although diuretics and calcium
antagonists may be preferred in isolated systolic
hypertension.

Recent evidence demonstrated that long-lasting
antihypertensive drugs, particularly ACE inhibitors
and angiotensin receptor blockers, may be effective
and well-tolerated in elderly hypertensive patients
aged more than 65 years.

These drugs have demonstrated to reduce systolic
BP levels to the recommended targets and to reduce
cardiovascular morbidity and mortality, particularly
ischemic stroke.
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