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Objectives

. Ureteral physiology

. Review how ureteral stones cause pain
. MOA of commonly used analgesics

. Evidence for analgesics in renal colic

. Spontaneous stone passage

. Rationale for medical expulsive therapy
. Evidence for medical expulsive therapy

Ureteral Anatomy

22-30cm long

Urothelium + Lamina propria = Mucosal
lining

Inner longitudinal smooth muscle

Outer circular smooth muscle
Adventitia




Mucosal Layer

» Transitional epithelium
« Barrier

Urothelium interacts with smooth muscle
Lamina propria

Mucosal Layer

Transitional epithelium
Barrier
Urothelium interacts with smooth muscle
Lamina propria
-Nerve endings
-Capillaries




Muscular Layer

Inner longitudinal
Outer circular
Structural support
Function - peristalsis
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Ureteral Caliber

1. UPJ
2. lliac vessels
3. UWJ
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Ureteral Nomenclature:
Endoscopic

Distal to iliac vessels
Proximal to iliac vessels

Ureteral Nomenclature:
Radiological

* Proximal: Renal pelvis to upper sacrum
» Middle: Upper to lower sacrum
 Distal: Lower sacrum to bladder




Ureteral Physiology

. Obstruction

. Peristalsis

. Innervation

. Pain transmission




Obstruction: Variables

« Extent and severity
* Unilateral or bilateral
e Duration

Unilateral Ureteric Obstruction




Bilateral Ureteric Obstruction

Less initial vasodilation

Greater decrease in RBF
Greater vasoconstriction

Lacks shift of blood flow from cortex to

medulla

| Pt : More profound and prolonged

Vasoactive substances unable to secrete
through contralateral kidney

UNILATEHAL

4 RBF: LR L TG feedback
~GFR: 1R, TR 4TPacTTP
TPGE,, angll, ET

+ RBF: TR shift to inner cortex
¥ GFR: TP TP

¥ mer: 118,
VY GER: LPg. ~P;
TAngll, ET

¥ RBF: TTR_4(angll, TXA,, ET)
¥ GFR: LIP; 1P [diuresis]
TUrine flow, FEy,; LFE.
lAcidification, transporters, AQP
offset by contralateral retention

Acute
phase
{1—2 hrs)

Mid
phase
{2-5 hrs)

Later
phase
(24 hrs)

Post-
obstruction
+24 hrs

BILATERAL U SULITARY

$>4RBF: 4R,
¥ GFR: TTP; ~Pgc
T Sympathetic nerve activity

¥ RBF: TR, less flow shift
¥ GFR: TTP;

%‘ RBF: TR
¥ GFR: TTP; ~Pgc
TSystemic vasoactive factors

+ RBF: TTR.4 ~Ray
¥ GFR: ~Pg TP;
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TTUrine flow, FE,,, FEx, ECV,
ANP, urea
L Acidification
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Peristalsis

Pacemaker in minor calyx

ANS not required — modulator

Electrical propagation

Myogenic in origin

Organized contraction / relaxation of inner
and outer smooth muscle

Rate decreases from proximal to distal
(increases again at UVJ)

Peristalsis

« 3 types of smooth muscle cells
1) Atypical cells (Pacemakers)

2) Interstitial cells (Modulators)
3) Typical cells (Propagators)
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Modulators of Peristalsis

Diuresis / Urine Volume / Stretch

SNS

PNS

PG’s

Tachykinins (Substance P,Neurokinin A/B)
Calcitonin gene related peptide

Peristalsis: PNS

S2-S4 pelvic splanchnic nerves
Cholinergic

Cholinergic agonists increase contractile
force

Cholinergic agonists increase frequency
Compared to bladder minimal effect
Poor therapeutic target
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Peristalsis: SNS
T10 — L2 preganglionic
Postganglionic from aorticorenal, superior
and inferior hypogastric plexus
Alpha receptors — contraction
Beta receptors - relaxation
NE typically effects alpha > beta

SNS stimulation results in ureteral
contraction

Ureteral Sensory Nerves

Visceral afferent nerves follow
sympathetics and parasympathetics

Renal a, aorticorenal, superior mesenteric
and celiac ganglia

Splanchnic nerves
Spinal dorsal root ganglia
Anterolateral spinal column
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Ureteral Sensation: Pain Fibers

1. A delta fibers poorly myelinated
- “fast” sharp pain
- typically mechanical or thermal pain
2. C fibers unmyelinated
- “slow” chronic pain
-typically chemical stimuli
-main transmitters of visceral pain

Sensation: Referred Pain

 Visceral sensory nerve afferents from
ureter synapse in ganglia

« Stimulate other somatic nerves from
similar spinal segment

» Subcostal, ileoinguinal, ileohyogastric,
genitofemoral nerves
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ANTERIOR POSTERIOR

Copyright 2007 by Saunders, an imprint of Elsevier Inc

T12
= L1
Subcostal n. —J
L2
llishypogastrie n. 2
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L&
Lumbosacral
trunk

Lateral cutaneous
n. of thigh

Femoral n.
Genitofemeroel n. s

Accessory obturator n. Obturator n.
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How does a ureteral calculus cause pain?

. Obstruction === distension of renal
capsule, collecting system, ureter

. Mucosal irritation===> noxious stimuli
. Reflex ureteral spasm === renal colic

Renal Colic : Ureteral Spasm

Obstruction == Distension == Release
of bradykinin, tachykinins, PG’s

f Peristalsis === 1{ Distension
Local irritation

Increased amplitude

Decreased frequency
Eventually decreased pressure
Decreased urine flow rates
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Prostaglandins: Functions

Increase RBF via afferent arteriole VD
Modulate peristalsis

Pain mediator

Vascular permeability

Chemotaxis
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Prostaglandin Synthesis

Membrane phospholipids
Arachadonic acid
Cyclooxygenase pathways
Lipooxygenase pathways

Arachidonic acid

COXx-1
or

COX-2

PGHo2>

PGI PGD PGF PGE TKA
synthase synthase synthase synthase synthase
PGIl= PGD2> PGF o PGEz> T A
prostacyclin Thromboxane

A4 v

6-keto-PGF1q o TXB2>

inactive
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Analgesics for Renal Colic

1. Conventional
2. Alternative

Conventional analgesics for renal colic

1. Opioids

2. NSAIDS
- COX nonselective
- COX Il selective
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Alternative analgesia for renal colic

© Nk~

-
- O

—
N

Corticosteroids
Anti-histamines
Anti-muscurinics
Phosphodiesterase inhibitors
DDAVP

Nitrates

Calcium channel blockers
Alpha adrenergic blockers
Subcostal nerve blocks
Local active abdominal warming
Acupuncture

TENS

NSAIDS Mechanism of Action
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Doses, Side Effects and
Contraindications of Common
NSAIDS
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Class and Name

of Drug Adult Dose Adverse Effects Contraindications
NSAIDs

Ketorohac Y080 mg V or M loading — Comman: dyspepsla, nausea, abdominal - Absolute: hypersensitivty, actve peptic
dose, then 1S mg VorM - pain, diarthea, headache, dizziness, — ulcer disease, cerebrovasculr
every bhr oral conoua-— elevated aminctranslerase levels, hemorthage, breast-feeding, 3rd
Hondose: Omgoraly — drowsiness tinnius,paina timester of pregnancy
ey -6 hr (maimum,— injecton ste Relative: advance 1 e, ypertensian,
Wmgldy) mtte  Rarebutselous anaphyla's gasie— congestie heart fale nasal polps,
e 1, mestinal bleeding, acue |ﬂn| yolume depletion

falure, bronchaspasm, incersttal
neghitts, Stevens- Johnson
syndrome, agranulogytosis

Dicloferac ~— SOmgorally 2or 3tmes/day Thrombocytapenia;others simlarto— Simlar o those for ketorola

those of ketorclac

Teichman NEJM 2004 350:684-93

COX 2 Selective NSAIDS

2 isoforms of cyclooxygenase
COX 1 constitutively expressed

COX 2 inducible by inflammation and
mechanical stimuli

Non-selective NSAIDS inhibit 1 and 2
COX 2 selective == less side effects
Possible increase in adverse CVS events
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Teichman NEJM 2004 350:684-93

23



NSAIDS

Block afferent arteriole vasodilation ==
Prevent Pt pressure increase

Reduce diuresis

Reduce edema

Reduce ureteral spasm
Reduce pain transmission

Opioids

CH,C00

-cH, O

Motphine Heroin Codeine
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Opioids: Mechanism of action

* Mu receptors

 Brain, spinal cord, peripheral nerves,
ganglia, adrenal medulla, gut

Marcatics

Meperidine I mg/kg of body weight IM - Common: dizziness, lightheadedness, — Absclute: hypersensitivity, use of mana-
every 34 hr sedation, nausea, vomiting, dyspho- amine oxidase inhibitors within 14 days
ia, dry mauth, urinary retention, Relative: advanced age, respiratory
hypotension, agitation, disorienta- depression, selzure disorder, lver
tion, constipation, flushing fallure, renal failure, hypothyroidism

Rare but sericus: respiratory depression,
respiratory arrest, seizure, cardiac
arrest, arthythmia, shack

Marphine sulfate 0.1 mg/kg IM or IV every 4 hr - Biliary spasm, paralytic ileus, taxic Absolute: hypersensitivity, paralytic ileus
megacolon, increased intracranial — Relative: chronic obstructive pulmanary
pressure, miosis, bradycardia; others  disease, billary disease, acute
similar o those of meperidine alcohalism

Narcotic combinations

Acetaminophen 300 mg of acetaminophen  Common: lightheadedness, sedation,  Absclute: hypersensitiviy

with codeine — with 30 ine, dizziness, constipation, nausea, Relative b-phosphate

2 tablets orall ension, rash, biliary dehydrogenase deficiency

amage,

anemia, neutropenia

Teichman NEJM 2004 350:684-93



Opioids: Advantages and Disadvantages

Advantages Disadvantages

Inexpensive Don’t act on source of pain
Familiarity Drug seeking

Titratable Dependence / Addiction
Reversible

Oral / IV

Potent

NSAIDS: Advantages and Disadvantages

Advantage Disadvantage
Act on source of pain Less titratable

Lower ureteral spasm Severe side effects

Inexpensive Slower onset?

Oral / IV Less potent?
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Analgesics for renal colic: Evidence

L |
WS
| |
0 10
Mo pain Unbearable pain
| | l l | | | | l l |
NHS I T T T T T T T T T I
[ 1 2 = 4 = [ ri L= o 10
Mo ain Linbaarakle pain
| | | | l | l l l l |
werlsal I ' I ' ! ' ' ! ' ' |
1 1 1
i i i
i i i i 10
Mo Rilad  InModerate! Sawvara ] Unboarabla
pain pain
Fig. 1. Pamnm measurement with dillerent methods.

BJU 2002 90: 481-488

Cornparison of Intravenous Ketorolac,
Meperidine, and Both (Balanced Amnalgesia) for
Renal Colic

William H Cordell, MAD*
Seth W Wright, WDF

Allan B Wolfson, MD™
Bewerly L Timarding, MD®
Thomsas J Maneatis, BADY
Ronald H Lawsi=, MD™
Lincoln Bymurm, MDY
Dawvid B Plalson, MS*

AUGUST 1098 ZE: 2 ANMALS OOF EMEAGENCY MEDIGINI
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Study objective: To compare the analgasic efficacy and safety
of IV ketoralac, the only nonsteroidal antiinflammatory drug indi-
catad for parenteral use in acute pain in the United States, with
IV meperidine and with a combination of the two agents in ranal
colic,

Methods

Double blind multi-center RCT
Group 1: Ketorolac and placebo
Group 2: Meperidine and placebo

Group 3: Both
VAS scale and Categorical Scale
Drug tolerability and functional impairement

Table .
Mean pain-intensity scores and pain-relif scores f:n' first 30 minuies nf sty
P
Meperidine ~ Maperiding Ketarolac
Versus Versus Versus

Parameters Maeperidine Ketorolac Gombination Bverall Ketarolac Combination  Combination
VAS, pain-intensity

scara (100-mm scale)

(1 hnutas 174436 03435 [ENxK] A 5 ) I}

15 Minues 554 M EHLS 1 RkLS <0n 103 | R

30 Minutis 62 HIHE pikic o I (01 < < i
Categorical pain-

severity score

(0, ione; 3, severe)

(I Minutas KNl 1A FNE] fi3 A o i

16 Minuts 18¢1 1481 111 <0 iy ot N

30 Mirtes Lit) 114 51 1] <0 <[ H
Gatogorical pain-relief soores

{0, none; 5, completal

15 Minuies 162 152 184 <0 <[ <[ 1

A0 Minutag 1582 1Bl 22 <00 < < it




Figure 1.
Kaplan-Meier curve for time elapsed befove complete relief of
pain for the entire study period.

Complete Raliaf |%5)

e
w

10 | -- - ! Meperidine

20 § L_: - .-
2 | Mesaridina [(N=35]
- | —— Lombénation [N=35]
a0 e R o Eotorolac {M=35)

50 I Combination
;n b -

70 ! Ketorolac

an B
ao
100 = —_— —_—

a 1.0 20 20 4.0 50 G.0

Time since bazeline thours)

Cordell et al Summary:

» Ketorolac better than meperidine for:
- overall pain relief

- time to pain relief

- time to supplemental meperidine

- number requiring supplemental
meperidine

» Ketorolac and combination groups had
similar efficacy in all categories
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Cordell et al Summary:

No significant advantage of combined
therapy

2/3 of ketorolac and combination group
still required supplemental meperidine

“Balanced analgesia”
NSAID should be first choice for analgesia

PAIN MANAGEMENT/ORIGINAL RESEARCH

Intravenous Morphine Plus Ketorolac Is Superior to Either Drug
Alone for Treatment of Acute Renal Colic

Basmah Safdar, MD From the Section of Emergency Medicing, Yale University School of Medicing, New Haven, CT
Linda . Degutls, DrPH (Safdar, Degutis, Moscovitz, D'Onofrio); the Department of Emergency Medicine, The Mount Sinai
Sthool of Medicine, New York, NY {Landry); and the Department of Medicine, Hospital of Saint

Keala Landry, MD
! Raphael, New Haven, CT (Vedere).

Swarupa R. Vedere, MD
Hanry C. Moscovitz, MD
Gall D'Onofrio, MD

Volume 8, 80.2 : August 200 Annds of Emeency Medicne 17}
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PAITN MANAGEMENT/ORIGINAL RESEARCH

Intravenous Morphine Plus Ketorolac Is Superior to Either Drug
Alone for Treatment of Acute Renal Colic

Methods
Prospective double blind RCT
Group 1: Morphine
Group 2: Ketorolac

Group 3: Both
VAS and Categorical Pain Scale

Primary outcome was pain and need for
rescue analgesia by 40 minutes

Patients randomized

(n=130)
+ v +
Morphine Ketorolac Combination
Time 0 15mg Ketorolac
Smg 15 mg Smg Morphine
(n=43) (n=43) (n=44)
2 protocol
vio ltions
L L L L L L
Complete Complete Complete
. Smg reliel 15 mg relief 15mg + 3mg relief
Time 20 = = 2 = = -
! (n=36) (n=7) (n=38) (n=5) (n=31) n=13) |

| protocol

violation

¥ ¥ ¥ ¥ ¥ ¥

Rescue Complete Rescue Complete Rescue Complete
Time 40 morphine reliel morphine relief morphine relief
(n=18) (n=1%8) (n=14) (n=24) (n=7) (n=24)

Figure 1. Dosages and administration of study drugs.




Pain Scores al Time O In Treatment Croups Pain Scores at Time 20 m Treatment Groups
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Figure E1. Pain scores at time O in treatment groups. ) ) )
Figure E2. Pain scores at time 20 in treatment groups.
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Figure E3. Pain scores at time 40 in treatment groups. Figure E4. Change in pain scores for patient with CT-

proven kidney stones.




Safdar et al Summary:

30mg Ketorolac = 10mg morphine
Morphine — titratable
Morphine _more side effects

Combined morphine and ketorolac better
than either alone + fewer SE’s

No significant difference between
morphine and ketorolac groups unlike
many other trials

AUAUS 2006 Lesson 17 Summery

Comparison of NSAIDS to Narcotics
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TasLE 1. Randomized studies of

NSAIDS and narcotics in renal colic

Agents Studied (dose)

Outcomes/Comments

Conclusions

References No. Pts
Torralba et al™* 48
Larkin et al™ 70
Sandhu et al™ 76
Cordell et al™ 154
Enay et al” 47
Oosterlinck et al™® 121

Ketorolac (30 mg IM).
tramadol (1 mgfkg SC)

Ketorolac (60 mg IM), meperidine
(100-150 mg IM)

Ketorolac, pethidine narcotic

Ketorolac (60 mg IM), meperidine
(50 mg IM), both

Tramadol (50 mg IV), meperidine
(50 mg IV}, meperidine given
for rescue in both groups (50
mg)

Ketorolac (10 mg IM), ketorolac
(90 mg IM), pethidine narcotic
(100 mg IM)

No significant difference in
outcomes (success in >80%) or
side effects, ketorolac
sipnificantly more effective 15
mins after injection

Ketorolac significantly (p <0.05)
more effective at 40, 60, 90
mins; no difference in later
operations or admissions

88% Both groups had improved
symptoms at 1 hr but ketorolac
significantly better, 56%
ketorolac group needed rescue
vs 4% pethidine group

50% Decrease in pain at 30 mins
for 75% ketorolac, 74%
combination, 23% meperidine

Visual analog scores at 15 and 30
mins significantly better in
meperidine group

Further treatments required within
10 hrs for 175 ketorolac 90 mg,
39% ketorolac 10 mg, 47%
pethidine

Both drugs effective but
ketorolac had quicker onset

Ketorolac significantly more
effective more rapidly

Ketorolac is a viable alternative
to pethidine

Ketorolac or combination better
than meperidine alone

Meperidine 50 mg superior to
tramadol 50 mg

IM ketorolac efficacious for
treating renal colic

AUAUS 2006 Lesson 17

BM]

Objective To examine the relative benefits and disadvantages of
non-steroidal anti-inflammatory drugs (NSAIDs) and opioids
for the management of acute renal colic.
Data sources Cochrane Renal Group's specialised register,

Systematic review of the relative efficacy of
non-steroidal anti-inflammatory drugs and
opioids in the treatment of acute renal colic

Anna Heldgate and Tamara Pollock

Cochrane central register of controlled rials, Medline, Embase,
and reference lists of retrieved articles,

Review methods Randomised controlled trials comparing any
opioid with any NSAID in acute renal colic if they reported any
of the following outcomes: patient rated pain, tme 1o pain
reliel, need for rescue analgesia, rate of recurrence of pain, and
adverse events.
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Systematic review of the relative efficacy of
non-steroidal anti-inflammatory drugs and
opioids in the treatment of acute renal colic

Anna Holdgate and Tamara Pollock

Methods

20 articles reviewed of 74 potential
sources

1613 pts
5 different NSAIDS and 7 opioids
17 of 20 used IV or IM NSAIDS

Potentially relevant trials identified and screened (n=74)

Trnals excluded: not randomizsed controlled trial or
= no comparisons of non-steroidal anti-inflammatory
drugs (NSAIDs) and opioids (n=49)

¥
Retrieved for more detailed evaluation {n==25)
Trials excluded:
Mo MSAID or opioid arm {n=2)
Uncontrolled trial (n=1)
Participants not restricted to acute renal colic (n=1)
Mo relevant outcome measures (n=1)
L o _ _ _
Potentially ap propnate tnals to be included in meta-analysis (n=201
=N Excluded from meta-analysis (n=0]
)

Trals included in meta-analysis (n=20)
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Study HSAIDs Opitids Relafive rsk {randam] Weight  Relative risk (random)

Notofalflo— Nofotal No (5% ) (%) (35% [1)
Marthak etal 10012 &k i Mot estimable
ol Salawiand Taofik 1006% 20 050 — (3 500050105
Quiezetal 19947 1 i —r— 19 13%(04244)
Thompsan et /195" i W —— 549 0570281t
Sommeret 1l 198" 1929 1y i 13 1360860219
Lehtonen et al 1043" 39 1t} —H 128 0805413
Uden et 198" 1625 Uik — & 0Hs0tn1m
Perssonet ol 10857 p. 3043 —& 245 08(062t116)
Dusteringk et al 1900F% 4al7 it TR 080T 116
Total (88% O m 21 M0 0847074 1H)
Total events: 186 (NSAIDs), 147 (opioids)
Test for heteragenety. y2=7 94, =T, P=0.34, 1A 1.0% N 1T N S T |
Test for cveral ffect: 2=1 60, P-0.11 Fanurs IEAIDs Faours i

Non-significant
Fipd Number of patients faiing to achieve complete pain relief from renal colic afer recefving ant-inflammatory drugs (NSAIDS) or apioids

Relative risk Relatiue risk

NSAIDs Opicids {random) Weight (random)
Study Nartotal Mo Notofal No (8% LI} (%] (95 I}
Hetherngton et al 1386 00 0% N 00 lotestimable
al-Saflaw and Tawfl 19367 2150 0 _— 05 50002t 10159)
Thompsan ¢ l 1985° 1129 122 S i1 008001060
Uden tal 1085° pifi] 1% T 12 075(015kA5
Curry and Kelly 1305 i 4124 - 2 10Tl
Nicelas and Torralba 1986 kY 44 S 2 1701930
Lehtonen et al 1983 0% it AL is IR0l
Larkinet al 19997 13 107 11 et
Arnau etal 19917 19116 s ;[_ U3 0M(04810146)
Cordel et ol 1006 2% ik 1 072(05510%)
Tatal (35% 1] Bis3 100401 g 1000 075(0811009)
Test for heteragenety: y=7.02, df-4, P-053 1T S | R ]
Test for overal effect: z=-2.68. P07 Favours NGAIDs Favaurs opioids

Fig 4 Number of patients requiring rescue analgesia after treatment with non-staroidal anti-inflammatory drugs (NSAI0S) ar opioids for acuts rnal colic
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Study NSAIDs Opinids Relative risk {random) Weight  Relative risk (random)
No'total lia Nodtotal o (5% C1) (%) (983 C1)

Uden etal 13832 112 s —r 186 30000134 700)
Perssan et a 19857 /48 346 —_— 24 00025
Thompson et al 1383°" 0729 32 — 26 000026
Marthak et ol 1991 0125 8 ——— 2% 00R(000ta 047)
Cordell et a 19847 bR 20 —— 5 06s(010w4Z)
Lundstam 1082 i 32 —— TR 0000
Sommer et al 1083°7 b o —— i 0 (00Ek1in)
Letanen et al 183" 3% i —— 846 0GB(01Gt29%)
Dustedinck et ol 19907 4 T4 —A— 1347 028009t 020)
Arnauetal 1901"" Hit i1 &+ 9% 029(016t 05)
Tl 05% 0 I g & 1000 03502808
Total events: 26 (NSAIDs), 74 opinids)
Testfor heteogenety: <758, 80, 028, 0% out gor 011 A0 100 1000
Test for overall effect: 2=4.84, P<0.00M Favours NISADs Favours opioids

Fig 5 Incidence of vomiting as adverse event in patients recelving non-steroidal anti-infammatary drugs (NSAIDS) or opioids for acute renal colic

What is already known on this topic

Both non-steroidal anti-inflammatory drugs (NSAIDs) and
opioids provide analgesia in acute renal colic

NSAIDs have well recognised side effects

NSAIDs achieve slightly greater reductions in pain scores
than npiu'}ds i paﬁents with renal colic

Patients with renal colic are less likely o need rescue
analgesia il treated with NSAIDs

Orpioids, pa.rticu]a.ﬂ}r pethidine, are assodated with a higher
rate of vomiting and other adverse effects
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NSAIDS and OPIODS Summery

Both provide pain relief in renal colic

NSAIDS less likely to require
supplemental analgesia

NSAIDS a/w less nausea and vomiting

Combination therapy initially may be better
than either alone

Ketorolac (IM/IV) used in most studies

Difficulties With Literature
Interpretation

Equivalent NSAID / Opioid doses?

Ad hoc reporting of side effects, no long
term f/u of side effects

Opioids not titrated appropriately

Lack of clear guidelines for rescue
analgesia
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Alternative Analgesics for Renal Colic

Hyoscyamine (Anaspaz)
Hyoscine (Buscopan)
DDAVP

. TENS
Local active abdominal warming

Sublingual Hyoscyamine Sulfate in Combination
With Ketorolac Tromethamine for Ureteral Colic:
A Randomized, Double-Blind, Controlled Trial

FEBRUARY 2001 37:2 ANNALS OF EMERGENCY MEDICINE

From the Departments of Emergency James B. Jones, MD, PharmD"
;'.!'l.'l.lll".'|.|.‘l.ll -.|-.'.‘-.|I Biostatistics,” Indiana HE“.I'E[I'H K. ElIE'E-f RN*
:,,”.'I.'f:.ﬁ';i'll,l.,ﬂ;l:lll of Medidne Edward J. Brizendine, MS*
ndianapolis, IN. William H. Cordell, MD"
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Sublingual Hyoscyamine Sullate in Combination
With Ketorolac Tromethamine for Ureteral Colic:

A Randomized, Double-Blind, Controlled Trial

Methods

Prospective double blind RCT 2 centers
Group 1: Ketorolac + hyoscamine
Group 2: Ketorolac + placebo

Rescue analgesia after 30 min PRN with
meperidine
Endpoint: Change in VAS at 30min

Figure 2.
Mean pam scores for H5+KT and KT+P ower time.

Pain intensity (mm)

100
a0
B0
0
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———

I:I T T 1
0 10 20 30
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Sublingual Hyoscyamine Sullate in Combination
With Ketorolac Tromethamine for Ureteral Colic:

A Randomized, Double-Blind, Controlled Trial

Conclusions

Both groups had significantly lower pain
scores at 30 minutes than 0 minutes

No difference between hyoscamine and

placebo
Hyoscamine has no benefit over placebo
Lack of muscurinic receptors in ureter?

IS THERE A ROLE FOR ANTIMUSCARINICS IN RENAL COLIC?
A RANDOMIZED CONTROLLED TRIAL

ANNA HOLDGATE® axp CARISSA M. OH

From the Department of Emergency Medicine, St. George Hospital, Sydney, Australia

{8 T42-08720 Vol. 174, 572-575, August 2008
¥ Uk Printed in US4

Copyright © 2005 by Axewcay Ukowooras Associamos DOL 10, 1097/01 jub00165337.3731 T4¢c

Purpoze: We determined whether the addition of hyoscine butylbromide (Buscopan™ ) reduces
the amount of opioid analgesia required and the need for ongoing opioid analgesia in acute renal
eolic.
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192 patients randomised

7\

Buscopan Macebo
N=91 N=101
o ‘.."_ -'III -
- '\\ I." e
- S,
) ) F 3 'li .'I Y
Exclusions ¥ Exclusions
N=f Completed study Completed study WN=i
N=B3 =93 (2 'm0 NSAIDS")
{5 "no NSAIDs') (8 ‘no NSAIDs")
-~ e
e Ny
/_,« H‘"H
- S
‘-__,-' ‘\-..,1
Stone not confirmed Stone not confirmed
N=25 N=15
q & s - o OT

.

Stone confirmed
onCT
N=6i)

v

Stone confirmed
anCT
N=T78

Study flowehart

TapLe 2. Main outromes of intent to treat analysis
Placebo

0.11{0.12)

Eh
yHE

t 18}

p Value

0.4*
0.5¢
0.3f
0.9F

Buscopan

0120015
(331 3h
141 18
(18 17

Median mg'kg morphine (mean)
Mo, further morphine required (%1 28
Mo, admitted to hogpital (%) 12
Mo, adverse events (%) 15
* Mann-Whitney 17 test.,

T Chi-square test,

Conclugions: There 12 no evidence that Buscopan™ reduces opioid requvements or the need for
ongoing opioid analgesia In acute remal colic




BJU International (2001), 87, 322-325

An assessment of the clinical efficacy of intranasal
desmopressin spray in the treatment of renal colic

T. LOPES, ].§. DIAS, |. MARCELINO, . VARELA, §. RIBEIRO and |. DIAS
Urology Department, Pulido Valente Hospital, Lisbon, Portugal

Objectives To assess the efticacy of desmopressin nasal
spray compared with diclofenac given intramuscu-
larly in patients with acute renal colic caused by
urolithiasis.

Patients and methods The study included 61 patients
randomized into three different groups: groap A
received desmopressin (40 pe. nasal spray). group B
diclofenac ( 75 mg) intramuscularly and group C. both
desmopressin and diclofenac. Pain was assessed asing
a wvisual analogue scale (a 10-cm horizontal scale
rangingz from ‘no pain’ to ‘unbearable pain’) at
baseline. 10, 20 and 30 min after administering the
treatments.

10 —
i
i
rd \
@ & — _ DDAVP
=2 -
2 el M
2 A Diclofenac
= = T P
=2 — Both
S
- 1 1 1 1 1
] 1 20 =0 Second

treatment
Time from administration (rmind
Fig. 1. The change in mean pain scores in the three grouaps (A%
groen: B, red: O, hght green) with time after admbimndstration: of
therapa.
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DDAVP: Conclusions

Easy administration

Minimal side effects

Effective as single agent or combined
Decreases need for second intervention
Combined therapy more effective

NO PLACEBO

Transcutaneous Electrical Nerve Stimulation: An Effective
Treatment for Pain Caused by Renal Colic in Emergency Care

Bruno Mora,” Elisabetta Giorni, Michael Dobrovits, Renate Barker, Thomas Lang, Carmen Gore
and Alexander Kober

From the Department Anesthesia re (BM, RB, TL, AK) and Urology (MDJ, Uni a, Vienna, A and
Departments of Anesthesin and Infensive Care sity “Tor Vergeta™ (EG), Rome, Baly, and Ur -+ (06, Bucha
Romania

0022-5347/06/1T55-1737/0 1737 Val. 175, 17371741, May 2006
Tue Joumna oF UroLocy™ Printed in USA
Copyright © 2006 by AMERICAN UROLOGICAL ASSOCIATION DOL 1001 6/S0022-534 TIOGI00980-8

Methods

73 patients — performed by paramedics during transfer

1 paramedic places TENS, another monitors (Blinding)
Group 1: TENS

Group 2: Sham TENS

VAS at entrance to ambulance and arrival at hospital
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* Group 1:
-Pain VAS from 86mm to 33mm
-Anxiety VAS from 69mm to 38mm
* Group 2:
-Pain VAS from 86mm to 83mm
-Anxiety VAS from 72mm to 75mm

Transcutaneous Electrical Nerve Stimulation: An Effective
Treatment for Pain Caused hy Renal Colic in Emergency Care

Conclusions

 Effective pain and anxiety relief
» Useful in certain clinical settings

45



0022534 701 T08-074 10 Vaol. 170, T41-744, September 2003
Tue Jovsmas oF Urowooy™ Printed in U.S.A
Copyright © 2003 by Avemcay Uriloceal Associamon DOL 10109770 L ju. 000008 057082834, ad

LOCAL ACTIVE WARMING: AN EFFECTIVE TREATMENT FOR PAIN,
ANXIETY AND NAUSEA CAUSED BY RENAL COLIC

ALEXANDER KOBER, MICHAEL DOBROVITS, BOB DJAVAN, MICHAEL MARBERGER,
RENATE BARKER, PETRA BERTALANFFY, THOMAS SCHECK, BURKHARD GUSTORFF
AND KLAUS HOERAUF
From the Departments of Anesthesia and Intensive Care (AK, BB, PB, TS, BG, KH) and Urology (MD, BD, MM, Vienna General
Huospital, University of Vienna, Vienna, Ausiria

» Group 1: Carbon fiber heating blanket at 42 C
» Group 2: Carbon fiber heating blanket passive

* VAS at entrance to ambulance and arrival at
hospital

Warming: Pain 83mm to 36mm p<0.001
Warming: Anxiety 79mm to 31mm p<0.001
Warming:Nausea 86mm to 41mm p<0.001
Control: Pain 82mm to 81mm

Control: Anxiety 80mm to 75mm
Control: Nausea 79mm to 80mm

Canclustong: Local active wamuing 1 an elfective and easy to learn pain treatment for patients
With acute renal colle In emergency care,
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Medical Expulsive Therapy (MET)

. Spontaneous stone passage
. AUA 1997 Guidelines

. Calcium channel blockers

. Alpha blockers

Factors Influencing Stone Passage

- 1
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Factors Influencing Decision

Patient Factors

Anatomy (Solitary / Transplant)

Symptoms

Infection

Level of obstruction
Renal function
Duration of obstruction

Expectations

Table 1. Spontaneous passage of small ureteral stones

Stone size as Location as Sample Percentage passed
Source reported reported size in time frame
Brown, 1985 5 mm Ureter 100 BH% in 3 months
O8% in | year
Ueno et al., 1977 [-5 mm width Ureter 311 T5% in | year
[-5 mm length Ureter |38 B8% in | year
Morse and Resnick, -5 mm Proximal ureter 65 22% in 300 days
1991 -5 mm Middle ureter 25 60% in 300 days
Distal ureter 2067 71% in 300 days
Ohkawa et al., 1993 [-5 mm Ureter BT 91% unspecified
Kinder et al., 1987 5 mm Upper 1/3 84 total 75% unspecified
Middle 1/3 100% unspecified
Lower I3 100% unspecified
Vesico-ureteric junction 94% unspecified
Sandegaard, 1956 4 mm Upper ureter 42 26% In | week
43% in 2 weeks
55% in 4 weeks
69% In 12 weeks
81% in 18 months
Lower ureter 92 70% in | week

82% in 2 weeks
B3% in 4 weeks
90% in 12 weeks
93% in 18 months

AUA Guidelines 1997
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Table 2. Spontaneous passage of large ureteral stones

Stone size as Location as Sample Percentage passed
Source reported reported size in time frame
Brown, 1955 5-7 mm Ureter l6 44% in | year
Ueno etal., 1977 6-9 mm width Ureter 199 19% in | year
6-35 mm length Ureter 359 41% in | year
Morse and Resnick, 6 mm Distal ureter 8 25% in 300 days
1951
Ohkawa et al., 1993 6-10 mm Ureter IR 53% unspecified
I1-15 mm Ureter 545 0% unspecified
16-20 mm Ureter 176 2% unspecified
=20 mm Ureter 178 0% unspecified
Kinder et al., 1987 =6 mm Upper 1/3 32 total 10% unspecified
Middle 1/3 4% unspecified
Lower 1/3 40% unspecified
Vesico-ureteric junction 45% unspecified
Sandegaard, 1956 4-6mm Upper ureter 5 2% in | week
2% in 2 weeks
2% in 4 weeks
2% in 12 weeks
12% in 18 months
Lower ureter 39
18% in | week
23% in 2 weeks
2 in 4 weeks
33% in 12 weeks
46% in 18 months

AUA Guidelines 1997

SPONTANEOUS PASSAGE

Ranges as reported in the literature
<sfmm 6 - 10 mm

Proximal Ureter l 10 - 53% |
Distal Ureter 25-53%

Guideline: In a patient who has a newly
diagnosed proximal or distal ureteral stone
with a high probability of spontaneous pas-
sage, and whose symptoms are controlled, ob-
servation with periodic evaluation is recom-
mended for nitial treatment.
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Table 2. Likelihood of Passage of Ureteral Stones.*

Mean No. of Days
Required to Pass Likelihood of Eventual
Size of Stone Stone Need for Intervention
I:_I.-"Ir_-.
=2 mm ] 3
imm 12 14
4-6 mm 2 50)
=bmmy — a9

* Data were obtained from Hubner et al.24 and Miller and Kane. 25

7 A stone of this size is unlikely to be passed spontaneously.
Teichman NEJM 2004

Corticosteroids

Inhibit AA formation
Reduce edema

Multiple other effects
Undesirable side effects
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Corticosteroids: Cautions

Peptic ulcer disease
Diabetes

Infections

Mood disturbances

Mambrane Phospholipids
{ shorage sie for polyunzaturaled fathy &cids §

glucocorticoid .
inhibtion VWL phosphalipass. Ay

arachidanic acid
Cycloguygenase Pathway T Lipoxygenase Pathway

T AT HEAID Inhibition \\

5HPETE
PGEG,
PG endoparcxide Tt Ll unstable cxygen I
zynihass radicals | Oa” . HaOy) leukalriena Ag

[LTA,)

PGEH Frpdnolase glutathione
prastacychn ory M‘_“fff_:l:m tranzlfemse
symthase PGFg,

. LTe, LT,
prostacysliv {somesaze
{PGElk thromboxans
I Fx syrilhaze
x thrombaxans Ay PGEE; LTD, s LTE,
6-kelo-PGE,, l

ihrombexans By
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MET: Calcium Channel Blockers

Calcium Channel Blockers: MOA

Ca levels = smooth muscle contraction
Calcium ion influx inhibitor

Decrease fast phasic contractions

Slow phasic contractions intact

Preserved peristalsis with decreased
spasm

Pain relief?
Facilitate stone passage
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CCB Dose

* Nifedipine 30-60mg PO OD

Nifedipine Contraindications

. Pregnancy

. Lactation

. Previous hypersensitivity
. Severe hypotension
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INCHREASING THE S0 RS RATE OFF NEIC AL ITERAFTY Fixx
EXPFULSION OF MSTAL UVRETERAL STONES LUSING ADIUMNCTIVE
INREATMENT WITH CALCIURM CHANMNEL BLAOWCKER

Skrckas T.. Liapis 3., Kalanrsis A, Argyropouloes S Deomas Ko Ly counnas B4

_Eur Urol Supp 82:2 2003

Cieneral Hospatal © G dennumatas™, Uleoelooy, Aobens, Cireec

IS T RO AT RN & (OHIECTIVES: The role of medscal therapy facilieatimge
thee exprulsiom o f distal areteral stomes as ool well estabhished, e ovaluaicd the
cffectivenasss of adjuncrive  treamment wath o calciam chamnel blocker

Impfishpemey im the management of dhizinl urererml siasmes

RIATERIAL & NMETHOYMDS: 92 paticnts with radi opagque distal wreteral stonsss
smaller tham b ocm were enrnelled in a prospective stody (laseed dnoon Scpacill 20060
il Py 2002 0. DMagnosis was established by mcans of KUBE. ulirasonog
and 1%LE The gatiemts wsvaere randomisad im oo grouaps. bie group S <
127 males, 19 females, meedian age 43 years oldd) coceived mimesulidde 2

clay plus galedepimes 3i0m fasy geocr. fowr 140 afaws, Bin g mapr B Ed paslienls (25

makes. 21 females, maedn age 3.8 wenrs oldl orecsived normesalide ol
1 20w ). For T dive= s sl

RESULTS: In greap A dhe averape stone size wwas L5 cm (03008 com )k sevdhale i
-'\-l.||'\- Eil the avernge sies was O 55om (0. 3-0%0 om). AL paticemt=s were cwvalunied
examination., KUEBE and wlrrasonography. A1 the
|'u1|-..-|r1| =|l-= paciencs { S3% ) fodm group S wers stons free with average cxpulsion
tirme & days (range 2-12 daysy. 26 paticnds froon groug B S6%0) were stone Tree

with averape expuladon time TE days 04-25 daws) M swatistically signifEcang

= wvms obhescrveod an both the atonc frec rabc ang cxgrala

i TFers

COMCOC LU SEPOMNS S Sdjenchive therapy with mibedipinee conld  incrcase hee
e b oo vabive DLR LR TR el bty b

avciemss rale arb ddestal areternd stoaee

IR EASING THE SUCESS RATE ©3F MEDMC AL THERAFY FilH
EXPFULSHENS €FF IFISTAL UIRETERAL STONES DS AL TIVE
IREATHENT WITH CALCIUM CHANMNEL BLOMCKER

Skrekas et al, European Urology Supp 82 (2) 2003

Methods

Nifedipine vs control (No steroids in either group)
Group 1: Nifedipine 30mg/day for 10 days + NSAID

Group 2: NSAID only
KUB and US at 30 days

54



IMCREASING THE SUGCESS RATE OF MEDRCAL THERAPY FOE
EXTULSEONS €OFF IFMSTAL HRETERAL STOMES DSIMNG: ADILNCTIVE
TREATMENT WiITH CALCIUM CHANNEL BLOKER

Results

Group 1 stone size 5mm

Group 2 stone size 5.5mm

Males = Females

Group 1: 83% expulsion, 6 days
Group 2: 56% expulsion, 18 days

EFFECTIVENESS OF NIFEDIPINE AND DEFLAZACORT IN
THE MANAGEMENT OF DISTAL URETER STONES I.P\'t][ 'JLW i H-I Ijlw

FRANCESCO PORPIGLIA, PAOLO DESTEFANIS, CRISTIAN FIORL ANp DARIO FONTANA

Objectivs, To evaluate he eflectveness of medical therapy dumg watchl waiting i patients with disal
Ireter sones

Methods. Nimety-si patents with radiapaque stones located n the ditaltractof the reter and with tone
szes of | omar smallr were imvolved n Ehe study. The patents were randonly dded nto two groups.
Grop A = 48] recenvel oraltreatment with 20 me f defizacort daly (maimum 10 cays pls 30 mg of
sko-telease mieclpine daly (madmom 4 weeks), Group B n = 48 undenvent await-and-uatch approach
Bath aroups of patients were allwed to use diclofenac on demend. Statishical analyses were camed oit
Using Student s test the hsquare st and Fsher  evact test
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EFFECTIVENESS OF NIFEDIPINE AND DEFLAZACORT IN
THE MANAGEMENT OF DISTAL URETER STONES

FRAMNCESCO PORPIGLIA. PAOLO DESTEFAMNIS, CRISTIAN FIORIL, AND DARIO FOMNTANA

Methods

Nifedipine + Steroids vs No steroids control
Distal ureter
Stones <1cm

Group 1: Nifedipine 30mg/day for 4 weeks +
Steroid deflazacort 30mg/day 10 days

Group 2: Control (no steroid)
KUB + US weekly, urine straining
IVP after 4 weeks

100 e
=8 Nifedipine Fang
a B8O
=
E 50
® 40 A5
= Control
gL a0
S
o
-— =i = = (3] [5 =] [=p] o | [Toe] [= =]
— — -— -— o (] (]
time to axpulsion (days)
FIGURE 1. Expulsion rate and time to expulsion for

treated fgrowup A, Bioack fine) and untreated potients
fgroup B, groawy fine).

Average stone size 5.5mm and 5.8mm
Stone expulsion 79% vs 35%

Average expulsion time 7 days vs 20 days
Diclofenac use 15mg vs 105mg
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MET: Alpha Blockers

Ureteral Alpha Receptors

Canine experiments (Morita et al Tohoku J Exp Med
1987)

NE: Alpha > Beta receptor stimulation

NE Ureteral Stimulation:
-Increase peristaltic frequency
-Elevated baseline pressure
-Elevated contractile pressure
-Decreased bolus volume
-Decreased rate fluid transport

Phenyephrine and clonidine — same effects as NE

Morita et al, Tohoku J Exp Med 1987
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Ureteral Alpha Receptors

Phentolamine (non-selective) and Prazosin (Alpha1)
-Decreased peristaltic frequency
-Fall in baseline and contractile pressure
-Increase in rate of fluid transport
Yohimbine (Alpha 2 antagonist)
-decreased peristalsis and bolus formation

Both alpha 1(phenylephrine) and alpha2 (clonidine-
agonist ) receptors in ureter

Tohoku J Exp Med 1987

Ureteral Alpha Receptors

Heterogenous distribution of alpha
receptors

Distal ureter > Middle and Proximal
Middle = Proximal
All alpha subtypes
Predominently Alpha 1d > Alpha 1a

Sigala et al, Neurourology and Urodynamics 2005 24(2) 142-8
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Ureteral Alpha Receptors

Alpha 1d in intramural ureter / distal
ureter and bladder

Alpha 1a in prostate, urethra and bladder
outlet + ureter

Alpha 1b vascular smooth muscle

Tamsulosin/Flomax: MOA

Alpha 1a/1d antagonist

. Decreases peristaltic frequency
. Decreases baseline pressure
. Decreases contractile pressure

. Increases bolus volume

. Increases fluid transport
. Increase pressure gradient around stone
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Tamsulosin: Dose

* 0.4mg PO OD

Tamsulosin Contraindications

* Known hypersensitivity
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Tamsulosin: Side Effects

* Dizziness
» Rhinitis
» Retrograde ejaculation

TasLE L Summary of ¢ icacy of medical expulsion therapy (outcomes favor medical
apy)
Mean (= SD) % Stone Mean Days
Medication (No. pts) Stone Size (mm) Passage to Passage Stone Location
Borghi et al:* Majority distal ureter
Nifedipine + steroid (43) 6.7 (+3.0) BT 11.2#*
Placebo + steroid (43) 6.8 (+2.9) 63 164
Porpiglia et al:’ Distal ureter
Nifedipine + steroid (48) 58 (18 7o i
Control (48) 55 (£14) 35 20
Cooper et al:* Distal ureter >50%
Nifedipine + steroid (35) 3.86 86 126
Control (33) 3.01 36 11.1
Cervenakov et al:"” Distal ureter
Tamsulosin (51) Not reported a0 Not available
Control (51) Not reported 3 Not available
Dellabella et al:"! Juxtavesical ureter
Tamsulosin + steroid (30) 6.7 100% 273
Anticholinergic + steroid (30) 5.8 70 4.63
Porpiglia et al:" Distal ureter
Tamsulosin + steroid (30 54 85¢ .7
Nifedipine + steroid (30) 4.7 80 93
Caontrol (30) 5.35 43 12
Yilmaz et al:'? Distal ureter
Tamsulosin (29) 6.00 (+ 1.25) 79 6.3%
Terazosin (28) 5.96 (+ 0.83) T8¢ 5.7%
Doxazosin (29) 5.93 (+ 0.88) 75t 5.9%
Control (28) 6.07 (x 141) 54 10.5
Dellabella et al:' Distal ureter
Tamsulosin + steroid (70) 72 (x24) o™ &
Nifedipine + steroid (70) 6.2 (x1.5) 71 5
Phloroglucinol + steroid (70) 62 (X 1.7) 64 5
* Statistically significant compared to control arm. AUAUS 2006 Lesson 18
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THE COMPARISON AND EFFICACY OF 3 DIFFERENT «1-ADRENERGIC
BLOCKERS FOR DISTAL URETERAL STONES
ERDAL YILMAZ* ERTAN BATISLAM, MEHMED MURAD BASAR, DEVRIM TUGLU,
MEHMET FERHAT awp HALIL BASAR
From the Department of Urolagy, University of Kirikkale, Faculty of Medicine, Kirikkale, Turkey

TanL 1. Demographie data of the 4 groups

Group 1 Croup 2 Group 3 Grop 4

Na, P i pL &
Mean age + 50 {160 + 1201 4062 £ 10.27 LT+ 1141 113+ 1046
Sex (M 199 020 419 00
Mean cm bt £ 5D 16807 £ 584 168.82 £ 5590 160,14 £ 607 168,79+ 620
Mean kg wt + 8D 1130 +636 TLe8 £ 857 08T 2647 Tl +0.04
Mean o gtone size + S0 607141 00+ 120 bAE £ 083 503 £ 088
Stone localization (it} 13115 1613 144 14118

Control Flomax 0.4mg Terazosin 5mg Doxazosin 4mg

THE COMPARISON AND EFFICACY OF 3 DIFFERENT a1-ADRENERGIC
BLOCKERS FOR DISTAL URETERAL STONES

ERDAL YILMAZ" ERTAN BATISLAM, MEHMED MURAD BASAR, DEVRIM TUGLL,
MEHMET FERHAT anp HALIL BASAR

Methods

Alpha blocker(No steroid) vs Control(No steroid)
Comparison of different alpha blockers

Distal stones (Juxtavesical or UVJ )

Followed for up to 30 days

KUB + US q weekly

Strained urine




THE COMPARISON AND EFFICACY OF 3 DIFFERENT a1l-ADRENERGIC
BLOCKERS FOR DISTAL URETERAL STONES

ERDAL YILMAZ,* ERTAN BATISLAM, MEHMED MURAD BASAR, DEVRIM TUGLLU,
MEHMET FERHAT anp HALIL BASAR
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THE COMPARISON AND EFFICACY OF 3 DIFFERENT a1-ADRENERGIC
BLOCKERS FOR DISTAL URETERAL STONES

ERDAL YILMAZ* ERTAN BATISLAM, MEHMED MURAD BASAR, DEVRIM TUGLLU,
MEHMET FERHAT axp HALIL BASAR

2012 al-BLOCKER FOR DISTAL URETERAL STONES

Tant 2. Results of randomization

Grop Group { Group § Graup4
Stene expulsion rate 628 {50.7) 220 (7930) L2108 (TRAT) 20120 (75 86)
Mean days to expulsion = 50 1054212 6.1+ 088 b7 £088 f.03+ 050
Mean pain episadzs 80 213 1722088 147 £043 167017
Mean mg amalgesic requie- 16214 + 1083 11031 £ 1781 1788 £ 1788 11868 + 161

meat + 80




THE COMPARISON AND EFFICACY OF 3 DIFFERENT a1l-ADRENERGIC
BLOCKERS FOR DISTAL URETERAL STONES

ERDAL YILMAZ,* ERTAN BATISLAM, MEHMED MURAD BASAR, DEVRIM TUGLLU,
MEHMET FERHAT anp HALIL BASAR

Conclusions

* No steroids in any group in this study

* No difference between alpha blockers for pain,
expulsion rates, or time to passage

« All alpha blocker groups have statistically

significant differences from control for
-expulsion rate
-time to expulsion
-analgesic usage

0022-534 7041 T22-0568/0 Val. 172, 568571, August 2004
THE JoURsaL oF Urolocy™ Prinfed in US.A.
Capyright © 2004 by Astencas UnoLocical AssocaTion Dz 1L 1087/01.ju. (WKL 32390.6 17566

NIFEDIPINE VERSUS TAMSULOSIN FOR THE MANAGEMENT OF
LOWER URETERAL STONES
FRANCESCO PORPIGLIA GIANPAOLO GHIGNONE, CRISTIAN FIORI, DARIO FONTANA
axp ROBERTO MARIO SCARPA

From the Division of Urology, Department of Clinical and Biological Sciences, University of Turin, "San Luigi” Hospital and Division of
Urology, Universify of Turin, "San Giovanni Battista” Hospital (DFJ, Orbassanc (Turin), Faly

Methods

Group 1: Steroid (Deflazocort) + Nifedipine

Group 2: Steroid (Deflazocort) + Flomax
Group 3: Control (No steroids)
Tests Flomax + Steroid vs No steroid
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NIFEDIPINE VERSUS TAMSULOSIN FOR THE MANAGEMENT OF

e the Division of Urolagy, Department of ©F
" o lveiver

1. Amsocoariose DI L0 LTI L e M

LOWER URETERAL STONES

FRAMNCHESOO PORPIGLIA Y GIANPACTOr

TTONON CIATN FIORIL DARIO FONTAN A
AanD ROBER PONTARITCY

[y ity of Teer

Methods

Distal ureter (juxtavesical or UVJ)
Steroid for 10 days
Nifedipine or flomax for 28 days

US and KUB weekly
Filtered urine

%4 Patients with ureteral stone

‘ll]“ _ﬂ:ﬁ —— = —
q{} \t"\'- Wi &_\“

o B

Y “
70 T —
60 i&.‘.\h .I". %md | | = Group 1
50 _____:t.t_'-.:'.l_... _— — -~ Group 2
40 BX - —— Group 3
30 T o

20 I o o0ooo| Nifedipine + Steroid

b—g—5—0-0—o-o-0—p-o-o-0-0-0 | Flomax + Steroid
10
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—

Days

Percentages of patients with ureteral stones as funetion of days of obzervation
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NIFEDIPINE VERSUS TAMSULOSIN FOR THE MANAGEMENT OF
LOWER URETERAL STONES

FRAMNCHESOO PORPIGLIA Y GIANPACTOr TTONON
AanD ROBER PONTARITCY
From the Division of Ureloay, Departrment of Cf 202, Seie,
Urology, Usiversiy of Ter

Control
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Conclusions

Size of stone only a factor for passage in control
group

No difference between men or women

No difference between left or right
No relation to stone size and time to passage

No difference in any category between flomax or
nifedipine
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MEDICAL-EXPULSIVE THERAPY FOR DISTAL
URETEROLITHIASIS: RANDOMIZED PROSPECTIVE STUDY
ON ROLE OF CORTICOSTEROIDS USED IN COMBINATION
WITH TAMSULOSIN—SIMPLIFIED TREATMENT REGIMEN
AND HEALTH-RELATED QUALITY OF LIFE

MARCO DELLABELLA, GIULIO MILANESE, and GIOVANNI MUZZONIGRO

ABSTRACT
Objectives. To assess the clinical efficacy of the addition of a corticosteroid drug to tamsulosin in the
medical-expulsive therapy of distal ureterolithiasis.
UROLOGY 66: 712-T15, 2005, © 2005 Elsevier Inc,

MEDICAL-EXPULSIVE THERAPY FOR DISTAL
URETEROLITHIASIS: RANDOMIZED PROSPECTIVE STUDY
ON ROLE OF CORTICOSTEROIDS USED IN COMBINATION
WITH TAMSULOSIN—SIMPLIFIED TREATMENT REGIMEN
AND HEALTH-RELATED QUALITY OF LIFE

MARCO DELLABELLA, GIULIO MILANESE, and GIOVANNI MUZZONIGRO

Methods

Efficacy of corticosteroids with tamsulosin in
MET

Group 1: Flomax

Group 2: Steroids + Flomax
28 days

Distal stones

US weekly

KUB days 10 and 28
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TABLE L. Fatiennt chiaracteristics
Group 1 Groupy 2

Characteristic (n = S0h (ln = 30O) = Walue
A O S is
Mlean GHEL2 LA =)
S 1= = 1 &4 .=
Ses () . 557
% F= 1 = 20 23
Female 1O -
Stonae lateral location (N o.7as
Right 21 19
Left =] 11
Stone size (mim) O.s09
Mleddian L= (==
R 5= 5. &5—TF.8
Expul=ion rats (95%) =0 p=T= gy D12
Mo, ofF patiesnts =27 29 -
Time o expulsion (hrl Lo =
mAeclian 120 T2 —
R T2—1 a2 24120
ER wisits (3] L= e | 2.3 01 O . 5545
Lirgent hospitalization
['H=) L) —_—
Crelavyaed hospitalization
['H=) 10 (&) Z2.=011 D.os12
Arnalgesic use [(vials) O a5
Mleddian L] o
R o—1 D—O
Warkclayws lost (= 1=
Mleddian 2 =2
R 1—= 1—=
Crrug side effects [(2G) L] [T = | [ = R
ey PR — tRlcrguaa il e e — HER — cmncorscilcy Soor.
e i parcndfieses oo aruanber of penttones.

MEDICAL-EXPULSIVE THERAPY FOR DISTAL
URETEROLITHIASIS: RANDOMIZED PROSPECTIVE STUDY
ON ROLE OF CORTICOSTEROIDS USED IN COMBINATION
WITH TAMSULOSIN—SINVMPLIFIED TREATMENT REGIMEN
AND HEALTH-RELATED OQUALITY OF LIFE

MARCO DELLABELL A, GIULIO MILANESE, and GIOWVANNI MUZZOMNIGRO

Conclusions:

* No difference in expulsion rates between flomax +
steroids vs flomax

» Steroids group had decreased time to expulsion (
120hrs vs 72 hrs)

* Flomax very effective with or without steroids for
distal stones
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RANDOMIZED TRIAL OF THE EFFICACY OF TAMSULOSINN.
NIFEDIPINE AND PHLOROGLUCINOL IN MEDICAL EXPULSIVE
THERAPY FOR DISTAL URETERAL CALCULIL
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RANDOMIZED TRIAL OF THE EFFICACY OF TAMSULOSIN,
NIFEDIPINE AND PHLOROGLUCINOL IN MEDICAL EXPULSIVE
THERAPY FOR DISTAL URETERAL CALCULI

Methods

All received cotrimazole, deflazacort, and
PRN NSAIDS

Distal stones (below iliacs)
US q weekly

KUB days 10 and 28
Duration 28 days

Urine straining
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RANDOMIZED TRIAL OF THE EFFICACY OF TAMSULOSIN,
NIFEDIPINE AND PHLOROGLUCINOL IN MEDICAL EXPULSIVE

THERAPY FOR DISTAL URETERAL CALCULI

TabLe 1. Baseline patient characteriatics

Group 1 Group 2 Group 3 p Value
Mean oge + 5D 398+ 127 438 +130 418+ 164 0252
No. menfromen B0 6d/16 61718 0,726
No. rtit stones 25731 41720 4030 HEL
Stone size (mm:
Iean (=00 6.2 (1.7 12 @24 6244 000
Median rangel 6 W-118 7 (4-18) 6-11 000
QR b1 6.8 51
Total of T0 patients per group.
Tanie 2. Rondamization results
Group 1 Graup 2 Group 3 p Velue
No. expulsion (%) 1 (63 B 7.1) BT <001
Time o expuleinn (hrs):
Median 12 n 1 <0001
QR TI-168 pISH Ti-102
Mo, hiogpitalization (61
rgent 1 (87 { LRR 0.t
Dielayed 13 (1861 L4 1187 0.0
Totals U313 LA i <[00
Total No, uneterasecpy (%) 2 (314 [ {L4) W20 <001
Analgesic use (No, vl
Median { { ! <0001
QR - (H (H
Mo, workeaye Joat:
Meian i 1 3 <001
QR 1626 -2 -
Tl of 0t e gy Phloroglucinol Flomax Nifedipine
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TapLe 3. Cox proporfional hazards model mulfivariafe analysia
for factors predictive of sfone expulsion

Yariablez p Walue HE a5% Cl
Age 0545 1.004 0.aa2-1.018
Sex 0202 0,755 0.561-1.130
Stone size 0342 0058 087 T-1.047
Stone lat location 0185 0811 aebs—-1.111
Group 2 vs 1 0oon] 2.0905 1.068-4315
Group 2 vs 3 0000 2.548 1.741-2.T28
Group 3 vs 1 0517 1.141 0.766-1.808

Only flomax + steroid group significantly better
than other groups

No control group — comparison study

EURDFEAN UROLOGY 50 (2006) 339-344

T
available at www.sciencedirect.com
journal homepage: www.europeanurology.com
-
o
3
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European Assodiation of Urelogy

Corticosteroids and Tamsulosin in the Medical Expulsive
Therapy for Symptomatic Distal Ureter Stones: Single Drug
or Association?

Francesco Porpiglia *, Davide Vaccino, Michele Billia, Julien Renard, Cecilia Cracco,
Gianpaolo Ghignone, Cesare Scoffone, Carlo Terrone, Roberto Mario Scarpa

Department of Urology, University of Turin, San Luigi Hospital, Orbassano (T0), ftaly
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Corticosteroids and Tamsulosin in the Medical Expulsive
Therapy for Symptomatic Distal Ureter Stones: Single Drug
or Association?

Farameter (oupAn=3  Coupbn=2  CropCn=3 Crop D=2 pvalue
[amstos)  (defazseor)  [amsulosin+ dolacon)  fconvol oy e

Vemggplag OB B3LBE W06 BB s

Ureteral stone side (1) 1406 104 1518 L1 I8
Ml femele 16 04 el Vit
4. notsiguificent

Corticosteroids and Tamsulosin in the Medical Expulsive
Therapy for Symptomatic Distal Ureter Stones: Single Drug
or Association?

Methods

* Distal stones >5mm
* 10 days duration
+ KUB, US +/- CT on day 11
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Table 2 - Expulsion rates, analgesic consumption, and ureteroscopy

Farameter GroupAn=3%  GoupBn=#  GroupCn=3  CroupDn=24  pvalue 7 test
(tamsulosin)  (deflazacert)  (lamsulosin  {eontrol group)
+ deflazacort)
Bxpulsion rate at 10 % (18 of 3) 3750 B of M) BASH Rof33)  BBAM[BofH) 0001
[proup Cvs A, B, ]
Analgesic consumption, 425204075 S0£03 (H50) DIL05(0-75)  R:OBPREE) <000
mg (range) [proup Cva A, B, D]
Spontanecus expulsion i 100% (5 of §) 37.5% (6 of 16) (.01 groupCus B
tate while awsiting
UrElErscopy
Ureteral stone side, R~ 810 54 15/18 n ns.
(verall expulsion B0% (18 of 3) 3755 B of M) 100% (33 af 33 5835 [14 of 4 0.01 all groups
except Ava b
Ureteroscopiss A% (12 of 30) ELSM (5of24) O 4% (10 of 24| .01 all groups
except Ava b
.5 =not significant.
Table 3- Stane size
Parameter GroupAn=30  CroupBn=24 GopCn=3  CroupDn=2

fametksi

(ielzacon)  (lamsudosin+ defazacon)  [coninl roup)

Averspestonesize mm [range)  S%:0330H]  SB04(H) S L0B (N SHLOSE) s
Mversgestonesizeciminated 8320204 S7:04 () 82108 LEL1E] L I T
#1104 mm {range

Average stone size or R0 SMiOR(AN4Y GAL0S5 46T ns
UrEletasEopy, mm

Average stone size L EIN] 3 ITHYE 5/ 1)
Walting ureleraseopy,

i fenge)

n&.= ot signjflu It
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Corticosteroids and Tamsulosin in the Medical Expulsive
Therapy for Symptomatic Distal Ureter Stones: Single Drug
or Association?

Conclusions

Evaluates the role of steroid vs control

No difference between control and steroid group for
expulsion rates

No difference between flomax alone and control for

expulsion rates
Flomax and steroid most effective

Flomax and steroid used significantly less analgesic
than other groups and control

Medicaltherapy to facltate urinary stone passage: .
ameta-analyss

John M Hollmggot, MaryA M Roges; Somuet K fman, Tinathy o Sy St JohnT ey Bt K Hollenbeck

warw thelancetcom Vol 368 Septembsr 30, 2006
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Medical therapy to facilitate urinary stone passage: i
a meta-analysis

JohnMHallingsworth MaryA M Rogers; Samuel R Kaufman, Timothy ) Bradford, Sanjay Saint, JohnT Wei, Brent K Hollenbeck

Methods

|ldentify and summarize all RCT’s using CCB
and Alpha Blockers as MET

MEDLINE, Pre-MEDLINE,CINAHL, and

EMBASE

9 trials pooled (n=693)

Primary endpoint was % expulsion

Intent to treat (ie dropouts failed to pass stones)

Study el Lcation Murmber Hurmber Miean age % farnale Mieain stone size
randomised  completed [years, S0y {mm, 0
Cooper” 2000 GrandRapick Total 76 Treatmant3% R patientswho complated the study: Forthesewho completsd — Forthosewho completad
Al LA contol 35 Treatment 454 the study: the study:
Cantral 464 Treatment 17% Treatment 386
Cantral 34% Cantrol 391
Pompiglia 2000 Turin, il Tratment 48 Treatment4d  Treatment 44 Treatment 46 Treatrment 58 (1-4)
Contrd 48 ontrl 46 Contral 49 Contral §0% cantrod 55 (14
Shrekas® 2003 Athens Greecs Treatment4f  Treatmentds  Median age: Treatment 41% Treatment 50
Controd 46 antrol 45 Treatment 43.0 Cantral 46% Cantrol 55
contral 418
Pompigla’’ 2004 Turin, ltaly Traatment 130 Treatmient120  Treatment 1456 (12) Treatment137% Treatmment 14-70{147)
Tratment 228 Treatment 237 Treatment 2505 (17) Treatment 2 36% Treatment 2 542 (154)
Contred 28 ontrol 28 Contral 427 {16) Contral 43% Cantrod 535 (149)
Wopdl® 2004 Arkar Tukey  Treatmentlh  Treatmentls  Treatment41.00 1a Treatrment 47
Contrd 15 cantral 15 Cantral 4374 Cantrol 49
Tkl 004 stacbulTurkey  Treatment3s Treatment3s  Treatment 44 1a Treatrment 7-3
Contred 39 antrol 39 Cantral 42 cantrol 64
Taghanl® 2005 Miashhad an Treatment120  Treatment1zn  overl 38 Cverall 45% Wa
Treatment 220 Treatment 2 20
Controd 24 Cantrol 24
Vilmar™ 2005 KikakeTurksy  Treatmentl2  Treatment120  Treatment 14062(1027) Treatment 1650 Treatrment 1 6-00(1-25)
Traatment 228 Treatment 228  Treatment 24167 (1141 Treatment 2 bE% Treatrment 2 506 (0-43)
Treatment 329 Treatment320  Treatment 342-13 (1046 Treatment 3 65 Treatment 35-03 (0E5)
Contred 28 ontrol 28 Contral 4160 {12.01) Contral 32% Cantrod 6407 {141)
Resim® 2005 Fahmmanmaras,  Treatment 30 Treatment 30 Treatment 353 (10-9) Treatment 7% Treatrment 74 (2.3)
Turkey Contred 30 antrol 30 Contral 335(97) Contral 23% Contrd 7 8(2:2)
Dita are number (50) unless ctherw sz indicated A1 stucies tock placz in cutpatient setings nfasdata nat available. *Valvesare for the starting population unkss indicated otherwise.
Tabled: Study and patlent summary tha mcterlstics




Study 0 Risk mtio Weight
1 [ ] ]
Controlled .
Coaper —.— 1631153230 61
Foapigha® —i— 224149336 &5
Skrekas?S —— 1467110-1.05) 84
Porpigia¥ —— 193124-360) 52
Kupei? T = 167 (DE-BI5) LD
Tekin™ —— LEG (1152 47) L&
Yilmaz#s —— 145100200 73
Resimr# - 118(0491-183) 71
Taghai 4= —_— LEO(L14-2B4) 44
Suktatal == 165 (1.45-1.E8) §OF
Mo contra group :
Barghi® —u— 142(1.04-183) FE
Staerman’® —— 143(1.04-186) &0
CerverokonS . 133(10317) 103
Dellabe 2™ —— 142({112-180) 70
Delabella™ = B 136 113163 104
Subbatal == 138123154 433
Cwvermll i 152 (130-165) 10040
l:l.li EII-E 1 1!5 EIE I5
Fisk ratio
Percentage of patlantswho Risk ratlo (S5%
passed thelrstones Clj
Treatment Controd
it bilockers
0 Hockersvs control
Fopse 1 53 () 0% (3 267 [0 47-8-15)
Tekiri 7% (28) 4% [18) 160 {1152 47)
Yimar 7E% (67) Ca% {15) 145 (1-071-2-09)
Resim® 7% (26) 73 (20 118 [091-1-53)
Taghavi® ok (18) 4% [11) 106 [124-3-11)
0 blockers+stenids v control
Pomiglia’ BS% (24 43% (12) 200 [177-315)
01 blockers+stenaids v sterokls
Dellaballa 100%{30)  70% (2 143 [113-1.81)
Dellabella™ o7 (6&) B4 (45) 151 {1:26-1-81)
0 Hockers+diszepam vediazepam
Cervenakov™t B0 {41) BiF%s (32) 133 [103-172)
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Caleurm-channel blockers

cak um-channel Hackars v

eoftrol
skrakas 3% (%) 5&% (26) 146 (110-145)
Taghavl 75% (15) 46 (1] 164 (098-271)
Staerman”t  G1%(21) B% [16) 143 [1-04-1-96)

Cak um-channel Hockers+steralds

s controd
Cooper 82% (31 GCFE (19 163 (1152.33)
Popiglas  70% (38 B4 il7) 124 (140334)
Pomigla” B0 (24) 43% {12) 167 (117-207)

Cak bm-channel Hockers+sterids

vs stemidk
archl 70% [ 3] 55 [24) 141 {104-1-93)
Dellaballa™ 7% (54) B4% [45) 120 [097-1-49)

it bloders w caklum-channel blockers

athkckers Cakium-channel
Hadars

Withaut stercids
Tohai® OO TSRS 130 {090 161)
With staraidhs In each group

hpigl B B 107 D413
I R AT ALY 126 (110-144)




Lancet Review Conclusions

MET with nifedipine or tamsulosin had
65% greater expulsion rate than control

ARR 31%
Small benefit with corticosteroids
Definitive high quality RCT still required

MET Summary CCB's

Most studies distal stones
Effective as MET

Reduction in analgesic usage
Decreased time to passage
Well tolerated

Effective with or without steroids
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MET Summary: Tamsulosin

All studies distal stones
Pharmacologically selective
Effective as MET

Decreases time to passage
Well tolerated

Effective with or without steroids
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