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Abstract The bladder is vulnerable to the adverse effects of drugs because of its compl

control and the frequent excretion of drug metabolites in the urine.
Incontinence results when bladder pressure exceeds sphincter resistan

Stress incontinence because of sphincter weakness occurs with antipsychot

anda-blockers, especially in women. Urge incontinence and irritive symptoms
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may be caused by drugs. Anticholinergics, anaesthetics and analgesics cal
urinary retention because of failure of bladder contraction. They are more likel
to cause retention in men because of prostatic enlargement.

Cyclophosphamide and tiaprofenic acid can cause chemical cystitis, an
should be withdrawn if a patient develops irritative symptoms or haematuria
Cyclophosphamide may also induce bladder tumours. Adverse effects of cycl
phosphamide can be reduced with prophylactic administration of mesna and a
equate hydration. Mitomycin, doxorubicin or bacillus Calmette-Guerin (BCG)
instilled locally to treat bladder tumours can cause cystitis, contracture and ca
cification. Their administration should be limited to 1 hour per week for a max-
imum of 8 weeks. Retroperitoneal fibrosis and urine discolouration may be cause
by drugs. Ureteric calculi may result from any drug causing nephrolithiasis.

Drugs and their metabolites are frequently ex- 1. Urinary Incontinence
creted in the urine and this makes the lower urinary .
tract vulnerable to unwanted effects. The storag(?i”iThe storage of urine depends on low presst

of urine means that carcinogens or inflammator ng with a competent sphincter mechanism, s
9 %hat pressure within the bladder is less than the

agents are in close prOX|m|ty. fo the epithelium ,Ofsistance of the sphincter and urethra. The ent
the bladder for prolonged periods. The complexity,  inary sphincter mechanism receives an importa
of control and the diversity of pharmacological re-supply from the sympathetic nervous system, m
ceptors present means that many drugs interfefgiated bya-adrenoceptors. A defect in any aspe

with the storage and expulsion functions of theof this system may result in involuntary loss c
bladder, potentially resulting in incontinence or re-urine.

tention.
Prevention of drug-induced bladder or urinary 1.1 Stress Incontinence
disorders is difficult as most cases are idiosyn- ) ] )
cratic. However, populations at risk can be identi- tSpthdcter_ Wei\akness results in grlne loss wh
fied and drugs should be used with caution in thesi@ fa-abdominal pressure IS raised, as occurs
) . ifting and coughing. It is more common in womel
people, with careful follow up and due consider-

i fth ibility of bladd bl Sh Idbecause of a lower urethral resistance, but can
ation orthe possibility of bladder problems. Shoulle,, - iy men, particularly following prostatic sur-

a problem arise, management consists of the i”Stbery. It becomes more manifest with increasing a
tution of supportive measures and withdrawal ofhecause of a general weakening of the musculatt
the drug, which usually leads to resolution of thewhich leads to increased urethral mobility and co
problem. Specific prevention and managemensequent sphincter dysfunction.

problems are discussed in the relevant sections of

this article. Incidence figures are provided where 111 Antipsychotics

. . . The major tranquillisers are dopamine antag
known, but in most instances they are either not. : . ) ;
7 nists with widespread actions. The mechanism |
known or may not reflect the true incidence.

: X i ; ; which they cause stress incontinence is uncle:
This article reviews the literature covering ad-iyhibition of a-adrenoceptors or a centrally-

verse effects of drugs on the lower urinary tractmediated effect has been suggestesitress incon-

References were located by MEDLINE search anginence in women has been reported with thiorid
were supplemented from reference lists of key urozine[? clozaping?! thiohexane, chlorpromazine
logical and pharmacological texts. and haloperidol.
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To reduce the risk of incontinence itisimportant 1.2 Urge Incontinence
to use the lowest effective dosage, select agents
with weak effect om-adrenoceptors and consider
adding antipholinergic ageni$.Care is especially incontinence. This has been described with colcl
necessary in the elderly. cind¥ and diuretics?! Similar symptoms can oc-

Symptoms usually resolve on discontinuationcyy from irritative lesions; a bladder stone contair

of the drug. Ephedrine has successfully been useg the fluoroquinolone antibacterial tosufloxacir
to treat clozapine-induced incontiner@e. causing incontinence has been describgd.

Uninhibitable bladder contractions can ovel
come sphincter resistance, leading to urgency a

1.1.2 a-Blockers 1.3 Overflow Incontinence
In one study, 20 of 49 women patients (40.8%)

taking a-blockers (prazosin, terazosin and doxa- Overdistension of the bladder resulting fron
zosin) were found to have urinary incontinence.Chronic urinary retention causgsa_rise in intravg:
Withdrawal of the drug in 17 of these patients re_caI pressure an_d a re§ultant tr|ckI.|ng loss of urin
duced the number who were incontinent to 6Any drug causing urinary retention can t.hereb
(14.0%), suggesting a causal efféttThe study cause .overflow incontinence; these are discuss
did not specify the type of incontinence or which In section 2.

agents were more responsible. In a subsequent re-
port, the same authors assessed the confounding
variables in these patients and found an association Expulsion of urine involves bladder contrac
betweena-blockers, loop diuretics and chronic tion, which requires cholinergic parasympathet
chest disease, all of which can exacerbate stredgnervation, co-ordinated with sphincter relax

incontinencd?! Allowing for these factors, the rel- gtlorl,fas octchurs on redtlrj]ct;_on of meadreno;:epto_:_k
ative risk of urinary incontinence witin-blockers input from the sympathetic nervous system.

S ) co-ordination of the 2 components is integrated
inhibitors fell to 1.96. Phentolamilfeand prazosif the CNS. When expulsion fails, urine accumulate

have been shown .to fedflce external sphincter fun%cute urinary retention is painful, often presentin
tion on urodynamic testing. as an emergency. A more insidious onset can le

to painless chronic retention which may lead 1

1'1|'_3 (k)‘her Drugs . renal failure as a result of increased upper urina
A link between diuretics and/or conditions as- 4. pressure.

sociated with their use and urinary incontinence Predisposing factors for urinary retention in
has been reportddl. Reserpiné! and misoprost®!  cjude bladder outflow obstruction, neurogeni
have been reported to cause stress incontinencgladder dysfunction, urinary tract infection, acut
Enalapril was responsible for chronic dry coughpain, an unfamiliar environment, constipation an
and stress incontinence in a woman with a cystecumbency. Several of these factors may be |
tocoele; the cough and the incontinence ceasedolved in the development of post-operative ur
within 3 weeks of stopping the drli§! Urapidil ~ nary retention.

resulted in enuresis in 2 elderly women patients,
perhaps caused hy-adrenoceptor inhibitiof!

but the affinity of urapidil for serotonin 5-HX All drugs with antimuscarinic effects can caus
receptors may also be relevéit.Previous use of or exacerbate urinary retention as a result of failu
oral contraception does not influence rates of inof bladder contraction, especially where there
continencéd!3! pre-existing bladder outflow obstruction (table I)

2. Urinary Retention

2.1 Anticholinergic Drugs

00 Adis International Limited. All rights reserved. Drug Safety 1998 Jul; 19 (1)
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Table I. Drugs with antimuscarinic effects, which may cause urinary
retention or increased post-micturition residual volume

Tricyclic antidepressants
Amitriptyline

Imipramine
Clomipramine
Nortriptyline

Antispasmodics
Dicyclomine
Propantheline
Oxybutinin
Flavoxate

Mydriatic eyedrops
Atropine
Cyclopentolate

Antiparkinsonian agents
Benzhexol

Benzatropine (benztropine)
Orphenadrine
Procyclidine

Premedication
Atropine
Hyoscine
Glycopyrronium

Phenothiazine antipsychotics
Marked effect

Thioridazine

Moderate effect
Chlorpromazine
Methotrimeprazine
Promazine

Bronchodilators
Ipratropium bromide
Oxitropium bromide

Antispasmodics and tricyclic antidepressants
may be used therapeutically for symptoms of uri-
nary urgency, but they may cause retention wher%n
used inappropriately in patients with detrusor in-

2.2 Anaesthesia and Analgesia

Post-operative retention occurs in 6 to 50% |
patients with no prior urinary symptorfig;18l al-
though the figure may be higher in patients wi
pre-existing urinary symptoms. The use of opioic
for post-operative pain relief is associated with ul
nary retention when given by intravenous inft
sion[t7] intermittent intramuscular administra:
tion,[18l patient controlled analgesia systels,
extra-durall{?®21l and intrathecall{Z% In each
study, the difficulty of controlling for confounding
variables is clear. One study assessed urodyna
factors following administration of morphine
finding detrusor relaxation and correspondir
voiding difficulties with the epidural route, but no
with intramuscular or intravenous administratiot
This effect could be prevented with a single do
of naloxond??l Pethidine (meperidine), pentazo
cine, phenazocine, fentanyl and dipipanone ha
all been reported as causing urinary retention
difficulty in micturition. The mechanism by which
opioids cause retention is unclear. Opioids have
verse effects on smooth muscle, which can be i
osyncratic. The effect may be centrally mediate
rather than local, through inhibition of the sping
micturition reflex, or it may simply be a problen
of reduced awareness of bladder sensation.

General anaesthetic of duration greater than
minutes is a risk factor for post-operative urinal
retentionl}”! For spinal anaesthetics, the long-las
ing local anaesthetic bupivacaine produced
higher incidence of urinary retention than shor
acting lidocaind??®! It was subsequently noted tha
this study failed to provide details of the baricit
(osmotic concentration) of the agents used, whi
could have been relevaat!

Post-operative retention will usually resolv
ce anaesthetic and analgesic agents are fi
cleared. It should, therefore, be possible to atten

stability secondary to bladder outflow obstruction. 5 tria to check that they can pass urine withou
Inhalation of nebulised ipratropium bromide for catheter once the patient is fully mobile and al
bronchodilation can cause retention, even thougfgonstipation or urinary tract infection is treatec
less than 1% of the drug is absorbed systemitnitial failure to void merits a longer recovery pe
cally!1l The use of atropine during anaesthesia intiod. If further trial without a catheter is unsucces
creases post-operative retention significaitly. ful at 2 weeks, urological review will be necessar
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Naloxone has been used to treat post-operative uri- 3.1 Cyclophosphamide
nary retention associated with opiolé.Urechol-
ine prophylaxis was found not to affect catheterisa- Cyclophosphamide is known to cause haemc

tion rates after anorectal surgé&f. rhagic and nonhaemorrhagic cystitis in patien
being treated for neoplastic and non-neoplastic d

35.40 . L
2.3 Other Drugs easd?>-40 The incidence of cyclophosphamide in

duced haemorrhagic cystitis has been reported
Antihistamines, especially the older agents,be 2 to 40%3°! but may be higher if cyclophosph-
may have additional antimuscarinic effects. Theiramide is given concurrently with radiation therap!
use should be avoided with other antimuscarinicThe minimum total oral dose of cyclophosphamic
drugs. Monoamine oxidase inhibitors may poten-that causes cystitis in adults is reported to be &
tiate the adverse effects of any agent with antitween 57 and 100823 However, a lower dose
muscarinic effects. Of the newer antihistaminemay cause cystitis if the drug is given intrave
agents, cetirizine, loratadine and terfenadine ard@ously or to paediatric patierit§! Acrolein, a me-
said to have a low incidence of antimuscarinic eftabolite of cyclophosphamide, is responsible fc
fects, but there have been reports of retention aghe urotoxicityt*l
sociated with astemizol&’! Prospective series,  Adequate hydration is usually sufficient to pre
employing small numbers of patients, have failedvent cystitis for patients receiving oral cyclophos
to demonstrate significant decline in urodynamicphamide. It may also be sufficient, with or withou
parameters for terfenadid® and chlorphenira- a diuretic, for patients receiving the drug intrave
mine[2°] nouslyl“2l Overhydration must be avoided as cy
a-Adrenoceptor agonists may contract the blad-clophosphamide can affect renal tubule functio
der neck, potentially resulting in increased ob-resulting in inappropriate water retentigfl.
struction sufficient to cause retention in men withMesna (sodium 2-mercaptoethane-sulphonat
prostatic hypertrophy. provides effective prophylaxis against cyclopho:
There are reports of retention or difficulty with phamide cystiti§* It acts by binding acrolein in
micturition with the following drugs; amphotericin the bladder and also reduces the release of acrol
B, chlormezanone, chlorphentermine, hydrallazinefrom its parent compound. It can be administere
leuprorelin (leuprolide}3® metoclopramidé3t!  orally or intravenously and is usually given as
nefopan32l phendimetrazine, phenelzine, pheny-percentage of the cyclophosphamide dose (12(
toin 133 vinblastine and vincristine. Urinary reten- for oral, 60% for intravenous), in divided doses
tion has been described in a patient treated witlbefore and after intravenous cyclophosphamid
clozapine and mecliziné¥ Use of large amounts Acetylcysteine binds acrolein and has been used
of intravenous fluid peri-operatively may be a risk a bladder instillation, but this route fails to protec

factor for post-operative retenti¢! the upper urinary tra¢3
Treatment of mild cyclophosphamide cystiti
3. Cystitis requires withdrawal of the drug and adequate h

dration. Alkalising agents such as potassium citre
Cystitis is a descriptive term for irritative con- mixture should not be used, as a basic environme
ditions affecting the bladder, regardless of aetiol-enhances release of acroléf.Various agents
ogy, giving rise to symptoms of frequency, urgencyhave been used to treat severe haemorrhagic cy
and dysuria, with or without haematuria tis (table Il) with varying degrees of success. The
(‘haemorrhagic’ cystitis). have been reviewed by Miller etl4]

00 Adis International Limited. All rights reserved. Drug Safety 1998 Jul; 19 (1)
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Table Il. Drugs used for treatment of severe haemorrhagic cystitis

Intravesical
Alumf36.46]
Carboprost!#6:47]
Formalin(36:4648]
Prostaglandin F24!*%!
Silver nitrate[36:46:48]

Intravenous
Conjugated estrogenl®]
Tranexamic acidl“®!

Other
Hyperbaric oxygen®!

3.2 Tiaprofenic Acid

its continued us&® However, urinary tract symp-
toms have been attributed to other drugs in tt
group, making cystitis an adverse effect applicak
to other nonsteroidal anti-inflammatory drugf3.

3.3 Other Drugs

Danazol, a semi-synthetic anabolic steroid, h
been reported to cause haemorrhagic cystitis in
tients with hereditary angioneurotic oedeffialn
a series of 69 patients, 13 developed haematt
and 10 of these subsequently developed haen
rhagic cystitis. Tranilast N-3',4'-dimethoxy-
cinnamoyl) anthranilic acid, an antiallergy prep:
ration, may cause eosinophilic cystifid. There
have been 2 reports of allopurinol causing cystit

Tiaprofenic acid is a nonsteroidal anti-inflam- but association may be coincidental as it is a re
matory drug indicated for rheumatic diseases angomplication for a widely used drif! Carbeni-
musculoskeletal disorders. It acts by inhibiting Cillin may cause haemorrhagic cystifi$.
prostaglandin synthesis. Cystitis associated with

tiaprofenic acid has been well documeiiee!

4. Induction of Bladder Cancer

but the mechanism by which this occurs is not _
known. It may be caused by a direct toxic effect, as 4-1 Cyclophosphamide

90% of the drug is excreted unchanged in the urine,
but an immunological response has been post

lated(58]

Atypical urinary cytology in patients treated fo

Yymphoma with cyclophosphamide was reported

1964651 and 2 cases of transitional cell carcinornr

Since 1984, the UK Committee on Safety of (TcC) were reported in 19748 Several further

Medicines (CSM) has received 69 reports of cysti-cgses followed?-69 The tumours tended to be o
tis associated with tiaprofenic acid and a further 331igh grade with a poor prognosis. Leiomyosa
reports of irritative urinary symptoms (frequency, comal?® fibrosarcoma, spindle cell carcinoffia
dysuria and haematuriff! A recent survey of and squamous cell carcinof? of the bladder
Br|t|sh and Irish ur0|OgiStS reported 108 cases, al‘ha\/e aISO been reported_ The risk of TCC is col
though the true figure may be greater, since onlyyaratively small, but is hard to quantify because
47% Of the ur0|0giStS respond@@]. The aSSOCia' Confounding factors (smoking and Occupation‘
tion between tiaprofenic acid and cystitis has a|5Q:arcinogens, the long latency between exposure
been highlighted in Australi&’! cyclophosphamide and development of TCC, a
Duration of treatment before the onset of symp-the increased risk of second cancers in people w
toms of cystitis varies from days to years. Symp-previous malignancy). An incidence of TCC ¢
toms usually resolve within weeks of discontinuing 1.8% has been reported for patients receiving «
the drug, although permanent changes, includinglophosphamide for nonurological tumours, con
ureteric obstructiof?! have been reported. pared with 0.12% for those not treated with cycl
Any patient developing urinary symptoms phosphamide (representing a 9-fold increased ri
whilst taking tiaprofenic acid should discontinue and 0.04% in the general populatié¥.Another
the drug. The serious adverse effects of tiaprofenistudy of patients treated for non-Hodgkin’s lymr
acid in the absence of significant benefits over rephoma found an incidence of 3.5% at 8 years, risi
lated drugs have cast doubts over the suitability ofo 10.7% at 12 yeafé! The latency between ex-

00 Adis International Limited. All rights reserved. Drug Safety 1998 Jul; 19 (1)
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posure to cyclophosphamide and development of 5.1 Antineoplastic Therapy

TCC varies between 9 months and 23 y&ars] . _— :
The risk of TCC appears to be dose-related, high- Agents are typically instilled for a 1 hour perioc
dose or protracted therapy carrying greater risk. N(yveekly for 6 to 8 weeks. Some manufacturers wa

maximum ‘safe’ dose has been suggested. Pre-exhat risk of adverse effects may be increased if i

isting haemorrhagic cystitis may be a risk factorStllled for excessive periods.
for bladder tumour8870 but one large study 5.1.1 Mitomycin
showed no increased riK! and the absence of Mitomycin is a cytotoxic antibiotic. Local ad-
haemorrhagic cystitis does not preclude the possiverse effects usually consist of frequency and dy
bility of subsequent TCC. The risk of TCC meansurial8l] Reduced bladder capacity has been r
that careful consideration is necessary before usingorted in 22% of patients, which fails to reverse i
cyclophosphamide for treatment of benign condi-one-third of patients and can be sufficiently seve
tions[76l to require cystectomi§j?l Dystrophic calcification

Minimising the exposure of the urothelium to of the bladder wall has been descrilf8thut it has
toxic metabolites of cyclophosphamide should de-been disputed as to whether mitomycin is the cat
crease not only the incidence of haemorrhagic cysef this[84]
titis, but also TC@73! Methods of achieving this .
are discussed in section 3.1. Regardless of these 5.1.2 Doxorubicin

. ; . Chemical cystitis is frequent and may be seve

measures, any patient previously treated with cy-

. > enough to cause discontinuation of treatment
clophosphamide should undergo regular screening g, is5) especially in patients who have previousi
for TCCI38l ’ |

had radiotherapy. Macroscopic haematuria is se
in 20% of patients when doxorubicin is given it
4.2 Other Drugs combination with mitomycif8! Macroscopic

L . haematuria is rare when mitomycin is given alon
The combination of methotrexate and cortico- Y 9

steroids has been associated with TCC of the bIadE-SIaOIder contracture has_been de_scr_lbed, with a r
. 7l . : .~ ommendation for objective monitoring of bladde
der in 2 case¥’] Analgesic abuse is a recognised

risk factor for TCC of the renal peVi€] but no capagity during freatmef]
association is yet established with TCC of the blad-
der. Chlornaphazine for treatment of Hodgkin’s
disease has been associated with TCC in 2 Bacillus Calmette-Guerin (BCG) is effective ir
cases’% Chlornaphazine is a derivative of 2-naph-the treatment of superficial bladder cancer. Tt
thylamine, a substance associated with occupatiorprecise mechanism of activity is not known bt
ally-acquired TCC in the rubber and chemical in-suggestions include immune stimulation by loc:

5.2 Immunotherapy

dustries. The drug has now been withdrawn. inflammation or specific and nonspecific antitum

our activity. Adverse effects are common durin

5. Local Complications of Intravesical the weekly instillation period, but the majority are
Treatment for Bladder Tumour not serious and resolve shortly after the end

treatment88 About 5% of patients experience
Intravesical agents are indicated for the treatmore serious adverse effet. Local problems
ment of carcinoma of the bladder where there isnclude frequency and dysuria in 59.5 to 88Y%
frequent recurrence, carcinormasitu or residual  haematuria in 26 to 5891 orchitis[®2! bladder
disease. They are effective in reducing risk of tu-contracturd?3! dystrophic calcificatio® and
mour recurrence and have lower rates of systemigranulomatous prostatiti¢’ Problems are more
adverse effects than systemically administereccommon where there is bleeding, so instillatio
drugslé although systemic absorption can occur.should be delayed after traumatic catheterisati
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Table Ill. Drugs with suggested association with retroperitoneal 6.2 B-Blockers
fibrosis
Analgesics Antihypertensives  Miscellaneous Case reports have been published of RPF occ
Aspirin (acetylsalicyclic Hydralazine Amphetamines ring in association with the fOIIOWing agents: ater
acid) Methyldopa Haloperidol olol,[*7:98] metoprololl®®! oxprenololi1°% propran-
Phenacetine Reserpine Anticonvulsants olol,201] sotalolt®2l and timololll93 However,
Paracetamol Hydrochlorothiazide Antihistamines there is no definite proof of an association.
(acetaminophen) Ampicillin
Codeine Glibenclamide 6.3 Other Drugs

(glyburide)

Other drugs that have been associated with R
are listed in table Il

or trans-urethral resection of bladder tumour. The 7. Ureteric Calculi
incidence of complications depends on the BCG ) o

. . . C
strain employed, with the Connaught strain lead- ANy drug causing nephrolithiasis may caus

ing to the lowest percentage of patients requiring“remroIC calculiand _drugs a[lr]r%4elsét5|]mateq to cause
hospitalisatiori¥l The use of isoniazid, aspirin '© 2-5% of allureteric calcult™">>'Possible caus-

(acetylsalicylic acid), antihistamines and antispas-21lV€ agents are listed in table IV. Agents whic
modics for 1 day prior and 2 days post administra£/€vaté urinary calcium or uric acid may cau:
tion has been advocated to reduce incidence of ad¢iones- Antineoplastic agents may cause ur,
verse effect8? but, potentially, this could reduce stones through lysis of tumour cells. Allopurinol i

effectiveness of therapy. Occasionally it is neces{S€d 10 treat urate stones but may itself cause x
thine stoneg!1% Triamterene and indinal##!! can

sary to give antituberculous agents for BCG cysti- ; ) )
tis. form stones of which the drug is the prime const

uentl1%8] Analgesics may cause stones throu

papillary necrosis.

6. Retroperitoneal Fibrosis
8. Discolouration of Urine
Retroperitoneal fibrosis (RPF) results in a mid- )
line plague, typically at the aortic bifurcation. The ~Many foods and drugs can colour the urine (s
fibrotic process often affects the ureters, but anyfable V). Discolouration may lead to misdiagnos
nearby structure is at risk. The aetiology of the con-
dition is unclear. 70% of cases are idiopathic, butTable 1v. Drugs potentially causing nephrolithiasis and ureteric
suggested risk factors include peritonitis, malig- calcul
nancy, previous radiation therapy, auto-immune Acetazolamide!
disease and drud®! It is important to exclude Allopurinol
these associations when the diagnosis is made"9sics
Treatment involves the use of corticosteroids émmeor’.'asuc therapy ol
olecalciferol (vitamin D)

and/or open surgery. Corticosteriods!0l
Indinavirl114]
Nitrofurantoinft'2
Piridoxilatel109]

o ) Probenecid!*%
An association between methysergide and RPFsyjicyiates

was first reported in 196%! and the link is NOW  siicate antacids!
well established. High doses of bromocriptine and sulfonamides!**l
ergotamine may also cause RPF. Triamterenet%+1%%)

110]

6.1 Ergot Alkaloids
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Table V. Drugs known to cause discolouration of the urine 6.
Yellow-brown
Nitrofurantoin 7.

Reddish 8
Benserazide-levodopa (co-beneldopa)
Carbidopa-levodopa (co-careldopa)

Levodopa 9.

Danthron-docusate sodium (co-danthrusate)
Danthron-poloxamer 188 (co-danthramer)

Clofazimine 11.
Orange-yellow 12
Sulfasalazine ’
Pink 13.
Nefopam

Phenindione

Orange-red 14.
Rifampicin (rifampin) 15
Rifabutin '
Blue 16.
Triamterene

17.

of haematuria, resulting in unnecessary invasive,
investigation.

19.

9. Conclusions

Many urological symptoms and conditions can ?
be caused by drug treatment. Since many patients
with urological conditions are elderly and may be ,;
taking several drugs, a pharmacological cause for
their urinary symptoms should be considered.
Where appropriate, a drug or its dose should be
adjusted to see if symptoms resolve. Such an ap-

proach will avoid unnecessary and potentially 2.

morbid investigation in patients who may tolerate
the procedure poorly.
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