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Evidence-based care: 2. Setting guidelines:
How should we manage this problem?

Evidence-Based Care Resource Group

There are four steps in determining how to manage a clinical problem. The first is to formulate
questions that are answerable; the second is to locate and synthesize the evidence needed to
answer the questions; the third is to estimate the expected benefits, harms and costs of each
option based on the evidence; and the fourth is to judge the relative value of the expected out-
comes to conclude whether the benefits are worth the harms and costs. It is impractical to re-
peat these steps for every clinical decision. Therefore, implicitly or explicitly, physicians rely
on guidelines, "rules" that simplify decision making about complex problems. If the methods
used to develop a guideline are not explicit it is difficult or impossible to know how much
confidence to place in it. Therefore, for common and important clinical problems, physicians
should rely on guidelines that are systematically developed using explicit methods.

II y a quatre etapes 'a suivre pour decider comment traiter un probleme clinique. I1 faut
d'abord formuler des questions auxquelles il est possible de repondre, ensuite, trouver et re-
sumer les donnees necessaires a cette fin, troisiemement, evaluer les avantages, les prejudices
et les coiuts prevus de chaque solution possible en fonction des donnees et, enfin, etablir la
valeur relative des resultats attendus afin de determiner si les avantages valent les prejudices
et les cotuts en jeu. Ces etapes ne sont pas pratiques dans le cas de chaque decision clinique 'a
prendre. C'est pourquoi les medecins comptent implicitement ou explicitement sur des lignes
directrices, des <<regles>> qui simplifient la prise de decisions au sujet de problemes com-
plexes. Si les methodes d'elaboration d'une ligne directrice ne sont pas claires, il est difficile
ou impossible de savoir dans quelle mesure il faut s'y fier. C'est pourquoi, dans le cas des
problemes cliniques communs et importants, les medecins devraient compter sur des lignes
directrices elaborees de fagon systematique a I'aide de methodes explicites.

S hould you treat a 75-year-old woman with a sys- should start hormone replacement therapy? How should
tolic blood pressure of 180 mm Hg? Should you you manage a case of acute myocardial infarction in a
refer a 65-year-old man with symptomatic, benign 45-year-old man? Should you order a glucose tolerance

hypertrophy of the prostate for surgery? What should test for a 35-year-old woman who is in her 26th week of
you tell a woman of 55 who wants to know whether she pregnancy? Should you refer a 25-year-old man with
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acute low-back pain for spinal manipulation? What
should you recommend to a sexually active girl of 15?
How should you manage acute otitis media in a child
of 5?

Clinicians are confronted daily with decisions such
as these. They must decide which questions to ask pa-
tients, what to include in a physical examination, which
diagnostic tests to order, what to tell patients, which in-
terventions to recommend or use and what follow-up is
needed. To aid in making these decisions physicians, im-
plicitly or explicitly, must rely on guidelines - simple
decision rules for resolving complex problems.' 2

For example, a decision on whether to treat systolic
hypertension in elderly patients entails four key steps
(Fig. 1). First, an answerable question must be posed.
Second, the evidence needed to answer the question

Steps

1. Formulate an important question
that can be answered.

2. Critically review the best available|
evidence.

1~~~~~~~~~
4-

1~~~~~~~~~~4
3. Estimate the expected benefits,

harms and costs for each option.

must be located and critically reviewed. Third, the ex-
pected benefits (e.g., reduced risk of stroke), harms (e.g.,
side effects of drugs) and costs of treatment must be esti-
mated. Finally, a judgement about the relative value of
the expected benefits, harms and costs must be made. If
the treatment of 100 patients for 5 years prevents 3 of
them having a stroke, 1 having a heart attack and 2 or 3
suffering congestive heart failure yet will result in 3 or 4
patients having intolerable side effects,3 is systolic blood
pressure in elderly patients worth treating?

It is impractical and unreasonable to analyse clini-
cal decisions, especially common ones, repeatedly this
way. Instead, physicians rely on guidelines such as: "Hy-
pertension therapy should be prescribed for patients 60
years of age and older with isolated systolic hyperten-
sion (diastolic blood pressure less than 90 mm Hg and

Example

Should elderly patients with systolic hypertension be
treated with antihypertensive medication?

There is good evidence from a large, rigorous
randomized controlled trial that stepped-care treatment
is effective and safe.3

Treatment of 100 patients for 5 years will prevent
3 strokes, 1 heart attack and 2 or 3 cases of
congestive heart failure and result in 3 or 4 patients
having intolerable side effects.

4. Judge the relative value of theln
expected benefits, harms and costs.

... ........ .... .... ...... .... ~~~~ ~~~~~~~~~~~~~... .........

~~~~~~~~~~~. U:'1#

..............

Although the absolute risk reduction is small (3%
reduction in the number of strokes over 5 years),
treatment is well tolerated and inexpensive. Patients'
attitudes toward treatment vary and may, in some
cases, lead to a decision not to treat.

Systolic hypertension (160 mm Hg or higher) in
otherwise well patients 60 years of age or older
should be treated using a stepped-care approach.
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Fig. 1: Key steps in developing a clinical practice guideline.
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systolic blood pressure 160 mm Hg or higher)."4 With
the use of such a guideline a complex problem becomes
manageable.

Of course, the quality of the care depends on the
quality of the guidelines used. In this article we will out-
line some important considerations in each of the four
key steps in determining appropriate guidelines for clini-
cal practice.

These considerations also apply to guidelines de-
veloped with an implicit approach or nonsystematically;5
however, the considerations shown in Fig. 1 should be
addressed systematically to avoid potential mistakes that
occur in nonsystematically derived guidelines,6'7 and
methods for setting guidelines should be explicit to en-
able critical appraisal of the guidelines' validity.8

What is the problem?

After deciding that a problem is important9 phys-
icians should characterize the patients to whom the deci-
sions apply and clarify the options and outcomes of in-
terest. In the first article of this series we identified two
types of problems: how to manage a clinical condition
and how to improve the delivery of health services. In
both cases a decision must be made. There are always at
least two options (e.g., to use or not to use an interven-
tion) and often several. There is at least one outcome of
interest, and typically there are several, including poten-
tial benefits, harms and costs. Examples of the target pa-
tients, options and outcomes for various clinical prob-
lems are shown in Table l. The next three steps become

Target
patientsProblem

clearer after the problem has been specified in this way.

What is the evidence?

Occasionally the benefits of an intervention are so
clear, and the harms and costs so small, that there is little
or no need for rigorous evaluation (e.g., transfusion for
massive blood loss, injection of epinephrine for anaphy-
laxis, administration of penicillin for pneumococcal
pneumonia and reduction of a dislocated elbow in a tod-
dler). The effectiveness of most care is not so obvious,
and rigorous evaluations are needed to determine
whether the perceived benefits are real and worth while.

To ensure that good research is translated into good
clinical decisions clinicians must be informed con-
sumers.`0 A large amount of medical information is not
supported by valid research, including some articles pub-
lished in prestigious medical journals and recommenda-
tions made by leading authorities.""2 Clinicians must be
selective about what they read and heed to ensure that it
is applicable and valid. The opinion of authorities and
one's own clinical experience are not adequate to validate
the results of research.'2"-4 To make informed decisions
clinicians must be informed users of medical research
and have the ability to appraise it critically.'5

This does not mean that each clinician must review
all of the original research relevant to his or her practice.
For much, if not most, of what clinicians do they have to
rely on others to locate, critically appraise and synthe-
size the research in the form of a systematic review'6"7 or
practice guidelines.7

Option Outcomes
Patiente with
acute asthma

Patents who
have had a
myocardial
infarction

Adult patients
with sore
throat

Asymptomatic
adult patients

Patients seen
in pnrmary
care practice

Oral cortico-
steroid
therapy

ASA*
prophybaxis

of mrucous
sample for

c-uture

Screenin for
total serum
cholesterol
level

Computerized
reminders
for perodic
health
examinations

Benefit: Improved functional status
Har Side effects
Costs: Cost of drugs, savings from reduced hospital use
Benefit Rpduoed risk of cardiovascular (CV) events
Harm:.Side effects
Costs: Costs of drugs and side effects, savings from
CV-eventsprevented

Benefits: Increase in indicated treatment with penicillin,
reductioniriunnecessary treatment and side effects

Harm: Delay in starting indicated treatment and
rlieving ~symptoms

Costs; Costs of culture and treatment
Benefit: Reduced risk of CV events
Harms: Adverse consequen,ces of follow-up, labelling
Costs: Cost of.test and follow-up, savings from CV

events prevented
Benefit: .Improved-delivery of effective preventive

.services
Hann: Deterioration in delivery of services for which

reminders are not provided
Costs: Cost of computerization, time spent contacting

patients ard performing examinations
-ASA = ac .tylalicytc aci d.. -- --- -- -- -; '--: -- -'- ----------

*ASA = aceyosai"yic acid.
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Criteria for screening articles about therapy, pre-
vention, diagnostic tests and health service studies, re-
view articles and clinical practice guidelines are summa-

rized in Table 2. If an article has met these criteria it is
more likely to be valid.

In some areas, such as general internal medicine,'9
obstetrics2' and neonatology,"' there are information
sources that have already applied similar criteria. The
ACP Journal Club prepares structured summaries of ar-
ticles on general internal medicine selected from more
than 40 journals that meet validity criteria like those
in Table 2.'9 Similar efforts have been started or are
planned for other disciplines (Dr. R. Brian Haynes, edi-
tor, ACP Journal Club, and in the departments of Clini-
cal Epidemiology and Biostatistics and of Medicine,
McMaster University, Hamilton, Ont.: personal commu-

nication, 1994), including pediatrics.2 The Cochrane
Pregnancy and Childbirth Database consists of regularly
updated systematic reviews of controlled trials of obstet-
ric care.21 The Cochrane Collaboration was formed re-

cently to meet the need for systematic, up-to-date re-
views of controlled trials of all forms of health care and
to make this information readily available to clinicians
and other decision makers at all levels of health care sys-
tems.24

Although these resources make the tasks of coping
with the medical literature and practising evidence-based
medicine more manageable, they do not eliminate the
need for clinicians to be critical consumers of scientific
information. However, we have found that, with a little
experience, critical reading not only provides the basis
for improved quality of care but also is empowering and
fun."'(

Type of article

Tral of therapy
or.preventive

Trial of diagnostic
test

Trial of health
service
intervention

Review

Clinical.pra
gu i

Criteria

Random assignment of patients to
treatrnt groups; aountability

all paie at nd of tWi-
Independent, blindcom:panson

with a gold standard;
appropriate numb of patents
:cluded

Random assignmentofpatidnts to
compaus; of

clinicaGy ..fr'

a rly foe ed q4usion

inclusion
Options awed o cleary

irintify, elect ai combie

evidence

What are the expected outcomes?

After valid research is located or the quality of
the available evidence is determined the next step is to
estimate the expected consequences of the options be-
ing considered. In general there are three categories of
outcomes: expected benefits, potential harms and
costs.

For therapeutic and preventive interventions it is
useful to consider the effects of treatment in absolute
terms. For instance, the clinical importance of a reduc-
tion in relative risk depends on the baseline risk and the
severity of the consequences of lack of treatment. If the
baseline risk of a stroke in a certain population is 50%, a
20% reduction in relative risk would result in the pre-
vention of one stroke for every 10 patients treated and
would probably be considered worth while. On the other
hand, if the baseline risk is 0.1%, a 20% reduction in
risk would result in the prevention of one stroke for
every 5000 patients. Results of research are often re-

ported as relative risks or similar measures, which do not
convey clinical importance.25 However, it is possible to

translate results into more clinically relevant measures,
such as the number needed to treat, by considering the
baseline risk.26

For diagnostic tests the cardinal question is whether
the test results can affect the estimated probability that a

patient has a condition sufficiently to influence clinical
action. If this probability is very high or very low, order-
ing a test is generally less likely to add useful informa-
tion. Just as it is important to consider the baseline risk
and the severity of consequences for therapeutic and pre-
ventive interventions, it is important to consider the be-
fore-test probability, the value of subsequent clinical ac-

tions, the potential harms and benefits, and the costs for
a diagnostic intervention (Fig. 2). For example, if ad-
verse consequences are associated with false-positive re-

sults of screening tests (e.g., screening for occult blood
for early detection of colorectal cancer) the test must
have good specificity. Conversely, if only minor adverse
consequences are associated with false-positive results
of screening tests (e.g., screening for phenylketonuria)
but a missed diagnosis is associated with severe conse-
quences, the test's sensitivity is more important than its
specificity.

When considering costs, societal costs and costs
borne by the patient must be distinguished. In general,
costs borne by the patient should be considered in rela-
tion to his or her situation. However, for a clinician to
make a judgement about societal costs within the context
of a consultation is in conflict with his or her role in pro-

viding care. For example, a clinical practice guideline
may recommend against routine ultrasound screening in
pregnancy because the proven benefits are small and the
costs are substantial.27 However, such a guideline should
be determined in relation to a group or population of pa-

tients. In the absence of such guidelines, clinicians are in

1420 CAN MED ASSOC J 1994; 150 (9)
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conflictiftheytry to consider societal costs when mak-~~~~~~~~~~~~~~~~~

conflict if they try to consider societal costs when mak-
ing decisions regarding specific patients.

What are the trade-offs?

The last step is to weigh the benefits against the
harms and costs. This typically involves comparing
widely different outcomes, such as reduced risk of ill-
ness, side effects of drugs, the patient burden of taking
medication daily and the cost of drugs. Clearly, the value
attached to a major stroke is different from that assigned
to a mild side effect such as dizziness. Athough it is ob-
vious that these outcomes have different values, their
relative values are less apparent. They are also likely to
vary from one patient to another. For example, women
with breast cancer provided with the same information
about the benefits and harms of chemotherapy have dif-
ferent preferences and make different decisions about
their treatment.28 The same is true for men considering
surgical treatment of symptomatic, benign hypertrophy
of the prostate29 and women considering hormone re-
placement therapy.3?

In general, decisions that depend on the relative
value attached to the main consequences of a decision
should be left to the patient. In such situations the clini-
cian's role is to assist the patient in arriving at a deci-
sion, not to make a decision for the patient.

However, sometimes patients want physicians to
make decisions for them.3' In these and other circum-
stances societal preferences can be important guides for
clinical decisions, particularly when the benefits are
small relative to societal costs. Such preferences are also
important in clinical decisions about problems that affect
people other than the patient (e.g., some communicable
diseases and psychiatric problems) or that affect chil-
dren, about terminally ill patients and about unsolicited
preventive interventions.

For many clinical decisions it is impractical and un-

necessary to quantify the values attached to the conse-
quences. However, in the same way that it is important
for evidence and expected outcomes to be explicit,
judgements of preference in weighing benefits against
harms and costs should also be explicit.8'32

How should the problem be managed?

Although clinical decisions often seem black and
white (e.g., to prescribe a drug or not) there is usually a
range of options from always doing something to never
doing it (Fig. 3). In addition, there are almost always
caveats when implementing a guideline. For example,
contraindications of or exemptions from preventive and
therapeutic interventions are common. Sometimes a

Option

Leastag gressive

w.

Example

* Do not treat; refuse
treatment if requested.

* Recommend against treat-
ment, but treat if requested.

* Treat patients at high risk.

* Present pros and cons of
treatment to all affected pa-
tients.

* Screen patients to determine
need for treatment; treat all
affected patients.

* Screen patients and conduct
outreach; make efforts to en-
sure compliance.

Fig. 3: "Shades of grey" in treatment recommendations
contained in clinical practice guidelines.

Gold standard

True-positive results False-positive results

+ Benefits: from follow-up Benefits: none
Harms: from test and follow-up, anxiety Harms: from test and follow-up, anxiety
Costs: test and follow-up Costs: test and follow-up

Diagnostic
test False-negative results True-negative results

Benefits: none Benefits: reduced anxiety and avoidance
Harms: from test and delayed diagnosis of unnecessary treatment
Costs: test and consequences of Harms: from test

delayed diagnosis Cost: test and savings from avoiding
unnecessary treatment

Fig. 2: Benefits, harms and costs of diagnostic tests.
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guideline must be adjusted to take into account patient
characteristics (e.g., socioeconomic status) or character-
istics of the local setting (e.g., availability of resources).

If clinicians focus on common problems, as we
have suggested,9 they are likely to find more than one
guideline for interventions. Whether clinicians develop
their own guideline or determine whether a guideline is
valid and applicable in their practice, they must recog-
nize any conflicts with other guidelines for the same
clinical problem. If possible, clinicians should identify
the extent to which differences in recommendations are
due to differences in how the problem was framed, how
the evidence was assessed, how outcomes were esti-
mated or how judgements about preferences were made.

If a clinical practice guideline is not explicit about
each of these steps it is difficult, if not impossible, to de-
termine the source of conflict. Therefore, it makes sense
to search for guidelines that are explicit and to be ex-
plicit about guidelines developed in or adapted to one's
practice. Many organizations have begun to publish
structured summaries of their guidelines,) which should
help ensure that they include at least some description of
how a recommendation was derived. An outline of how

Date: .Dgt0.. of last revision
AUthors: A antauthor
Tagetdpatnts: Main.charact.eristics. of.ta

patients
Main. opins-considered: Main interventions, including
scree ts, Ratienteducation, other preventive
interventions, diagnostic tests or therapeutic

Mainbd ptet:Mi.considered: Mai'nt Ofiaterventions incui potenta be
costs.

Evidence:oplb summary of main evidence including
only key citations (bestioverviews and critical studies)
and indication of stren thof the evidence
Ront Succint statement (one to three

senete.n proposed policy
Expected be s and costs: Quanitative or
qualitatveeatimmate of main consequences that led to
recommendation

Preferendejudigements: Identification of key
considerations concering patient preferences for the
ex outcomes
Others**ne: Re ereceto other guidefinesand
co.mnsisecy, with.them.

Dissentinghropinions: Identfication of any disagreement
among professional staff and main source of
disagremment

Caveatns:Identification ofany important caveats
lmplemnefton: Specifica$on of. primary implementation
Evaluaon Statement of a.n plans for evaluatg impact

Of cini;aI policy
Information sources: Maidn strategies used to, identify
evidenceKenrfereainsuces:Apliablesrpferenesue otetf

we summarize clinical practice guidelines is shown in
Table 3.

Because medical knowledge and practice environ-
ments evolve continually, guidelines have a "shelf life"
after which they should be reassessed. More important,
the determination of interventions for a significant prob-
lem is of little benefit to our patients if guidelines just sit
on a shelf. In the next two articles in this series we will
discuss strategies for measuring what physicians are
doing and implementing guidelines to close any gaps
between what they should be doing and what they are
doing.

The next article will focus on decisions made in
measuring clinical performance: what to measure,
whether the information needed to make the measure-
ment is available, how to select an appropriate sample of
patients, how to collect the information needed and how
to interpret the information collected.
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tion. were it to occur, would be dangerous, s ould be mono f ,TTECisprescribed. ert ou
Renally Impaired: Considerations for Dosaoe Adiustm e- to a of age or those.- renally
impaired the pharmacokinetics may be afected, but by sign i (See DOSAGE Al, ISTRA-
TION). No routine dosage adjustment is reco -te nts nts with renal i Dosage
may need to be reduced if the usual dose is nor a On p With .a starting dosetue. ge (100
og OID) is recommended. Drug Interactions: erum protein b h of riasptnl acid (the:actve f e of miso-
prostol) was not aftected by: indomethacin. ire, digoxin. tazntse.wafarin, dvaZeg m epa, propra-
nolol triamterene. cimetidineg, astaminophen#.Ibpofen. chlorpr dhe.l and rchlo othia e. Saticylic acid (300
u,mL) lowered the proteain t tI 01sisoprol from 84% to 52 iSas not co clinically significant since the
binding of misoprostMtac.is not .anOItelimination half-life is hort. In laboratory studies. misoprostol has
shown no significa.i0b1 on the cyt. P40 linked hepatic mind Iction oxidase system, and therefore should
not affect the me~ n of theophylline. &,enzodiazepines or oth s normally metabolized by this system. No
drug interactioelttnibutable to fnisoprostnthavekbeen observed to dafe See CLINICAL PHARMACOLOGY.) Some
prostagtandins afddprostaglandin analogues havethoapacity to produce hypofension through peripheral vasodilation. The
results of clical tials to date indicate that CYTOTMEC-has not produced hypotension at dosages efHective in promoting the
healing of ulcee.l N'gevertheless. CYTOTEC should bee with caution in the presence of disease states where hypotension
might precipitate severe complications. e.g., cerebral`-- r disease or coronary artery disease. Epileptic seizures have
been reported withpostaglandins and prostaglandin ah"ues administered by routes other than oral. Therefore, miso-
prostol tablets s be used in known eileptics only when their epilepsy is adequately controlled and then only when
expected benefits Y- t.extial ymptomatic responses to CYTOTEC do not preclude the presence of gastric
malignancy.
ADVERSE REACTIONS Gastrntnstfnal: In subjects receiving CYTOTEC (misoprostol) 400 or 800 pg daily in clinical
trials, the most frequent gastrointestinal adverse events were diarrhea, abdominal pain and flatulence. The average inci-
dences of these events were 11.4°o. 6.8% and 2.9%, respectively. In clinical trials using a dosage regimen of 400 pg bid.
the incidence of diarrhea was 12.6%o. The events were usually transient and mild to moderate in severity. Diarrhea. when it

occurred, usually developed early in the course of therapy. was self limiting and required discontinuation of CYTOTEC in
less than 2% of the patients. The incidence of diarrhea can be minimized by adjusting the dose of CYTOTEC, by administer-
ing after food, and by avoiding co-administration of CYTOTEC with magnesium-containing antacids. Gynecological: Women
who received CYTOTEC during clinical trials reported the following gynecolo ical disorders: spotting (0.7%), cramps
(0.6%), hypermenorrhea (0.5%), menstrual disorder (0.3%) and dysmenoriheaO,1%).. Elderi: There were no significant
differences in the safety profile of CYTOTEC in approximately 500 ulcer paties who e65 years of age or older, com-
pared with younger patients. Confusion has been reported in a small number of patients infur post marketing surveillance
of CYTOTEC. Incidence greater than 1%: In clinical trials, thelollowing adverse reactions were reported by more than 10%
of the subjects receiving CYTOTEC and may be causally relatedto the drug: nausea (3.2%), headache (2.4%), dyspepsia
(2.0%), vomiting (1.3%) and constipation (1.1%). However,"hr were no cnally significa* fferences between the
incidences of these events for CYTOTEC and placeb.
DOSAGE AND ADMINISTRATION Treatm lentadam nin of NSAIOuced Gati Ulcers: The recommended adult oral
dosage of CYTOTEC (misoprostol) for tfh preention adtreatment of NOAID-induced gastric ulc is 40b 800 pug a day
in divided doses. NSAIDs shoau taken according to tie sched* prescribed bytheI physician Wihe appropriate,
CYTOTEC and NSAIDs art.tae simuftanQusly. C OTEC shoufdbeitaken afterfood. 0 Ir: The recom-
mended adult oral das f:YTOTEC (misop~stol). fort,dodenal ulcer is 800 pg per o4 weeks in two or four
equally divided doO:~8l&~~0 pg qid or 400--*-bld~.The lapt dose shuld be taken at dtime with food. Antacids
(aluminum basedL used as needed for reif of pain. T ent sh tbe connud for a total of 4 weeks unless
healing in less ti been documented by endoscpic exami n. In the sall nomfber of patients who may not have
fat ed offeraft eks, therapy with CYTOTEC maybe continedM fofa furfther 4 weeks. Use in Elderly and Renally

.hwe ,sn for Dosage Adiustment: Pharnaakinetic stdiesfin patients with varying degrees of renal impair-
uhoweda oximate doubling of T1/. Cmax adM AUG Ctoerpared to normals. There was no clear correlation

tween degree a irment and AUC. In subjects over64 yea of age the pharmacokinetics may be affected. In both
ent groups the-enpacokinetic changes are not clinicaftysignificant. No routine dosage adjustment is recommended in

Aphtiengf ts with renal went. Dosage may need to be reduced if the usual dose is not tolerated. In
ia a doael tw range (100 pg DID) is recommended.

CYTOTE W pg tablets are white to off-white, scored, hexagonal with SEARLE 1461
engloe4en one side available in5b' tfes of 120 and 500 tablets. CYTOTEC 100 pg tablets are white to off-white, round
tableliswaSEARLE enWaved on one side and CYTOTEC on the other available in bottles of 100 tablets.
Store ,et ;l -
Pharmac wh Patient Insert. 400 Iroquois Shore ReadiOakyille, Ontario
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