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ABSTRACT

OBJECTIVE To simplify risk assessment, we have developed a way to present critically appraised drug
interaction information through a chart.

DATA SOURCES Fifty drugs most frequently prescribed by Canadian family physicians and 16 drugs and
substances that frequently interact with these drugs were the basis for a literature review. Drug interaction
textbooks and MEDLINE (from 1966 to 1994) were searched for documented interactions. Reports of
additive effects and animal or in vitro studies were excluded.

STUDY SELECTION All reports of interactions were evaluated for clinical effect, clinical significance, and
quality of evidence.

SYNTHESIS Of the 464 drug-drug or drug-substance pairs evaluated, 387 (83.4%) demonstrated an
interaction, 59 (12.7%) documented no effect, and 18 (3.9%) pairs had conflicting evidence. Five percent of
interactions were of major clinical significance; only 1.3% were of major clinical significance and supported by
good-quality evidence. By using symbols, colours, and legends in a “grid-map” format, a large amount of drug
interaction information was reduced to a single-page chart suitable for a desk reference or wall mounting.
CONCLUSIONS Our chart organizes a large amount of drug interaction information in a format that allows
for rapid appreciation of outcome, clinical significance, and quality of evidence.

RESUME

OBJECTIF Simplifier I’évaluation des risques d’interactions médicamenteuses par 1'élaboration d’une fiche
qui présente I'information soumise & 'évaluation critique.

SOURCE DES DONNEES Les 50 médicaments les plus fréquemment prescrits par les médecins de famille
canadiens et les16 médicaments et substances qui interagissent fréquemment avec ces médicaments ont
servi de base pour une recension de la littérature. Notre recherche des interactions documentées s’est
effectuée dans les volumes de référence traitant des interactions médicamenteuses et dans MEDLINE
(de 1966 a 1994). Nous avons exclu les rapports traitant des effets synergiques, les études in vitro et celles
faites chez les animaux.

SELECTION DES ETUDES Tous les rapports d’interactions ont été évalués en fonction de trois critéres : effet
clinique, signification clinique et qualité des preuves.

SYNTHESE Parmi les 464 combinaisons médicamenteuses évaluées en paires, soit médicament-médicament,
ou médicament-substance, 387 (83,4 %) ont interagi, 59 (12,7 %) n’ont manifesté aucun effet et 18 (3,9 %) ont
donné des résultats contradictoires. Cinq pour cent des interactions avaient une signification clinique
majeure ; seulement 1,3 % étaient 4 la fois trés significatives cliniquement et démontrées par des preuves de
bonne qualité. Lutilisation des symboles, des couleurs et des légendes a permis de réduire sur une fiche
quadrillée de format page une grande quantité de renseignements sur les interactions médicamenteuses.
Cette fiche peut étre laissée sur le bureau ou affichée au mur.

CONCLUSIONS Notre fiche présente une grande quantité d’information concernant les interactions
médicamenteuses dans un format qui permet de voir rapidement I'évaluation des résultats, la signification
clinique et la qualité des preuves.

This article has been peer reviewed.
Cet article a fait l'objet d’une évaluation externe.
Can Fam Physician 1997;43:1972-1981.
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rug interactions can be defined as the

pharmacologic or clinical response to the

coadministration of two or more drugs or

substances beyond that expected from the
known effects of the drugs given individually. The
outcome of a drug interaction can be synergistic,
antagonistic, or idiosyncratic.

A drug or substance that interferes with or accen-
tuates the absorption, distribution, or elimination of a
second drug produces a pharmacokinetic interaction.
A pharmacodynamic interaction occurs when drugs
act on the same receptor, site of action, or physiologic
system. While some drug interactions are beneficial
(for example, the combination of amoxicillin and
clavulanic acid), others are clinically harmful.

The search for and appraisal of drug interaction
information at the time it is needed is a great problem
for busy health professionals!® and is a challenge for
health service researchers and educators to resolve.
The chances that patients will have a clinically signifi-
cant drug interaction increase with the number of med-
ications*®; in some cases interactions are unavoidable.
Thus groups already at risk of symptomatic morbidity
because of age, multiple disease states, or serious
organ dysfunction are also at risk for adverse effects
from the drugs prescribed to treat these conditions.

Ideally, health professionals should have resources
readily available to identify potential interactions.!?
Identification would then allow for dose modifications,
extra surveillance, or selection of appropriate thera-
peutic alternatives to prevent or ameliorate the effect
of an interaction. Many resources are available rang-
ing from frequently updated reference books to drug
interaction modules in computerized patient record
systems. However, several drawbacks of these
resources could account for their underuse.

First, the time required to locate and interpret
potential drug interaction information is a great dis-
advantage and could contribute to the infrequent use
of drug interaction textbooks in general practice.
Computerized drug interaction software programs
might reduce the time required to locate pertinent
information.! Physicians’ offices must be computer-
ized, however, and the software must be accessible to
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physicians during patient visits. Unfortunately, few
physician offices are computerized beyond billing
purposes and even fewer have computers in patient
examining rooms.!!

Second, most resources lack information regard-
ing the quality of the evidence supporting the drug
interaction. Thousands of drug interactions have
been reported in the literature, but only a few are cer-
tain to occur or have potential for great clinical harm.
Reports on drug interactions are replete with small
case series, single case reports, and extrapolations
from animal and in vitro data. This evidence, when
judged by standard criteria for rating quality of evi-
dence for therapy or harm, is of low quality.'>*®

Third, most resources do not distinguish between
clinical and non-clinical outcomes, where a non-clinical
outcome is defined as a modification in blood concen-
tration or clearance of a substance in the absence of
any clinically evident effect. This differentiation of non-
clinical from clinical effects is important in determining
an interaction’s clinical relevance. Drug interactions
should be evaluated using a hierarchical system that
stratifies interactions based on their outcome, clinical
significance, and quality of supporting evidence. To
address the shortfalls of existing resources, we have
developed an innovative means of presenting drug
interaction information stratified on the basis of clinical
effect, clinical significance, and quality of evidence.

METHODS

The 50 drugs most frequently dispensed from pre-
scriptions written by Canadian family physicians in
1992 and 1993 (IMS Canada, Compuscript) provided
the basis for a literature review on drug interactions.
Individual drugs were organized into pharmacologic
class, such as B-blockers and nonsteroidal anti-inflam-
matory drugs, when drug interaction profiles were
similar. The original drug list was expanded to
include other medications and substances that fre-
quently interact with the selected drugs, including
alcohol, food, and tobacco.

Data sources

Two reference books, Ewvaluation of Drug
Interactions' and Drug Interactions and Updates,'
were used. These references were selected because
they are updated regularly and give detailed sum-
maries of clinical outcome, mechanism of action, and
supporting references. When more information or
clarification was required to evaluate the interaction,
the original papers were consulted. MEDLINE was
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searched from 1966 to 1994 to identify other studies
or interactions not reported in the textbooks, using
MeSH headings “drug interactions,” “English,”
“human,” and the applicable MeSH heading or text
word for the specific drug. Only interactions between
the selected drugs were included. Interactions based
on animal or in vitro studies were excluded.

Evaluation of interactions

Interactions were evaluated in three domains:

¢ clinical effect (includes outcome of interaction and
clinical versus non-clinical effect),

e clinical significance, and

¢ quality of evidence.

Each interaction was evaluated independently by two
reviewers (R.C. and A.H.) with disagreements
resolved by review and consensus.

Clinical effect

Outcome of interaction: The outcome of an interaction
was classified as augmentation, inhibition, no effect,
or conflicting evidence. Any drug effect greater than
expected in the presence of another drug or sub-
stance, or greater than the sum of the individual
drugs’ effect was classed as augmented. Any effect of
a drug that was less than expected in the presence of
another drug or substance was classed as inhibited.
Additive or simple antagonist effects that were pre-
dictable based on pharmacology were not classed as
an interaction and therefore not included, for exam-
ple, the additive blood pressure-lowering effects of
combining two antihypertensive agents or the obvi-
ous antagonistic effects of combining a B-blocker
with a B-agonist. If two substances neither inhibited
nor potentiated each other’s clinical effect, this was
classed as no effect.

If several reports of varying quality came to differ-
ent conclusions regarding the possibility of interac-
tion, the interaction supported by the highest quality
of evidence was reported. For several drug pairs,
reports of similar quality came to different conclu-
sions regarding the possibility of interaction. These
were classified as conflicting evidence. If a healthy
volunteer study demonstrated a different type of
interaction than did a patient-based study with the
same quality of evidence, the latter study was given
priority, as patient samples were considered to be
more generalizable than volunteer samples.

Clinical versus non-clinical effect: For a drug inter-
action to rate as clinical, it had to produce some clini-
cally evident effect like a symptom, sign, or

laboratory evidence of clinical effect (eg, increased
INR or decreased serum potassium). Drug interac-
tions that caused only a change in the blood concen-
tration or clearance of a drug, in the absence of a
clinically evident effect, were rated non-clinical.

Clinical significance. An interaction’s clinical sig-
nificance was classified as major, moderate, or minor,
depending on severity of outcome. If the clinical out-
come required urgent medical attention or hospital-
ization, caused permanent damage, or was life
threatening, it was considered major. If the interac-
tion was likely only to interrupt usual activities or to
require medical attention, it was classified as moder-
ate. If the patient was unlikely to note any effect on
usual activities or require medical attention, the inter-
action was considered minor.

Quality of evidence. The quality of evidence was
judged as good, fair, or poor, depending on the
methodologic quality of individual reports and the
quantity of evidence supporting an interaction. The
standard criteria for rating the quality of evidence'?
could not be used because most evidence for drug
interactions is derived from low-quality studies, such
as case series and case reports. Thus, criteria amalga-
mating standard levels of evidence rating with quantity
of evidence and causation assessment were applied.!®
In general, a randomized, controlled trial or several
studies demonstrating a clinical effect related to an
interaction supported by documented pharmacokinet-
ic or pharmacodynamic effects was considered high-
quality evidence. An interaction supported by a small
study or numerous case reports was considered fair,
while a single case report was rated as poor.

Graphic presentation
After building a computerized database of the interac-
tions, we wished to develop a comprehensive, user-
friendly graphic presentation of the data. The choice of
graphic format was based on clarity, accessibility during
patient encounters, and brevity. After testing the usual
text and tabular presentations, which failed on all three
criteria, we developed a grid-map format (Figure 1).
The outcome of an interaction was characterized
as A for augmentation, I for inhibition, ® for no
effect, or O for conflicting evidence. Where no evi-
dence existed for an interaction, the appropriate cell
was left blank. Arrows pointing to the affected drug
represented the direction of outcome. The number of
arrows symbolized the degree of significance,
with one (A), two (AA), and three (AAA) arrows

1974 Canadian Family Physician « Le Médecin de famill di

¢ VOL 43: NOVEMBER * NOVEMBRE 1997




Figure 1. Grid-map chart listing potential interactions and their severity
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Table 1. Stratification of drug-drug and drug-substance interactions by clinical significance

and quality of evidence

CLINICAL SIGNIFICANCE
SUALTY OF EVIDERCE m " . (% ) ,,,,,,,,,,,,,,,,,,,,,,,,, mom‘“ N(%) ......................... mN on "(%) OTAL INTERACTONS N %)
Good 5@1.3) 28(7.2) 12 3.1 45 (11.6)
Fmr ....................................................... 3 (0 8) ................................. 26 (67) AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 2 3 (5 9) ................................. 52 (134) .............
Poor ..................................................... 1 2 . (3 1) ................................. 64 (165) AAAAAAAAAAAAAAAAAAAAAAAAAAAAA 2 14 (55 3) ............................. 290 (749) AAAAAAAAAAAAAAA
Tomlmteractlonszo(sz) ............................. 118(305) ............................. 2 49(643) AAAAAAAAAAAAAAAAAAAAAAAAAAAAA 387 ..........................

representing minor, moderate, and major clinical sig-
nificance, respectively.

Colours depicted the quality of evidence. The
interaction was coloured red if it was supported by
high-quality evidence, blue by fair evidence, and
black by low-quality evidence.

Additional information explaining interactions was
provided in an attached footnote when necessary. A
cross-index table was provided to help locate medica-
tions grouped under their drug family name.

Through the use of colours, symbols, lines, and
strategically placed legends, we condensed a large
amount of information into a single-page chart (50cm
x 39cm) suitable for a desk reference or wall mount-
ing in medical offices, clinics, and pharmacies.

RESULTS

Sixty-six drugs, pharmacologic classes, and other
potentially interacting substances, including alcohol,
tobacco, and food, were evaluated. Of the 464 drug-
drug or drug-substance pairs evaluated, 387 (83.4%)
demonstrated some type of interaction, 59 (12.7%)
documented no interaction, and 18 (3.9%) had con-
flicting evidence. The evidence supporting most
interactions was poor. Only 10% of the 464 critically
appraised drug-drug and drug-substance pairs were
supported by high-quality evidence; fair-quality evi-
dence was available for 13% (Table 1).

Of the 387 interactions, 229 (59.2%) augmented a
drug’s or substance’s clinical effect. One hundred
forty-eight (38.2%) interactions inhibited the effect of
a drug or substance. Ten (2.6%) interactions had a
combination of augmentation and inhibition (eg, ery-
thromycin and theophylline, where theophylline
inhibits the effect of erythromycin and erythromycin
augments the effect of theophylline). Thirty percent
of the 387 interactions were classified non-clinical.

Few interactions (5.2%) have the potential to cause
great clinical harm, and even fewer are both major
and supported by high-quality evidence (1.3%)
(Table 1). The 20 interactions of major clinical signif-
icance are described in Table 2. More than half the
interactions (55.3%) were classified as having minor
clinical significance and as supported by low-quality
evidence.

DISCUSSION

The clinical effects of any interaction, no matter how
well documented in the literature, do not occur in
every patient or occur with the same intensity in each
patient. The severity of an effect depends on such
patient-related factors as genetics, disease states, and
organ dysfunction. Physicians must factor in clinical
significance, quality of the evidence, and the probabil-
ity of the interaction’s occurring in their patient when
weighing the risks and benefits of treatment.

For many conditions requiring combination thera-
py, drug interactions are unavoidable because the
benefit of combined treatments is judged to outweigh
the risk of a serious interaction. Unexpected adverse
clinical events or lack of expected clinical response
should always prompt a search for a drug interaction.

The goal of our chart of drug interaction informa-
tion was to promote the efficient transfer of impor-
tant, critically appraised information on drug
interactions. By stratifying each interaction by its clini-
cal effect, clinical significance, and quality of evidence
in one cell, clinicians have an immediate synopsis of
that interaction. Using rows and columns, a particular
drug can be quickly reviewed for all its potential inter-
actions. Finally, use of standard colours and symbols
allows for a general scan of quality and clinical severi-
ty of drug interaction reports. Clinicians are free to
set their own thresholds for acceptable interactions.
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Table 2. Drug-drug and drug-substance interactions of major clinical significance

INTERACTION CLINICAL EFFECT QUALITY OF EVIDENCE
Theophylline and cimetidine Augments theophylline effect Good
Tobacco and oral contraceptives* Augments tobacco effect Good
Tyramine-containing foods Augments tyramine effect Good

and monoamine oxidase inhibitors’

Warfarin and cimetidine Augments warfarin effect Good

warfarm and eryﬂlmmycm AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A ugments wmn eﬁect ........................................................... GOOd AAAAAAAAAAAAAAAAAAAAAAAAAA
Acetammophen and ethaml o A ugments acetammophen eﬁect ............................................... Fau- ............................
Monoa_rnmeo)udasemhlbltorsAugmentsMAO[ ......................................................................... Fan- ............................
and narcotic analgesics® and narcotic analgesic effects

Theophymneand cmmﬂoxaa n" ST A ugments theophy“me eﬁect ................................................... Fmr AAAAAAAAAAAAAAAAAAAAAAAAAAAA
Acemlnophenandphenytmn‘llAugmentsacetammopheneﬁect ............................................... poor AAAAAAAAAAAAAAAAAAAAAAAAAAA
AuopumOlandcaptonl”Augmentsauopum()leﬁect AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Poor ...........................
o ra] contracept]ves andpema ums ............................... Inhlbltsoral Contrace puves' eﬁect ............................................ Poor ...........................
o.—al conu-acepuves andphenobarblta] ......................... Inhlbltsoral com]-ace ptlves, effect AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Poor ...........................
o,-al contraceptlves andphenymm ................................ Inhlbltsoral Conmce puves, eﬁect ............................................ Poor ...........................
Ora]contraceptlves andte‘mcyc]me ............................. Inhlbltsoral comyace puves, eﬁect ............................................ Poor ...........................
ErYthmmycm and terfenadme** e Augments terfenadmeeﬁect AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Poor AAAAAAAAAAAAAAAAAAAAAAAAAAA
Ethaml andmonoamme . ;.) xjdase mhlbl tors R Augments tyramme eﬁect .......................................................... Poor ...........................
LeVOdopaand memdopram[deﬁ ST Augments 1ev0dopa eﬁect .......................................................... Poor ...........................
Mono am1neox1dase mhlbltors AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A ugments . MAOIs‘ eﬁect ........................................................... poor ...........................
and levodopa't

Mom ammeox!dase mhlbltors ...................................... A ugments MAOIs’ eﬁect ........................................................... poor AAAAAAAAAAAAAAAAAAAAAAAAAAA
and pseudoephridine’

Mono ammeox.dase mhlbltors ...................................... A ugments MAOI and m c ychc ................................................... Poor ...........................
and tricyclic antidepressants antidepressant effects

* Potentiates tobacco-induced adverse cardiovascular effect.

tPotential for serious hypertensive reaction with tyramine-containing food or beverages.
YWith high doses of ethanol, acetaminophen-induced hepatotoxicity can occur.

SSerious problem with meperidine; morphine appears safer.

"Elderly Datients are more likely to experience this interaction.

UPotentiates acetaminophen-induced hepatotoxicity.

*Rare reports of Stevens-Johnson syndrome.

**Can cause cardiac toxicity.

Y Potential hypertensive crisis.
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Some cautions are appropriate when using this
drug interaction chart.

¢ Absence of a reported interaction does not mean
proof of no interaction. Many drugs have not been
evaluated for their potential to interact with each
other and should, therefore, not be presumed to
have no clinical effect on each other.

¢ Interactions based on low-quality evidence or clas-

sified as conflicting evidence should not be com-
pletely discounted. Given the variability in patients,
comorbidity, concomitant medication, and diet,
some type of drug interaction could occur for any
given drug pair.

Users should be aware that interactions presented
in the chart are not exhaustive and that other
appropriate sources of information should be con-
sulted. These interactions are based on information
available at the end of 1994. We suspect that index-
ing within MEDLINE for reports of drug interac-
tions is less than optimal.!81°

e It is difficult to incorporate new drugs or interac-
tions into this format, and therefore the chart could
become outdated. When new important informa-
tion or new frequently prescribed medications
need to be added to the chart, the entire chart
must be reissued. However, an update of the litera-
ture review to 1997 did not uncover any new inter-
actions of major clinical significance.

Many other drugs, used less frequently, could
interact with the listed drugs. Although requiring
considerably more effort, it is important to docu-
ment the interactions of these drugs as well,
because their relatively uncommon use would ren-
der their interactions less familiar.

Conclusion

Despite a plethora of reports of drug interactions,
very few are based on high-quality evidence, and
even fewer are considered to be of major clinical
significance. The Drug Interactions Among
Commonly Used Medications chart has been
designed as an informative drug interaction aid for
physicians and other health professionals to consult
at the time that it is needed most, during the physi-
cian-patient encounter. *

To obtain a copy of the Drug Interactions among Commonly
Used Medications chart, please contact Renée Crowther,
Centre for Evaluation of Medicines, St Joseph’s Hospital,
50 Charlton Ave E, Martha Wing H312, Hamilton, ON
L8N 4A6; telephone (905) 522-1155, extension 5217.
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“MONOPRIL*

(fosinopril sodium)
TABLETS 10 and 20 mg

THERAPEUTIC CLASSIFICATION:
Angiotensin Converting Enzyme Inhibitor

INDICATIONS AND CLINICAL USE:

Mild to moderate essential hypertension. May be
used alone or in association with thiazide
diuretics. Use in renovascular hypertension not
established. Use of antihypertensive agents other
than thiazide diuretics has not been established.
Adjunctive treatment in the management of
symptomatic congestive heart failure. Initiate
treatment under medical supervision. When used
in pregnanc ]
trimesters, ACE i
even death of the ¢
pregnancy is d
discontinued a

CONTRAINDIC,
Hypersensitivity

WARNINGS:
Angioedema: Discontinue. Observe until the
swelling disappears. Where tongue, glottis or larynx
?r?(i)%:lved administer 0.3 to 0.5 mL epinephrine

Hypotension: Patients with severe congestive
heart failure, ischemic heart or cerebrovascular
disease, should start therapy under close medical
supervision and be followed closely for the first
weeks of treatment and whenever dose of
MONOPRIL or diuretic is increased.

Neutropenia/Agranulocytosis: Monitor white
blood cell counts.

Use in Pregnancy: ACE inhibitors can cause fetal
and neonatal morbidity and mortality when
administered to pregnant women. Discontinue
as soon as possible.

PRECAUTIONS:
Renal Impairment: Use with caution.

Surgery/Anesthesia: May augment the hypoten-
sive effects of anesthetics and analgesics.

Hyperkalemia and Potassium-Sparing Diuretics:
In clinical trials, elevated serum potassium
(greater than 5.5 mEqg/L) was observed in
approximately 2.6% of hypertensive patients and
were mostly self-resolving.

third - gﬂerloadmductiom

Anaphylactoid reactions during membrane
exposure: Anaphylactoid reactions have been
reported in patients dialysed with high-flux
membranes (e.g., polyacrylonitrile (PAN)) and
treated concomitantly with an ACE inhibitor.
Dialysis should be stopped immediately.

Anaphylactoid reactions during desensitization:
There have been isolated reports of patients
experiencing sustained life-threatening
anaphylactoid reactions while receiving ACE
inhibitors during desensitizing treatment with
hymenoptera (bees, wasps) venom.

Valvular Stenosis: Theoretically patients with
aortic stenosis might be at risk of decreased
coronary perfusion when treated with
vasodilators as they do not develop much

Cough: Consider as part of the differential
diagnosis.

Nursing Mothers: Should not be administered.
Pediatric Use: Not recommended.

Use in Elderly: No identified differences in
response. Greater sensitivity is possible.

DRUG INTERACTIONS

Agents Increasing Serum Potassium: Administer
cautiously and monitor frequently.

Agents Causing Renin Release: Antihyper-
tensive effect is augmented.

Lithium: May result in increased serum lithium
levels. Coadminister cautiously and monitor
frequently.

Antacids: May impair absorption of fosinopril.
If coadministration is indicated, separate
dosing by two hours.

Digoxin: Bioavailability of fosinoprilat not altered.

Furosemide: Coadministration increased AUC of
fosinoprilat by 26% and Cmax by 25%. Furosemide
levels were decreased.

Warfarin: Bioavailability of fosinoprilat or warfarin
not altered.

Other: Bioavailability of fosinoprilat not altered
with chlorthalidone, nifedipine, propranolol,
hydrochlorothiazide, cimetidine, metoclopramide
and propantheline.

ADVERSE REACTIONS:

Severe adverse reactions occurring in 1548
hypertensive patients treated with MONOPRIL
were: angioedema (1 case) and orthostatic
hypotension (2.7%). Myocardial infarction
(2 cases) and cerebrovascular accident (4 cases)
occurred, possibly secondary to excessive
hypotension in high risk patients. In 516 heart
failure patients, the severe adverse reaction
occurring with the highest frequency was angina
pectoris (1.6%). In placebo-controlled hyper-
tension trials (688 patients), the most frequent
ini ¢ reactions were nausea/vomiting,
e,

, cougl
fatigue. Significant hypotensi
dose of MONOPRIL occurred in 2.4% of patients,
while 0.8% discontinued due to first dose
hypotension. Discontinuation of therapy due to
adverse events was 7.8% of 361 patients. Cough
was the cause for discontinuation of therapy in
0.8% of these patients.

DOSAGE AND ADMINISTRATION:

Individualize dosage. Hypertension: Monotherapy
10mg OD. Range: 10-40 mg OD (maximum
40mg 0D).

Concomitant Diuretic Therapy: Discontinue
diuretic for two to three days before MONOPRIL.

Heart Failure: MONOPRIL is generally used in
conjunction with a diuretic, with or without
digoxin. Blood pressure and renal function
should be monitored, both before and during
treatment with MONOPRIL, because severe
hypotension, and more rarely renal failure, have
been reported (see WARNINGS - Hypotension,
PRECAUTIONS ~ Renal Impairment). Initiation
of therapy requires consideration of recent
diuretic therapy, and the possibility of severe
salt/volume depletion. If possible, the dose of
diuretic should be reduced before beginning
treatment to reduce the likelihood of hypotension
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#see PRECAUTIONS - Drug Interactions). In heart
ailure, the recommended initial dose of
MONOPRIL is 10 mg 0D, initiated under close
medical supervision. If initial dose is well toler-
ated, it should be titrated over 1 to 3 weeks to
20-40 mg OD. The occurrence of hypotension
after the initial dose may not preclude careful
dose titration with MONOPRIL following effective
management of hypotension. In severe
congestive heart failure with or without renal
insufficiency, therapy with MONOPRIL should be
initiated with caution (see WARNINGS -
Hypotension). A lower starting dose should be
considered.

Renal Impairment: 10 mg OD. In such patients
witr;ihean failure, therapy should be initiated with
caution.

Normal Renal Function:
.is necessary. In such
3, therapy should be
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one side and MONOPRIL 10 on the other.
MONOPRIL 20 mg tablets are white to off-white,
oval shaped, compressed tablets engraved with
BMS on one side and MONOPRIL 20 on the other.
MONOPRIL 10 and 20 mg tablets are available in
bottles of 100 tablets.

Full Product Monograph available upon request.
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