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Postmarketing Surveillance

and Adverse Drug Reactions
Current Perspectives and Future Needs
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ITH THE USE OF ANY MEDI-
cation comes the possi-
unintended con-
juences. These events,
when harmiul, oftens arc referred 10 as acd-
verse drug reactions (ADRs) " While the
natare of the intended benelit from vs-
ing the medication is known, ADRs can
include both predictabie and unpredict-
able evemts. Premarketing trials fre-
quently do not have sulficient power 1o
reliably detect important ADRs, which
may oceur at rates of 1 10000 or fewer
drug exposures.” ' Premarketung tiaks alse
lack the lollow-up neceszary 1o detect
ADRs widelv separated in time from the
original use of the drug or delayed con-
sequences associated with fong-term drug
administration ™ These trials olien do not
include special populations suech as preg-
nant women ot children who may be al
risk lor uaigue ADRs or [or an in-
creased frequency of ADRs compared
with the general populaton. Taken 10-
gether, these limitatons of premarket-
mg clinical trials mean that, in the United
States, the Food 2nd Diug Admimstra-
tion (FDA} approval of a new drug does
not exclude the possibiiiny of rare but se-
rious ADEs or common, delayed ADRs.
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Spontaneous reporting systems like MEDWATCH can be effective in reveal-
ing unusual or rare adverse events that occur with the use of medications,
and such reports may often be sufficient to assign causality. However, spon-
taneous reports do not reliably detect adverse drug reactions (ADRs) that
occur widely separated in time from the original use of the drug or that rep-
resent an increased risk of an adverse event that occurs commonly in popu-
lations not exposed to the drug. In these situations, spontaneous reports alone
do not provide sufficient evidence to conclude that the adverse event was
an ADR. Identification of ADRs associated with long-term administration of
drugs for chronic diseases also remains problematic. Methods to evaluate
ADRs using data from clinical trials, medical records, and computerized da-
tabases of medication users and nonusers must be developed to comple-
ment spontaneous reporting systems. Without these methods, potentially
important ADRs will remain undetected, and spurious associations be-
tween adverse outcomes and medications or devices will remain unchallenged.
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treaiments will alter what are consid-
ered tolerable ADRs " For example, the
toxic effects of many available chemo-
therapeutic agents would be unaccept-
able in drugs marketed for uncompli-
cated urinary tract infections.

In addiiion to ADRs, medication use
miay be associated with unintended con-
seguences that are benelicial as well as
detrimental.” Postmarketing studies of
; anal therapy in postmenopausal
wonten have shown a reduction in deaths
from cardiovascular disease compared
with nonusers,® and oral contraceptive
users have a lower risk of ovaran can-
cer than nonusers.” In this article, how-
ever, we focus on methods used 1o un-
cover adverse effects.

Adverse drug reactions can be di-
vided into 2 categories: events that oth-
erwise occur rarely in the populaton
and events that represeat an increased
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frequency over a relatively common
rate in the general populauon, These 2
categories ol ADRs may be further sub
divided into 3 groups based on the oo
currence of the event relative to the use
of the drug: those that occur shontly af:
ter initiation of drug use, those that ac-
cur with long-term use, and those that
accur remotely alter the drug has been
discontinued. Both the frequency of the
event, rare or relatively common, and
the timing of the event relative 1o drug
use mfluence the likelincod of detect-
mg the ADR with different surveillance
methods.
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Anumber of methods have been used
to identily previously unknown deuri-
mental outcomes that may be aunbut-
able 1o the use of medications. These
methods include premarketing climcal
trials, postapproval spontaneous case re-
ports, aggregate population-based data
sources, computerized collections of data
from organized medical care programs,
and postmarketing studies.” Combin-
ing data from similar sources, such as
clinical trials, also has been suggested as
ameans of detecting ADRs * These meth-
ods vary in their utility for detecting un-
intended outcomes and for linking the
outcomes with previous medication use.
We examine the use of dilferent meth-
ods to wdentify and conhrm ADRs.

CASE REPORTS

More serious ADRs have been noted first
in case reports than auy other detection
method.*" In 2 comparison of postmar-
keting cohort studies with spontanecus
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Table. Voluntary Reporting of Adverse Events
to the Food and Drug Administration (FDA)*

Raport serivus adverse ever
retted 1o the use of
Medications

Medical gevices
Special nuartional produsts
Cther products requiated by the FDA
Sonous adverse events mciude
Death
Life-threstening accurrences
hities! o profonged hospiakzation
Sigrificam, persisten:, or permanant
cigability
Congenital anomaly
Requred medical or surgical ntervention 1o
prevent permanent mpairmem or
amangs
Report ever, ii you are not certamn if the
madication, device, or proxduct caused the
adverse event or all of lne details ara not
avaiable
How 10 obtain reporting lorms
Telnphone: (800) FOA0BE
marnet: www tda.gov/medwatoh
How to report adverse events
Cornplete @l relevant sections of
MEDWATCH voiuntary reporing form
angd send to FDA
gy mali: MEDWaATCH, 5600 Fishars
L, Rockiile, MD 20852 9787
Gy telephiane: (800) FDA-1068
By fax: (BOO) FOA-O178
By Internan www ida govmedwach
The patient's identity is held in strict confidence
by the TDA and protectad o the fullest
extent of the law. reporter's klentity may
b shared with the manufacturer uniess
requesied oiherwiz
* Atanted irom Kenssler

tz that may be

tuta aridd Love 2

reporuing for detecting ADRs, Rossi and
colleagues'! [ound that none of 2 phase
4 studies detected new ADRs, while
sportaneous reporis of new ADRs were
received for 2 of the 3 drugs. Case re-
ports require only the suspicion that an
adverse event may be related to the prior
use of a drug and some mechanism for
alerting others.

Te improve the detection of previ-
ously unknown serious ADRs and knowl-
edge about regulatory actions taken in
response 10 ADR reports, the FDA in-
troduced the MEDWATCH program in
June 1093, Health care professionals are
encouraged 1o report serious events sus-
pected 1o be caused by medications,
medical devices, special nurnmional prod-
ucts, and other products regulated by the
FDA. Serious events are those Lhat lead
to death, hospitalization, significant or
permanent disabilily, or congenital
anomaly or require medical or surgical
intervention to prevent | of these
evenis.* Physicians may report ADRs by
telephone, fax, or mail or through the
FDA's MEDWATCH Internet site
(TanLE)." Approximately | vear alter the
introduction of MEDWATCH, the num-
ber and quality of ADR reports w the
FDA increased. This increase, however,
was auributed to improved reporting by
pharmacists, Physician reports de-
clined shightly during this perod 1*

Despite the imponance of physician
Teports for detecting ADRs, serious ad-
verse events that may represeni ADRs are
underreported by physicians to either
manufacturers or the FDA ¥ MEpWarcy
is 1 in a series ol nitiatives to increase
and improve physician reporting of sus-
pected ADRs. Educatonal programs, in-
cluding direct mailings and presenia-
tians combined with a streamlined
reporting process and feecback 1o phy-
sicians, have been shown 1o improve the
number and quality of ADR reports.**
Payment of reporting fees increases ADR
reporiing rates, although reporting rates
declined signilicantly alter reimburse-
ments were stopped,’®

The utility of case reports as a screen-
ing tool for ADRs is infiuenced by the fre-
guericy ol the adverse outcome in the un-
derlying population and the temporal
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relationship with the drug exposure. Un-
usual or rare events that occur during ini-
tial or long-Lerm drug use ave more likely
to be detected by case reports than in-
Creases in common events or events thag
occur remotely in ume from the medi-
cation use. Temafloxacin, a fluoyoqui-
nolone antbiotic. was withdrawn within
6 months of its imroduction i 1992 be-
cause of the association between s use
ancd hemolytic anemia in otherwise
healthy individuals. Spontanzous report-
ing rapidly identified this ADR because
it was rare in the general populanion and
occurred within 1 week of drug use.”
The association between valvular heart
disease mn younger women and the use
of the appeinte suppressants phenter-
mine and fenfluramine 1ook longer o
identily with spontanegus reporting
probably because the development of the
ADR required a longer period of use.
Even n this instance, however, its de-
tection was aided by the fact ihat the ADR
was an otherwise rare clisease i a popti-
fation wath engoing or recent exposure
10 the drug{s),

In announcing MEDWATCH, then-
Commissioner Kessler wrote that the luck
of spontaneous reports linking silicone
breast implants with autoimmunelike
disorders delayed the detection of this
problem even though implants had been
in use for approximately 30 years.* Au-
toimmunelike symptoms are relatively
common in women withoutimplants, the
increase in risk with exposure, if any,**
is likely 10 be small. and symiptoms oe-
cur years after the inial exposure. Ad-
verse drug reactions meeting this de-
scripiion are unlikely 1o be reliably
detecied by any spontancous repeorting
system.

Additional limitations ol spontane-
ous reporting mclude both erroneous re-
ports and the fact that presevibing pai-
terns and reporting rates are not linked.
Comparisons of physicians' reports of
ADRs with expert reviewers opinions or
with standardized assessment methods
have demonstrated poor agreement be-
tween physicians and the other meth-
ods in assigning causality of the ADR to
the medication.® ¥ In 1 study ol almost
30000 general practitioners in the United

SAA, March 3. 1995 Vol 281, Mo 9 B25

Downloaded from www.jama.com at Univ of Texas Southwestern Med Ctr on January 30, 2009

Phoerd"Y Reesurc K HATASA



POSTMARKETING SURVEILLANCE

Kingdom, Inman and Pearce” [ound that
i0% of practitioners wrote approxi-
mately 40% ol the prescriptions for re-
cently released drugs. Furthermore, the
more likely a physician was 1c pre-
sctibe a new drug, the less likely he or
shie was to submit an ADR report.*?
atients are another potental source
for case reports of suspected ADRs. As
with physician reports, the guality of pa-
tent reporting hias been rased as o con-
cern. In a study that rehed on reporting
forms and telephone questioning, pa-
tients were less likely to attribute “events”
to the prescribed medication thanan ex-
pert panel that reviewed the evem
forms.” Though patient reports were less
sensitive than physician reports, large-
seale reporting of events from patients
might be valuable for earlier detection of
symptomatic reactions te new drugs.
SURVEILLANCE SYSTEMS
The creation of computerized prescrip-
tionand laboratory databases has greatly
enhanced the ability ol insutations and
organizations to screen for known
ADRs.”* Changes in medication arders,
orders for antidole medications such as
anbihisamines or opiate antagomists, dreg,
tevels, and Jaboratory information such
as Clostrdium difficile toxin ters have all
been used as sereens, Screening ad-
verse event monitos have been more ef-
fecuve i documenung ADRs than sim-
plified valuntary reporting or echucational
programs - lospital-based systems can
greatly increase the reporting of known
ADRs, but their value for identilying new,
unknown ADRs remains unclear,” Only
ADRs that accur during hospitalization
arc recogmzed. Adverse drug reactions
that ocour alfter discontinuation of the of-
feriding medization may be missed by
these systems. Since these systems rely
on nlgorithms to detect ADRs events un-
related to the algorithms go unnaticed.
iany hospital systems do not have a
sullicicnt sample size (o reascnably de-
et unknown ADRs. Government and
private-insurer patient databuses are an-
other optien for evaluating the natire and
frequency of ADRs. Advantages of these
data systems include thelr size and low
study rosts ® Depending on the data-
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hase used. imvestigators looking for ADRs
may have the ability 1o link hospitaliza-
ticns, outpatient visits, and prescrip-
tion use. For example, linked vaccing-
tion records and hospitalizations were
used to assess the risk of convulsions af-
ter diphtheriz-tetanus-pertussis vacei-
nation and [ebrile convalsions or idio-
pathic thrombocylopenia purpura after
neasles-mumps-rubella vaccination in
the Umted Kingdom.**

Population-based surveillance sys-
tems potentially may be uszd w recog-
nize ADRs in which the adverse event alse
oecurs in unexposed populations though
at a veduced frequency, that occur alter
fong-term use, or that occur remotely
from the drug exposure. The latter re-
quires catabases that have been main-
tainied for years and 1 which events can
be linked with either current or previ-
ous medication use, The value of these
databases in identifying new ADRs ve-
mains 1o be determined, but they should
be explored for adverse events that spon-
tanecus reports are less likely wo detect.

One larpe-scale surveillance system
currently used (o identify adverse events
is the Vaccine Adverse Event Reporting
System (VAERS}. VAERS is a unified nia-
tional sysiem managed jointy by the FDA
and the Centers [or Disease Ceairol and
Prevention (CDC) . VAERS receives re-
poris from the public as well as physi-
cians, manufacturers, and public healih
clinics VAERS data have been used 1o
describe previously unreported vacane
adverse effects.” Besides VAERS, which
15 a passve surveillance system, the CDC
has initated an active surveiliance study
of vaccine ADRs usmg 4 health mainte-
nance organizatons.** Whether this ac-
tive surveillance sysiem will enhance the
recogmtion of vaccine-related adverse
events s unknown,

Using a large hnked dawabase mini-
mizes patential errors such as underre-
porting or recall bias. ™ Potential weak-
nesses with bnked record systems include
the accuracy of the hnkages between re-
cord systems, the reliance on possibly in-
accurale or incomplete records, and the
timie frame covered by the records. Vali-
dating reported dingnoses can be done
10 minimize inaccuracies in linked re-

cords but it does not affect potenuial
btas caused by using incomplete re-
cords, Despite these potenniai hmna-
tions, evidence suggests that rigorously
established record linkage systems can
provide estimates of ADRs Ina prospec-
vve epidemiologic study of coronary
heart disease, computterized hinkage alone
was as effective as direct contact wall: pa-
tients tn identilying ADRs.*

POSTMARKETING
COHORT STUDIES

As noted above, postmarketing cohon
studies to detect unknown ADRs heve
been considered disappormumg ” ' Spon-
taneous reports will Jikely remam the
most effictent way to deteci rare ad-
verse events that occur temporally with
drug use. The value of posimarketing co-
hort studies may be te clucidate ad-
verse events that are relatively commen
m exposed ang unexposed populatons
but cccur with increased {requency
among individuals exposed to the drug.
Epidemiologic cohon studies sllow for
the assessment ef risk factors and the con-
trol of potenuial confounders we a greater
extent than sponlangous reponts Laig
cohorts, not established solely for ADR
detecuion, offer a rich datz source of dis-
case risk fuctors and can add surveil-
tance for ADR at Jow marginal cost. With
such epidemiologic cohort studies, n-
vestigators have examined risk factors for
breast cancer from postmenopausal hor-
mone use™ and idantified an associa-
tion between oral wicers and the use ol
nonsteroidal ant-inflammatory drugs V'
When studies use different siudy
popualations, different definions for ex-
posure to the drug, or diffevenn defi-
tions for the adverse event. results may
vary between no nsk and an increased
risk of an adverse event with drug ex-
pesure. Because mdividuals in cohorts
are not randomized 1o drug use 01 no
drug use, confounding also may affect the
results. The power (o deiect small in-
creases in risk with drug use will de-
pend on the size of (e cohort, with large
cohiorts needed 1o reliably demonstrate
increased risks of 2- or 3-fold. Despite
these potential limitations, cehort stud-
fes are an important adjunci 1o sponta-
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neous reporting o determine if acverse
evenis that occur in {’,XPGS(’_d and unex-
posed populations happen with in-
creased {requency with drug exposure,

META-ANALYSIS

By evaluating mlormation from mul-
I.:pi: sources, including premarketing and
postmarketing trials, observational stud-
jes, and case reports, the FDA synthe-
sizes available research data to deter-
ming if 4 drug is safe * M:::la~analysm the
guantitative analysis of 2 or more indle-
pendent studies for the purpose ¢f de-
termimng an overall effect and of de-
seribing reasons for variation m study
results, ™ s another potential too! for
identifying ADRs and assessing drug
salety, Meta-analysis already has been
proposed as & method for determming
‘rii’CEivcr!css ol interventions and thersa-
pies.” In contrast to the published ex-
perience ol using meta-znalysis to evalu-
ate effectiveness, the use of meta-
analysis to assess safety remains limited
to date. One example of the value of
meta-analysis for demonstrating ADRs is
the increased mortality associated with
the routine use of intravenous lidocaine
prophylaxis in patents with acute myo-
cardial infarctions, Though 6 studies in-
dividually had too few deaths 1o con-
ciude that intravenocus hdocame
prophylaxis was associated with in-
creased monality tozl'l‘;::lred with no hi-
docaine therapy, the summary resulis
demonstrated @ significant excess mor-
tality among the lidocaine group.™

Suggesied roles for mew-analytic tech-
maques include the est blishment of as-
sociations between drugs and adverse
events, estimation of the freguency of
ADRz, and identilication of 5L,hgmups, at
increased risk for ADRs.” Metz-analysis
has been used to increase the statistical
power for comparing oulcames or as-
sessing outcomes in subgroups. There-
fore, it is reasonable to believe that these
wehniques also may be useful for the
evaluation of medication use and ad-
verse events when indmndual tnals are
not large enough to demonstrate a clear
association or for estimating 2 relation
with increased precision.

CAUSALITY
The development of a symptom or det-
rimental cutcome while takang a medi-
cation does not establish the drug as the
cause of the injury. Likewise, the devel-
opment of an event or disease remaotely
in time from the use of a drug does not
exonerate the original therapy from be-
ing the source of the problem. Deter-
mining which adverse events are caused
by drugs with reasonable certainty is an
essential, though difficult part of docu-
meénung ADRs. Paradoxically, surveil-
lance systems with good agverse evern
reporting rates increase the probability
of receiving spurious ADR reports when
the incidence of the complani in the

overall population is net (oo rare ¥

Otherwnse rare adverse events that oc-
cur temporally with the imual vse of 2
drug can be reasonably deduced o be
ADRs an the basis of spontancous re-
ports only The association between
temalloxacin and hemolyue anemia cied
above is 1 example. Likewise, adverse
events that oceur with drug w"hillangr

also are assumed 1o be ADRs on the be-

sis of these data and spontaneous re-
ports. The association between vaccina-
vonand nair joss s an example, ™ o the
casc of rare adverse overms that oceur re-
motely after drug use or adverse events
that are relatively commion i the unex-
posed population, however, spontane-
ous repons may only be sulficient 1o raise
the concern of a possible association with
drug use. In these situations spontane-
ous reports are a signal that an ADR inay
exist, and additional siudies are needed
to sulficiently conciude causality

For adverse events that are not vare and
accur temporally wih mial vse of a drug,
case-contro! studies have been the most
effective methoc for assigning causaliry of
adverse outcomes loa therapy thal are oth-
erwise unprediciable based on known
toxicology studies, the structure or func-
tion of the medication, or use history of
similar agenis. Even when the nsk for a
possible adverse eflfect is prediclable based
on nonclinical information—suceh as
moxalactam and 1 patenual increased nisk
for bleeding—<ase-conirol siudies have
been important in conbirming causal-
ity.™ In contrast, national voluntary re-
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porling systems, postmarketing surveil-
lance schemes, and hospital surveillance
systerns have contributed less in these sito-
ations to concluding that the cause of the
adverse even was an ADR”

To assess adverse events that ocour re-
mately after érug exposure or that hap-
pen in expoesed and unexposed popula-
nons, case-control studies, cohort studies,
clmical trials, linked computer dats-
bases, and meta-analyses can be used
Limitations of these methods mclude
power considerations and study de-
sign. Cohorts may be too smali 10 veli-
ably detect increased risks of 2- or 3-
foid for some exposures. Case-control
studies, cohort studies, and meta-
analysis may be subject to bias such as
exclusion (selection) bias, winch may give
spunous resulis. Early cuse-control stud-
ies suggesied 2 relationship between re-
serpine use and breast cancer that was
not confirmed in later swudies. ™" One cx-
planation {or the conflicting results was
that, by excluding individuals with 2 is-
tory of cardiovascular discase irom the
control group but not the cases, the origi-
nal study results were influenced by ex-
clusion bias ** Case-control studies may
be affected by musclassificanen or recall
s, and the results of cohon studies may
penfluenced by confounding. In addi-
tion to these potential sources of error,
meta-anzlysis results may be alfected by
urigue sources of ervor such as pubh-
cation bias To be helplul in assigning
causality of ADRs, these methods mus
be used appropriately with careful con-
sideration given to potential sources of
error. For computerized databases, vali-
dation of the data is important for avoid-
ing erroneous results.’ Results deally
should be confirmed with separate data
belore concluding causality. ™

FUTURE NEEDS

Despite important progress in evaluat-
ing ADRs, there still is no reliable method
for identifying potential ADRs that oc-
cur widely separated in time [rom the
original use of a drug, occur with mea
surable frequency in the unexposed
populanon, and have no predictable re-
lationship 1o the major efllects of the
drug.® These ADRs are not reliably de-
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tected with spontaneous reporting sys-
tems such as MEDWATCH. For example,
the identilication of clear-cell adenocar-
cinoma i young women exposed Lo stil-
bestrol in utero was aided by the other-
wise rare occurrence of the disense in this
age group.” Primary infertility among
women, 2 much more common acdverse
outcome from in utero stilbestrol expo-
sure, was not detecied until years afler
the first reports of increased risk for ad-
enocarcinoma led to the creation of stil-
bestrol-exposed and sulbestrol-
unexposed cohorts for follow-up ™
Because primary infertility 1s a rela-
tively common problem in young
waomen, occurring in 14% of control
womenn 1 study, 1t 1s possible that the
increased risk of 33% among stilbestrol-
exposed women™ would have gone un-
detecied in the absence of previous con-
cerns [or additional ADRs rawsed by the
recognition of the nsk for vaginal ad-
CNOCATCINONA.

The identification of ADRs that occur
after prolonged administration of drugs
for chronic diseases also remains diffi-
cuit. Ome suggestion lor wdentifying un-
intendea effects of medications adminis-
tered long-term s 1o comipare disease or
monality raes with markers for popula-
tion usage of the drug under concern. Rec-
opnition of a rise and [all in asthma death
rates in children in the United Kingdom,
winch coincided withs the use of potent
nebulizers, or the lack of excess bladder
cancer among high users of saccharin-
comtaining products are examples of how
disease statistics might be used 1o iden-
tify or rule out possible ADRe.™ How-
ever, a5 Stolley™ noted, few databuses wath
the informatien necessary to conchuct these
studies are available. Fven when such da-
labases exist, the potential for bias or con-
founding needs to be considered when in-
lerpreung any resuls.

Systematic data exploration in ather-
wise similar pepulations of medication
users and nonusers of sullicient sample
size should be undentaken (o look lor
ADRs, Clinizal wrials, medical records,
and computerized databuses are polen-
tial sources for data exploration. Meta-
analysis provides | type of analytic wol
for exploring auestions not posed in
828
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original studies. One proposal is the use
of European population databases 10 look
for cases ol agranulocytlosis, Stevens-
Johnson syndreme, and toxic epider-
mal necrolysis due to new drugs.*
Though data exploration can be used to
evaluate rare adverse events, ils mosi
valuable role is likely 10 be 1dentifying
ADRs missed by sporitancous reporting
systerns. Data exploration may lead to the
idenification of spurious associations, 5o
potential associations would need to be
conlirmed or rejected with additional
studies of {ideally) other populations. In
addition to potential erroneous associa-
tions anributable to bias or canfound-
ing, many of these databases are likely
te be npatient or outpatient medical re-
cords. Their use for pharmacoepidemi-
ology raises imporlant issues aboul con-
fidentiality. Because it would not be
{easibic 1o obtain individual consent to
lock at ¢ach record in a large database,
mechanisms need 1o be in place 10 en-
sure the privacy of individual records
when conducting these studies.
Associations between adverse events
and drug exposure evaluated by using
randomized, controlied clinical trials are
least likely 10 be affected by conjound-
ing. However, the cost and logistics of
trials of sufficient power to confirm ADRs
not recognized during premarketing
studies protubit use ol randomized tri-
als as a realistic option m many cases,
Furthermore, the degrec of certainty af-
forded by randomized trials oftenis not
needed 10 assume causality or risk, and
in the case of potenuially life-threaten-
ing nsk, it might be imprudent to wait
for confirmaiory rials to be conducted.
The evidence necessary for the FDA to
undertake regulatory action is often less
than that derived from a clinical trial and
can be fairly limiled in some cases.*
With many drugs and diseases, where
does onie begin 10 look Jor previously un-
described ADRs? One opuion might be
1o begin Jooking at the most commonly
used drugs and the most significant dis-
eases or outcomes. From a public health
perspective, it is more important to de-
tect an increase in mortality [rom pul-
monary emboli in oral contraceptive us-
ers than it would be to discover the same

relative risk for mareased mortality [rom
a much less commonly prescribed drug,
A second option would be (o look for
ADRs that might be predicied based on
the profile of adverse elfecis for the medi-
cation. A change in the risk for cardio-
vascular disease with carbamazepine use
is an example of an important chnical
outcome, 2 medication commenly given
leng-term. and a potential mechanism 1o
predict 2 possible relationship.™ ¥

To minimize chance associations, rela-
tionshipsdetected by dataexploration need
to be examined with independent analy-
ses before causality is attributed o amedi-
cation. Case-control studies, case series,
and, where data exist, cohort studies are
important for supporting or refutmg asso-
clations between adverse events and drugs.
Though cohort studiesless commonlyiden-
tify or provide iniuial confirmation of ADRs,
these types of studies can assess both mul-
tiple potential ADRs and! associations with
less potential bias than spontancous repons
and case-control methods, Howayer, co-
hon studies may still be subject 1o con-
founding by indication. When multiple
clinical irizls contain infermation on the
outcome of interest, mete-analysisisan ad-
ditional Lol for assessing possible associa-
tions between adverse events and medica-
tionuse Population databases provide an-
cther datasource forevaluating the potential
ADRs. Even with these new methods,
though, concern on the pan of physiians
and patients will yemain fundamental 10
the identification of new ADRs.
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