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Commentary

Methodologies for Pharmaceutical Effectiveness and

Pharmacoeconomics Research

Recently, the Office of Technology Assessment (OTA)
issued a report entitled Identifying Health Technologies
That Work: Searching for Evidence (1) that promoted the use
of randomized clinical trials (RCTs) and large simplified tri-
als (LSTs) for effectiveness research and pharmacoeconom-
ics while criticizing the use of observational studies in auto-
mated claims databases due to the inherent biases in non-
experimental research. The exclusive use of RCTs to
establish efficacy should not necessarily preclude the use of
other research designs for analyses beyond efficacy such as
economic and effectiveness research. Other research designs
such as meta-analyses of RCTs, epidemiological or observa-
tional studies, including retrospective cohort and case-
control studies, as well as modeling, or a combination of
these approaches, are important methodologies to consider
for pharmacoeconomics and effectiveness in the ‘‘real
world”” due to their ability to provide large patient popula-
tions in an efficient manner.

Although RCTs can assess the occurrence of common
adverse events (AEs), the rare or delayed AEs must be iden-
tified using epidemiological or observational research, i.e.,
postmarketing surveillance in large populations. Prospective
RCTs have serious limitations for pharmacoeconomics, in
addition to their expense and small sample size due to their
lack of applicability to a “‘real world’’ setting. The exclusion
and inclusion criteria for RCTs lead to a self-selected popu-
lation of compliant providers and patients with good internal
validity, but questionable external validity. In contrast, ob-
servational studies in medical claims databases provide ac-
tual treatment experience of patients in a *‘real world™ set-
ting.

The OTA Report (1) proposed enhanced use of RCTs,
specifically, L.STs because comparisons of treatment effi-
cacy and adverse events require especially, large sample
sizes. L.STs are RCTs conducted in thousands of patients
using simplified protocols with data collection on only a few
critical outcomes such as mortality and based on a commit-
ted infrastructure of the community health care provider (2).
Pharmacoeconomic studies in clinical trials with protocols
requiring collection of resource use both at regularly sched-
uled clinic trial site visits and at unscheduled visits to phy-
sicians offices, hospitals, and emergency rooms in between
clinic trial site visits may be imparting a complexity incon-
sistent with LSTs. Moreover, even in LSTs, differences be-
tween comparison therapies need to be large; otherwise the
results are ambiguous, e.g., relative effectiveness of tissue-
type plasminogen activator (TPA) and streptokinase (3, 4).
Although LSTs are less expensive than traditional RCTs on
a per patient basis and provide a larger patient pool, they
require considerable resources due to their large sample
size. However, these trials can be justified if they signifi-
cantly improve treatment practice guidelines.
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Contrasted to RCTs and LSTs, retrospective observa-
tional studies in large, automated claims databases present
an efficient and inexpensive method of patient analyses for
pharmacoeconomics. As the costs of computer assembly,
retrieval, and analyses are progressively reduced, such au-
tomated database studies can become indispensable to the
field of pharmacoeconomics. Types of studies that have been
conducted in automated claims databases include natural
history of disease, i.e., patients’ characteristics, current
therapies and associated health care resource use and costs
for a particular indication; comparative effectiveness of ther-
apies, i.e., effectiveness research and pharmacoeconomics;
drug utilization review; post marketing surveillance for rare
adverse events; and disease state management. Moreover,
these databases can provide health care resource use data
associated with alternative therapies for economic modeling,
and in some novel applications can provide a sampling frame
for clinical trials especially for a rare disease, as well as
document the resource use during unscheduled visits of pa-
tients in clinical trials by the chronological medical history in
automated claims. Retrospective observational studies fill
the voids presented by RCTs, as a more efficient and inex-
pensive alternative to LSTs.

The OTA Report (1) cited three examples of observa-
tional studies that were in fact confirmed in randomized clin-
ical trials including studies in tonsillectomy (5), coronary
artery bypass surgery (6), and use of beta-blockers after
heart attack (7). Yet, the OTA Report (1) dismissed obser-
vational study results showing mortality benefits from pro-
phylactic administration of lidocaine in myocardial infarc-
tion patients in conflict with clinical trials results (8), even
when the clinical trials did not have the power to detect these
small mortality differences. The OTA Report (1) continues
that multiple observational studies in databases with similar
results do not necessarily raise confidence levels because of
their underlying biases. The primary limitation of these da-
tabases are the potential underlying biases affecting compa-
rability in the treatment groups due to nonrandom selection
of patients. These potential limitations include selection
bias, i.e., physician treatment selection based on risk status;
information bias, i.e., inaccuracies in the measurement of
exposure, disease or confounder status; comparison bias,
i.e., inappropriate reference group; and confounders, e.g.
risk factors, severity of illness (9-12). In observational stud-
ies, researchers use statistical techniques such as stratifica-
tion and multivariate analyses to detect and control con-
founding and biases in nonrandom samples (13, 14). These
techniques are predicated on the availability of these con-
founding variables either in the automated databases or
through review of medical records. However, findings
across disparate studies with different biases due to varia-
tions in patient populations, study designs, selection criteria,
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and risk factors will be consistent if the biases are small
compared to the magnitude of the findings. Thus, raising
confidence in the validity of these results.

Since no study design is perfect for every research ques-
tion, there is a legitimate place for all types of prospective,
retrospective, and modeling studies depending on the re-
search issues, resources, and time frame necessary to make
responsible policy decisions. Moreover, encouraging the re-
cording of risk factors, clinical data, health behaviors, and
drugs in inpatient setting, as well as having medical records
available for verification would enhance the breath and
depth of the observational databases for pharmaceutical ef-
fectiveness and pharmacoeconomics research (15).

Carol B. Gable

Chair, EMMS, AAPS

Director Health Economics

State and Federal Associates, Inc.
1101 King Street, Suite 600
Alexandria, Virginia 22314

REFERENCES

1. U.S. Congress, Office of Technology Assessment, Identifying
Health Technologies That Work: Searching for Evidence, OTA-
H-608 Washington, DC: U.S. Government Printing Office, 1994.

2. E.J. Topol, and R.M. Califf. Answers to complex questions can-
not be derived from ‘‘simple’’ trials, Br. Hearr J. 68:348-51
(1992).

3. K.L. Lee, R.M. Califf, J. Simes, F. Van de Werf, and E.J. Topol.
Holding GUSTO up to the light, Ann. Intern. Med. 120:876-881
(1994).

4. PM. Ridker, C.J. O’Donnell, V.J. Marder, and C.H. Henne-

10.

11.

12.

13.

14.

15.

1249

kens. A response to ‘‘Holding GUSTO up to the Light,”” Ann.
Intern. Med. 120:882-885 (1994).

. J.L. Paradise, C.D. Bluestone, R.Z. Bachman, D.K. Colburn,

B.S. Bernard, EH. Taylor, K.D. Rogers, R. H. Schwarzbach,
S.E. Stool, G.A. Friday, I.H. Smith, and C.A. Seaz. Efficacy of
tonsillectomy for recurrent throat infection in severely affected
children: Results of parallel randomized and nonrandomized
clinical trials, New Eng. J. Med. 310:674—683 (1984).

. M.A. Hlatky, R.M. Califf, FE. Harrell, K.L. Lee, D.B. Mark,

and D. Pryor. Comparison of predictions based on observa-
tional data with the results of randomized controlled clinical
trials of coronary artery bypass surgery, J. Amer. Coll. of Car-
diol. 11(2):237-245 (1988).

. R.I. Horwitz, C.M. Viscolli, J.D. Clemens, and R.T. Sadock.

Developing improved observational methods for evaluating
therapeutic effectiveness, Amer. J. Med. 89:630-638 (1990).

. R.I. Horwitz and A.R. Feinstein. Improved observational

method for studying therapeutic efficacy: Suggestive evidence
that lidocaine prophylaxis prevents death in acute myocardial
infarction, J.A.M.A. 246:2455-2459 (1981).

. C. Anderson. Measuring what works in health care. Science

263:1080-82 (1994).

G.A. Faich. Record linkage for post marketing surveillance,
Clin. Pharmacol. Ther. 46:479-80 (1989).

H. Jick and A.M. Walker. Uninformed criticism of automated
record linkage, Clin. Pharmacol. Ther. 46:478-9 (1989).

B.L. Strom and J.L. Carson. Automated databases used for
pharmacoepidemiology research, Clin. Pharmacol. Ther. 46:
390-4 (1989).

D.G. Kleinbaum, L.L. Kupper, and H. Morgenstern. Epidemi-
ologic Research: Principles and Quantitative Methods, Van
Nostrand Reinhold, New York, 1982.

K. Rothman. Modern Epidemiology, Little, Brown & Company,
Boston, 1986.

C.B. Gable, R.B. Friedman, S. Holzer, and K. Baum. Pharma-
coepidemiological studies in automated claims databases: meth-
odological issues, J. Res. Pharm. Econ. 4:52-67 (1992).



