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Was Not Associated with an Increase in
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Abstract

Objective: To examine changes in healthcare uti-
lization resulting from a formulary switch to cimeti-
dine from nizatidine at the Veterans Affairs
Pittsburgh Healthcare System.

Study Design: A retrospective analysis of adminis-
trative and clinical data 6 months before and 6
months after the therapeutic substitution.

Methods: The 704 patients who were switched
from nizatidine to cimetidine were included in the
study. Administrative data included total and prima-
ry care clinic visits, emergency room visits, gastroin-
testinal (Gl)-related radiological studies, and Gl
endoscopic procedures. Discharge summaries were
examined, and rates of total and Gl-related hospital-
izations were calculated.

Results: There was no evidence of increased uti-
lization of healthcare resources during the 6
months after the formulary switch. Estimated
monthly pharmaceutical savings for the Veterans
Affairs Pittsburgh Healthcare System were $7260.

Conclusions: A formulary switch from nizatidine
to cimetidine can be accomplished at significant
pharmaceutical cost savings, and this retrospec-
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tive study suggests that this can 'be done without
increasing other aspects of healthcare resource
utilization.

(Am ] Manag Care 2000;6:1141-1146)

edications in the same drug class frequently
| \ / I have similar uses and mechanisms of action,
yet their costs can vary widely. This is espe-
cially true when some of the class agents are gener-
ic. As a result, use of a less expensive medication can
save significant costs. Pharmacy benefits manage-
ment (PBM) programs tend to promote therapeuti-
cally equivalent but less costly agents as one way of
providing cost-effective pharmaceutical care while
maintaining quality. Specific strategies include
restrictive formularies, physician and pharmacy
incentives that promote generic or preferred drugs,
and therapeutic substitution, in which medication is
changed from a more expensive to a less costly but
therapeutically equivalent agent.!

Therapeutic substitution is based on the belief
that clinical efficacy is not compromised if a less
costly agent is used, provided the agent is therapeu-
tically equivalent and carefully selected. It is
believed that this practice results in lower pharma-
ceutical expenditures without adversely affecting
clinical outcomes. Some therapeutic substitution
programs are designed to accommodate new agents
by promoting quick and smooth conversions from
one preferred drug to another.? In one study, provider
education through posters and chart stickers resulted
in a transition from one preferred agent to another
among 97% of eligible patients in 2 months.?
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Therapeutic substitution, however, raises several
concerns. While medications within the same class
may have generally comparable indications and
mechanisms of action, they may vary in efficacy
depending on the specific medical diagnosis, and
their side effects, drug-drug interactions, dosing
schedules, and overall efficacy may also differ.* For
these reasons, therapeutic substitution could lead to
increased overall healthcare costs due to a more
expensive mix of services. For example, if a thera-
peutic substitution is associated with increased
treatment failures, additional testing or the need for
inpatient admissions might offset the initial phar-
maceutical cost savings. In addition, patient dissat-
isfaction with a therapeutic substitution may lead to
more office visits. Likewise, if a therapeutic substi-
tution results in an increased incidence of adverse
drug reactions, quality of care will suffer and overall
treatment costs may increase.

Acid-suppressing medications, including the hist-
amine-2 receptor antagonists (H,RAs), are among
the most widely prescribed drugs and account for
significant pharmacy costs. Because the costs of the
H,RAs vary, programs to encourage cost-effective
use of these drugs have been widely promoted.?5°
Nevertheless, despite evidence of equal efficacy,
generic cimetidine prescriptions are relatively low
compared with other H,RA drugs. In 1996, over 20
million prescriptions were written for ranitidine
(Zantac®, Glaxo Wellcome Inc, Research Triangle
Park, NC), and less than 4 million prescriptions
were written for cimetidine.” This may be due to
cimetidine’s potential for multiple drug-drug inter-
actions, although few of these potential interactions
are felt to be clinically significant.®”

As part of its PBM program, the Department of
Veterans  Affairs (VA) Pharmacy Benefits
Management Strategic Healthcare Group (PBM-
SHG) reviewed the H,RA class of agents in 1996 and
concluded that all available H,RAs were equally effi-
cacious for the treatment of duodenal and gastric
ulcer disease, gastroesophageal reflux disease, and
maintenance therapy.'” PBM-SHG therefore award-
ed a national contract for generic cimetidine and
famotidine (Pepcid®, Merck & Co, Inc, West Point,
PA) as preferred agents. PBM-SHG chose cimetidine
as the first-line agent based on cost and famotidine
as the alternate agent for patients with the potential
for clinically significant drug-drug interactions.

Before the Department of VA instituted its nation-
al formulary, the most commonly prescribed HL,RA
at the VA Pittsburgh Healthcare System was nizati-
dine (Axid®, Eli Lilly and Company, Indianapolis,

IN) and generic cimetidine was used for a smaller
number of patients. As a result of the national H,RA
contract, the VA Pittsburgh Healthcare System
switched patients from nizatidine to either cimeti-
dine or famotidine. To determine if switching to
cimetidine resulted in any unintended outcomes at
our healthcare facility, we examined changes in
healthcare utilization among patients switched from
nizatidine to cimetidine.

- METHODS -+

We performed a retrospective analysis using a
repeated measures design. Outcome measures
included clinic visits, hospitalizations, gastrointesti-
nal (GI) tract diagnostic procedures, and acquisition
costs of medications.

Therapeutic Substitutions

The Pharmacy and Therapeutics Committee at
the Pittsburgh VA Healthcare System implemented a
plan to switch all patients receiving H,RAs to cime-
tidine or famotidine, with the agreement of the GI
Division and Department of Medicine. Information
concerning the therapeutic substitution was con-
veyed to the medical staff through newsletters and
staff meetings. Affected patients received information
sheets.

Between August 1996 and October 1996, all
patients receiving nizatidine (or rarely ranitidine)
were switched to a similar dosing regimen of cimeti-
dine or famotidine at the time of refill. Nizatidine
150 mg was replaced with either cimetidine 400 mg
or famotidine 20 mg. Patients received famotidine if
their medication profiles showed they were taking
drugs that could interact with cimetidine, including
warfarin, theophylline, and phenytoin. If the patient
presented to the pharmacy for a refill, the therapeu-
tic substitution was explained to the patient direct-
ly. Patients who mailed in refills were sent a patient
information sheet explaining the medication change
and were encouraged to call if they had any ques-
tions concerning the switch. Physicians were noti-
fied of the medication changes.

Data Extraction

For all patients switched to cimetidine, we
searched administrative data for the 6 months
immediately before and after the substitution for
markers of healthcare utilization using a computer-
ized search program. We also reviewed medication
profiles to determine how long each patient had
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been on acid-suppressive therapy prior to the
switch; the durations of medication use were catego-
rized as <6 months, 7 to 12 months, or >1 year.

Clinically relevant markers included Gl-related
radiographic studies (esophagocinematography/mod-
ified barium swallow, upper GI barium radiograph,
and abdominal CT), GI endoscopic procedures
(including esophagogastroduodenoscopy [EGD] and
colonoscopy, but excluding screening flexible sig-
moidoscopy), primary care clinic visits, total clinic
visits, and total hospitalizations.

Discharge summaries of hospitalizations were fur-
ther examined for Gl-related diagnoses including but
not limited to abdominal pain, diagnostic testing for
Gl-related problems, GI bleeding, cholecystitis (but
not elective cholecystectomy), gastritis, diarrhea,
polypectomy, and GI tumors. We recorded the inci-
dence of reported adverse drug reactions (ADRs)
based on discharge summaries and ADR reporting
through the pharmacy service.

We included only those clinic visits that focused
on medical and surgical issues. We excluded the fol-
lowing visits from the data analysis: psychiatric,
dental, social service, podiatric, physical
therapy/occupational therapy, dietary, substance
abuse, health screening, flu shot, respite care/adult
day care, smoking cessation, educational, research
related, special VA programs (ie, Persian Gulf registry,
compensation/pension, etc), visits for laboratory and
non-GI diagnostic testing, outpatient chemotherapy,
radiation therapy, and dialysis appointments. We
recorded the overall number of clinic visits (medical
and surgical) and primary care visits.

Analysis

Descriptive statistics were used to characterize
indicators before and after the medication switch.
Rates of healthcare utilization during the 6 months
immediately preceding and following the therapeutic
substitution were compared for each patient. For
overall clinic visits and primary care visits,
Wilcoxon’s paired test was used because distribu-
tions were not normal. Because there were relative-
ly few hospital admissions, GI procedures, and radi-
ographic studies, these events were coded as bino-
mial variables and analyzed using McNemar’s test.

To address concerns that patients who recently
started acid-suppressive therapy would be more like-
ly to receive diagnostic procedures and thereby
negate any possible increased utilization resulting
from the switch, we examined time effects (length of
acid-suppressive therapy before medication switch)
on utilization rates. For all visits and primary care

visits, the Kruskal-Wallis test was used, and for bino-
mial variables, chi-square testing was performed.
Because it would be inappropriate to compare ADR
rates between a drug used for maintenance and a
newly prescribed drug, we compared ADR reporting
for those patients switched to cimetidine with those
switched to famotidine using a chi-squared test.
Analyses were performed using SAS statistical soft-
ware version 7.00 (SAS Institute, Cary, NC).

-+ RESULTS -+

Of the 1212 patients receiving nizatidine or,
rarely, ranitidine, 704 patients (58%) initially
switched to cimetidine and 508 (42%) switched to
famotidine. Of the 704 cimetidine-treated patients,
144 (20%) had received acid-suppressive therapy for
<6 months, 219 (31%) had received therapy for 7 to
12 months, and 341 (48%) had received therapy for
>1 year.

Twenty-three percent of the patients initially
placed on cimetidine were on twice-daily dosing
schedules, and 577 of the 704 patients initially
switched to cimetidine (82%) remained on cimeti-
dine throughout the study period. Using acquisition
costs of $0.41 for 150 mg nizatidine and $0.07 for
400 mg cimetidine, estimated monthly savings
resulting from therapeutic substitution totaled
approximately 87260, or $12.60 per patient.

Overall, 18% of patients initially placed on cimeti-
dine were switched to another acid suppressor with-
in 6 months. Of the patients initially placed on cime-
tidine, 75 (10%) subsequently switched to famoti-
dine and 52 (7%) were changed to a proton pump
inhibitor (PPI) within 6 months. Reasons for the
switch to famotidine were not available. Seven (9%)
of these 75 patients were later changed to a PPIL.

Overall, 12% of patients originally switched to
famotidine were changed to another acid suppressor.
Fifteen (3%) of the patients initially placed on famo-
tidine were switched to cimetidine, and 48 (9%)
were changed to a PPI. The rate of switch to anoth-
er acid-suppressive agent for famotidine was signifi-
cantly less than that for cimetidine ()*=6.67, P<.01).
There was no significant difference, however, in the
switch rates of cimetidine or famotidine to a PPI.

We focused the healthcare utilization and adverse
outcomes analyses on patients who were switched
from nizatidine to generic cimetidine. The Table out-
lines the results. The total number of clinic and pri-
mary care visits during the 6 months preceding
and the 6 months following each patient’s thera-
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peutic substitution were statistically similar.
There were significantly fewer hospital admis-
sions during the 6 months after substitution when
compared with the prior 6 months (P<.001),
although the number of GI-related admissions did
not differ significantly. Significantly fewer barium
studies were performed in the 6 months after sub-
stitution (P<.05); the numbers of abdominal CT
scans and endoscopic studies during the 6 months
before and after substitution were similar.

Duration of acid-suppressive therapy did not
affect most utilization measures, although patients
who had recently begun therapy (<6 months of
treatment) had more hospital admissions (P<.001)
and upper GI procedures (P=.005) during the 6
months before substitution. When the analysis was
limited to patients receiving chronic acid-suppres-
sive therapy (>6 months), there were no statisti-
cally significant differences in any utilization mea-
sure between the pre- and postsubstitution time
periods.

During the 6 months after the switch, 4 ADRs
associated with cimetidine (0.004%) were reported
to the pharmacy; they included hives, nausea and
vomiting, leg cramps, and impotence. Two ADRs
(0.004%) were reported for famotidine during the
same time period; they included confusion and
thrombocytopenia.

-+ DISCUSSION -

Despite the widespread acceptance of therapeutic
substitution, only a handful of studies have assessed
both the health and economic outcomes associated
with this practice. Studies that are available, howev-
er, tend to support therapeutic substitution. Two
studies involving calcium-channel blockers and 3
studies of antiulcer agents favored the practice from
both clinical and economic standpoints.>*!"13 Some
data do suggest that increases in nonpharmacy costs
negated pharmacy cost savings resulting from

Table. Rates of Clinical Events During the 6 Months Preceding and Following Therapeutic Substitution of

Cimetidine for Nizatidine

6 Months Before Substitution

6 Months After Substitution

Total Rate per 100 Patients Total Rate per 100 Patients
Clinic Visits
Total 4111 584.78 4223 600.71
Primary Care 1718 (41.8%) 244.38 1680 (39.8%) 238.98
Admissions
Total 284 40.40 197 28.02*
Gl-Related 20 (7.0%) 2.84 12 (6.1%) 1.71
Diagnostic Studies
Abdominal CT 29 4.13 25 3.56
Barium Studies 21 2.99 8 1.14%
Endoscopic Studies 43 6.12 42 5.97
Gl = gastrointestinal; CT = computerized tomography.
‘P <.001.
*P<.05.
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restrictive formularies, but these studies do not eval-
uate therapeutic substitution directly.!41©

In our retrospective analysis, we searched for any
increase in healthcare utilization secondary to the
therapeutic substitution of cimetidine for nizatidine.
This program was of particular interest for 2 rea-
sons. First, this was an administrative switch, which
did not require intervention of individual clinicians,
but was administered by the pharmacy service.
Second, we substituted for a different, brand-name
product with potential for greater adverse drug
effects and, perhaps, poorer outcomes.

Our study did not show any increase in health-
care utilization. The decreased rate of overall admis-
sions between the 6 months preceding and the 6
months following each patient’s therapeutic substi-
tution to cimetidine was likely due to an overall shift
away from an inpatient setting rather than the med-
ication switch. Likewise, the decrease in barium
studies was probably unrelated to the switch and
may have been time related. This decrease was not
likely due to greater access to endoscopic proce-
dures, as there was no increase in endoscopic pro-
cedures after the switch. Finally, although there was
a time effect for hospitalization and upper GI proce-
dure rates in patients who recently began acid-sup-
pressive therapy, there was no increase in resource
utilization after these patients were excluded from
the analysis.

These findings support those of other studies of
antiulcer medications. A recent study examining the
results of a restrictive change in Medicaid reim-
bursement rules for antiulcer drugs in Florida
showed a 33% decrease in use of these agents with
no associated increase in peptic-ulcer related hospi-
talizations.® This policy change saved Florida’s
Medicaid pharmacy budget an estimated $3 million
in 1992, but it is possible that these savings were off-
set by other costs. This study was limited by the use
of admissions claim data for monitoring adverse out-
comes. A separate study demonstrated substantial
cost savings with a preferred H,RA in a health main-
tenance organization (IIMO)."® Costs savings were
realized with a sudden increase in the market share
of the cheaper, preferred agent and significantly out-
weighed the costs of administering the switch.
Additionally, there were no adverse effects noted on
hospitalization rates for GI diagnoses. Both of these
studies were limited in that they relied on hospital-
ization rates as the only measure of adverse out-
comes, and other measures of healthcare utilization
such as outpatient visits and Gl-related procedures

were not examined. Hospitalization rates were also
based on the overall population of Medicaid and
HMO patients, respectively, and hospitalization
rates for the patients directly affected by the H,RA
policy were not examined independently.

In our study, while it is possible that the thera-
peutic substitution caused an increase in healthcare
utilization measures that we did not examine, our
measures included both inpatient and outpatient
settings and multiple diagnostic testing modalities.
Unfortunately, we could not examine emergency
room records, as these records kept during a 3-month
period prior to the substitution dates were lost from
the computer. We did, however, account for follow-
up clinic appointments and radiographic studies
scheduled through the emergency room, and uti-
lization of these services did not increase. Likewise,
we did not have records of care received outside of
the VA.

Our study had several important limitations.
First, the small number of patients makes general-
ization of these results difficult. This small sample
size, coupled with the relatively short study dura-
tion, may not have allowed for adequate surveillance
of adverse outcomes. Rare but severe ADRs or poor
outcomes such as GI bleeds or abdominal pain
requiring hospitalization or other GI procedures
may have been seen in a much larger patient popu-
lation. In addition, future adverse events, such as
drug-drug interactions as new drugs are added or GI
events after the 6-month period, may have occurred
in these patients.

Second, the population of primarily older male
veterans also limits generalization of our study
results. Because of the age of and high rate of comor-
bidities in this population, polypharmacy is com-
mon, and 42% of patients considered for the H,RA
switch were ineligible for cimetidine secondary to
potential drug-drug interactions. On the other hand,
it is more likely that unintended outcomes would
arise in a patient population such as ours as opposed
to a younger, healthier population. While most
patients received all medications through the VA
pharmacy, it is possible that some of our patients
received medications from other pharmacies. Thus,
potential drug-drug interactions may have been
missed. This would be particularly important in the
case of a switch to cimetidine. Importantly, a
switch such as the one we studied would require
additional oversight in a setting where patients get
prescriptions from different physicians and differ-
ent pharmacies.
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Third, since our data were obtained primarily
from administrative information, we did not review
the indications for the H,RA. Many patients may
have been taking these medications prophylactical-
ly due to prior history of dyspepsia or ulcer disease,
which could render therapy unnecessary. If a
patient does not require an H,RA, it is impossible to
determine if therapy fails.

Finally, our focus on hard outcomes such as GI
procedures, clinic visits, and hospital admissions
did not address the issue of symptomatic relief.
Subjective measures such as patient satisfaction
with the therapeutic substitution process along
with perceptions of symptoms and treatment
failures are important outcomes. Thus, it is possi-
ble that patient care could have suffered even
though healthcare resources did not increase as a
result of the medication change. It is also possible
that changing medications in a patient on a stable
regimen can be inconvenient and cause dissatis-
faction. The fact that more patients were switched
from cimetidine to famotidine than from famoti-
dine to cimetidine may suggest that there were dif-
ferences in symptoms between the 2 treatment
groups after the therapeutic substitution.
Alternately, this finding may simply reflect differ-
ences in physicians’ acceptance levels of cimeti-
dine and famotidine. We believe physician practice
patterns were indeed a significant factor, as pre-
scription data both nationally and locally demon-
strate that cimetidine is used far less frequently
than other H,RAs." The similar rates of switching
to a PPI between both groups suggests that the lat-
ter may have been the case.

Overall, the results of our preliminary study sug-
gest that therapeutic substitutions within the H,RA
drug class can be done safely and effectively and
may decrease overall healthcare costs without
adversely affecting medical outcomes or increasing
healthcare utilization. Further study is needed to
evaluate issues such as symptomatic relief, patient
satisfaction, and other measures of patient safety
such as confusion over medication changes, which
could cause patients to inadvertently take both
medications.
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