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Drug utilization evaluation of meropenem: an important broad-spec-
trum antibiotic for the treatment of serious bacterial infections in hos-
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Abstract

Increasing trend in the development of antibiotic resistance is one the major concerns of health
care systems throughout the world. Several factors are responsible of the emergence of this problem of
which frequent inappropriate uses of antimicrobial agents plays an important role. Therefore, in this study
we aimed to assess the appropriateness of the usage of meropenem, a broad-spectrum antibiotic, in a teach-
ing affiliated hospital. This study is an observational prospective research on drug utilization. All patients
admitted to Masih Daneshvari hospital that had received meropenem during June to July 2011 were en-
rolled in the study. To evaluate the appropriate use of meropenem, an institutional standard guideline was
designed by pharmacy and therapeutic committee using evidence-based guidelines. Prescriptions were
considered appropriate if they were compliant with the guideline. The total number of meropenem vials
used during this period was 2153 vials. Most prescriptions started empirically (85.9%). Of these, 16.9% of
prescriptions continued according to lab results whereas 69% of meropenem courses remained empirical.
Our results showed that meropenem was started appropriately in 64.8% of patients whereas just 74.3% of
patients received the drug for an adequate duration. In conclusion, our study and several other surveys de-
tected various areas of inappropriate use of broad-spectrum antibiotics such as meropenem. With regard to
the important role of these drugs in the treatment of serious nosocomial infections, a combination of both
restrictive and educational measures appears to be necessary to improve rational antibiotic usage as well as
to decrease in the frequency of antibiotic resistant.
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1. Introduction health care systems throughout the world. Several
Increasing trend in the development of factors are responsible of the emergence of this
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of serious nosocomial infections. Concern about
escalating rates of multi-drug-resistant occurrence
to broad-spectrum antimicrobials has forced most
researchers to evaluate the pattern of administra-
tion of these drugs worldwide (2). Therefore, stud-
ies such as Drug Utilization Evaluation (DUE) are
increasingly used to assess the appropriateness of
the usage of these antibiotics. Generally, the pur-
pose of a DUE is to detect possible problems with
drug use and if possible to recommend a way to
decrease improper usage of medications (3).
According to the pharmacy database,
about 11423 vials of meropenem were adminis-
tered during a year in Masih Daneshvari hospital
(an educational tertiary lung care hospital, Teh-
ran, Iran). Doing ABC analysis (the 80/20 rule)
in this hospital, it was revealed that meropenem
is widely used and is categorized in class A (4).
Since meropenem has both high prescription vol-

Part 1: Indication

ume and significant economical impact in Masih
Daneshvari hospital, this study was conducted to
evaluate the pattern of meropenem usage in the
mentioned hospital.

2. Methods

This study is an observational prospective
DUE that was done in all wards of Masih Danesh-
vari hospital for the duration of two months (June
to July 2011). The hospital includes 13 wards with
320 active beds. All patients receiving the study
drug were identified on daily review of the patients’
drug records in inpatient pharmacy database. To
qualify for inclusion, they must have received at
least 3 doses of meropenem. This study has been
approved by the ethics committee of hospital.

The required data were retrieved from
the pharmacy chart and the patients’ records by
two clinical pharmacy residents using a standard

Meropenem should be reserved for the most serious and life threatening infections as follows:

* Documented Gram negative infections involving multiple resistant organisms where other
agents are either ineffective due to resistance or cannot be used due to intolerance.

< Empiric therapy for severe, life threatening infections where multiple resistant organisms may

be suspected, such as:
o Severe sepsis
o Cystic fibrosis

o Febrile neutropenia

« For patients with suspected nosocomial pneumonia, initial empirical therapy with
broad-spectrum antibiotics is recommended until culture results are obtained

Note:

* Antimicrobial therapy for all serious infections should be administered without delay and
reassessed within 2-3 days to determine if step down to narrower regimen is possible.

* For patients with normal renal function, the approved dosage of meropenem for the
treatment of complicated skin and skin structure infections is 500 mg every 8 h

for adults '.

» For severe gastrointestinal or any serious post surgical infections consider using other effective
antibiotics such as Piperacillin/tazobactam or combination regimens.

Part 2: Meropenem Dosing (Adults)

. 2

Estimated GFR >50 26-50 10-25 <10
(ml/min)

Dose lgr q8h lgrql2 h 500mg q12h 500mg q24h

! Skin and skin-structure infections are considered to be complicated when deep structures (e.g., fascia or
muscle) are involved, when surgical intervention is necessary, and when significant comorbidities, such

as diabetes mellitus, are present.

2 EXCEPTIONS:
+ Cystic Fibrosis (1g IV q6h)

* Meningitis or CNS infections (may use 1g IV q6H or maximum 2 g IV q8H)

Figure 1. Conditions where administration of meropenem is appropriate.
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questionnaire. To evaluate the appropriateness of
meropenem use, an institutional standard guide-
line was designed by pharmacy and therapeutic
committee using evidence-based guidelines (5, 6)
(Figure 1). Prescriptions were considered appro-
priate if they were compliant with the guideline.

Collected data were analyzed using the
SPSS version 17 (SPSS INC, Chicago, IL, USA).
For continuous variables, mean and standard devi-
ation were provided. The appropriate usage of me-
ropenem was reported by number and percentages
of correct prescriptions with regard to the standard
guideline.

3. Results

During the study, 71 patients received me-
ropenem. Among these, 46(64.8%) patients were
men. The patients’ demographic data and number
of patients studied per ward are listed in Table 1.

The total number of meropenem vials used
during this time was 2153 vials ranging from 3 to
105 vials for each patient. The most distributions
of meropenem usage were observed in the internal
ward with 38% of total prescriptions.

Most of prescriptions were started em-
pirically (85.9%). Of these, 16.9% continued ac-
cording to lab results whereas 69% of meropenem
courses remained empirical, regardless of their
initial appropriateness. Only 14.1% of patients ini-
tially received antibiotic therapy based on docu-
mented microbial lab data.

Using standard guideline, the initial ad-
ministration of meropenem was appropriate in

Drug utilization evaluation of meropenem

only 64.8% of patients.

All patients were followed during the
course of the study. Only four patients could not be
re-evaluated because of early discharge or transfer
to another hospital. The remaining were re-eval-
uated 3-5 days after initiation of therapy. Follow
up data were inconclusive for 12 patients, there-
fore; it was impossible to make decision around
the adequacy of continuing therapy with merope-
nem for them. Among the remaining patients, it
was revealed that 25.7% received meropenem for
improper duration.

4. Discussion

This study was conducted to evaluate the
pattern of meropenem prescription, a broad-spec-
trum and restricted antibiotic, in the various wards
of a tertiary care teaching hospital in Tehran, Iran.
Our major findings were as follows. First, the rate
of meropenem consumption differed significantly
among departments of the studied hospital and
more usage was detected in the internal ward. Sec-
ond, most of prescriptions were started empirically
(85.9%), of which the majority continued without
any relevant culture result (69%). Third, the appro-
priateness rate for meropenem use was relatively
low (64.8%) in this study.

The broadest-spectrum antibiotics, such as
carbapenems, play an important role in the empiric
therapy of serious nosocomial infections. Nowa-
days, the development of bacterial resistance to
antibiotics, especially last-line wide-spectrum
agents, has been became a major concern in the

Table 1. Demographic characteristics and sites of care of patients.

Age (years, mean+SD, range)
Gender: male (%)

Admission ward, n (%)

Internal

Intensive Care Unit

Surgery

Emergency

Cardiac Care Unit/post Cardiac Care Unit
Transplant

Total number of vials used

Duration of therapy (days, mean+SD)
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50.8+21.2
46 (64.8)

818 (38)
609 (28.3)
364 (16.9)
151 (7)
121 (5.6)
90 (4.2)
2153
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treatment of infectious diseases across the world
(7). It has revealed that resistant organisms may
emerge as a result of several factors mainly in-
appropriate widespread usage of antibiotics (8).
A 10-year study investigating the correlation be-
tween antimicrobial consumption and antimicro-
bial resistance, demonstrated a significant increase
in resistance to meropenemin patients with more
irrational use of this antibiotic (9).

Concern about the increasing rates of
multi-drug-resistant organisms and the cost of
these antibiotics has induced some investigators to
implement several DUE surveys. Previous studies
have shown that up to 50% of antibiotic prescrip-
tions can be inappropriate in hospitals (10). A ret-
rospective survey evaluated the use of 11-restrict-
ed antibiotics, indicated that of the total of 285
prescriptions, 42.92% of them were inappropriate
(11). Another study investigated the adequacy of
therapy with broad spectrum antibiotics including
piperacillin-tazobactam, meropenen, and imipe-
nem. Results of this study revealed that empirical
treatment with piperacillin-tazobactam, imipenem,
and meropenem were inappropriate in 43%, 40%
and 21% of such cases. It has also showed that the
majority (77%) of the prescriptions was initiated
empirically (12). On the other hand, some other
studies showed a better pattern in the appropri-
ateness of antibiotic administration. 102 patients
received three restricted antibiotics of cefepime,
piperacillin-tazobactam and meropenem were in-
cluded in the two-phase drug utilization survey. In
phase 1, 79% of meropenem utilization was appro-
priate whereas 89% was correct in phase 2 demon-
strated the positive effect of educational interven-
tions (13).

Several meropenem DUE studies were
also performed in Iran. In a retrospective obser-
vational study conducted in a teaching hospital
affiliated to Mazandaran University of Medi-
cal Sciences, 100 patients were included. All
patients received meropenem as an empiric
therapy. Among these, appropriate meropenem
use obtained in only 41% of the patients (14).
Another DUE survey was performed on 68 pa-
tients in three Intensive Care Units (ICU; surgi-
cal, medical, neurosurgical) of Shariati Teaching
Hospital (affiliated to Tehran University of Medi-
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cal Sciences). This study mentioned that although
the empiric initial therapy with meropenem was
justified in most cases (78%), the continuation of
treatment was unjustified in 47% of patients (15).

Results of these studies indicated that the
majority of antibiotic prescriptions are empirically
initiated and continued worldwide (12, 16, 17) and
most importantly, they revealed that the rate of ap-
propriate treatment with empiric antibiotics was
significantly lower than that of treatment based on
a relevant culture results (11, 13).

Although several attempts have been
made in order to decrease the inappropriate admin-
istration of these drugs, improving antibiotic usage
still remains a challenging task. Therefore; differ-
ent approaches were introduced to decrease this
problem such as operating educational programs,
development of a restrictive hospital formulary,
and development of automatic stop-orders for
specific antimicrobial agents (18, 19). One study
evaluated antimicrobial stewardship programme-
guided de-escalation of carbapenems suggested
that this approach could lead to comparable clini-
cal success, fewer adverse effects and a lower inci-
dence of the development of resistance compared
to non de-escalation program (20). Another survey
investigated the effect of an antibiotic stewardship
program (ASP) by carbapenems restriction on
gram-negative antimicrobial resistance in ICU.
Results of this study showed a 64% decrease in
carbapenem administration during the post-restric-
tion phase and importantly a significant increase
in the sensitivity of pseudomonas to imipenem 6
months after implementation of restriction policy.
Therefore; it concluded that restriction of car-
bapenems can increase the sensitivity of P. aerogi-
nosa to imipenem (21).

In conclusion, our results and other men-
tioned studies detected various areas of inappro-
priate use of broad-spectrum antibiotics such as
meropenem. With regard to the important role of
these drugs in the treatment of serious nosocomial
infections, a combination of both restrictive and
educational measures such as the implementation
of standard guidelines, performing ongoing edu-
cation of hospital staff regarding proper antibiotic
prescription, strict controlled use of broad-spec-
trum antiobiotics, in conjunction with formal in-
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fectious disease consultation are essential in order
to promote more rational drug use as well as to
decrease in the frequency of antibiotic resistance.
This multifaceted approach should involve phar-
macists, clinical microbiologists, physicians, and
infectious diseases experts.

Study limitations

Our study has several limitations. First, the
study period was limited and hence seasonal varia-
tions in prescribing patterns were not completely
revealed. Second, appropriateness was evaluated
as adherence with defined institutional guideline,
rather than as an objective fact. This, however, is
the case with most drug utilization evaluations.

Drug utilization evaluation of meropenem

Third, in this study, we mainly focused on the ap-
propriate use of meropenem, therefore; issues such
as appropriateness of dose, rout of administration,
drug monitoring, and drug dose adjustment re-
mained uninvestigated.
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