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Defervescence i " Contr, o
in Septic Febrile e,
Patient: A

COmparatlve Objective: Meropenem efficacy and tolerability was reported to measure up to
imipenem/cilastatin, though some data reported that it may be more efficient in

Prospectlve StUdy certain clinical and bacteriological settings. Our aim here is to demonstrate any
possible difference between the two carbapenems in major septic clinical scenarios.
Fever defervescence was selected as a clinical primary “broad” parameter to com-
pare the effectiveness of imipenem/cilastatin and meropenem on fever deferves-
cence in febrile septic patients.

[=] jamalwadimd@yahoo.com

Methods: A prospective multicenter, observational, comparative open label study.
The study was conducted in three hospitals between February — September 2009 in
Amman-Jordan. Data were collected for patients whom were started on imipenem/
cilastatin or meropenem; the study team did not contribute to the antibacterial
selection for patients.

Results: Seventy patients were evaluated, thirty-two imipenem/cilastatin and thir-
ty-eight meropenem treated patients. Age mean was 60 and 57.6 years for Imipe-
nem/cilastatin and meropenem respectively. The APACHE Il score was similar, mean
14.4 for both study arms. There was no significant difference in rates of clinical
diagnoses for both study arms; ventilator-associated pneumonia (VAP), urinary tract
E E infection (UTI), intra-abdominal infections (IAl), blood stream infection (BSI) or for
others sources. Additional anti-gram negative agents were administered in 10 and
9 patients, added anti-MRSA agents in 11 and 12 patients, and antifungal agents

:..: u in 3 and 1 patient in imipenem/cilastatin and meropenem treated patients respec-
tively. There was no significant difference between the mean temperatures (38,6

E 0C for both), antimicrobial utilization days (8.33 versus 6.67), mean days for fever
E defervescence (3.31 versus 2.37, p = 0.36, 95% C.I. (-1.09 - 2.98) for imipenem/

cilastatin and meropenem treated patients respectively, mortality was the same.

This article is available from:

L Conclusion: There is no evidence to support the notion that there is clinical dif-
WWW.iajaa.org

ference in fever defervescence between Imipenem/cilastatin and meropenem in
this evaluated group.

Introduction Gram-negative) and anaerobic pathogens, they are reliable
option for the initial empiric treatment of serious infections
(1, 2). Imipenem/cilastatin has been in the Middle East for
over two decades, a relatively new carbapenem to the area,
meropenem was lately introduced. Its efficacy and tolerability

Carbapenems are group of useful antibacterial agents that
have broad coverage including aerobic (Gram-positive and
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was reported to be similar to imipenem/cilastatin, though
some data reported that it may be more efficient in certain
clinical and bacteriological studies. (1, 3) Our aim is to demon-
strate any possible difference between the two carbapenems
in major septic clinical scenarios. Fever defervescence was
selected as a clinical primary “broad” outcome measure and
mortality as a secondary outcome measure to assess their
comparative efficacy. For the treating physician and patients,
fever defervescence is a major parameter that demonstrates
an adequate response in septic febrile patients to the pre-
scribed antibacterial.

Patients and methods
Study and setup

A prospective multicenter observational comparative open
label study evaluating the difference in fever defervescence
in adult febrile septic patients, when being treated with imi-
penem/cilastatin or meropenem, the study was approved by
the internal review board of each hospital, study teams has
no influence on the treating team for the selection of either
antimicrobial. Patients’ selection took place by reviewing and
following up cases which were treated with the concerned
antibacterials. Sampling was done by recruiting all cases that
were started on either carbapenem, the treating physicians
start their patients on either carbapenem at their discretion.
The administered doses were; imipenem/cilastatin 500 mg
intravenous every 6 hours, or meropenem 1000 mg intrave-
nous every 8 hours. The study took place in three hospitals in
Amman-Jordan with 610 beds, with 69 ICCU beds. The three
hospitals host an array of patients including cancer patients,
bone marrow transplant, solid organ transplants including
kidney in all three hospitals, and one host in addition, liver
transplants.

Diagnosis and recruitment of febrile septic
patient

All patients with fever were selected defined as; Single rectal
temperature of 38.2 C° measured within twenty-four hours
or two 38CY spikes of fever at least two hours apart, and sys-
temic inflammatory response syndrome (SIRS) with suspicion
or documentation of microbial cause. (4) SIRS criteria (38°C <
Temperature < 36°C, Heart rate > 90 beats/min, Respiratory
rate > 20 breaths/min, PaCO2 < 32 mm Hg, 12,000/mm3 <
WBC < 4000/mm3, OR > 10% immature (band) forms). Pa-
tients’ temperature was measured rectally. When (rarely) tem-
perature was measured orally, a 0.5 CO was added as a cor-
rection factor to account for rectal temperature. Normalized
temperature is defined as any twenty-four hours without the
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above definition for fever. The acute physiologic and chronic
health evaluation (APACHE II) score is used as a measure of
patient clinical illness severity.

Eligibility

Eligible patients are all febrile septic patients who are > 18
years old. Both genders, meet definition of febrile sepsis,
including patients with SSTI, CAP, HCAP, VAP (early and late),
UTI, IAl, took carbapenem at least for three days, 500 mg i.v.
every 6 hours for imipenem/cilastatin, or 1000 mg i.v. every
8 hours for meropenem. Patients on previous antimicrobi-
als with continuous fever judged to have no response e.g.
anti-MRSA agent, and a study antimicrobial was added for
non-resolving fever.

Excluded patient are <18 years old, pregnant women or lac
tating women, took the observed study antimicrobials for
less than 3 days, ambiguity and repeated interruption of
treatment and CNS infection. Blood culture growing MRSA,
VRE or any organism resistant to either carbapenem, unless
the patient was not improving on anti-MRSA agent and a
study antimicrobial was added for non-resolving fever. Pa-
tients whom were on one study drug and switched to the
other with fever defervescence in less than 48 hours. Pending
mortality defined as death or anticipated death within 24
hours of patients being on either antimicrobial, in addition
to violation of the definition of septic patients.

Statistics

The aim of the study is to demonstrate whether there is a
difference between imipenem/cilastatin and meropenem in
how many days it took either study antimicrobial to defer-
vesce fever in treated patients. The comparison was done by
testing the proportion difference between the defervescence
days of both antimicrobials. The assumption is that there was
no difference, otherwise it would be rejected, and existence
of difference is declared. Proportions’ difference is assumed
normality, its significance is tested by 95% confidence inter-
val (C.I. 95%) and P < 0.05 was accepted as significance level.
The number of patients needed to be studied assuming nor-
mal distribution following z statistics is > 30 per study arm.

Outcome measures

The primary measure is the days’ difference in that imipenem/
cilastatin versus meropenem takes to normalize temperature
for > 48 continuous hours. The secondary outcome measure
is mortality by discharge, including mortality after starting
either study antimicrobial.
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Results

Seventy patients were included, thirty-two in imipenem/cilas-
tatin and thirty-eight in meropenem treated patients. Age
mean was 60 years for Imipenem/cilastatin and 57.6 years
for meropenem. The APACHE Il scores were similar (mean
= 14.4). The clinical diagnoses were almost similar between
the two groups for all diagnoses identified like VAP (early and
late), UTI, 1A, BSI, undefined sepsis source or others diagnoses
(Table 1). Additional gram-negative coverage in combination
was utilized in 10 and 9 patients, added anti-MRSA agents in
11 and 12 patients (though no MRSA was isolated later from
both arms) and antifungal agents in 3 and 1 respectively in
imipenem/cilastatin and meropenem, without significant sta-
tistical difference (Data not shown). There was no significant
statistical difference in morbidities for both arms including
diabetes, hematological malignancies, solid tumors, chronic
liver disease and cerebrovascular accidents, but there were
four cases of chronic renal failure and one renal transplant
in meropenem treated patients. There was no significant dif-
ference between the mean temperature (38,6 9C for both)
and antimicrobial utilization days (8.33 versus 6.67, difference
= 1.56, 95% P = 0.33, C.| -1.61 — 4.73). The outcome mea-
sure; mean days for fever defervescence (3.31 versus 2.37,
difference = 0.94 days, p = 0.36, 95% C.I -1.09 - 2.98) for
imipenem/cilastatin and meropenem respectively. Mortality
in both agents-treated patients was similar (Table 2).

Table 1. Patients’ characteristics and demographic data for
the comparative study of imipenem/cilastatin &
meropenem on fever defervescence in febrile adult
septic Patient.

Imipenem/
Characteristic ~ Cilastatin N= 32 Mempenoem
o N = 38 (%)
(%)
Age in years 60.06 57.58
Gender Males 21(65.6) 28 (73.7)
Females 11(34.4) 10 (26.3)
APACSaEngeScore 4-27 240
Mean + S.D 14.43 + 7.262 14.45 + 10.352
<10 " 18
11 -20 12 9
> 21 7 11
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Early VAP

Late VAP

uTI
A
BSI
CAP
HCAP
Sepsis (undefined)
Others*

Diabetes mellitus

Chronic renal
failure

Hematological
malignancy

Solid organ

transplant
recipient

Solid tumor

Chronic liver
disease

Cerebrovascular
accidents

Others
None

Not Available

Other Gram-
Negative coverage
Agents Added

Anti-MRSA
Agents Added

Anti-Fungal
Agents Added

Exclusion

Others*: Hypertension, coronary
artery disease, and soft tissue
rheumatism, MRSA: methicillin-
resistant Staphylococcus aureus
VAP: ventilator-associate pneumonia
IAl: intra-abdominal infection

Clinical Diagnosis
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CAP: community-acquired
HCAP: healthcare-associated

UTI: urinary tract infection

BSI: blood stream infection
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Table 2. Comparisons in imipenem/cilastatin and meropenem treated patients in temperature, antimicrobial utilization in
days, mean days of fever defervescence and mortality in febrile septic patient.

Imipenem/cilastatin Meropenem . P value (95% C.l.) for
L N =32 N =38 Difference the difference

Temperatﬁrg*DMea” e 38.6 + 0.53 386+ 0.63 0.001 099 (-0.28 - 28)
Antimicrobial Utilization

Days Mean and = S.D. 8.33+£8.6 6.76 £4.2 1.56 0.33(-1.61-4.73)

Mean days to fever
defervescence 3.3 2.37 0.94 0.36 (-1.09 - 2.98)
Mortality 6 0.0

* Temperature maximum reading on the start of therapy
95%Cl: Confidence interval at 95% level.
S.D: Standard deviation. N: number

Discussion

Imipenem/cilastatin and meropenem are the only available
carbapenems which are indicated in sever sepsis in our part
of the world. (1) Ertapenem is also available, but severe sepsis
and BSI are not among its labeled uses. However, it is licensed
for the treatment of 1Al that require or do not require surgery
(5, 6, 7), diabetic foot infections, (8) HCAP and inpatient
non-ICU HAP. (9, 10)

Earlier studies compared imipenem/cilastatin and meropen-
em for their in vitro susceptibility in gram-positive and gram-
negative isolate, (11, 12) clinical efficacy, tolerability, phar-
macodynamic/pharmacokinetic properties, dosing and cost
effectiveness analysis. (13, 14, 15, 16) However, there were no
studies found comparing fever defervescence as an important
clinical indicator of efficacy. This study evaluates both car-

bapenems in febrile septic patients for fever defervescence,
which was our main concern to demonstrate. As this pa-
rameter is perceived as an important efficacy parameter for
physicians and patients. Both groups had a similar APACHE |
score and clinical diagnoses underlying sepsis, including VAP,
IAl, UTI, BSI and other unidentified sources.

In conclusion this study demonstrate that the difference in fe-
ver defervescence between imipenem/cilastatin and merope-
nem was not significant, P = 0.36, 95% C.I. (-1.09 - 2.98).
Mortality during and at the end of therapy were similar in
both groups. Although morbidities appear higher in merope-
nem, a renal transplant patient, four chronic renal failure pa-
tients as well as (others) undefined morbidities. A future study
with larger study sample may adjust better for morbidity and
microbiological match; it may be needed to amend for some
confounders.

© Under License of Creative Commons Attribution 3.0 License



iMedPub Journals

Our Site: http://www.imedpub.com/

References

1. Steven J. Edwards, Cathy E. Emmas and Helen E. Campbell.
Systematic review comparing meropenem with imipenem plus
cilastatin in the treatment of severe infections. Current Medical
Research and Opinion. 2005 April 22; 21(5): 785-794

2. Michael A. Pfaller and Roland N.Jones. Mystic results from the
Americas: resistance implications in the treatment of serious
infections. 2000. JAC: 46, Topic T2: 25-37.

3. Antonio Basoli et al. Imipenem/cilastatin (1.5 g daily) versus
Meropenem (3.0 g daily) in patients with intra-abdominal infections:
results of a prospective randomized trial. 1997; Scand J Dis 29: 503-
508.

4. lain Mackenzie and Andrew Lever. Management of sepsis. BMJ
2007;335:929-932. doi:10.1136/bmj.39346.696620.AE

5. Arturo S. Dela Pena, et al. For the Optimizing Intra-Abdominal
Surgery with Invanz (OASIS)-1 Study Group. Efficacy and Safety of
Ertapenem Versus Piperacillin-Tazobactam for the Treatment of Intra-
Abdominal Infections Requiring Surgical Intervention. doi:10.1016/].
gassur.2005.06.015

6. Gail L. Woods et al. The 004 Intra-abdominal Infection Study Group.
Ertapenem monotherapy versus combination therapy with ceftriaxone
plus metronidazole for treatment of complicated intra-abdominal
infections in adults. International Journal of Antimicrobial Agents
2002; 20:165 - 173

7. Mark J. DiNubile et al., for the OASIS Il Study Team. Ertapenem versus
ceftriaxone and metronidazole as treatment for complicated intra-
abdominal infections. International Journal of Surgery 2005; 3: 25-34

8. Benjamin A Lipsky, David G Armstrong, Diane M Citron, Alan D
Tice, David E Morgenstern, Murray A Abramson. Ertapenem versus
piperacillin/tazobactam for diabetic foot infections (SIDESTEP):
prospective, randomised, controlled, double-blinded, multicentre trial.
Lancet 2005; 366: 1695-703

Follow us:

fRAB
\

sk Medigalioorg
Dodkors exdnange dlinical experiendes, review
Eheir dases and share dlinidol Knowledge. You
don also addess loks o medidal publidakions for
free. Join Now! wkkpiimedicalioning dom/

© Under License of Creative Commons Attribution 3.0 License

THE INTERNATIONAL ARABIC JOURNAL

Vol. 2 No. 2:3
doi: 10.3823/712

OF ANTIMICROBIAL AGENTS

9. S. V. Yakovlev et al. Ertapenem versus cefepime for initial empirical
treatment of pneumonia acquired in skilled-care facilities or in
hospitals outside the intensive care unit. Eur J Clin Microbiol Infect Dis.
DOI 10.1007/s10096-006-0193-0

10. Lionel A. Mandell et al. Infectious Diseases Society of America/
American Thoracic Society Consensus Guidelines on the Management
of Community-Acquired Pneumonia in Adults. Clinical Infectious
Diseases 2007; 44:527-72

11. P. J. Turner. Mystic: a global view. JAC 2000; 46: Topic T2: 9 -23

12. Paul R. Rhomberg, Ronald N. Jones. Summary trends for the
Meropenem Yearly Susceptibility Test Information Collection Program:
a 10-year experience in the United States (1999-2008). Diagnostic
Microbiology and Infectious Disease 2009; 65: 414-426

13. C.Verwaest et al. Meropenem versus imipenem/cilastatin as empirical
monotherapy for serious bacterial infections in the intensive care unit.
ClinMicrobiol Infect 2000; 6: 294-302

14. Thomas G Slama. Clinical review: Balancing the therapeutic,
safety, and economic issues underlying effective antipseudomonal
carbapenem use. Critical Care 2008; 12:233 (doi:10.1186/cc6994)

15. Steven J. Ed wards, He len E. Camp bell, Jonathan M. Plumb. Cost-
utility analysis comparing meropenem with imipenem plus cilastatin in
the treatment of severe infec tions in intensive care. Eur J Health Econ
2006 ; 7:72-78 (DOI 10.1007/510198-005-0333-y)

16. Akira Watanabe - Shigeru Fujimura - Toshiaki Kikuchi. Kazunori Gomi
- Katsuhiro Fuse - Toshihiro Nukiwa. Evaluation of dosing designs
of carbapenems for severe respiratory infection using Monte Carlo
simulation. J Infect Chemother 2007; 13:332-340 (DOI 10.1007/
$10156-007-0562-3)

Publish with iMedPub

http://www.imedpub.com

v The Journal is an open access peer-reviewed journal that publishes
scientific papers about all aspects of antimicrobials. The journal will
publish original research articles, reviews, brief reports and case reports
dealing with basic and clinical antibacterial agents, antiviral, antiproto-
zoals, antituberculuous, antifungal and antihelminthes agents.

v All manuscripts must be prepared in English, and are subject to a
rigorous and fair peer-review process. Accepted papers willimmediately
appear online.

v The journal aims to advance the knowledge, attitude and the research
of chemotherapy in the Arabic world in cooperation with international,
national scientific and public societies as well as research centers with
similar aims and objectives.

Submit your manuscript here:
http://www.iajaa.org

- J




