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Clinical profile of patients treated with cefepime/tazobactam: A new 
ß-lactam/ß-lactamase inhibitor combination
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Department of Infectious Diseases, Apollo speciality Hospital, Chennai, South India

ABSTRACT

Objectives: Cefepime/tazobactam is a new ß-lactam/ß-lactamase inhibitor combination licensed for clinical use by 
Drugs Controller General of India. Aim of our study was to analyze the clinical efficacy and safety of cefepime/tazobac-
tam in patients with sepsis. To the best of our knowledge, this is the first published clinical study on this drug. 

Materials and methods: A retrospective observational study on the efficacy and safety of cefepime/tazobactam was 
conducted at a tertiary care hospital, South India. Patients who had a clear source of infection, having a single organism 
as the causative agent and being treated with cefepime/tazobactam alone were analyzed for efficacy and those cases 
who had a clear source of infection but either had multiple organism grown or cultures being negative or those patients 
who received a combination of antibiotics were analyzed for the safety analysis. 

Results: Thirty two patients satisfied our study criteria. All 15 patients in the efficacy group (nine with ventilator associ-
ated pneumonia, three tracheitis, two bacteraemia and one with urosepsis) had complete clinical cure, with microbio-
logical cure in cases where a repeat culture was indicated. There were no significant side effects in any of the evaluable 
32 patients assessed for safety. 

Conclusion: Cefepime/tazobactam is a safe and effective agent to treat patients with nonlife threatening sepsis due to 
Gram negative bacteria. J Microbiol Infect Dis 2012; 2(3): 79-86

Key words: Cefepime/tazobactam, BL-BLI, carbapenem sparing strategy.

Cefepim/tazobaktam ile tedavi edilen hastaların klinik seyri: Yenir bir ß-laktam/ß-
laktamaz inhibitor kombinasyonu

ÖZET

Amaç: Sefepim/tazobaktam, Hindistan Genel İlaç Kontrol Dairesi tarafından klinik kullanım lisansı verilen yeni bir ß-
laktam/ß-laktamaz inhibitor kombinasyonudur. Bu çalışmanın amacı sefepim/tazobaktam’ın sepsis hastalarında etkinli-
ğini ve güvenirliliğini incelemek idi. Bizim bilgimize göre bu makale bu ilaçla ilgili basılan ilk klinik çalışmadır. 

Gereç ve yöntem: Sefepim/tazobaktam’ın etkinlik ve güvenilirliği üzerine Güney Hindistan’da üçüncü basamak bir 
bakım merkezinde retrospektif bir gözlem çalışması yapıldı. Enfeksiyon kaynağı belli olan, tek bir mikroorganizmanın 
etken olarak izole edildiği ve tek başına sefepim/tazobaktam ile tedavi edilen hastalar etkinlik açısından incelendi ve 
belirgin bir enfeksiyon kaynağı olduğu halde birden çok organizma üreyen veya kültürü negatif olan yada tedavi için bir 
antibiyotik kombinasyonu alan hastalar güvenilirlilik analizi için incelendi. 

Bulgular: Hastalardan 32’si bizim kriterlerimizi tam olarak karşılamaktaydı. Etkinlik grubundaki 15 hasta (dokuz ven-
tilatör ilişkili pnömoni, üç trakeit, iki bakteriyemi ve bir ürosepsis) klinik iyileşme gösterdi, hastaların mikrobiyolojik 
iyileşmesi tekrarlanan kültürlerle gösterildi. Güvenilirlilik grubunda değerlendirilen 32 hastanın hiçbirinde ciddi bir yan 
etki görülmedi. 

Sonuç: Sefepim/tazobaktam, gram negatif bakterilern etken olduğu hayatı tehdit etmeyen sepsisin tedavisinde güvenli 
ve etkin bir ilaçtır.

Anahtar Kelimeler: Sefepim/tazobaktam, BL-BLI, karbapenem koruma stratejisi
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INTRODUCTION

Increasing prevalence of carbapenem resistant 
Gram negative bacteria is a serious global chal-
lenge, restricting therapeutic options against 
these bacteria to a limited number of drugs, espe-
cially colistin. Reports of colistin resistant bacte-
ria have been on the rise in recent years, opening 
window to the pan resistance and a world with-
out antibiotics.1-3 To circumvent this scenario, a 
strategy of carbapenem restriction and exploring 
alternative treatment strategies with ß-lactam/ß-
lactamase agents has been advocated by vari-
ous experts.4-6

Many Indian centers have reported very high 
prevalence of ESBL producers.7 Irrational us-
age of carbapenem in centres without function-
ing antibiotic policy and extensive usage even in 
places with good antibiotic stewardship, to treat 
infections due ESBL producing gram negative or-
ganisms, has contributed to the resistance saga.8 
Unlike hospitals in many western countries, for 
instance, United States where Gram positive 
resistance is the predominant menace, Indian 
hospitals are haunted by multi drug resistant 
Gram negative bacteria. Most of the Indian hos-
pitals do not have a functioning antibiotic policy, 
in tune with the absence of a national antibiotic 
policy, fostering indiscriminate usage of antibiot-
ics and skyrocketing antimicrobial resistance.9 
ß-lactam/ß-lactamase inhibitor combinations 
like piperacillin-tazobactam and cefoperazone-
sulbactam have already proven to be good alter-
natives to treat patients with less severe sepsis, 
thus restricting usage of carbapenem only to 
severe life-threatening sepsis.10-12 A recent meta-
analysis concluded that piperacillin tazobactam 
can be a suitable alternative to carbapenems for 
treating patients with bloodstream infections due 
to ESBL-E. coli if active in vitro, to be used as 
definitive therapy.4

Increase in carbapenem usage has a direct 
relationship to increase in carbapenem resistant 
Gram negative bacteria.13 Carbapenem sparing 
and restriction strategy could result in a reduction 
in carbapenem usage and carbapenem resis-
tance rate.14 Combination of a fourth generation 
cephalosporin with a ß-lactamase inhibitor has 
the theoretical advantage of additional activity 
against AmpC and possibly OXA enzymes over a 
third generation cephalosporin.5 Pharmacokinetic 
profiles of these two molecules are complemen-

tary to each other to be used as a combination. 
Cefepime has a half-life of 2 hrs., plasma protein 
binding of 20% and 85% urinary excretion in the 
unchanged form while tazobactam has corre-
sponding figures of 1 hr., 20-23%, and 80%.15-17 

Two grams of cefepime and 250 mg of tazobac-
tam, can be the optional dose in this combina-
tion.18 Cefepime/tazobactam is a new promising 
combination already licensed by the Drug Control-
ler General of India (DCGI) and increasingly used 
in Indian hospitals. No published clinical data is 
available on this drug and limited numbers of in 
vitro studies are published till now. Recent studies 
have recorded good in vitro activity of cefepime/
tazobactam. As per the published data on invi-
tro susceptibility of Gram negative bacteria, from 
our own centre; 60.5% were sensitive to piper-
acillin/tazobactam, 46.2% to cefepime, 80.4% to 
cefepime/tazobactam, 71.3% to cefoperazone/
sulbactam, 79.1% to imipenem and 78.2% to me-
ropenem. Addition of tazobactam increased the 
susceptibility of cefepime from 46.2% to 80.4% 
in gram negative isolates in general; from 34.4 to 
87.9% in E. coli, from 42.3 to 81.0% to Klebsiella, 
from 72.0 to 81.4% in Pseudomonas and 17.2-
54.5% to Acinetobacter.19 In a multi-centre invitro 
study, cefepime tazobactam had a better suscep-
tibility profile (80%) than piperacillin/tazobactam 
(66.7%) and cefoperazone/sulbactam (68.6%) to 
Enterobacteriaceae.20 Other invitro studies have 
been recently published with similar results.21,22 

Aim of our study was to analyse the clinical ef-
ficacy and safety of cefepime/tazobactam in pa-
tients with sepsis.

MATERIALS AND METHODS

A retrospective observational study on the clinical 
efficacy of the new ß-lactam/ß-lactamase inhibi-
tor antibiotic combination: cefepime/tazobactam 
was conducted at a 300 bedded tertiary care On-
cology, Neurosurgical and Orthopaedic Centre in 
South India. Both adult and paediatric patients 
with a clear source of infection and received ce-
fepime/tazobactam for more than 48 hours were 
included in the study. Cases where the source of 
infection was unclear or cefepime/tazobactam 
was administered for less than 48 hours or ce-
fepime/tazobactam was started and immediately 
changed over to another antibiotic or patients 
where cefepime/tazobactam was changed to an-
other antibiotic due to resistant isolates and in 
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those the response to the treatment could not be 
assessed were excluded from the study.

The main study group included cases that 
fulfilled the criteria of having a clear source of 
infection, having a single organism as the caus-
ative agent and being treated with cefepime/
tazobactam alone. Those cases that had a clear 
source of infection but either had multiple organ-
ism grown or cultures being negative or those pa-
tients who received a combination of antibiotics 
were analyzed separately and included for the 
safety analysis.

Case records were analyzed for parameters 
like age, sex, critical care stay, apache II score23, 
duration of fever, invasive procedures if any, 
mechanical ventilation, presence of central line, 
dialysis, total leukocyte count, neutrophil count, 
liver function tests, renal function test, coagula-
tion profile, blood, urine, nasopharyngeal secre-
tion and other cultures and sensitivity, radiologi-
cal imaging, reason for the change of antibiotics, 
prior hospitalization and prior use of antibiotics in 
past 9 months, cytotoxic or corticosteroid usage, 
dose, duration and route of administration of ce-
fepime/tazobactam, other antibiotic combinations 
used and their duration, final microbiological and 
clinical outcome.

RESULTS

Thirty two patients satisfied the inclusion and ex-
clusion criteria (Figure 1). Out of the total 32 pa-
tients, cultures were positive intwenty three. Fif-
teen of these cases received monotherapy with 
cefepime/tazobactam and remaining 8 either had 
polymicrobial growth or received combination 
treatment. Fifteen patients having culture positiv-
ity with one organism and treated with cefepime/
tazobactam monotherapy were included in the 
first group and hence were taken up to study the 
efficacy; while all 32 were included in the safety 
evaluation. Seven among the total twenty three 
positive isolates were resistant to Carbapenem 
and sensitive to cefepime/tazobactam (Table 1).

Of the 15 patients in the first group (Table I), 
five were admitted with trauma, four with Cere-
brovascular accident, three with malignancy, two 
with Space occupying lesion in the brain and 
one with subglottic stenosis. Six patients (40%) 
developed ventilator associated pneumonia, 3 
(20%) hospital acquired pneumonia, 3 (20%) had 

tracheitis, 2 (13.33%) had bacteremia and one 
had urosepsis. Mean age of these patients was 
52.5, mean Apache II score was 14.46, and aver-
age critical care stay was 10.1 days. Five of 15 
patients grew Pseudomonas, three Klebsiella, 
three were E. coli, three Acinetobacter and one 
Pantoea. Ten isolates were resistant to cefepime, 
5 sensitive to cefepime and all were sensitive to 
cefepime/tazobactam.

Cefepime- tazobactam dosage administered 
was 2.25g 8th hourly for 12 adults, 12th hourly 
for 2 adults and 1.125 g 8th hourly for one pedi-
atric patient. Average duration of treatment was 
9.4 days. Average cumulative dose of cefepime/
tazobactam received by adults was 60.1 g and 
the pediatric patient 27 g. Microbiological clear-
ance was seen in all 4 patients where a repeat 
culture was performed. All 15 patients improved 
clinically and were discharged. Two patients with 
bacteremia (one E. coli and the other Pantoea, 
both isolates cefepime resistant and cefepime 
tazobactam sensitive) had microbiological and 
clinical cure. The paediatric patient with E. coli 
UTI had clinical cure. A repeat urine culture was 
not done to assess microbiologic cure.

Eight patients either had polymicrobial growth 
or received combination treatment (Figure 2). 
Mean age of these eight patients was 56.6 years; 
average intensive care stay was 12.5 days and 
mean Apache II score was 16. Four (50%) had 
bacteremia, 2 (25%) Ventilator associated pneu-
monia, one (12.5%) had intra-abdominal infection 
and one (12.5%) had soft tissue infection. Eliza-
bethkingia meningoseptica was the growth in all 
bacteremic patients. Two of these patients were 
treated with combination of cefepime/tazobac-
tam, teicoplanin and rifampicin; one patient with 
cefepime/tazobactam, tigecycline and teicoplanin 
combination and one received cefepime/tazobac-
tam with rifampicin. Among the 2 VAP patients, 
one grew Acinetobacter and was treated with in-
travenous cefepime/tazobactam and nebulised 
colistin and the other patient had Pseudomonas 
(pan sensitive) and E. coli (cefepime resistant) 
and responded well to cefepime/tazobactam 
monotherapy. E. coli and Gemella morbillorum 
was identified from intra-abdominal abscess of 
one patient and was treated with cefepime/tazo-
bactam and teicoplanin combination. Pus sample 
from the soft tissue infection of the face of one 
patient had polymicrobial growth with Klebsiella 
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(cefepime resistant), Pseudomonas (pan sensi-
tive) and Methicillin Resistant Staphylococcus 
aureus and received a combination of cefepime/
tazobactam, aztreonam and linezolid. 

Out of the nine culture negative cases (Fig-
ure 3), 5 had hospital acquired pneumonia and 
four had meningitis. Mean age was 35.3 year; Av-
erage intensive unit stay was 7.44 days and av-
erage Apache II score was 11.2. Four of the five 
hospital acquired pneumonia patients received 
cefepime/tazobactam alone and remaining 1 re-
ceived combination with teicoplanin. One patient 
with meningitis received cefepime/tazobactam 
monotherapy while two received combination 
with vancomycin and one received vancomycin 

and colistin initially and then switched over to ce-
fepime/tazobactam with vancomycin. All these 
patients responded well clinically to the treat-
ment. 

None among the 32 patients had any serious 
side effect. The liver function test, renal function 
test and coagulation profile prior to therapy and 
after treatment showed no untoward changes 
caused by the drug. All the patients had a good 
clinical response and were stable and discharged. 

Draw backs of the study were; the retrospec-
tive design, case selection not being consecu-
tive and the exclusion of those patients where 
cefepime/tazobactam was changed to another 
antibiotic due to a resistant isolates.

Table 1. Clinical profile of patients in the study group.

Case Diagnosis Site of
Isolation Organism Cefepime

 S/R
CT
S/R

Carbapenem
 S/ R

CT
dose

Duration
 in days

Micro
 clearance

Clinical
 improvement

1 Bacteraemia Blood E. coli R S S 2.25g BD 18 Cleared Yes

2 Bacteraemia Blood Pantoea R S S 2.25g TDS 8 Cleared Yes

3 VAP TT Klebsiella
 pneumonia R S S 2.25g TDS 10 NR Yes

4 VAP TT Acinetobacter
 baumannii R S R 2.25g TDS 10 NR Yes

5 VAP TT Pseudomonas
 aeruginosa S S S 2.25g TDS 7 NR Yes

6 VAP NE Pseudomonas
 aeruginosa S S S 2.25g TDS 10 NR Yes

7 VAP ET BAL Pseudomonas
 aeruginosa S S S 2.25g TDS 9 Cleared Yes

8 VAP TT Acinetobacter
 baumannii R S S 2.25g TDS 10 Cleared Yes

9 Tracheitis/ 
?VAP TT Pseudomonas

 aeruginosa S S S 2.25g TDS 8 NR Yes

10 Tracheitis/ 
?VAP TT Acinetobacter

 baumannii R S R 2.25g TDS 10 NR Yes

11 Tracheitis/ 
?HAP NE Klebsiella

 pneumonia R S S 2.25g TDS 10 NR Yes

12 HAP TT Klebsiella
 pneumonia R S S 2.25g TDS 18 NR Yes

13 HAP ET
aspirate E. coli R S S 2.25g BD 10 NR Yes

14 HAP Sputum Pseudomonas
 aeruginosa S S S 2.25g TDS 6 NR Yes

15 Urosepsis Urine E. coli R S R 1.125g TDS 8 NR Yes

CT: Cefepime/tazobactam, TT: Tracheostomy tube, ET: Endotradheal, NA: Nasopharyngeal aspirate, VAP: Ventilator 
Associated Pneumonia, HAP:Hospital Acquired Pneumonia, R: Resistant, S: Sensitive, NR: Not-repeated,
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Figure 1. Overview of study design

Figure 2. Overview of cases with polymicrobial growth/combination therapy.
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Figure 3. Overview of culture negative cases

DISCUSSION

Increasing carbapenem resistance scenario has 
prompted many experts to explore and recom-
mend usage of non carbapenem group of drugs 
and combinations.4.5 Carbapenem resistance be-
ing a major threat, experts in Indian subcontinent 
also have advocated the use of BL-BLI combi-
nations in moderately severe infections due to 
ESBL producers.6,19 Multiple recent publications 
revealed good invitro activity of this drug against 
various Gram negatives. Cefepime/tazobactam 
was found to have very good invitro susceptibility 
profile to Gram negatives, as per the published 
data from our own centre.

To the best of our knowledge, this is the first 
clinical study on cefepime/tazobactam. Our hos-
pital, being a tertiary care oncology and neuro-
surgical center, with high Gram negative bacterial 
resistance rates ;patients admitted to critical care 
units with sepsis especially when the source is 
initially unclear or already having positive cultures 
for multidrug resistant or extremely drug resistant 
Gram negative bacteria; receive combination of 
antibiotics. Such patients could not be taken for 
analysis of efficacy & safety of cefepime/tazobac-
tam.

Cefepime/tazobactam was found to be a 
safe agent, with no serious side effects in any of 
our evaluable patients. All the 15 patients in the 
group selected for analyzing efficacy; where the 

source of infection was clear, with a single organ-
ism isolated and cefepime/tazobactam was used 
as monotherapy, had good clinical response to 
the drug. Microbiological clearance was not sig-
nificant in most patients in this group as they 
were having ventilator associated pneumonia 
or had tracheostomy tube, where repeat culture 
positivity could only have indicated colonization. 
Both patients with bacteraemia (one E. coli and 
the other Pantoea, both cefepime resistant and 
cefepime tazobactam sensitive) had microbiolog-
ical and clinical cure. The paediatric patient with 
E. coli UTI had clinical cure. In the second group 
where the patient had polymicobial growth or a 
combination of antibiotics was used, half of the 
patients (4 out of 8) had Elizabeth kingia menin-
goseptica bacteraemia. Combination treatment 
being the norm in managing these cases, ana-
lyzing efficacy of cefepime/tazobactam was dif-
ficult. In culture negative group, 4 patients with 
HAP and the one with neurosurgical meningitis 
received cefepime/tazobactam as monotherapy 
and all of these cases responded well clinically.

Engineering new ß-lactam antibiotics stable 
against ESBL producers is a time consuming 
and expensive strategy. A practical solution to 
the problem will be studying new combinations 
of ß-lactam antibiotics with ß-lactamase inhibitor 
molecules. Amoxycillin-clavulanate and piper-
acillin-tazobactam are widely used in India and 
abroad with plenty of available clinical data and 
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established breakpoints for the laboratory detec-
tion of susceptibility. Cefoperazone-sulbactam 
is extensively used in most of Indian hospitals 
and in many other countries. Unfortunately this 
combination lacks large scale randomized con-
trol trials, not having FDA licensing, with no es-
tablished laboratory breakpoints by any of the 
reputed guideline committees. These draw backs 
did not hinder extensive use of this molecule, 
serving as a carbapenem sparing strategy, in 
non-life threatening infections. Various guidelines 
like IDSA and ATS have recommended cefepime 
as a therapeutic option for treating patients with 
Hospital acquired pneumonia, severe community 
acquired pneumonia, complicated urinary tract 
infection, complicated skin and soft tissue infec-
tions and meningitis.24,25

Very high ESBL prevalence in India makes 
cefepime a less attractive option against these in-
dications. Combination of cefepime with a ß-lac-
tamase inhibitor molecule significantly enhanced 
the susceptibility profile of this molecule and the 
current study suggests good clinical outcome 
.With the antibiotic pipeline almost dry against the 
gram negatives, it is wise to use BL/BLI combina-
tions in patients with less severe sepsis.

CONCLUSION

Various invitro studies have already underscored 
the good in-vitro activity of cefepime/tazobac-
tam combination against Gram negative bacte-
ria. To the best of our knowledge, this is the first 
published clinical study on this drug. Cefepime/
tazobactam is a safe and effective agent to treat 
patients with nonlife threatening sepsis due to 
Gram negative bacteria. A serious drawback of 
the study is its retrospective observational de-
sign, with possible selection bias. A randomized, 
controlled multicentre clinical trial of this drug with 
other BL-BLI agents like cefoperazone/sulbac-
tam or piperacillin/tazobactam is a necessity of 
the time, in order to spare precious carbapenem 
group of antibiotics and to dampen the impact of 
the scary scenario of increasing extremely drug 
resistant and pan drug resistant Gram negative 
bacteria.
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