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Efficacy of anti-pseudomonal antibiotics: Need to reconsider
the empirical use of cefepime

Sir,

Pseudomonas aeruginosa accounts for
approximately 10 per cent of all nosocomial infections
andisassociated with widespread antibioticresistance!'=.
Inappropriate selection of antibiotics leads to increased
mortality and, hence, management of this infection
needs to be tailored according to local antibiogram
patterns*®. Cefepime is one of the few antibiotics
reported to have consistent anti-pseudomonal activity,
though reports on cefepime resistance are rising®®.
We, therefore, analyzed the susceptibility pattern of P
aeruginosa to cefepime and compared the same with
other anti-pseudomonal antibiotics.

This prospective study was performed in the
department of Microbiology, Himalayan Institute of
Medical Sciences, Dehradun, Uttrakhand, India during
March 2010 to February 2012. The study protocol was
approved by the institutional ethics committee. All
consecutive patients with positive P. aeruginosa culture
were included in the study. The calculation of sample
size was based on presumptive prevalence of 40-50
per cent resistance among the recovered P. aeruginosa
isolates to third-generation cephalosporins’®!'. The
optimum sample size calculated was between 600
and 617. Antimicrobial sensitivity, with commercial
discs Himedia, India was tested against piperacilin,
piperacillin-tazobactam,  ceftazidime, cefepime,
ciprofloxacin, gentamicin, amikacin and imepenem by
Kirby-Bauer method, following the recommendations
of Clinical and Laboratory Standards Institute (CLSI)'2.
ATCC 25873 strain of P aeruginosa was used as
control and interpretation of antimicrobial sensitivity
was done according to interpretive criteria published in
CLSI guidelines.

Proportions of sensitive isolates recovered from
out-patients and in-patients were compared using Chi-

560

square test. Sensitivity to cefepime vis-a-vis other
antibiotics was compared using Chi-square test and
Fisher’s exact test, wherever appropriate. SPSS version
17.0 (Chicago: SPSS Inc. USA) was used and P<0.05
was considered significant.

Atotal of 618 consecutive isolates of P. aeruginosa,
recovered from as many patients, were included. The
median (5" - 95 percentile) age of the patients was
68 (range 45-88) years. The isolates were recovered
from a variety of specimens, including pus (n= 249),
urine (n=123), endotracheal secretions (n=84), throat
swab (n=12), sputum (n=31), trans-tracheal secretions
(n=49), bronchoalveolar lavage fluid (n=27), double
lumen jugular catheter (n=24) and eye discharge
(n=19). Approximately two-thirds of the isolates were
recovered from in-patients (n=408; 66%).

We observed sensitivity to piperacillin-tazobactam
in >90 per cent isolates (n= 574, 92.9%), followed by
piperacillin (n=551, 89.1%) and imipenem (n=446,
72.1%). Moderate sensitivity, ranging from 40.7
to 60 per cent, was observed for amikacin and the
third-generation cephalosporins. However, cefepime
demonstrated poorer anti-pseudomonal  activity
compared to each of the third-generation cephalosporins
(Table I). Considering the isolates from out-patients and
in-patients to be representatives of community-acquired
and nosocomial isolates respectively, we observed
that a significantly higher proportion of nosocomial
isolates were resistant to ceftriaxone (48.93%) and
cefoperazone (43.4%). Resistance was significantly
higher (P<0.001) among community-acquired isolates
for majority of the antibiotics (Table I).

A significantly higher proportion of isolates was
resistant to cefepime and sensitive to other antibiotics.
Piperacillin-tazobactam, piperacillin and imipenem
were most effective against cefepime-resistant isolates
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(Inpatient department)

Table 1. Susceptibility pattern of P. aeruginosa isolates to anti-pseudomonal antibiotics from OPD (Out patient department) and IPD

Antimicrobial agent

Number of isolates, n=618

Sensitive isolates (%)

Total IPD (n=180) OPD (n=438)

Piperacillin 551 (89.1%) 179 (99.4) 372" (84.9)
Piperacillin/tazobactam 574 (92.9%) 176 (97.8) 398 (90.9)
Ceftazidime 371 (60%) 151 (83.9) 220 (50.2)"
Ceftriaxone 302 (48.9%) 70 (38.9) 232 (53)

Cefoperazone 268 (43.4%) 56 (31.1) 212 (48.4)"
Cefepime 161 (26.1%) 69 (38.3) 92 (21)”

Ciprofloxacin 112 (18.1%) 49 (27.2) 63 (14.4)"
Gentamicin 143 (23.1%) 89 (49.4) 54 (12.3)"
Amikacin 252 (40.7%) 92 (51.1) 160 (36.5)™
Imipenem 446 (72.1%) 207 (46.4) 239 (53.5)"

P'<0.01, ""<0.001 compared to IPD

(Table II). Resistance to all cephalosporins was seen
in 74 (11.9%) isolates, of which 44 (59.5%), 61
(82.4%) and 58 (78.3%) were sensitive to piperacillin,
piperacillin-tazobactam and imipenem, respectively,
thereby further wvalidating the anti-pseudomonal
efficacy of piperacillin-tazobactam.

An alarming level of resistance was observed
to almost all anti-pseudomonal antibiotics with
the community-acquired P aeruginosa isolates
demonstrating higher resistance compared to hospital
isolates. We had earlier reported antibiotic resistance in
a relatively higher proportion of P. aeruginosa isolates
recovered from this region’'. In this study a higher

percentage of antibiotic resistance was seen among
community-acquired isolates, though the mechanism
underlying this phenomenon is unclear. The reason
could be an indiscriminate use of antibiotics in the
local community.

The considerably higher resistance to cefepime,
compared than to the older third-generation
cephalosporins was also unexpected. Compared to
third-generation cephalosporins, the fourth-generation
cephalosporins are poor inducers of, and relatively
resistant to type I chromosomally-encoded and some
plasmid-mediated f-lactamases and extended-spectrum
B-lactamases't. Consequently these are traditionally

Table I1. Comparison of the anti-pseudomonal activity of cefepime vis-a-vis other antibiotics

antibiotics

to cefepime
S, sensitive; R, resistant; Values are given as N (%)

N=618 Ceftazidime Ceftriaxone Cefoperazone Imipenem Piperacillin Piperacillin-
tazobactam
S R S R S R S R S R S R
n=371 n=247 1n=302 n=316 n=268 n=350 n=446 n=172 n=551 n=67 0n=574 n=44
Cefepime S 115 46 121 40 98 63 161 0 156 5 161 0
(18.6) (7.4) (19.5) (6.4) (15.8) (10.3) (26) (25.3) (0.8) (26)
R 256 201 181 276 170 287 285 172 395 62 413 44
(41.5)  (32.5) (29.5) (446) (275) (464) (46.2) (27.8) (63.9) (10) (66.8) (7.2)
P value 0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Figures in parentheses indicate the percentage of all Pseudomonas isolates (n= 618) that were sensitive or resistant to the corresponding

“Signifies statistical significance of the difference in sensitivity of the Pseudomonas isolates to the corresponding antibiotic, compared
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described to have an extended antibacterial spectrum
and have been recommended for empirical treatment
of serious infections in hospitalized patients, in whom
Gram-positive microorganisms, Enterobacteriaceae,
and Pseudomonas are potential pathogens’®,
Furthermore, cefepime has been reported to have
comparable activity to ceftazidime for P. aeruginosa'®.
Cefepime is also recommended as the drug of choice
in febrile neutropenic patients in whom Pseudomonas
is a predominant pathogen'. Similar studies need
to be done in other parts of the country to assess the
actual situation. Further studies should be conducted
to elucidate the predominant mechanisms of resistance
to B-lactam antibiotics among such isolates. These
mechanisms might hint at novel therapeutic targets for
the better management of infections due to multi-drug
resistant strains of Pseudomonas.
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