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Introduction
Antibiotic resistance has become a major clinical and public 
health problem within the lifetime of most people living today.  
The World Health Organization has declared antibiotic resistance 
as a major threat to global health security. Compared to the 
developed countries, the ease of availability and inappropriate use 
of antibiotics in developing countries have resulted in far greater 
levels of antibiotic resistance [1]. 

Multidrug resistance (MDR) is defined as non-susceptibility to one 
or more antimicrobials on three or more antimicrobial classes, while 
strains that are non-susceptible to all antimicrobials, are classified 
as extreme drug-resistant strains [2]. The rising incidence of 
Multidrug-resistant Gram negative bacilli (MDR-GNB) presents a 
challenge in healthcare settings because of the paucity of effective 
antimicrobial agents that are available to treat infections with these 
organisms. Furthermore, no new research antimicrobial molecules 
having an activity solely against gram-negative spectrum or 
bacteria already resistant to all currently available antibacterials 
are under development [3,4].

This shifts our focus to reexamine older antibiotics that had largely 
been banished because of their toxic side effects. One such agent 
is chloramphenicol which was released for use in the United 
States in 1949. The impulse to reexamine this older antibiotic is 
all the stronger because it has not been heavily used in recent 
years, thereby not giving the bacteria much chance to develop 
resistance. 

It was against this background, this study was conducted to assess 
the sensitivity of chloramphenicol against multidrug resistant gram 
negative bacteria isolated from patients at a tertiary care hospital 
in Jaipur.



MATERIALs AND METHODS
A total of 650 consecutive Gram Negative Bacteria were isolated 
in the Microbiology lab from various clinical samples of patients 
admitted at a tertiary care hospital in Jaipur, Rajasthan between 
January - June 2014. The organism identification and sensitivity 
testing was routinely performed on an automated system (Microscan 
autoScan- 4 by Seimens Healthcare Ltd.). For the purpose of the 
study, multidrug resistance was considered as resistance to at 
least three of the different classes of commonly used antimicrobials 
(Penicillins, Cephalosporins, Aminoglycosides, Flouroquinolones, 
β lactams/β lactamase inhibitor combinations and Carbapenems). 
Consecutive MDR GNB isolates were further screened for 
chloramphenicol susceptibility by the disc diffusion method as per 
CLSI guidelines [5]. The isolates with a zone diameter measuring 
≤ 12 mm were considered as resistant, those with zone diameter 
measuring between 13-17mm were considered as intermediate 
and those with zone diameter measuring  ≥ 18 mm were considered 
as sensitive.

RESULTS
A total of 483 (75%) MDR-GNB strains were obtained from 650 
consecutive GNB isolated in the Microbiology lab during the six 
months study period. [Table/Fig-1] shows the percentage isolation 
of MDR GNB isolates from various clinical specimens. The 
percentage isolation of MDR - GNB was highest for urine (45%) 
followed by respiratory specimens (34%) and pus specimens 
(11%). [Table/Fig-2] shows the frequency distribution of MDR 
- GNB. Majority of the MDR-GNB isolates were Escherichia coli 
(51%) and Klebseilla pneumoniae (31%). [Table/Fig-3] shows 
the percentage sensitivity of Chloramphenicol to various MDR-
GNB. A total of 68% of MDRGNB were found to be sensitive to 
Chloramphenicol.
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ABSTRACT
Introduction: Multidrug-resistant gram-negative bacteria cause 
infections which are hard to treat and cause high morbidity 
and mortality. Due to limited therapeutic options there is a 
renewed interest upon older antimicrobials which had fallen into 
disuse as a result of toxic side effects. One such antibiotic is 
chloramphenicol which was sidelined due to reports linking its 
use with the development of aplastic anaemia. 

Aim:  A study was conducted to evaluate the susceptibility of 
chloramphenicol in light of the emerging problem of multi-drug 
resistant gram negative bacteria (MDR GNB). 

Materials and Methods: A total of 483 MDR GNB of the 650 
consecutive Gram Negative Bacteria isolated from various 

clinical samples of patients admitted at a tertiary care hospital 
in Jaipur between January-June 2014 were screened for 
chloramphenicol susceptibility by the disc diffusion method as 
per CLSI guidelines. 

Results:   The MDR GNB isolates were obtained from 217 (45%) 
urine, 163 (34%) from respiratory samples, 52(11%) from pus, 42 
(9%) from blood and 9 (2%) from body fluids. A 68% of the MDR 
GNB isolates were found to be sensitive to chloramphenicol. 

Conclusion: Clinicians should always check for the local 
susceptibility of Gram-negative bacteria to chloramphenicol. 
This antibiotic has a potential to play a role in the therapeutic 
management of infections due to MDR GNB pathogens. 
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DISCUSSION
The alarming epidemic of MDR bacteria and the reluctance of 
the pharmaceutical industry to invest in the development of new 
antibiotics have forced the clinicians to reintroduce forgotten 
antibiotics in clinical practice. Chloramphenicol is one such old 
broad-spectrum antibiotic.

This antibiotic was originally derived from the bacterium 
Streptomyces venezuelae. It was isolated by David Gottlieb and 
introduced into clinical practice under the trade name Chloromycetin 
and was widely used in the 1950s [5]. Chloramphenicol is a potent 
inhibitor of protein synthesis and acts by binding reversibly to the 
50S subunit of the bacterial ribosome and is extremely active against 
a variety of organisms including bacteria, spirochetes, rickettsiae, 
chlamydiae and mycoplasmas. It has bacteriostatic activity against 
most pathogens but is bactericidal for Haemophilus influenzae, 
Streptococcus pneumoniae, and Neisseria meningitides [6,7]. 
It has good oral bioavailability and excellent tissue penetration. 

However, its use in the developed countries was abandoned due 
to reports linking this drug with serious adverse effects such as 
irreversible and fatal aplastic anaemia and gray baby syndrome in 
premature and newborn infants [8]. 

After decades of limited use, this drug is now the focus of 
renewed interest. Because of the ease of availability and low cost 
Chloramphenicol is still widely used in many developing countries 
to treat typhoid fever, anaerobic infections, bacterial meningitis 
in patients allergic to penicillin, brain abscesses and rickettsial 
infections [9]. The data on chloramphenicol susceptibility patterns 
in developed countries in recent years is limited.  In India, studies 
have documented a 90–95% re-emergence of chloramphenicol 
susceptibility among Salmonella enterica serotype typhi isolates 
[10,11].

We identified 483 (74%) MDRGNB strains from 650 consecutive 
GNB isolated in the Microbiology lab during the study period. 
A total of 68% of MDRGNB were found to be sensitive to 
Chloramphenicol in our study. A similar study conducted on 1037 
consecutive MDRGNB isolates from ICU admitted patients at a 
level - 1 trauma centre at AIIMS, New Delhi found only 15% (155) 
of the isolates to be susceptible to chloramphenicol [12]. Another 
study from a tertiary care hospital in Tirupati, South India reported 
25.5% (40/157) of the pan drug resistant GNB to be sensitive 
to Chloramphenicol [13]. The probable explanation for a much 
higher chloramphenicol sensitivity observed compared to the two 
previous Indian studies is a totally different geographical location 
(West India) where the present study was conducted. Further the 
two Indian studies were conducted a few years back and the time 
gap could have contributed to resurgence of chloramphenicol 
sensitivity in our region. Moreover, the fact that Chloramphenicol 
consumption is minimal at our hospital would also explain for 
higher sensitivity of the drug at our centre.

This study reveals that 83% of the MDR Escherichia coli isolates 
and 50% of the MDR Klebseilla pneumoniae isolates to be sensitive 
to chloramphenicol. In a recent National survey conducted 
at Israeli hospitals on Chloramphenicol use and susceptibility 
patterns, the susceptibility of Enterobacteriaceae ranged between 
73%-90% to chloramphenicol [9]. In a study from Surat, Gujarat 
only 7.6% of the Enterobacteriaceae was found to be sensitive 
to chloramphenicol [14]. Nitzan et al., have reported a lower 
resistance rate to chloramphenicol (18.4%) in all the members of 
the Enterobacteriaceae, reaching statistical significance in E. coli, 
Klebsiella spp., Enterobacter spp., Citrobacter spp., Serratia spp. 
and Morganella spp [15].

We found 19% of MDR Acinetobacter baumannii and 33% of 
the MDR Pseudomonas aeruginosa strains to be sensitive to 
Chloramphenicol. Our findings are consistent with a  recent 
review which reported susceptibility rates of the non-fermenting 
pathogens A. baumannii and P. aeruginosa to chloramphenicol  
varying  from 0 -20% [15].

Hussain et al., from Pakistan have reported 71.7% of the ESBL GNB 
isolates  to be sensitive to chloramphenicol [16].  Another study 
carried out in United Kingdom revealed efficacy of chloramphenicol 
against Carbapenem resistant GNB [17]. 

A recent systematic literature review of 113 studies on the invitro 
activity of chloramphenicol against clinical ESKAPE pathogens 
(Enterococcus faecium, Staphylococcus aureus, Klebsiella 
pneumoniae, Acinetobacter baumanii, Pseudomonas aeruginosa, 
Enterobacter spp.) found high susceptibility rates among gram-
positive bacteria. The authors concluded that though the risks 
versus the benefits of chloramphenicol use are yet to be analyzed 
but the role of chloramphenicol needs to be re-examined in light of 
the emerging problem of multi-drug-resistant pathogens [18].

In another recent systematic review and meta-analysis of 
randomized controlled trials (RCTs) on the efficacy and safety 

[Table/Fig-1]: Percentage Isolation of MDR-GNB isolates from various clinical 
specimens

[Table/Fig-2]: Frequency distribution of Multi-drug Resistant Gram Negative 
Bacteria

Gram Negative Bacteria
MDR-GNB Isolates sensitive to chloramphenicol/
Total MDR-GNB  isolates (% Sensitivity of MDR 
GNB isolates to Chloramphenicol)

Acinetobacter baumannii 3/16(19)

Citrobacter Species 5/8(62)

Escherichia coli 204/246(83)

Klebseilla pneumoniae 77/151(51)

Enterobacter species 18/25(72)

Morganella morganii 5/5(100)

Proteus species 7/20(35)

Pseudomonas aeruginosa 1/3(34)

Empedobacter brevis 1/1(100)

Stenotrophomonas maltophilia 3/4(75)

Serratia marcescens 1/2(50)

Burkholderia  cepacia 2/2(100)

Total 483/650(68)

[Table/Fig-3]: Percentage Sensitivity of Chloramphenicol to various Multi-drug 
Resistant Gram Negative Bacteria
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of chloramphenicol, it was concluded that Chloramphenicol 
is a safe alternative antibiotic for shorter antibiotic regimens 
but in comparison to the available alternatives its efficacy is 
not established for the treatment of respiratory tract infections, 
meningitis and enteric fever. Further, more of RCTs are needed for 
evaluating the use of chloramphenicol for the treatment of MDR 
organisms in absence of alternative antibiotics [19].

limitation
The main limitation of our study is that it shows results from a 
restricted geographic area - a single tertiary care centre and is purely 
laboratory based. Moreover; there was no clinical correlation to see 
the therapeutic outcomes of the drug. It would be more beneficial 
if multicentric studies are carried out to find out the susceptibility of 
MDRGNB isolates against chloramphenicol. 

CONCLUSION
In this era of increasing antibiotic resistance and in view of relatively 
high susceptibility rates, Chloramphenicol may have an expanded 
role in our antimicrobial arsena. It becomes important that we 
reacquaint ourselves with this potent antimicrobial. There is need to 
further evaluate this antimicrobial for determining the in vitro as well 
as invivo efficacy before broad based usage of this compound can 
be undertaken.
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