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INTRODUCTION:- 
Enterobacteriaceae are know to cause severely fatal human infections, 
with a predominance towards Klebsiella pneumoniae.  In recent years, 
strains of multidrug resistant organisms have quadrupled worldwide 
[1], compromising our ability to manage infections.  Extensively 
resistant strains of  Klebsiella pneumoniae have recently gained 
importance for causing community acquired and nosocomial 
infection, with corresponding rise in morbidity and mortality. 
Increasingly, many strains that are extended-spectrum B-lactamase 
(ESBL) producing as well as Carbapenem resistant are being reported 
as causing outbreaks in hospitals and particularly in intensive care 
units (ICUs) and New Born Units (NBUs). [2] During routine 
antibiogram analysis of Intensive care units, a recent surge was 
observed among the resistance of commonly used  antimicrobials. 
Hence, this study was conducted for analysing multidrug resistant, 
extensive drug resistant and pan drug resistant strains of Klebsiella 
pneumoniae and its antimicrobial susceptibility pattern from critical 
areas of a tertiary care centre.

Amongst all the isolated strains of Klebsiella pneumonia from various 
intensive care units, 98 % were multidrug resistant. Amongst which 57 
% showed extensive drug resistant and 9 % showed pan drug 
resistance. Antibiogram analysis revealed a disturbingly high 
resistance rate for aminoglycosides, fluoroquinolones and higher 
antimicrobials including fourth generation cephalosporins and 
carbapenems amongst others.

METHOD:- The present study was conducted in a tertiary care for one 
year from September  2016 – August 2017, after obtaining institutional 
ethical approval. Analysis of multi drug resistant Klebsiella 
pneumoniae was carried out using WHONET software. Data included 
all the clinical specimen tested in Microbiology laboratory for aerobic 
culture and susceptibility by Kirby Bauer's disc diffusion method and  
MIC method as per availability. The results were interpreted by CLSI 
guidelines 2016 - 2017

RESULT:-
5008 samples coming from  various clinical areas like Medicine, 
Surgery, Paediatrics, Obstetrics and Gynecology etc. were studied. 
Total 447 multi drug resistant Klebsiella pneumoniae could be 
isolated, amongst which  64 isolates were from critical area (Intensive 
care unit) of the hospital and were included in the study.

Multi drug resistant:- Multi Drug Resistance was considered as non-
susceptible to ≥1 agent in ≥3 antimicrobial categories. Antimicrobials 
which were included for analysis of multidrug resistance included 

Amoxycillin – clavulanate, Ampicillin-Sulbactam, Piperacillin-
Tazobactam, Ticarcillin-clavulanate, Cefazolin, Ceftriaxone, 
Cefipime, Doripenem, Ertapenem, Meropenem and Imipenem. 

Amongst 64 Klebsiella pneumoniae isolated from Intensive care unit, 
multi drug resistant Klebsiella pneumoniae was found to be 98 %. (63). 
Specimen wise analysis  was performed which showed that 
predominant  Klebsiella pneumoniae was isolated from blood culture 
with 43% (27) followed by Sputum at 14 % (9) and Swab specimen at 
14 % (9) . While Urine specimen accounted for upto 5 % (3) . Least 
specimen were isolated from ascitic fluid at 2 % (1) as shown in below 
table.

Table 1 Distribution of Multi drug resistant Klebsiella 
pneumoniae isolates from various clinical specimen in critical 

areas

SICU – Surgical Intensive Care Unit    
OBICU- Obstetric Intensive Care Unit    
NICU-  Neonatal Intensive Care Unit    
MICU- Medical Intensive Care Unit

Area wise analysis was performed which showed that predominant 
Klebsiella pneumoniae were isolated from Medical Intensive Care 
Unit at 44% (28) , followed by Neonatal Intensive Care Unit at 43 % 
(27). Surgical Intensive Care Unit accounted for 8 % (5) of multidrug 
resistant Klebsiella pneumoniae while 5 % (3) were from Obstetric 
Intensive Care Unit. 

Extensive drug resistance
Extensive drug resistant (XDR) was defined as non-susceptibility to at 
least one agent in all but two or fewer antimicrobial categories i.e. 
bacterial isolates remained susceptible to only one or two categories of 
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Area Total 
number of 
specimen

(%)

Type of Specimen

Asciti
cFluid

Blood 
culture

Urine Swab Pus
Sputu

m
Miscell
aneous

SICU 5 (8%) - - - 4 - - 1

OBICU 3(5%) 1 - - - - - 2

NICU 27(43%) - 18 - 1 1 1 6

MICU 28(44%) - 9 3 4 - 8 4

Total 63
1

(2%)
27

(43%)
3

(5%)

9
(14%

)

1
(2%

)

9
(14%)

13
(20 %)
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all antimicrobials used in the study. Amongst 63 multi drug resistant 
strains, 57 % (36) belonged to extensive drug resistant category.

Table 2 Distribution of Extensive drug resistant Klebsiella 
pneumoniae isolates from various clinical specimen in critical 

area

As shown in above table, specimen wise distribution of possible 
extreme drug resistant Klebsiella pneumoniae  showed that 
predominant isolates were from Blood culture with 50 % (17) isolates, 
followed by swab at 20% (7) and sputum 20% (7). Urine specimen 
accounted for least isolates at 8 % (3).  Miscellaneous specimen 
comprised of 21 % (13) isolates.

Area wise distribution of extreme drug resistant Klebsiella 
pneumoniae showed that predominant isolates were from MICU at 50 
% (18) followed by  42 % (15)  NICU. SICU accounted for upto 8 % 
(3) of isolates. 

Pan drug resistance
Pan drug resistant (PDR) was defined as non-susceptible to all 
antimicrobial agents listed for the current study.  Although Polymyxin 
and Colistin were found to be 100 % susceptible. Higher 
antimicrobials like Cefipime and  carbapenems were found to be 
resistant to all isolates. Amongst 63 multi drug resistant isolates, 9 % 
(6) accounted for Pan drug resistant Klebsiella pneumoniae as shown 
in table 3. Specimen wise distribution of pan drug resistant Klebsiella 
pneumoniae showed that predominant isolates were from Blood 
culture 56 % (4) ,  followed by 22 % (1) swab and  22% (1) sputum

Table 3 Distribution of Pan drug resistant Klebsiella 
pneumoniae isolates from various clinical specimen in critical 

area

Area wise distribution of pan drug resistant Klebsiella pneumoniae 
showed that predominant isolates were from Neonatal Intensive care 
unit  at 66% (4) followed by Medical intensive care unit 44 % (2).
Antibiogram for Klebsiella pneumoniae isolated from various 
Intensive care units (MICU, SICU, OBICU, NICU) is shown in below 
graph.

Graph 1 Percentage susceptibility  and resistance of enterococci 
from  critical area of a tertiary care hospital 

As shown in graph 1, Higher antimicrobials like Carbapenems , 3rd 
generation Cephalosporins and Aminoglycosides showed alarmingly 
reduced rates of susceptibility.

DISCUSSION:- Klebsiella pneumonia pneumonia is an opportunistic 
human pathogen and is responsible for severe nosocomial infections in 
immunocompromised patients,  with prolonged hospital stay and with 
various implants. [2] Therefore, critically ill patients admitted in 
Intensive care unit are the most vulnerable lot, to get infected. As a 
particular definition of Multi drug resistant, Extensive drug resistant 
and Pan drug resistant is not available in medical literature, this study 
followed definitions given by a group of international expert including 
ECDC and CDC [3].  In current study extensive and pan drug resistant 
Klebsiella pneumoniae was found to be predominantly isolated from 
blood culture specimen of Neonatal Intensive care unit, which is 
similar to the findings of Ogalo Edith Apondi et al. Study of  
Antibiogram showed 100 % resistance to Ampicillin, Piperacillin, 
fluoroquinolones including Lomefloxacin, Levofloxacin, Ofloxacin, 
Norfloxacin, Cephalosporins including Ceftriaxone and even 
Cefipime.  Resistance to majority of Carbapenems  was above 50 %.  
Resistance rates in the current study were comparatively higher to 
studies conducted by  Ogalo Edith Apondi et al, Naz parween et al. 
This may be because the findings of current study included isolates 
from Intensive care units only.
 
Extensive drug resistant and Pan drug resistant isolates were found to 
be 57 % and 9 % respectively in current study.  Pan drug resistance was 
not seen in India, until 2014, when the first case was recorded by Abdul 
Gafur et al [4]. In another study conducted by S. Basak et al in 2015 
37.1% bacterial strains were MDR, 13.8% strains were XDR, and no 
PDR was isolated.[1]  Puneet gupta et al found that 101 (8.1%) out of 
1240 gram negative isolates were XDR and 11 isolates (0.9%) were 

 (5)PDR.

Carbapenems which were considered the drug of choice for septicemia 
uptill now have started showing alarming resistance and with this pace, 
clinicians are left with no other treatment option, but Polymyxin and 
Colistin. This marks a step forward towards the pan drug resistance  
era, where infection management becomes an irresolvable crisis. 

CONCLUSION:- It was observed that  amongst 64 Klebsiella 
pneumoniae pneumonia strains isolated from various intensive care 
units , a whooping 98 % (63) were multidrug resistant.  Amongst these,  
57 % showed extensive drug resistance and 9 %  Pan drug resistance. 
Predominant  pan drug resistant strains of  Klebsiella pneumoniae 
were found in blood culture specimen from Neonatal Intensive care 
unit. Neonatal septicemia with Pan drug resistance is a highly 
intimidating challenge to the current infection control practices. Strict 
adherence to antimicrobial stewardship, maintainance of hand hygiene 
and  surveillance of antimicrobial resistance are  dire need of the 
moment.
 
Higher antimicrobials like fourth generation cephalosporins and 
carbapenems showed alarming resistance. Persistent and imprecise 
prescribing of higher antimicrobials, will only worsen the situation. 
This reflects the need for continuous monitoring of  multi drug 
resistant, extensive drug resistant and pan drug resistant Klebsiella 
pneumoniae among other orgasnisms, in intensive care units to form a 
rational antibiotic policy for better infection control management of 
severely ill patients.

List of abbreviations:-
Ÿ CLSI - Clinical and laboratory standard institute
Ÿ ECDC- European center for disease control and prevention
Ÿ CDC- Centers for disease control and prevention
Ÿ MDR- Multi drug resistance
Ÿ XDR- Extensive / Extreme drug resistance
Ÿ PDR- Pan drug resistance
Ÿ SICU – Surgical Intensive Care Unit    
Ÿ OBICU- Obstetric Intensive Care Unit    
Ÿ NICU-  Neonatal Intensive Care Unit    
Ÿ MICU- Medical Intensive Care Unit
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Area Total 
number 

of 
specimen

Type of Specimen

Blood culture Urine Swab Sputum
Miscella

neous

SICU 3(8%) - - 3 - -

OBICU - - - - - -

NICU 15 (42 %) 13 - 1 1 -

MICU 18 (50 %) 4 3 3 6 2

Total 36 17       (47 %)
3           

(8 %)
     7      

(19 %)
7       

(19%)
2                    

(6%)

Area Total number 
of specimen

Type of Specimen

Blood culture
(4)

Swab (1)
Sputum

(1)

NICU 4(66%) 3 1 -
MICU 2(44%) 1 - 1

Total 6
4

(66%)
1

(16%)
1

(16%)
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