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ABSTRACT

Introduction: Tigecycline is a novel glycylcycline derivative of the tetracycline with activity against a
wide range of organisms including Methicillin resistant Staphylococcus aureus ,Vancomycin resistant
Enterococcus Spp , Extended spectrum beta lactamase producing ( Escherichia coli, Klebsiella pneumonia)
and Acinetobacter species. The aim of the study was to assess effectiveness of the drug against methicillin
resistant Staphylococcus aureus (MRSA), vancomycin resistant enterococci (VRE), ESBL producers and
carbapenem resistant Acinetobacter baumannii and to compare the efficacy of different methods of antimicrobial
susceptibility testing for Tigecycline.

Methods: A total of 250 clinical isolates were processed and identified by conventional methods. In all the 250
isolates, antimicrobial susceptibility was carried out by disc diffusion method , Minimum inhibitory test by agar
dilution method (MIC) and in 30 isolates of A baumannii MIC was also done by E test.

Results: Out of 250 isolates, 236 isolates were sensitive to tigecycline by agar dilution method while only 159
were sensitive by disk diffusion method.

Conclusions: Marked discordance was observed between the results of two different methods (DDT & Agar
dilution method) for E. coli, Klebsiella spp and A baumannii, where significant number of isolates were resistant
to tigecycline by DDT as compared to AD method. But results of MIC by agar dilution method & E test were
in concordance for A. baumannii.

Keywords: gram positive; gram negative; in vitro susceptibility testing; tigecycline.

INTRODUCTION

In the present era of multidrug resistant organisms, the
clinicians are facing an acute shortage of an effective
broad spectrum agent for use. Moreover, treatment of
life threatening infections due to multi drug resistant
pathogens poses a difficult challenge to the clinician
due to very limited efficient options.

Therefore research for newer tetracycline compounds
with suitable modification of the chemical structure, lead

to the development of tigecycline'?a new glycylcycline
compound with effective against important clinical
pathogens, namely methicillin resistant Staphylococcus
aureus (MRSA), vancomycin resistant enterococci
(VRE), penicillin resistant Streptococcus pneumoniae,
as well as Gram negative bacilli producing extended
spectrum beta lactamases (ESBLs) and also in the
treatment of serious skin problems and intra abdominal
bacterial infections in hospitals 34 thus offering
renewed hope to the clinicians.
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Keeping this inmind, the present study was undertaken
to determine the in vitro activity of tigecycline against
commonly isolated bacterial pathogens in a clinical
setting of a tertiary care centre.

METHODS

The present study was undertaken in the department of
Microbiology at a tertiary care hospital from May 2009
to May 2011. Total of 250 isolates from urine, blood,
pus, sputum and tracheal aspirate were processed and
identified by conventional methods. Antimicrobial
susceptibility testing was carried by Kirby Bauer disk
diffusion test (disc by BIO RAD), minimum inhibitory
concentration (MIC) by agar dilution method (powder
supplied by Weith) and by E- test (AB BIO disc)
as per Clinical and Laboratory Standards Institute
(CLSI) guidelines recommendation °. Interpretation
was done as per criteria approved by US FDA. By
DDT >19mm sensitive for S. aureus, Enterococcus
spp,Enterobacteriaceae and Acinetobacterspp, by
MIC < 0.5 pg/ml sensitive for S. aureus, < 0.25ug/
ml for Enterococcus spp, and for Enterobacteriaceae<
2ug/ml (susceptible), 4ug/ml (intermediate), Sug/
ml (resistant).The same break point criteria of
Enterobacteriaceae was also applied for Acinetobacter
spp- Escherichia coli ATCC 25922, was used as quality
control strain

RESULTS

Most commonly isolated sample was urine followed by
pus, blood, tracheal aspirate and sputum respectively
which is shown in Figure 1.

Figurel. Distribution of various samples (%)
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From tablel, it has been observed that £ coli was the
most common pathogen isolated from clinical samples

followed by Klebsiella spp, A baumannii and MRSA
respectively.

Tablel. Distribution of various species in the sample

Species Number | Percentage %
Escherichia coli 69 27.6
Klebsiellaspp 58 23.2
Acinetobacter bauman- 48 19.2
nii
MRSA 44 17.6
Enterococcus spp 8 3.2
Salmonella spp 7 2.8
Citrobacter freundii 2 0.8
Serratia marcescens 3 1.2
Pseudomonas spp 5 2
Proteus spp 6 2.4

It has been observed that most resistant organism
was A baumannii followed by Klebsiella spp and
E coli respectively for tigecycline drug excluding
pseudomonas spp and proteus spp which were known
to have reduced susceptibility or non susceptible to
tigecycline drug due to the multidrug efflux systems
such as MexXY in P, aeruginosa and AcrAB in Proteus
mirabilis.

Table 2.Susceptibility pattern of tigecycline for various
isolates by DDT

Isolates DDT T?tal no of
S% R% isolates

E coli 79.71 20.28 |69
Klebsiella spp 39.65 60.34 |58
e 3958  [60.41 |48
baumannii

MRSA 100 - 44
Salmonella spp 100 - 7
Enterococcus spp 100 - 8
Citrobacter freundii |50 50 2
Serratia marcescens |66.66 3333 3
Peudomonas spp - 100 5

Proteus spp - 100 6

It has been observed that 100% Pseudomonas sppand
Proteus spp were MDR followed by 91.66% A
baumanni, 70.68% Klebsiella spp and 69.56% E. coli
respectively.
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Figure 2.distribution of multidrug resistant isolates
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When the results of two different methods (DDT,
AD) were compared for the different isolates,
discrepancy was observed for E coli, Klebsiellaspp
and Abaumanniiwhich is shown in Table 3.

Table3.Comparison of results by DDT and AD

Isolates DDT AD Total
no of
S% R% S% R% isolates
E coli 79.71 | 20.28 100 - 69
Klebsiellaspp | 39.65 | 60.34 98.27 1.72 58
A baumannii | 39.58 | 60.41 95.83 4.16 48
MRSA 100 - 100 - 44
Salmonella 100 - 100 - 7
spp
Enterococcus 100 - 100 - 8
spp
C freundii 50 50 100 - 2
S marcescens | 66.66 | 33.33 | 100 - 3
Pseudomonas - 100 - 100 5
spp
Proteus spp - 100) - 6 6
(100)

Figure 3. Comparison between the results of agar dilution
and E test for Abaumanni

DISCUSSION

Tigecycline, a semisynthetic derivative is an ideal
antimicrobial agent which is unaffected by a number
of defence mechanism such as protein binding,
B lactamase production (ESBL production, Amp
Chyperproducers) DNA gyrase alterations, the Van
resistance genes and others that are used by many
organisms which are isolated in community-acquired
and nosocomial infections.

From this study it was found that 79.71% of £ coli were
sensitive by disc diffusion test. Of total, 69.56% were
MDR of which 66.66 % were sensitive to tigecycline
which was much lower as compared to the findings of
Behera et al [100% sensitivity] ©. 33.33% were ESBL
producers of which 78.26% were sensitive which was
lower as compared to the Taneja et al and Ahmed et al
78 1100% sensitivity]. By AD method, 100% of E coli
were sensitive which was similar with observations of
Tan et al and Pillar et al [100% sensitivity] *!°.

Of total Klebsiella spp, only 39.65% were sensitive
which was much less than finding of Behera et al
and Taneja et al [100% sensitivity] ¢’ , Ahmed et al
[94.29% sensitivity] *, Tan et al [83% sensitivity] °.
Out of total, 70.68% were MDR, 13.79% were ESBL
producer and 1.72% was MBL producer. Of ESBL
producer, only 12.5% were sensitive by DDT as
compared to Taneja et al [100% sensitivity]”. By AD,
1.72% was intermediate resistant (4 pg/ml) while all
others sensitive.In the present study, a discordance was
observed in the results of DDT and AD for Klebsiella
spp |byDDT 39.65% sensitivity, by AD 98.27%].
While Behera et al ¢ have reported 100% concordance
in the results of DDT and E test.

Of total A. baumannii, only 39.58% were sensitive
by DDT which was less as compared toTan et al ? |
71% sensitivity]. Out of total, 91.66% were MDR.
MIC of 4 baumannii showed 95.83% sensitive and
4.16% intermediate resistant (4pg/ml) while Tan et al
° reported significantly higher intermediate resistance
20%, Crucio et al only 2.4% resistant in TEST global
programme''. In our study, marked discordance was
observed in the results of two different methods. By
DDT, 39.58% sensitivity, by AD 95.83 % sensitivity.
For 30 isolates results of AD and E-test were in 100%
concordance. MIC by E test was found to be 1 to 2 log
dilution less as compared to MIC by AD in most of
the isolates while Bolmstrom et al '? reported E test
MIC results of > 1log 2 dilution higher than the broth
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dilution method.

Behera et al ¢ also reported a significant discordance
between the results of DDT and E-test (DDT- 65%
sensitive, E-test- 42% sensitive). On the other hand
Venezia et al " reported 100% concordance in the
results of DDT and E test which differed from this
study and from Behera et al ¢.

Out of 44 MRSA, 100% were sensitive to tigecycline
by DDT and by AD which was similar to Behera et al
¢[100% by DDT and E test], Boucher et al and Kitzis
et al [100% by AD] 1.

CONCLUSION

Tigecycline is found to be effective against various
Gram positive and Gram negative bacteria which are
multiple drug resistant (MRSA, ESBL producing £
coli and Klebsiella spp and MDR A4 baumannii,) by
MIC method which is considered the standard method
for testing drug susceptibility testing.

REFERENCES

1.  Sum PE, Lee VJ, Testa RT, Hlavka JJ, Ellestad GA, Bloom JD
et al. Glycylcyclines: A new generation of potent antibacterial
agents through modification of 9-aminotetracyclines. J
Med Chem 1994;37:184-8.  http://dx.doi.org/10.1021/

jm00027a023

2. Testa RT, Petersen PJ, Jacobus NL, Sum PE, Lee VI,
Tally FP. In vitro and in vivo antibacterial activities of the
glycylcyclines, a new class of semisynthetic tetracyclines.
Antimicrob Agents Chemother 1993;37:2270-7.http://dx.doi.
org/10.1128/AAC.37.11.2270

3. Tygacil (tigecycline) clinical monograph, prescribing
information. Philadelphia, PA: Wyeth Pharmaceuticals, Inc.

4. Meagher AK, Ambrose PG, Grasela TH, Ellis-Grosse EJ.
Pharmacokinetic /pharmacodynamic profile for tigecycline.
A new glycylcycline antimicrobial agent. Diag Microbiol
Infect Dis  2005;52:165-71.http://dx.doi.org/10.1016/].

diagmicrobio.2005.05.006

5. Clinical and Laboratory Standards Institute. Performance
standards for antimicrobial disk susceptibility tests; Approved
standard, CLSI document M100 —S17, 17th informational
supplement, CLSI, Wayne, PA; 2007.

6.

10.

11.

12.

13.

14.

15.

Behera B, Das A, Mathur P, Kapil A, Gadepalli R, Dhawan B.
Tigecycline susceptibility report from an Indian tertiary care
hospital. Indian J Med Res 2009;129:446-50.

Taneja J, Mishra B, Thakur A, Dogra V, Loomba P.
Nosocomial blood stream infections from extended spectrum
beta lactamase producing organisms Escherichia coli
and Klebsiella pneumoniae from GB Pant hospital, New
Delhi. J Infect Dev Ctries 2010;4(8):517-20.http://dx.doi.
org/10.3855/jidc.668

Ahmed A, Zafar A, Mirza S. Antimicrobial activity of
Tigecycline against nosocomial pathogens in Pakistan: A
multicenter study. J Pak Med Assoc 2009;59(4):240-2.

Tan TY, Lily SY Ng. Susceptibility of Multi-resistant Gram-
negative Bacilli in Singapore to Tigecycline as Tested by
Agar Dilution. Ann Acad Med Singapore 2007;36:807-10.

Pillar CM, Draghi DC, Dowzicky MJ, Sahm DEF. In Vitro
Activity of Tigecycline against Gram-Positive and Gram-
Negative Pathogens as Evaluated by Broth Microdilution
and E test. J Clin Microbiol 2008;46(9):2862-7.http://dx.doi.
org/10.1128/JCM.00637-08

Crucio D, Fernandez F. Acinetobacter spp susceptibility
to tigecycline : a worldwide perspective. J Antimicrob
Chemother  2007;60:449-50.http://dx.doi.org/10.1093/jac/
dkm202

Bolmstrom A, Karlsson A, Engelhardt A, Ho P, Petersen
PJ, Bradford PA et al. Validation and Reproducibility
Assessment of Tigecycline MIC Determinations by Etest. J
Clin MTicrobiol 2007:45:2474-9.http://dx.doi.org/10.1128/
JCM.00089-07

Venezia SN, Leavitt A, Carmeli Y. High Tigecycline resistance
in multidrug- resistant Acinetobacter baumanii. J Antimicrob
Chemother 2007;59:772-4.http://dx.doi.org/10.1093/jac/
dkm018

Boucher HW, Wennersten CB, Eliopoulos G M. In
Vitro Activities of the Glycylcycline GAR-936 against
Gram-Positive Bacteria. Antimicrob Agents Chemother
2000;44:2225-9.http://dx.doi.org/10.1128/AAC.44.8.2225-
2229.2000

Kitzis MD, Ly A, Goldstein FW. In Vitro Activities of
Tigecycline  (GAR-936) against Multidrug-Resistant
Staphylococcus aureus and Streptococcus pneumoniae.
Antimicrob Agents Chemother 2004;48:366-7.http://dx.doi.
org/10.1128/AAC.48.1.366-367.2004

Medical

Journal

of Shree Birendra Hospital



