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Abstract

Acinetobacter baumanii (A. baumanii) has arisen as the most important cause of nosocomial infection,
typically in severely ill patients with many comorbidities and medical supportive devices. Tigecycline
is a therapeutic option for treating this infection because of its potential ability against wide spectrum
of bacterias, including multi-drug resistance A. baumannii (MDRAB). Our study determine the in vitro
susceptibility of tigecycline against A. baumanii isolates and the emergence of MDRAB. The frequency
of isolates that were not inhibited at MIC < 0.5 pg/ml was 50.46%, at MIC = 1pg/ml was 2.38%, and
at MIC = 2 pg/ml was 19.07%. The susceptibility rate of tigecycline against A. baumanii was 68.27%
in 2015, 79.58% in 2016, and 67.87% in 2017. In vitro result demonstrated that tigecycline had good
value of MIC against A. baumanii at the range of 0.5 to 2 pg/ml.
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Introduction

A. baumanii is a pleomorphic Gram negative
bacilli, that accounts for approximately 17.44%
of reported nosocomial infections in Indonesia.t
This organism typically affects
immunocompromised patients with medical
devices, with high incidences and difficult-to-
treat infection due to the resistance of the
bacteria. In the past decades, the rise of severe
infection by this bacteria was related to the lower
proportion of susceptible A. baumanii isolates
which induced high mortality.?®

Over the past few decades, clinicians have
noticed a significant increase in the rate of multi-
drug resistance A. baumannii (MDRAB). The
emergence of this multi-drug resistant organism
has impacted on the choice of antibiotic therapy
which becoming limited, and subsequently to
prolonged length-of-stay along with inflated
general costs of hospitalization.

The new molecule tigecycline is one of the few
therapeutic options against MDRAB.?®

Tigecycline, a newer derivate minocycline, is a
giycy cyclines that strongly counter a broad range
of both Gram negative and positive
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bacterial activity, including Acinetobacter spp
and multiple isolates.*® The addition of a 9-t-
butyl-glycylamido side chain affects the bacterial
ribosomes with hl%h affinity and active drug
efflux, therefore inhibits the primary resistance
mechanisms of tetracycline.*®

Information regarding this organism and their
antibiotic ~ susceptibility  profiles  among
hospitalized patients in Indonesia is scarce. In our
hospital, the multi-drug resistant organisms was
prevalent across both Gram positive and negative
bacterial genera due to excessive antibiotic use.
Thus, the objective of the present study was to
appraise in vitro susceptibility of tigecycline
against A. baumanii isolates and the emergence
of MDRAB.

Materials and Methods

This study involved 692 clinical isolates of A.
baumanii from patients in a hospital located in
Tangerang, Indonesia from January 2015 to
December 2017. This was a retrospective
descriptive study on microbiology laboratory
data with one isolate for each patient.
Acinetobacter baumanii identification and
antibiotic susceptibility testing was evaluated by
colony morphological features, Gram-staining
and the VITEX-2 Compact® (Biomérieux,
France) system.
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All isolates were testing for susceptibility to -
lactams (ampicillin/sulbactam,
piperacillin/tazobactam, cefazolin,ceftazidime,
ceftriaxone, and meropenem); aminoglycosides
(amikacin,  gentamicin);  fluoroquinolones
(ciprofloxacin,levofloxacin);trimethoprim/sulfa

methoxazole; and tigecycline.

The recommendation for MIC and susceptibility
breakpoint based on Clinical and Laboratory
Standard Institute (CLSI) guideline.

The  breakpoints  for  agents  against
Enterobacteriaceae were used to interpret
tigecycline susceptibility against Acinetobacter
spp. isolates (susceptible < 2 pg/ml; intermediate
4 ng/ml; and resistant > 8 pg/ml).58° Escherichia

coli ATCC® 25922 and A. baumanii ATCC®
19606 were provided as quality control
isolates.*9-10

Results

All A. baumanii isolates involved in this study
were identified from patients hospitalised in
intensive care and ward shown in Table 1. The
clinical materials were sputum (500 samples),
pus (67 samples), urine (61 samples), bronchial
and pleural fluid (40 sample), blood (21 samples),
cerebrospinal fluid (2 samples), and feces (1
sample). From all isolates, 78% came from lower
respiratory tract, 9.86% from wound exudate
(pus) and 8.82% from urine.

Table 1. General features of A. baumanii isolates from clinical specimen (n total = 692)

Characteristics N %
Specimen source
Blood 21 3.03
Bronchial fluid 34 4.91
Cerebrospinal fluid 2 0.29
Feces 0.15
Pleural fluid 0.87
Pus 67 9.68
Sputum 500 72.25
Urine 61 8.82
Gender
Female 264 38.15
Male 428 61.85
Ward
Intensive care 250 36.13
Inpatient 320 46.24
Outpatient 38 5.49
Paediatric 19 2.75
Refferal from another hospital 65 9.39

The frequency of A. baumanii was higher in year
2016. As the number of isolates of A. baumanii
decreased from January — June 2016 period to
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July — December 2017, the tigecycline sensitivity
against it increased for the same period (Figure
1).
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Figure 1. Number of isolates and tigecycline sensitivity against A. Baumanii
from January 2015 — December 2017

From a total of 692 A. baumanii isolates,
tigecycline MIC ranged from < 0.5 to > 8 ug/ml
(Table 2.). Most of A. baumanii isolated in the
study were multi-drug resistant with good
susceptibility to tigecycline. Detailed result the
activity of tigecycline were shown in Table 2, as

well as Figure 1. This study identified 50.46%
isolates had MIC < 0.5 pg/ml, 2.38% with MIC =
1 po/ml, and 19.07% with MIC = 2 ug/ml. The
susceptibility rate for A. baumanii (MIC < 2
pg/ml) were 68.27% in 2015, 79.58% in 2016,
and 67.87% in 2017.

Table 2. In vitro activity of tigecycline against A. baumanii isolates

No. of isolates (%)

January-June DeJclélr)r/{ber January-June DeJcLélr)r/\_ber January-June DeJcL(jel%-ber
2015 2015 2016 2016 2017 2017
MIC range
(ng/ml)
<0.5 36,80 42,24 95,74 43,28 28,89 55,81
1 3,20 2,59 0,00 1,49 0,00 6,98
2 22,40 29,31 0,00 18,66 27,78 16,28
4 30,40 24,14 0,00 28,36 23,33 13,95
>38 7,20 1,72 4,26 8,20 20,00 6,98
Susceptibility
Susceptible* 62,40 74,14 95,74 63,43 56,67 79,07
Intermediate** 30,40 24,13 0,00 28,36 23,33 13,95
Resistant*** 7,20 1,72 4,26 8,21 20,00 6,99
Discussion patients. Resistance of this bacteria to numerous

antibacterial agents, such as cephalosporins,
aminoglycosides, fluoroquinolones, and
carbapenems is an increasing problem
globally.”%-10

A. baumanii has emerged especially in hospital
evironment as one of the leading cause of
nosocomial infection in immunocompromised
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During the past decades, the incidence of multi-
drug resistance A. baumanii particularly
carbapenem-resistant  has  accounted  for
approximately 93% of reported infection in
hospital setting.!* Therefore, therapeutic options
available for infected patients are limited, as the
strain frequently exhibit high resistance to most
existing antibiotics. 471112

Several studies from different geographical
regions found that the prevalence of MDRAB
infection/colonization varied from 17.2% to
92.89%.11-14 Thus, tigecycline is considered as
the last option in the management of clinical
infection caused by MDRAB.

Tigecycline MIC for A. baumanii in this study
varied from < 0.5 to > 8 pg/ml, that was
comparable with a study by Talaga K, et al. which
found that ESBL-producing A. baumanii,
likewise isolates non-carbapenemases, had the
highest MIC level of 8.0 pg/ml; for AmpC-
producing A. baumanii the highest MIC level was
6.0 pg/ml; and for MBL-producing isolates the
MIC level was 2.0 pg/ml.2 Since there was no
reference MIC value for in vitro tigecycline
susceptibility against A. baumanii, a suitable
congruence of various tigecycline MIC value
sensitivity test by Pieewngam and Kiratisin was
used, with sensitive at MIC < 0,5 and resistant at
MIC > 2 pg/ml.2% These values were different
with EUCAST reference which MIC > 1 pg/ml
was regarded as resistant as these resistant strains
do not have mutation that enables them to acquire
resistance.?

The present study noted that tigecycline had a
good in vitro activity against all isolates tested.
This result is in contrast with a study from
European country, where tigecycline showed
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activity of 50% or lower against MDRAB
isolates.®"1®

On the other side, previous studies conducted in
other province in Indonesia and India revealed
high susceptibility of tigecycline (75% and 82 -
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recent years has been marked. %1217 Previous
study by Chen et al detect a decreased
susceptibility rate for A. baumanii (55.3% in
2009 and 73.4% in 2010).Y

Almost all A. baumanii were obtained from
respiratory tract of inpatients ward (78.03%). A
study in other province in Indonesia
demonstrated similar results, as 59.94% of A.
baumanii were obtained in sputum, 0.9% in
pleural fluid, and 0.3% in broncho alveolar
lavage (BAL).! These results were in contrast
with other studies such as a study by Dolma et al
isolated 18.9% from sputum, a study by Villers et
al isolated 24.8% from tracheo-bronchial
specimens, and Suri et al isolated 45.6%.%181°

Conclusion

As tigecycline demonstrated good value of MIC
in this study, ranging between <0,5 to <2 ug/ml,
it could be considered an effective antibiotic
against A. baumanii, especially MDRAB. Due to
the absence of bactericidal activity of tigecycline,
these result must be interpreted cautiously before
using tigecycline for infection due to MDR
organisms,  particulartly  MDRAB.  The
susceptibility rate of tigecycline against MDR
isolates is alarming, thus wise consumption is
warranted to prevent further increase of MDR
organism.

1. Mayasari E, Siregar C. Prevalence of Acinetobacter baumanii isolated from Clinical Specimens in
Adam Malik Hospital. Majalah Kedokteran Andalas. 2014; 37 (1): 1-7.

2. Talaga K, Krzysciak P, Bulanda M. Susceptibility to Tigecycline of Acinetobacter baumanii Strains
Isolated from Intensive Care Unit Patients. Anaesthesiology Intensive Therapy. 2016; 48 (3): 166-170.

3. Cucunawangsih, Wiwing V, Lugito NPH. Antimicrobial Susceptibility of Multidrug-Resistant
Acinetobacter baumanii in a Teaching Hospital: A Two-Year Observation. Open Journal of Medical

Microbiology. 2015; 5: 85-89.

4. Deng M, Zhu MH, Li JJ, Bi S, Sheng ZK, Hu FS, et al. Molecular Epidemiology and mechanisms of
Tigecycline Resisatnce in Clinical Isolates of Acinetobacter baumanii from Chinese University
Hospital. Antimicrobial Agents and Chemotherapy. 2014; 58 (1): 297-303.

5. Primaningtyas W, Pamungkasari EP, Sugiarto. Indonesian Journal of Medicine. 2017; 2 (2): 125-138.

UNIVERSITAS PELITA HARAPAN



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

IN VITRO SUSCEPTIBILITY

Pachon-lbanez ME, Jimenez-Mejias ME, Pichardo C, Llanos AC, Pachon J. Activity of Tigecycline
(GAR-936) Against Acinetobacter baumanii Strains, Including Those Resistant to Imipenem.
Antimicrobial Agents and Chemotherapy. 2004; 48 (11): 4479-4481.

Ricciardi R, Ricciardi AM, Danzi G. In Vitro Activity of Tigecycline Against Multidrug-Resistant
Acinetobacter baumanii Clinical Isolates. Lelnfezioni in Medicina. 2009; 4: 236-239.

Clinical and Laboratory Standard Institute. Performance Standards for Antimicrobial Susceptibility
Testing: Twenty-Second International Supplement. M100-S22. 2012; 32: 64-65.

Sohail M, Rashid A, Aslam B, Waseem M, Shahid M, Akram M, et al. Antimicrobial Susceptibility of
Acinetobacter Clinical Isolates and Emerging Antibiogram Trends for Nosocomial Infection
Management. Journal of the Brazilian Society of Tropical Medicine. 2016; 49 (3): 300-304.

Dolma KG, Gautam D, Singh TSK. Study of Risk Factors Associated with the Emergence of Drug
Resistant Acinetobacter baumanii from a Referral Hospital in Sikkim, India. International Journal of
Scientific Research. 2017; 6 (12): 375-377.

Maraki S, Mantadakis E, Mavromanolaki VE, Kofteridis DP, Samonis G. A 5-Year Surveillance Study
on Antimicrobial Resistance of Acinetobacter baumanii Clinical Isolates from a Tertiary Greek
Hospital. Infection and Chemotherapy. 2016; 48 (3): 190-198.

Tjoa E. Trend of Susceptibility Profile of Acinetobacter baumanii to Antibiotics in Jakarta, Indonesia.
Abstract. Journal of Translational Medicine.2013: 3: 2.

Castilho SRA, de Miranda Godoy CS, Guilarde AO, Cardoso JL, Andre MCP, et al. Acinetobacter
baumnaii Strains Isolated from Patients in Intensive Care Units in Goiania, Brazil: Molecular and Drug
Susceptibility Profile. PlosOne. 2017; 12 (5): e176790.

Hoban DJ, Reinert RR, Bouchillon SK, Dowzicky MJ. Global In Vitro Activity of Tigecycline and
Comparator Agents: Tigecycline Evaluation and Surveillance Trial 2004-2013. Annals of Clinical
Microbiology and Antimicrobials. 2015; 14: 27. DOI: 10.1186/s12941-015-0085-1.

Piewngam P, Kiratisin P. Comparative Assessment of Antimicrobial Susceptibility Testing for
Tigecycline and Colistin Against Acinetobacter baumanii Clinical Isolates, including Multidrug-
Resistant Isolates. International Journal of Antimicrobial Agents. 2014; 5: 396-401.

Vega S, Dowzicky MJ. Antimicrobial Susceptibility among Gram-Positive and Gram-Negative
Organisms Collected from the Latin Amecican Region between 2004-2015 as Part of the Tigecycline
Evaluation and Surveillance Trial. Annals of Clinical Microbiology and Antimicrobials. 2017; 16 (50).
DOI: 10.1186/s12941-017-0222-0.

Kumari MS, Sumeeta S, Minesh V, Mahendra V, Alpesh R, Anokhi G. Emergence of Tigecycline
Resistance in Multidrug Resistant (MDR) Organisms Isolated at Tertiary Care Hospital, Ahmedabad.
National Journal of Integrated Research in Medicine. 2017; 8 (2): 153-157.

Chen YH, Lu PL, Huang CH, Liao CH, Lu CT, Chuang YC, et al. Trends in the Susceptibility of
Clinically Important Resistant Bacteria to Tygecycline: Results from the Tigecycline In Vitro
Surveillance in Taiwan Study, 2006 to 2010. Antimicrobial Agents and Chemotherapy. 2011. DOI:
10.1128/AAC06053-11.

Ahmed NH, Baba K, Clay C, Lekalakala R, Hoosen AA. In Vitro Activity of Tigecycline Against
Clinical Isolates of CRAB Complex in Petroria, South Africa. BMC Research. 2012; 5: 215.

Agca H. Antibiotic Susceptibilities of A. baumanii Isolated from Clinical Samples. J Clin Anal Med.
2013; 4 91) 48-50.

UNIVERSITAS PELITA HARAPAN



