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ABSTRACT

Acinetobacter species are Gram negative nonferntigatbacteria that have now emerged as importasboomial
pathogens involved in outbreaks of hospital infewtiThey are considered as opportunistic pathogeaisreadily
colonize patients with compromised host defenspscedly in intensive care units (ICUs), neonatatlits, and
surgical wards. The current study was conductetype the Acinetobacter isolates obtained from vaisources
by a simplified phenotypic identification scheme afso to determine their antimicrobial susceptiil Specimens
like blood, CSF, endotracheal aspirate, urine, siput pus, bronchoalveolar lavage, HVS and body $luictre
processed by standard methods and the antibiotisiSeity was performed by Kirby-Bauer disk diffusitechnique
as per Clinical and Laboratory Standards Institgfgidelines (CLSI). The study was conducted inrtéatg care
hospital for a period of 6 months (July 2013 — 26d.3) in which out of a total of 1272 culture pastspecimens,
53 Acinetobacter isolates were obtained from vasispecimens. Speciation was done in which predoroéaf A.
baumannii( 90.6%) was seen while A. Iwoffii andh&emolyticus showed an isolation rate of 5.7% ara3
respectively. High levels of resistance were seemmpicillin —Sulbactam (96%), Ampicillin (94%)ztheonam
(94%), Cefuroxime (92%), ceftazidime (91%). Thelpe was found to be statistically significant &k the above
mentioned antibiotics except for Polymyxin B foichiL00% sensitivity was recorded. Clinical co-teda must be
under taken to exclude commensal contaminantsréetmsidering it to be a pathogen and prescribamgibiotics
to the patient.
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INTRODUCTION

Members of the genuAcinetobacterare ubiquitous, free living, small aerobic Gram atége cocco-bacilli that
prefer moist environment and can be easily obtafneah soil, water, food and sewagjg]. Upto 25% of healthy
ambulatory adults exhibit cutaneous colonisatiod are the most common Gram negative bacilli carde the
skin of hospital personn@d]. They are usually considered to be opportunisith@gens, and of recent have been
reported to cause a number of outbreaks of nos@toimfections in hospitalized patients like septiiz,
pneumonia, wound sepsis, endocarditis, meningiiisuainary tract infection (UTI)3,4].

Such infections are often extremely difficult féwetclinician to treat because of the widespreasteese of these

bacteria to the major groups of antibiotics. Vasiauechanisms of antibiotic resistance have beemgnézed in
these bacteria, and combination therapy is usuetjyired for the effective treatment A€inetobactemosocomial
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infections. These therapeutic difficulties are dedpwith the fact that these bacteria have a dicanit capacity for
long-term survival in the hospital environment,witorresponding enhanced opportunities for trarsionisbetween
patients, either via human reservoirs or via inaténmaterials]. Despite the increasing significance and
frequency of multidrug resistamcinetobacterinfections, many clinicians and microbiologistsll skack an
appreciation of importance of these organisms kmafitheir confused taxonomic status. In Indiaalee of their
increasing importance in nosocomial infectionsHartstudy is warranted. In the present study attemas made to
type the Acinetobacter isolates obtained from wexisources by a simplified phenotypic identificatstheme and
also to determine their antimicrobial susceptipifis].

MATERIALS AND METHODS

The present study was conducted in the departnfemMiaobiology and Immunology at SGRRIM & HS, Patel
Nagar,Dehradun over a period of 6 months from 20143 to December 2013. Clinical cases were seldooaal
patients presenting in out patient departments (§RIRd those admitted in wards and ICUs of Shri&natndresh
Hospital (SMIH), Patel Nagar Dehradun after obtagnivritten informed consent. Clinical samples frofgDs and
various wards, ICUs received for bacterial cultanel sensitivity in the Central laboratory, Micrdiigy section of
SMIH, Patel Nagar, Dehradun were received underasdleptic precautions, followed by their processamg
reporting as per the standard methods.

Specimens like blood, CSF, endotracheal aspiratee,u sputum, pus, bronchoalveolar lavage, H8 body
fluids like pleural and peritoneal fluids were eated from the patients, depending on the clintcaldition of the
patient and the suspected site of infection. Allical specimens were transported to microbioladyoratory under
all asceptic conditions. Specimens were subjeaetiitroscopy and cultured on MacConkey agar andsbgep
blood agar (Himedia). Urine samples were inoculatedCysteine Lactose Electrolyte Deficient (CLEQjarn
(Himedia). After overnight incubation at 37°C, iatedd colonies were identified by standard biochahtiests. All
non-lactose fermenters were subjected to GramistgiOxidase test, hanging drop and catalase Adkthe
Acinetobactetisolates in the study period, were included,whsldates other thaficinetobactemwere excluded.The
antibiotic-sensitivity was performed by Kirby-Baudisk diffusion technique as per Clinical and Ladiory
Standards Institute guidelines (CLSI). Speciaticmswdone on the basis of hemolysis on blood Agawip at
37°C and 44C, citrate utilization, Glucose oxidation, Arginidecarboxylation and Glucose utilization (Table 1).

TABLE 1:ldentification scheme of Acinetobacter species
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Sterile commercially available antibiotic discs (BBBL DIFCO) were used. The isolates were tested fo
Ampicillin, Ampicillin-sulbactam, Piperacillin-tazzactam, Cefuroxime, Cefixime, Ceftazidime, Cefipime
Aztreonam, Meropenem, Amikacin, Trimethoprim-sul&hoxazole, Tigecycline, Polymyxin B, Levofloxa@nd
Nitrofurantoin in case of urine samples.

RESULTS

Out of total of 1272 culture positive specimens, B8inetobacterisolates were obtained from various
specimens.The isolation rate A€inetobacter sppwvas maximum in the age group of <10 years (22.6%)\fed

by patients in the age group of 41-50yrs (20.8%ds found that the male to female ratio wasl11.6f the total

53 Acinetobacterisolates percentage of isolation from hospitalizades was 98.1% and that of OPD cases was
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1.9%. Majority of the isolates were recovered fré@U patients 31(58.5%), followed by patients adedttin
surgical ward 11 (20.8%), while lower percentagésofation was observed from other wards (Table 2).

Table 2: Distribution of isolates in various wardg(n=53)

WARD/ICU NO. OF ISOLATES | PERCENTAGE
ICU 31 58.5%
Surgical Ward 11 20.8%
Neurology Ward 3 5.7%
Medical Ward 2 3.8%
Private Ward 2 3.8%
Obstetric Ward 1 1.9%
Paediatric Ward 1 1.9%
Orthopaedic Ward 1 1.9%
OPD 1 1.9%
Total 53 100%

The isolation rate oAcinetobacter sppias maximum in patients with wound infections arithvpost- operative
infections (52.8%) followed by patients diagnosdthwespiratory problems (26.4%) and patients wihious CNS
conditions showed an isolation rate of 20.8% Aminetobacterinfections. Highest percentage Atinetobacter
infections was seen in patients on antibiotic ietd@r >72hrs (86.8%) followed by the patients Wi€lU stay
(58.5%) and patients who were mechanically vemtild62.8%) as shown in Table 3.

Table 3:Isolation rate of Acinetobacter on the basis of pre-disposing factors (n=53)

PRE-DISPOSING FACTORS NO. OF PATIENTS | PERCENTAGE ISOLATION
Antibiotic Intake >72hrs 46 86.8%

ICU Stay 31 58.5%
Mechanical Ventilation >48h 28 52.8%
Endotracheal Intubation 23 43.4%

IV or/and Catheterization >48hrs 17 32.0%
Urinary Catheterization >48hrs 15 28.3%
Post-Operative Cases 12 22.6%

Burn 2 3.8%

Table 4 depicts that the isolation Afinetobactemwas maximum from tips (43.4%), followed by pus @6) and
blood (17%). Two (3.8%Acinetobacteisolates were isolated from CSF.

Table 4: Specimen distribution ofAcinetobacter isolates (n=53)

NO. OF

SPECIMEN ISOLATES PERCENTAGE
Tip 23 43.4%
Pus 14 26.4%
Blood 9 17%
CSF 2 3.8%
Urine 2 3.8%
HVS 1 1.9%
Miscellaneous 2 3.8%
TOTAL 53 100%

Species distribution oAcinetobacterisolates showed predominance Af baumannii( 90.6%) isolates whild\.
Iwoffii andA. haemolyticushowed an isolation rate of 5.7% and 3.8% respalg(iVable 5).

Table 5:: Species distribution ofAcinetobacter isolates (n=53)

SPECIES NO. OF ISOLATES | PERCENTAGE
A. baumannii 48 90.6%

A. Iwoffii 3 5.7%

A. hemolyticu 2 3.8%
Total 53 100%
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A. baumanniivas also the predominant species in ICUs (54.2%gvied by wards and OPD whik. Iwoffii andA.
haemolyticuswvere isolated only from ICUs (100%). Growth was mmicrobial in 81.1% samples while it was
polymicrobial in 18.9% sampleKlebsiella pneumonia@0%) was the most common associated organismwfetio
by Proteus vulgarig20%) andPseudomonas aerugino$20%) while Staphylococcus aurey40%) andCandida
albicans(10%) were found to be rarely associated. High levelsesistance were seen for Ampicillin —Sulbactam
(96%), Ampicillin (94%), Aztreonam (94%), Cefurox@n{92%), ceftazidime (91%). The p-value was foumdbe
statistically significant for all the above mentszhantibiotics except for Polymyxin B for which P@Gsensitivity
was recorded (Table 6).

Table 6: In vitro activity of various antimicrobial agents againstAcinetobacter isolates (n=53)

Antibiotic Sensitive | Resistant | p- value
Ampicillin 3 (6%) 50(94%) | < 0.0001
Ampicillin-sulbactar 2(4%; 51(96% | <0.000:
Piperacillin-tazobactam 9(17%) 44(83%) < 0.0001
Cefuroxime 4(8%) 49(92%)| < 0.0001
Ceftazidime 5(9%) 48(91% < 0.0001
Cefipime 9(17%) 44(83%)| < 0.000L
Aztreonam 3(6%) 50(94% < 0.0001
Amikacin 9(17%) 44(83%)| < 0.0001
Levofloxacin 10(19%)| 43(81%) <0.001
Meropenem 14(26%) 39(74% <0.05
Polymyxin B 53(100%) 0 | ...
Trimethoprim-sulfamethoxazolg 9(17% 44(83%) < 0D(

A shift of the resistance pattern was seen morartdsvthe ICU isolates. The p-value was found tsthéstically
significant for Antibiotics like Ampicillin, Cefiphe, Aztreonam, Amikacin, Trimethoprim- sulfamethool® and
Levofloxacin. For Piperacillin-tazobactam and menogm , no statistical association was found (T@le

Table7:Antiibiotic resistance pattern of Acinetobacter in ICUs and wards

Antibiotic resistance pattern
Antibiotic ICUs WARDS

Sensitive | Resistant | Sensitive | Resistant | p-value
Ampicillin 1(3%; 30 (97% 2(9%; 20 (91% <0.0t
Ampicillin -sulbactar 1(3% 30 (97% 1(5%; 21(95% | ......
Piperacillin-tazobactam 4(13%) 27 (87%) 5(23% 17%) >0.05
Cefuroxime 2(6%) 29 (94% 2(9%) 20091%)  .....
Ceftazidime 2(6%) 29(94%), 3 (14%) 19 (86%) =0.05
Cefipime 5(16%) 26 (84% 4(18%) 18 (82%) <0.05
Aztreonan 1 (3% 30(97% 2(9%; 20(91% <0.0t
Amikacin 5 (16% 26 (84% 4(18% 18 (82% <0.0¢t
Levofloxacin 6(19%) 25 (81%, 4(18%) 18 (82%) <0.05
Meropenem 8(26%) 23(74%, 6 (27% 16(73%) >0.05
Polymyxin B 31 (100%) 0 22 (100% 0 | ...
Trimethoprim-sulfamethoxazole 5(16%) 26 (84%) 4()8% 18(82%) <0.05

The percentage of drug resistaktinetobacterisolates which were XDR was 37(69.8%) while onlyedeolate
(1.9%) was MDR and all XDR isolates belongedAtdbaumannispecies whereas one MDR isolate wadwoffii.
Out of 69.8% extensively drug resistant isolates8%6 were isolated from the tip specimens followsd pus
specimens wherein 32.4% of these isolates weredfodSF, blood and urine also reported the presehtieese
isolates. The only MDR isolate was reported from lood specimen.

DISCUSSION

During routine clinical microbiology work being denin most of the laboratories, non-lactose feriérg Gram
negative bacilli (NFGNB) other thaPseudomonas aeruginoage not taken seriously as a pathofjdnMost of the
times they are not pursued for identification amnel dismissed as contaminants. We took up this stutgn we
regularly encountered isolates of NFGNB from vasialinical samples, especially those from the waiéCU
patients. These isolates were identifiedAametobacter spas per standard critef#]. Infections caused by them
are difficult to control due to multidrug resistanavhich limits therapeutic options in critically and debilitated
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patients, especially from ICUs, where prevalencehef organism is the most notggl. In table 2 out of the 53
isolates of Acinetobacter species, 52 (98.1%) teslavere nosocomial, isolated from various wardkiging ICUs
whereas only 1 (1.9% ) was community acquired fesm©OPD case indicating predilectionAxfinetobacteisolates
to cause nosocomial infections as compared to camtynacquired infections. The same observation thesn
reported by Lahiri KK et al wherein nosocomial &els from the hospital patients were 82.9% as cozdp@ the
17.1% community acquired isolates from the OPD].In the hospital settings a number of risk factors a
operational which can permit the spread and persist of Acinetobacter sppSignificant risk factors such as
mechanical ventilation, admission to ICUs, undedychronic debilitating conditions and a prolongedpital stay
have been found to be major contributing conditithre facilitate the persistence and spreadahetobacter spp.
in hospital environment.

Majority of the isolates were recovered from ICUigats (58.5%), followed by patients admitted imgscal wards
(20.8%), while lower percentage of isolation wasefved from other wards in the current study. Mdshem had
undergone invasive procedures like intravasculdnetarization, mechanical ventilation and priorgauy. In a
study conducted by Anupurba S et al in 2005, 2008%cinetobacter isolatewere isolated from ICU, whereas in
present study it is 58.5%. This shows increasimgdrof Acinetobacterto cause nosocomial infections [11].
Mechanical ventilation and admission to ICU wererfd to be independent risk factors Aarinetobacteinfections

in a study conducted by Lone R et al and in othedieg9,12,13]. Hence the amalgamation of these high risk
factors in high risk units as ICUs provides an mjptin infrastructure for thAcinetobacteiisolates to emerge as the
most important nosocomial pathogens as has beernteen a number of research journals

The highest percentage Atinetobactelinfections was observed in patients on antibiatimke >72hrs (86.8%)
followed by the patients admitted in various IC38.6%), patients who were mechanically ventilate21§%) and
intubated for >48hrs (43.4%) in this study. In atudies also, as reported by Vincent et al, aed §O et al,
previous exposure to antimicrobial agents and IGby svere found to be significant risk factors fdret
Acinetobactetinfections as majority of the isolates in theirdiés respectively were recovered from ICU patients
and the past medical records of majority of theordpatients of their study showed that they wezated either by
extended spectrum cephalosporins or fluoroquinalobefore getting admitted to the health care txcili
[14,15]. This is concurrent with the observations in oudgtwhere exposure to antimicrobial agents and I&ly s
were identified as potential risk factors for MDRdaXDR strains. Thus exposure of patients to nosdalo
pathogens particularly in ICU settings where maatigmts are on mechanical ventillatory supporthetgrized, on
a diet of broad spectrum antibiotics and abovevih weak defence systems, the ouster of commepsaiss way
for the development and persistence of the pathiogerd resistant strains which are offered a seleetdvantage
in these settinggd].

In the current study isolation éfcinetobactewas maximum from tips (43.4%), followed by pus @6) and blood
(17%). Two (3.8%)Acinetobacterisolates were isolated from CSF. This is in vareamdth other studies as by
Lahiri et al in which majority of isolates were fodiin urine samples (51.3%) and Oberoi A et al whaeximum
isolation rate was reported from pus samples (85[2%16]. The rate of isolation was maximum from the ICUs in
the present study as the majority of samples redeirom ICUs comprised of tips as there is morguent use of
invasive devices in the ICUs including endotraché¢abe, central venous catheter, and tracheostomy
tubes [17,18]. Morever the patients who stay longer in the ICU nimy sicker, and require more invasive
monitoring and therapeutic procedures to surviterdfore, they are predisposed to the developroktdwer
respiratory tract infections like pneumonia paféely VAP in patients on mechanical ventilation ahdnetobacter
has been found to be one of the most common patkoigeolved in these infections as reported by Gelno-
Montero J et al and Diaz O et[db,20].

Predominance of. baumannii(90.6%) isolated from various samples and varioasd®& was observed in the
current studyA. Iwoffiiand A. haemolyticushowed an isolation rate of 5.7% and 3.8% respagtihis has also
been reported in a study by Singla P wherein 7406%e isolates were identified &s baumanniifollowed byA.
Iwoffii (24.3%)21].

Acinetobacter baumands a predominant pathogen and responsible for #2ffeations has also been reported in a
study by Lone R et dP]. There are three major factors possibly contributmthe persistence &. baumanniin

the hospital environment, i.e. resistance to majarmicrobial drugs, resistance to dessication, masistance to
disinfectants. Resistance to antibiotics may prewviértainA. baumanniistrains with a selective advantage in an
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environment, such as the modern ICU, where micerdsms are confronted with extensive exposure to
antimicrobials[22,23]. Therefore in ICUs where this pathogen is endemigpigcal antibiotic therapy should
include drugs that are effective according to therobiological ecology24].

High levels of resistance were seen for Ampiciintbbactam (96%), Ampicillin (94%), Aztreonam (94%),
Cefuroxime (92%), ceftazidime (91%). Significantvéés of resistance were also recorded for Pipdiracil
tazobactam 85 (83%), Cefipime (83%), Amikacin (83%jmethoprim- sulfamethoxazole (83%) and Levo#oix
(81%). The p-value was found to be statisticallgnfficant for all the above mentioned antibiotioscept for
Polymyxin B for which 100% sensitivity was recordeahneja et al in their study have reported thatéséstance of
Acinetobactetto gentamicin, amikacin and ciprofloxacin was 79.5%.2% and 72.8% respectivgB5]. Shareek et

al reported that 75% of the strains were residtaicerbapenems and only 25% were sensitive to partems, 10-
15% of the strains were sensitiveff¢actams and 20-28% of the strains were sensitvantikacin, ciprofloxacin
and cotrimoxazolg6]. Even in our study a high level of carbapenem rasist (74%) was seen whereas only 26%
of the isolates were sensitive for carbapenems.

An analysis of the resistance pattern for variquth@tics used againgtcinetobacteinfections in ICUs and wards
showed a shift of the resistance pattern more tasvéine ICU isolates. The p-value was found to laéssically
significant (<0.05) for Antibiotics like Ampicillin Cefipime, Aztreonam, Amikacin, Trimethoprim-
sulfamethoxazole & Levofloxacin. For Carbapenerke lneropenem no statistical association was fountha
percentage resistance for ICU isolates was 74% @ndard isolates it was almost near at 73% thuslyimg that
carbapenem resistance is emerging as a huge thoeatnly in ICUs but even in the wards. In Delhidila the
prevalence of carbapenem resistancAdmetobacter spgsolated from different clinical samples was founde
almost 35% by Sinha et al but the latest studieddggi et al show resistance to carbapenem isisegnto 89% of
isolate$27,28].

The percentage @&cinetobactersolates showing extensively drug resistance patterXDR was 69.8% while only
one (1.9%) isolate was MDR. All XDR isolates beledgoA. baumannispecies whereas one MDR isolate was
Iwoffii. On comparing the percentage of occurrence of X&fates to the MDR isolates in our hospital setaup
significant difference in terms of p-value (<0.0p0A4as observed implying the emergence and dominafce
Carbapenem resistance spp. in our hospital. A sbyd8ingla P et al has also reported 51% ofAbmetobacter
isolates as XDR and 11% as MOR1].. The emergence of carbapenem resistance particifiaA. baumannii
species largely through clonal spread has also bmemd in a study by Ferndndez-Cuenca F et al,igath a
decrease in therapeutic optiof29]. Such levels of antimicrobial resistanceAnbaumanniias seen in our study
also, have been attributed to antimicrobial inatting enzymes, reduced access to bacterial taagetsnutations
changing bacterial targets as has been reportegs@arch articles by Fernandez-Cuenca F et al arellB et al
[29,30]. The global spread of XDRcinetobacter sppis a major challenge for the healthcare industry ather
drugs such as Colistin and Polymyxin B, and newagsl such as Tigecycline and Doripenem, are beiad for
treating such infection81].

CONCLUSION
These days the rate of isolation Afinetobacter spindicated by various studies indicates its rolexasocomial
pathogen and also as an etiological agent in coritynaoquired infection. Overall various infectionaused by
Acinetobacter spprovide an impressive demonstration of the increpginportance of this genus as an important
human pathogen. Thus the high potential of thisugeto develop antibiotic resistance, leading taasierable
selective advantage in environments with widespraad heavy use of antibiotics, especially with tieta to
hospital environment and nosocomial infections nsakan important emerging nosocomial pathogen.
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