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i isola patients
of the Philigpine General Hospital with hospital-acquired (nosocomial) infections were
analyzed forthelr response to amikacin, gentamicin, netimicin, tobramyci, ceftazdime,

and

The minimum inhibitory

concemvalwns of the antimicrobial agems for the isolates were determined using the
agar dittionmethod. Of the 98 isolates studied, 97 (98.98%) were resistantlo atleast one
nl the antimicrobials, with 17 of these 97 solates (17.53%) being resistant toa11fthe nine

ted.

agams( the solates, with 61. S and 56.125% being sensitive o the antimicrobials,
by towhich 40.82%of the isolates

were smsllwe. Cefoperazone was the least effective, with 91.83% being resisant to it

The aminoglycosides were shown to be generally more effective than the j-lz:tam and

quinolone antimicrobials.
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Acinetobacter spp. are gram negative,
nonfermentative bacili that are commonly found in
the soil and water. They are also part of the normal
flora of the human sin and oropharynx. However,
the bacill are opportunistic pathogens. Their role in
nosocomial or hospital-acquired infections has
frequantly been topored wouume (Vindenes and
Bjerknes 1995

Seward et al. 1998). Opportunistic nfections caused
by Acinetobacter spp., predomirantly A. baumanii
include bacteremia, urinary tractilection, meningitis,
and nosocomial pneumonia in intensive care units
(Seward and Towner 1998). The isolates reported in
these and in most other studies have been found to
be multiply resistant to a varty o commonly-used
agents.

Bergogne-Berezin ard Touner 1995 Du et al. 1986;
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The 1997, 1996 and 1995 anti microbial resistance
surveillance data collected fron 11 hospitals in the
Philippines by the Commitiee on Antimicrobial
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Resistince Surveillance of the Department of Health
stow tat 9% (1996). 10% (1995 and 1997) of the
pathogens reported from these hospitals were
Adinelobacter spp. (Carlos 1997b; Carlos 1997a;
Carlos 1988). These are in conirast to the data for
1994, where only 5.8% of the pathogens were

tested along with the Acinelobacter isolates.

Antimicrobials

The choice of antimicrobials was based onthe
recommended list of the National Committes on

spp. (Carlos 1996).

e o ween ascotiatsd wilh nosocomal
infections in the Philippine General Hospital although
e indidence has not reached a critcal level. It was
with he objective of determining the levels of
rsistince (based on breakpoints for sensitivity and
esistance) to the USA National Comittee for Clinical
Laboratory Standards (NCCLS)-fisted antimicrobials
{Ferraro et al. 1998).and which are also commonly
prescribed in the hospital that this study was
conducted.

Materials and Methods

Bacterial lsolates
Acinetobacter calcoaceticus-Acinefobacter

Clinical Laboratory Standards (Ferraro et al. 1998) for
spp. Parenteral preparations o the
antimicrobials were purchased from a local
pharmaceutical supply house These incuded te (-
lactam antibiotics: ceftazidime (Glaxo), cefoperazone
{Pizen. piperaciln Lederi). cefotaxime (Hoecst);
i
tobramycin (Il Lilly), gentamicin ( Brsto] Myers
Squibb) and nefilmicin (Schering-Piough); and the
quinolone: ciprofloxacin (Bayer). The concentraions
used in the analyses were adjusted according b the
% activity of each of the antimicrobial prepartions
used.

Determination of the Minimum Inhibitory
Concentration (iiC)
The MICs of the nine antimicrobials were

determined on Mueller Hinton 11 (MH I} agar usig the
agar dmAmV\ method. Two-fold serial dilutions of the

wards of the Phiippine General Hospital (PGH) with
nosccomial infections were collected from December
199710 August 1998. The specimens from which the
micoorganisms were isolated consisted of
endalracheal aspirates, sputum, urine, cerebrospinal
fluid, blood and swabs from wounds. A total of 98
isolales were studied

The isolates were identified as A. calcoaceticus
var.anitiatus by the Bacteriology Section, Department
of Laboratories of the Philippine General Hospital. The
idenlfication was based on the biochemical reactions
in tiple sugar iron (TSI) agar, Iysine iron agar (LIA),

oxidative-fermentative (OF) medium with dextrose,

malose and oxidase test. However, more recent

studies have adapted the use of the name A.

caloaceticus- A. baumanii complex to include

gluose-oxidizing Acinetobacter spp. such as A
var. anitratus

were prepared using sterile dilled
water and incorporated into the agar resuling in
concentrations ranging from 1 ug/mito 512 ugsim for
amikacin, tobramycin, gentamicin, netilmici, and
ciprofioxacin. Concentrations from 1 pg/ml 101,024
ngs/mi were tested for ceftazidime, cefoperzzone,
piperacillin and cefotaxime.

Eighteen-hour cultures of the Acinelobacter
isolates, E. coli ATCC 25922 and P. aeruginosaAT CC
27853 reference strains grown in brain heart ilusion
broth (BHIB) were subcultured in BHIB and gown 1o
the log phase at 37°C for 4 hours. The turbidiyof the
inocula was adjusted to equal that of 0.5 MacFariand
turbidity standard to approximate 1.5 x 10° cels .
Approximately one microliter (ul) of each inoculun
(around 1.5 x 10° CFU) was transferred to the MH -
antibiotic test plates using a Steers-Foliz_repicator.
Three plates per antibiotic concentration were
inoculated for every isolate. Each isolate was ako

and
Towner 196), hence, the use of (e name for the
isdlates in the study. Although A. baumaniiis the main
genomic species associated with nosocomial
infections (Berogne-Berezin et al. 1996), and grows
atd7°C or higher, as were also shown by the isolates
in the study, speciation of the isolates as baumanii
can not be done in the absence of DNA-DNA

rehtedness studies.
NCCLS-recommended
coli ATCC 25

reverence strains

IH 1l agar
for its growth. The plates were read after inubation
at 37°C for 16-18 hours. The minimum concentraton

“of the antimicrobial where no bacterial groith was

ubserved was considered as the MIC of the

ar icrobial. Growth of 2 colonies or less or he

presence of a slight haze was read as no growh

(Baron etal. 1994). The breakpoints for sensiiity and

fesistance <e by he NCGLS for the antimicrobals
pp. were used

aeuginosa Ach 27853 (Fevram ‘et al. 1998) were

2

. 1998). i imicrobial
s i be achi




or tissue with optimal therapy (Baron et al., 1994).
Organisms with MIC at or below the breakpoint are
considered susceptible, whereas those with MICs that
are above the achievable level or within a range loxic
tothe host are said to be resistant to the

MIC of antimicrobials for Acinetobacter

a very large perentage of the isolates show to be
resistant were al least (wics ineir MIC breakpoints
for resistance. This is e the MICs of
amikacin for 380f the gt |su\a|es (88.37%)

agent.

Results and Discussion

Results of the analyses showed a predominance
ofthe A. calcoaceticus- A. baumanii complex isolates
which were resistant to the antimicrobials. Of the 98
isolates, only 1% showed complete sensitivity to all of
the nine antimicrobials tested. The remaining 99%
exhibited either single (13.27%) or multple (85.71%)
resistance (Fig 1). It should be noted that isolates
resistant 1o all the nine antimicrobials comprised the
largest group,

The MIC of an antimicrobial agent is the least
concentration of the antimicrobial that can inhibit the
growth of the microorganism. Based on the breakpoints
for sensitivity and resistance, the MIC of an
antimicrobial reflects the level of sensitivity or
resistance of the microorganism to the agent, hence,
the potency of the antimicrobial for the microorganism
The distribution of the percent isolates according to
the MIC of the different antimicrobials is shown in
Tables 1 and 2. The MICs of all the antimicrobials for

is 32 ugs/ml (Teble 1). Another example is that of
ceftazidime. TheMICs of ceftazidime for 37 of the 50
resistant isolates (74%) were at least 64 ugs/ml. The
breakpoint is 32gsinl (Table 2).

he same obsenation s seen with the rest of the
test antimicrobidls. The data show a high level of
resistance among most of the resistant isolates. The
breakpoint for resistance to cefoperazone is 64 gs/
ml. Of the isolates resistant to the antimicrobial, only
7.78% had cefoperazone MIC of 64 ugs/mi. The MIC
of cefoperazone for the remaining 92.22% resistant
isolates was al least 128 ugs/mi. The MIC of
ciprofioxacin was at the sensitive level of s1 ug/mi for
20.41%of the isdates. It ranged from 210 512 ugsimi
for the remaining 79.59%. Of these, the MIC of
ciprofloxacin ranged fiom 16 to 64 ugs/mi for 14.28%
of the isolates; and rom 128 pgs/mi to > 512 for the
remaining 57.14% isdates. This shows a much higher
level of resistance in most resistant isolates than those
usedin the studyof Seward and Towner (1998) where
the MIC of ciproloxain ranging from 16 ug/mi to 64
ngs/ml were alreadly considered to be of high level of
resistance. Ciprfioxacin was also reported to be one

Figure 1.
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Table 1. Distribution - " Escherichia
Ji(Ec)
antimicrobials
aminoglycosides. Quinoione
MIC (ugsimi) auikacin gentamic netiimicin tobramycin ciprofioxacin
st o 1632, Ec 408, Ec 3,06, Ec,Pa 2014, Ec.Pa
2 592, 6", Pa" 1020, Pa 1837.Pa 2149 206
4 122 816 1020 218 204
8 1325 510 1429 816 208
16 “25.51 408 1429 714 st
32 %10 612 510 1224 102
64 510 1020 1020 308 818
128 816 308 204 1735 2347
258 510 " 102 306 2653
s12 794 102 408 918 7.14
512 1377 3480 1633 306 o
* otal nambor of sbteswsted 98
resistance.
e .
ciprofloxacin: 00040, 18(Fersro ta. 1996)
o 1.4 gontimicn

Gproliosacin:0.261 (Ferbo efa. 1996)

Table 2. Disiuion ! he prcenage AchtobactarbaumariAnatobacer caloacelcus slaes Escherichi co (€0

tothe MCs o
MIC (ugsini ceftazidimo cetotaxime celoperazone piperacilin
st 1002, Ec”, Pa® 0.£c 1.02, B¢ ogc
2 308 1.02 o o
4 1735 1.02 o.Pa 102,72
8 "19.39 8.16,Pa [l 204
16 516 15.31 0 1224
2 ‘1327 3183 714 2047
& 1020 1220 JATS 1633
12 794 1020 2653 816
2% 714 1224 1327 1633
512 408 510 2347 1020
1024 510 208 408 612
st 408 17.35 4.08
otal number s laks tesied : 98
‘o MTor . -
(Fertaro ot 1, 199.8)
MCtor 1.4 (Feraro

etat, 1999)

of the most adive antimicrobials for A. baumanii
anMC o 05 ugimi (Shih et al. 1996).

antimicrobial. Amikacin and ceftazidime, with 56.12%
and 40.82% o( the isolates showing sensitvity to the

g pr
to be the mosteffective, with 61.22% baing sensitive
to it (Table 3). Still, 38.78% were resistant to the

spectively,followed this. However, the
% isolates ms‘s!anl to amikacin and to ceftazidime
were stil a high 43.88% and 51.02%. The study of




Table 3. Response of the Acinetobacter baumanii-
Acinetobacter calcoaceticus complex isolates* 1 the antimi-
crobials.

Antimcabials  Resisiance Iniomedaie  Sensitve
Shisolmes % isolates % isolates
aminoglycosides
netimicin 3878 o 5122
amikacin 388 o 12
tobramycin 327 o %73
gentamicin 8531 o 3489
quinolone
eirofioxacin 7653 306 a1
Plactam
celiazdime s1e2 816 a0
pperacilin 4430 380 1530
celotarme 288 a0 1020
colperazons 9144 714 102

totalpumber o soates tostaa 98
"nointermediate concentraton ested

Kiss et al. in 1995 showed that only 2.6% and 4.9%
of A. calcoaceticus from patients of an intensive care
unit were resistant to netilmicin and amikacin
respectively, whereas, the result with ceftazidime to
which 55.4% were resistant paraliels that of the
present study.

“The least effecti

MIC of antimicrobials for Acinetobacter

and spread of antimicrobial resistant isolates, the
presence of R plasmids in hospital isolates
problem. Aside y
multiple resistance, some R plasmids can be
transferred to other bacteria belonging to the same
or to different genera through conjugation. Transfer
can oceur in vitro and in vivo. contributing to the
spread of multipie antimicrobial resistant strains
‘The results of this study serve as a timely reminder

for!

prescript

Constant,

and strict implementation of laws regulating dispensing
of antimicrobials definitely can not be compromised
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remaining 91.84% were resistant to the antibiotic. The
aminoglycosides were found to be generally more

‘The result of the study which showed that 99% of
the isolates tested were resistant to at least one of the.

the multplicity and high levels of resistance shown by
most isolates. The test antimicrobials are the newer,
more promising drugs. These are also commonly-
prescribed to treat Acinetobacter infections in the
hospital. It is worthy to note that, in the Philippine
General Hospital, a combmalmn of a f-lactam
anhb\onc, such as o r ceftriaxone, and an
lycoside, such 26 netimiin, tobramycin or
amikacin,  preserive or Acinelobacier mectone.
However, resistance to multiple antimicrobials renders
the use of combination drugs for therapy use\ess it
the organism is resistant to all the drugs used in the
‘combination therapy.
Resistance to aminoglycosides in Acinstobacter
spp. is frequently plasmid-mediated (Seward et al.
1998). A possible plasmid-encoded exiended-
spectrum B-lactamase in the microorganism has been
suggested (Bergogne-Berezi & Towner 1996). In
hospital setting where rampant use of different
antimicrobials serves to positively select for the survival
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