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Summary ,

Acinetobacter spp are well recognised as causes of nosoco-
mial infections particularly in patients with immature or de-
fective body defence system. Information concerning these or-
ganisms are lacking in this environment. For this reason the
pattern of infection and the antimicrobial susceptibility pro-
files of these organisms isolated over a one-year period were
studied.

A total of 58 (3%) of the 2001 isolates from all clinical

specimens received in the laboratory during the year were
Acinetobacter spp. The 58 Acinetobacter spp constituted 5.5%
of all the 1051 NLF-GNB isolated, and caused 4.6% of all the
1261 nosocomial infections. Thirty-seven (63%) and 17 (30%)
of the Acinetobacter isolates were from wound infections and
UTI respectively. All the infections were nosocomially acquired
and were associated with compromised host immunity, defec-
tive body defence, surgery or urinary catheterization; with
Acinetobacter baumannii being the predominant species. There
was an apparent male predominance over females by a ratio of
1. 9:1 in the infections, particularly from 45 years and above.
One hundred percent and 96.6% of the isolates were suscep-
tible to cefoperazone-sulbactam and travofloxacin respectively.
Forty-five (77.6%) were susceptible to cefotaxime, 49 (84.5%)
to ampicillin-sulbactam, 34 (58.6%) to ceftazidime, 38 (65.6%)
to ticarcillin-clavulanic acid and 41 (70.7%) to ciprofloxacin.
Generally the Acinetobacter spp showed multiple resistance to
the range of antibiotics tested. All the isolates produced beta-
lactamase.
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Résumé

Les Acinetobacters spp sont bien reconnus commes les causes
des infections nosocomiaux en particulier chez les patients avec le
systéme de la defense du corps defectif ou immaturé. On manque
des informations adéquates concernant ces organismes dans cet
environnement. A cause de cette raison, le modéle de I'infection et
les profiles de la susceptibilité antimicrobien de ces organismes
isolés au cours de la période d’une année ont été étudiés.

Le nombre total de 58 soit 3% de 2001 isolés de tous les
spécimens cliniques regu dans le laboratoire durant cette année
étaient Acinetobacters spp. Tous les cas de 58 Acinetobacters spp
avaient constitué 5,5% de tous les 1051 NLF-GNB isolés et ont
causé 4,6% de tous 1261 cas des infections nosocomiales. Trente
sept soit 63% et 17 soit 30% de cas des isolés Acinetobacters
résuitent des infections des blessures et de UTI respectivement.
Toutes les infections sont acquises a travers la nosocomiale et elles
avaient des rapports avec la faiblesse de I'immaturité de I’héte, la
défense du corps défectueux, la chirurgie ou la catéchisation urinaire,
avec Acinetobacter baumannil qui était I’espéce le plus prédominant.
On avait noté la predominance de male par rapport aux femmes
dans la proportion 1: 9: 1 dans ’infection a partir de ’dge de 45 et
au dessus en particulier. Cent pour cent et 96.6% des isolés étaient
susceptibles au cefoperazone-sulbacta, et travofloxacine
respectivement. Quarante cinqg soit 84.5% au ampicilline-sulbacta,
34 soit 58.6% au ceftazidime, 38 soit 65.6% a |’acide ticareilline-

clavulanie et 41 soit 70,7% au ciproflozacine. Dans 1’ensemble, I’
Acinetobacter spp. a indiqué une résistance multiple au champs
des épreuves antibiotiques. Tous les isolés avaient produit beta-
lactamase.

Introduction

The genus Acinetobacter was originally placed in the family
of Neisseriacea but has recently been moved to the family of
Moraxellaceae’. Acinetobacter spp are widespread in nature and
in the hospital environment, and are the second most commonly
isolated non-fermenters in human specimens.?

The genus consists of strictly aerobic, gram-negative cocco-
bacillary rods that are oxidase negative, non-motile, nitrate nega-
tive and nonfermentative.? The colonies are smooth, opaque, and
slightly smaller than those of Enterobacteriaceae.* Many strains
grow on MacConkey agar as either colourless or slightly pinkish
colonies.? Some strains are fastidious, showing punctate colonies
on blood agar, and fail to grow in nutrient broth.? Acinetobacter
spp are most commonly found in the soil, water and as part of the
normal flora on human skin and in the gastrointestinal and upper
respiratory tracts.>> The genus consists of about 21 different DNA
groups or genomospecies * > ¢ some of which are widely distrib-
uted in most hospital environments, and have been implicated in a
variety of nosocomial infections including bacteraemia, urinary tract
infections, pneumonia and wound infections.2” These infections
are usually difficult to treat because Acinetobacter spp are often
multiple resistant to the major groups of antimicrobials and there-
fore, usually require combination therapy.”

The therapeutic problems are compounded by the fact that
these bacteria have the capacity to survive for a long time in the
hospital environment and are easily transmitted between patients
either through human reservoirs or inanimate materials.> This situ-
ation has led to an increased concern regarding nosocomial infec-
tions due to this organism. Risk factors associated with
Acinetobacter infections include antibiotic treatments, surgery, in-
strumentation, and stay in the intensive care unit. »® A previous
study has shown that the digestive tracts of patients in the intensive
care unit are important epidemiologic reservoirs for multidrug-re-
sistant Acinetobacter baumannii, the most commonly isolated spe-
cies.’ In spite of the increasing significant and prevalence of mul-
tiply resistant Acinetobacter spp, many Clinicians and Microbiolo-
gists still have not appreciated their importance, partly because of
the confused taxonomic status, which until recently was associ-
ated with these organisms'® and party because the laboratories are
not identifying them. This may have accounted for the absence of
any known local work on Acinetobacter spp. This study was de-
signed to highlight the status of Acinetobacter spp in hospital in-
fections; including their epidemiology and antibiotic susceptibility
profile.

Materials & Methods

All non-lactose fermenting (NLF) Gram-negative bacilli
(GNB) adjudged as clinically significant from proven hospital ac-
quired infections were studied, from where 58 Acinetobacter spp
were identified. Thirty seven (63%) of the 58 Acinetobacter iso-
lates were from wound infections, 17(30%) from urinary tract in-
fections (UTI) and 4(7%) from bacteraemia.
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The isolates were sub-cultured onto nutrient and MacConkey
agar, for purification, and incubated in air at 35-37°C for 18-24
hours. Pure colonies were used for subsequent tests. Those iso-
lates that were non-motile, oxidase-negative morphologically Gram-
negative coccobacillary and showing alkaline butt and slope on a
TSI medium (DIFCO Laboratories, Detroit, Michigan, USA) were
considered to be non-fermentative, and tentatively identified as
Acinetobacter spp."! They were further identified by the API 2
ONE (bioMerieux SA, Marcy-I’Etiole, France).

The 58 Acinetobacter isolates were tested against Ceftriaxone,
Cefuroxime, Ceftazidime Cefotaxime, Cefoperazone-Sulbactam,
Ampicillin-sulbactam, Amoxycillin-Clavulanate, Ticarcillin-
Clavulanate, Gentamicin, Streptomycin, Trimethoprim-
Sulfamethoxazole, Ciprofloxacin, Travofloxacin and Nalidixic Acid
for susceptibility by the gradient diffusion method using the
Elipsometer (E-test) strips (AB-Biodisk Solna Sweden).'? The beta-
lactamase detection test was done by the starch paper technique.”
Escherichia coli ATCC 25922 was used as contro]'

Results

Table 1 shows that 38 (65.5%) of the 58 Acinetobacter infections
occurred in males while 20 (34.5%) occurred in females. Males
aged 45 years and above accounted for 28 (48.3%)) of all the infec-
tions while females in the same age group accounted for only
6(10.3%). Only 4 (6.8%) occurred in children 14 years and below.

Table 1 Distribution of Acinetobacter isolates by age and sex

Age Male (%) Female (%) Total (%)

0 -1 month 1(1.72) - 1(1.72)

>1 month-1yr - 1(1.72) 1(1.72)

>1yr.-4yrs - 1(1.72) 1(1.72)

5-14yrs 1(1.72) - 1(1.72)
15 - 44yrs 8(13.79) 12 (20.70) 20 (34.49)
45-59 yrs 12 (20.70) 5(8.63) 17 (29.33)
60yrs & above 16 (27.58) 1(1.72) 17 (29.30)

Total ‘ 38 (65.51) 20 (34. 49) 58 (100)

Table 2 Distribution of Acinetobacter spp in various clinical specimens

Specimens No (%) Total (%)
Wound swab: 37 (63)
Post - surgical 24 (41)
I. V. - line related 3(5)
Road Traffic Accident 4(7)
Ulcer 3(5)
Gun-shot 1(2)
Burns 2(3)
Urine: 17 (30)
Mid-stream urine 1(2)
Catheter-specimen urine 16(28)
Bacteraemia 4(7 4(7)
Total 58 (100)

Table 3 shows the species distribution. Acinetobacter baumannii
constituted 50 (86.2%) of the 58 species isolated.

Table 3 Prevalence of Acinetobacter spp* isolated from clinical
specimens

Species No. (%)
Acinetobacter baumannii 50(86.2)
Acinetobacter hwoffi 3552
Acinetobacter johnsonii/junii 3(5.2)
Acinetobacter haemolyticus 234
Total 58 (100)

*Species identified by API 20NE

Out of a total of 1051 NLF-GNB analysed during the period, 58
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(5.5%) were Acinetobacter spp. Of these 37(63%, were isolated
from wound swabs, i.¢. post-surgical wound infecticns. Seventeen
(30%) were from cases of UTI, mainly catheterised patients, while
4(7%) were from bacteraemias (Table 2).

It is shown in Table 4 that all the Acinetobacte~ isolates were
susceptible to cefoperazone-sulbactam, 96.6% to travofloxacin,
84.5% to ampicillin-sulbactam, 77.65 to cefotaxime: and 70.7% to
ciprofloxacin. Only 55.25 were susceptible to gentaimicin and na-
lidixic acid and 10.4% to trimethoprim-sulphametioxazole. All
the isolates produced beta-lactamase enzymes.

Table4 Antimicrobial susceptibility pattern of Acinetcbacter spp

Antimicrobial Agent Number Number  Number = Number
Tested susceptible moderat:ly Resistant
(%) susceptiile (%)
(%)
Ceftriaxone 58 15(259) 5(8.6) 38 (65.5)
Cefuroxime 58 5(8.6) 3(5.2) 50 (86.2)
Ceftazidime 58 34(58.6) 12(20.7) 12 (20.7)
Cefotaxime 58 45(77.6) 13(22.4) -(0)
Cefoperazone - Sulbactam 58 58 (100) -(0) -(0)
Ampicillin - Sulbactam 58 49 (84.5) -0 9(15.5)
Amoxycillin-Clavulanate 58 12(20.7)  14(24.1) 32(55.2)
Ticarcillin-Clavulanate 58 38(65.5) 6(10.4) 14(24.1)
Gentamicin 58 32(55.2) -0 26(44.8)
Streptomycin 58 28(48.3) -0 30(51.7)
Trimethoprim -
Sulfamethoxazole 58 6(104) -0 52(89.6)
Ciprofloxacin 58 41(70.7) -(0) 17(29.3)
Trovofloxacin 58 56(96.6) 2 (3.4) -(0)
Nalidixic Acid 58 32(552)  6(10.3) 20(34.5)
Discussion

This study was carried out to determine the epiclemiology and
antibiotic susceptibility profile of Acinetobacter spy. Itis obvious
from the result of the study that Acinetobacter spp cause signifi-
cant nosocomial infections, being responsible for £.6% of all the
nosocomial infections seen during the study period as against the
3% recorded in the National Nosocomial Infection {tudy report to
the CDC in 1990." This is particularly significant because
Acinetobacter spp are known to be the most persistent Gram-nega-
tive bacilli on the hands of hospital staff,’® and so can easily be
transferred from one patient to another. This may probably ex-
plain why 37 (63%) of the infections were wound infections, and
atotal of 50(86.2%) occurred in the surgery unit wlere hand con-
tamination of wound and catheters are fairly commor1.'® Elsewhere
Acinetobacter spp are known to cause significant nosocomial res-
piratory tract infection in patients in the intensive cire unit.'"” The
absence of such findings here may be attributed to the non-func-
tioning of the unit in the hospital during the study period, and so
no specimen was received from the unit. The four cases of
bacteraemia constituted 4.9% of all cases of bactera:mia seen dur-
ing the study. This is slightly higher than recordid in previous
studies (2- 4%). ' All the bacteraemias occurred ir. children, two
of whom were infants (one neonate), and were all r:lated to intra-
venous infusions. Generally the infections were associated with
compromised body immunity such as surgery, cathe isation, burns
and intravenous lines. Similar findings have been niade from pre-
vious studies.2*® Acinetobacter baumannii, like in other studies,
27 predominated in all the infections, constituting 5((86.2%) of all
the species isolated. Males aged 45 years and above appear to be
more susceptible than females in the same age rang:. . This can be
attributed to higher prevalence of indwelling cathetcr in this group
as a result of prostatic enlargement and its associated surgery.

Acinetobacter spp are generally known to exhibit multiple
resistance to various antibiotics.2*2 In the 1970s, Acinetobacter
infections were treated with Ampicillin, second-gen :ration cepha-
losporins, minocycline, colistin, Carbenicillin, and Gentamicin.
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Most strains are now. resistant to Ampicillin, Carbenicillin,
Cefotaxime, and Chloramphenicol, with some centres reporting up
to 84% of strains resistant to Gentamicin.?” In this study 77.6% of
strains were susceptible to Cefotaxime whereas only 25.9%, 8.6%
and 58.6% of Ceftriaxone, Cefurozime and Ceftazidime respec-
tively were susceptible. This may be the response to selective pres-
sure since these later three drugs are the most commonly used
cephalosporins in this environment. A resistance level of 86.2%
against Cefuroxime is similar to what has been found in Europe®
while 15-62% of Acinetobacter spp in Hong Kong, Malaysia, and
Singapore, and 68-100% of strains in China and Taiwan are resis-
tant to third-generation cephalosporins.*' It is noteworthy that drugs
containing the beta-lactamase inhibitor Sulbactam showed higher
antibacterial activity against Acinetobacter spp than those contain-
ing clavulanic acid. This may likely be due to the unusual inhibi-
tory activity of Sulbactam against Acinetobacter species.’
Susceptibilies of the strains to Cefoperazone-sulbactam and Ampi-
cillin-sulbactam were 100% and 84.5% respectively while only
20.7% and 65.5% were susceptible to Amoxycillin-clavulanate
and Ticarcillin-clavulanate respectively. Cefoperazone-sulbactam,
Ampicillin-sulbactam and Imipenem have been found to be the most
active against Acinetobacter spp in Argentina and Hungary**** The
organisms showed high resistance to both gentamicin and strepto-
mycin. Similar findings have been made elsewhere.?® 333 Gen-
tamicin is the most commonly used aminoglycoside in LUTH.

Ninety-six to 100% of the strains were susceptible to
travofloxacin while 70.7% were susceptible to ciprofloxacin. In
Europe and Latin America 50 - 70% of the strains have been found
to be resistant to ciprofloxacin® . The indiscriminate use of the
third generation cephalosporins in this hospital and the general abuse
of drugs by the people’® may have accounted for the increasing
resistance level found against the tested drugs and probably others.
The newer members of the third generation cephalosporins and the
fluoroquinolones appeared more effective than their older mem-
bers. This observation has also been previously noted.” All the
isolates were found to be beta-lactamase producers, a situation which
may also have contributed to the multiple resistant nature of the
organisms.
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