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Abstract

Acinetobacter baumannii is a species of non-fermentative
gram-negative coccobacilli commonly found in soil, water
and other environmental samples. This bacterium is defined
as being strict aerobes, nonmotile, catalase-positive and
oxidase-negative.
antibiotics in the 1970s. A. baumannii is an opportunistic
pathogen that may be an important threat due to its increas-
ing multidrug resistance and is involved in nosocomial infec-

This organism was susceptible to most

tions that are often severe. The objective of this study was
undertaken to elucidate the molecular epidemiology of A.
baumannii using the most widely applicable DNA — based
typing methods namely Pulsed-Field Gel Electrophoresis
(PFGE). These strains comprised isolates from environmental
samples, blood, wound, urine, cerebrospinal fluid and trache-
al aspirates. PFGE analysis of 81 clinical isolates has been
carried out by using CHEF-DR Il systems from Bio — Rad and
following the protocol of Gautom with some modifications.
A 2.00% band tolerance and an optimization of 4.00% were
selected for use during comparisons of generated fingerprints
or pulsotypes after digestion with Apa | restriction enzyme.
Similarity values have been generated using BioNumerics
software, cluster analysis was performed by the unweighted
pair — group method using arithmetic averages and DNA re-
latedness was calculated based on Dice coefficient. An in-
terlinkage homology level of 80% between patterns was as-
sumed as the cutoff for defining a close genetic relationship
between strains and was used to define the cluster. As per
the generated dendogram, isolates were categorized into 18
major groups designated as Strain | to Strain xvlll. Overall,
PFGE was able to discriminate the 81 different Acinetobacter
baumannii isolates with similarity levels of 63.63%.

* Corresponding author: a.shib@hotmail.com

Introduction

Bacteria of the genus Acinetobacter are increasingly being
implicated in numerous outbreaks and have become a grow-
ing concern in hospitals, identifying A. baumannii as the most
predominant species involved. Acinetobacter spp. can cause
a wide range of clinical conditions, including pneumonia, sep-
ticemia, urinary tract infections, wound infections, endocarditis,
and meningitis (Bergogne—Berezin and Towner, 1996; Mandell,
2000).
of hospital staff have previously been identified as reservoirs

Contaminated hospital equipment or colonized hands

of this organism in epidemics (Aygun et al., 2002). Resistance to
multiple antibiotics is a frequent finding with this organism (Van
Looveren et al., 2004). Risk factors for acquisition of this organ-
ism include prolonged hospital stay, serious underlying disease,
intravascular and intravesical catherization, and treatment with
broad-spectrum antibiotics (Danes et al., 2002). Characteristics
of Acinetobacter spp. may contribute to their epidemic behavior,
such as the ability to acquire multiple antibiotic resistance and
the ability to survive on inanimate and dry surfaces for pro-
longed periods of time (Dijkshoorn et al., 1987, 1996). Howev-
er, it should be noted that Acinetobacters are ubiquitous organ-
isms that can also be isolated readily from non clinical sources
such as soil, drinking and surface waters, sewage, and a variety
of different foodstuffs (Hanlon, 2005). In many cases, the true
source of infection cannot be traced, because members of the
genus Acinetobacter are widespread in the hospital environment
and can be isolated from sinks, tap water, and dust or can be
present as commensal organisms of human skin and respiratory
tract (Gorbach et al., 1998). In order to understand the epide-
miology of Acinetobacter spp., in hospitalized patients and in
the hospital environment, it is therefore vital that the organism
be identified to the genomic species level and then typed be-
fore epidemiological conclusions are drawn (Zarrilli et al., 2004)
. The objective of this study was undertaken to elucidate the
molecular epidemiology of A. baumannii using the most widely
applicable DNA — based typing methods namely Pulsed Field
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Gel Electrophoresis (PFGE). Eighty — one clinical A. baumannii
isolates were included in this study collected from year 2001 to
2006. The strains were originally isolated from different clinical
and environmental specimens by the Microbiology Laboratory
of the King Faisal Specialist Hospital and Research Centre, Ri-
yadh, Saudi Arabia.

Analysis by PFGE of restriction fragment length polymor-
phisms generated from intact chromosomal DNA has been used
to compare fingerprints obtained from Acinetobacter strains fol-
lowing restriction with Apal, Smal, and Nhel (Luey et al., 2007).
These studies have indicated considerable DNA polymorphism in
the clinically important genomic species 2 (A. baumannii), even
within biotypes, and good correlation between strains from with-
in defined outbreaks or multiple isolates from single patients.
Equipment for PFGE is costly, while the preparation of intact
chromosomal DNA and subsequent digestion and electrophore-
sis require several days. Nevertheless, PFGE seems to provide
highly discriminatory results and extremely useful epidemiologi-
cal information (Bergogne-Berezin and Towner, 1996).

Material and Methods
Sample collection

A total of 81 Acinetobacter isolates were investigated in this
study. Bacterial strains tested were obtained from the Micro-
biology Laboratory of the King Faisal Specialist Hospital and
Research Centre (Riyadh, Saudi Arabia), collected from year
2001 till 2006. The strains were originally isolated from differ-
ent clinical and environmental specimens, e.g., blood, cerebro-
spinal fluid, sputum, tracheal aspirate, urine and wound. They
were preserved in tryptic soy broth (TSB) supplemented with
20% (v/v) glycerol. Pure isolates were stored at -80°C until
used in the Research Centre, KFSH&RC.

Confirmation of Bacterial Identification

Samples were already identified as Acinetobacter sp. in Mi-
crobiology Laboratory, Department of Pathology and Laborato-
ry Medicine, King Faisal Specialist Hospital & Research Centre.
Frozen bacterial suspension was streaked in Tryptic Soy agar
(TSA) and incubated overnight at 37°C (Jawad et al., 1994 Aci-
netobacter baumannii grows at 440C after consecutive incuba-
tion. For Gram'’s staining, reagents and gram stain kit were used
from BD were used (Cat. No. 8820191; Becton, Dickinson and
Company, MD, USA).

DNA Extraction

Two methods have been carried out to check which will give
a better amplifiable DNA. First, using the classical Proteinase
K treatment and the second method using a commercial kit, Ge-
nomicPrep Cells and Tissue DNA Isolation Kit (Catalog No. 27
— 5237 = 01; Amersham Biosciences, USA).

DNA Extraction using Genomic Prep Cells and Tissue DNA
Isolation Kit

The inoculated TSB was placed overnight at 370C shaker in-
cubator. Centrifugation was performed for 5 minutes at 13,000
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Figure 1. Patterns obtained by PFGE for Acinetobacter baumannii for
samples 1 to 5 after running in 1% agarose gel, staining with ethidium
bromide and illuminated under UV light. 50 — 1000 kb lambda ladder
was used as a standard size marker.
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Figure 2. Patterns obtained by PFGE for Acinetobacter baumannii for
samples 6to 11, 14 to 18 & 81 after running in 1% agarose gel, stain-
ing with ethidium bromide and illuminated under UV light. 50 — 1000
kb lambda ladder was used as a standard size marker.

rpm at room temperature. The supernatant was decanted and
the pellet was collected; and extracted using the commercially
available GenomicPrep Cells and Tissue DNA Isolation Kit (Am-
ersham Biosciences, USA; Catalog No. 27 — 5237 — 01).

For RNase treatment, 3 ul of RNase A solution (4 mg/ml) was
added to the cell lysate. Mix the sample by inverting the tube
25 times and incubate at 370C for 15 — 60 minutes.

For protein precipitation, samples should be allowed to cool
at room temperature. Protein precipitation solution was added
to the RNase A-treated cell lysate and DNA was precipitated
using 70% ethanol.

Pulsed—Field Gel Electrophoresis (PFGE)

Bacterial extraction and purification were carried out as report-
ed previously with some modification (Gautom, 1997). Bacte-
rial isolates on TSA plate were incubated overnight at 37°C.
A single bacterial colony is grown overnight in 3 ml tryptic soy
broth at 37°C in a shaker incubator.
centrifugation at 3000 ug for 10 minutes and the supernatant
are then discarded. Resuspend cells in SE Buffer (25 mM EDTA
[pH 8.0], 75 mM NaCl [pH 8.0]). Adjust the optical density of
the cells at wavelength of 610 nm to 1.40 with SE Buffer. Mix
0.5 ml aliquot of the bacterial suspension with 0.5 ml of 2% low
melting point (LMP) agarose in TE Buffer (10 mM Tris-HCI, 0.1
mM EDTA).

Cells are harvested by

Pipette mixture into reusable (300 pI) large size
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Figure 3. Patterns obtained by PFGE for Acinetobacter baumannii for
samples 12 & 13 after running in 1% agarose gel, staining with ethid-
ium bromide and illuminated under UV light. 50 — 1000 kb lambda
ladder was used as a standard size marker.
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Figure 4. Patterns obtained by PFGE for Acinetobacter baumannii for
samples 19 to 25 after running in 1% agarose gel, staining with ethid-
ium bromide and illuminated under UV light. 50 — 1000 kb lambda
ladder was used as a standard size marker.

plug mold and allow to solidify at 4°C for 30 minutes. Release
the plugs into 15ml tubes containing 1 ml of Lysis Buffer (50 mM
Tris — HCI [pH 8.0], 50 mM EDTA [pH 8.0], 1% sodium lauroyl
sarcosine). Proteinase K (1 mg/ml) is added fresh on the day of
the experiment. Incubate plugs overnight at 55°C in a water-
bath. Replace the Lysis Buffer with 5 ml of sterile distilled water
and incubate at room temperature for 5 minutes. Replace with
3 ml of TE[10 mM Tris — HCI [pH 8.0], T mM EDTA [pH 8.0]) for
5 minutes at room temperature. Final sets of four washes, 30
minutes each, are done with 3 ml of TE (10 mM Tris - HCI [pH
8.0], 1T mM EDTA [pH 8.0]) at room temperature. Place a plug
slice of 3 X 5 mm wide in a 200 Yl of 1X restriction buffer 4 and
incubate for 30 minutes at 4°C with gentle agitation. Place the
plugs in 200 Wl of 1X restriction buffer 4 containing 50 Units of
Apa | restriction enzyme and incubate the mixture overnight at
room temperature. Wash plugs with 0.5 ml of 0.5X TBE for 37°C
for 30 minutes. Insert the plugs into the wells of 1% agarose gel
dissolved in 0.5X TBE. Overlay all the wells with 1% LMP aga-
rose dissolved in 0.5X TBE and allow to solidify at 40C for 30
minutes. 0.5X TBE running buffer was allowed to re — circulate

on CHED — DR lll (Bio — Rad) at least 2 hours before running the
gel to maintain a temperature of 14°C. DNA restriction frag-
ments were separated for 22 hours at 200 V, with pulse times
ranging from 2.2 to 54.2 seconds at 120. Gel is then soaked
in 300 ml of deionized water containing 1 Pg/ml of ethidium
bromide for 30 minutes, and visualized the bands using an ul-
traviolet illuminator.

Results

PFGE Analysis

PFGE analysis of 81 clinical isolates has been carried out by
using CHEF — DR Il systems from Bio—Rad and following the pro-
tocol of Gautom with some modifications. Figurel to 10 show
fingerprints or pulsotypes using Apa | restriction enzyme. PFGE
patterns were analyzed by both computer — assisted program
(BioNumerics software) and by manual or visual comparison of
each banding patterns.

Figure 11 shows dendogram based on computer — assisted
comparison of PFGE profiles of 81 Acinetobacter baumannii iso-
lates using BioNumerics software. A 2.00% band tolerance and
an optimization of 4.00% were selected for use during compari-
sons of DNA profiles. Table 2 shows generated similarity values
using BioNumerics software, cluster analysis was performed by
the unweighted pair — group method using arithmetic averages
and DNA relatedness was calculated based on Dice coefficient.
An interlinkage homology level of 80% between patterns was
assumed as the cutoff for defining a close genetic relationship
between strains and was used to define the cluster. As per the
generated dendogram, isolates were categorized into 18 major
groups designated as Strain | to Strain XVIIl. Overall, PFGE was
able to discriminate the 81 different Acinetobacter baumannii
isolates with similarity levels of 63.63%. A total of 4 isolates
were categorized into strain I: strain I-1, 1-2, I-3 and -4 rep-
resented by isolates number 10, 54, 56 and 37, respectively.
Strains II-1, -2 and 1I-3 were represented by isolates number
6, 8 and 3, respectively. Strain Ill-1, lll-2 and Ill-3 represented
by sample number 50, 53 and 27, respectively. Strain Ill-4 was
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Figure 5. Patterns obtained by PFGE for Acinetobacter baumannii for
samples 26 to 37 after running in 1% agarose gel, staining with ethid-
ium bromide and illuminated under UV light. 50 — 1000 kb lambda
ladder was used as a standard size marker.
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Figure 6. Patterns obtained by PFGE for Acinetobacter baumannii for
samples 38 to 45 after running in 1% agarose gel, staining with ethid-
ium bromide and illuminated under UV light. 50 — 1000 kb lambda
ladder was used as a standard size marker.
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Figure 7. Patterns obtained by PFGE for Acinetobacter baumannii for
samples 42, 46 to 55 after running in 1% agarose gel, staining with
ethidium bromide and illuminated under UV light. 50 — 1000 kb lamb-
da ladder was used as a standard size marker.

comprised of 5 isolates (32, 33, 34, 35 & 36) that were indistin-
guishable from each other. Strain lll-5 is represented by sample
number 78. Strains V-1, IV-2 and V-3 were represented by
sample numbers 63, 64 and 13, respectively. Strain V is rep-
resented by sample number 20. Strain VI, which is considered
one of the biggest cluster in this analysis was comprised of 13
isolates (sample number 76,77, 65, 66,71,73,75,72,74,79,
80, 82 and 83). Strain VI-1 is represented by sample number
76. Strain VI-2 is represented by sample number 77. Strain
VI-3 is represented by samples number 65 and 66 that are in-
distinguishable from each other. Strain VI-4 is represented by
sample number 71. Strain VI-5 is represented by samples num-
ber 73 and 75 (indistinguishable). Strain VI-6 represented by
samples number 72, 74 and 79 (indistinguishable). Strain VI-7
represented by sample number 80. Strain VI-8 represented by
samples number 82 and 83 (indistinguishable). Strain VIl repre-
sented by sample number 5. Strain VIII-1 to VIII-3 represented
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Figure 8. Patterns obtained by PFGE for Acinetobacter baumannii for
samples 56 to 67 after running in 1% agarose gel, staining with ethid-
ium bromide and illuminated under UV light. 50 — 1000 kb lambda
ladder was used as a standard size marker.
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Figure 9. Patterns obtained by PFGE for Acinetobacter baumannii for
samples 68 to 80 after running in 1% agarose gel, staining with ethid-
ium bromide and illuminated under UV light. 50 — 1000 kb lambda
ladder was used as a standard size marker.

by sample number 42, 68 and 69, respectively. Strain IX-1 is
represented by samples number 47, 48 and 49 (indistinguish-
able). Strain IX-2 represented by samples number 26 and 27
(indistinguishable). Strain IX-3, IX-4 and IX-5 represented by
sample number 61, 30 and 55, respectively. X-1 and X-2 rep-
resented by sample number 70 and 84, respectively. Strain XI
is represented by sample number 17. XlI-1 and XII-2 are rep-
resented by sample number 1 and 2, respectively. Strain XIlI-1
is represented by sample number 15 and 18 (indistinguishable).
XIll-2 is represented by sample number 7. Strain XIlI-3 is repre-
sented by sample number 21 and 24 (indistinguishable). Strains
XllI-4 and XIllI-5 were represented by samples number 29 and
62, respectively. Strain XIV represented by sample number 4.
Strain XV, together with Strain VI, which is also considered one of

the biggest clusters in this analysis consists of 13 isolates (sample
number 25, 28, 38, 39, 41, 44, 46, 52, 81, 58, 59, 60 and 57).
Strains XV-1 and XV-2 were represented by samples number 25



M 81 82 83 8 M and 28, respectively. Strain XV-3 was represented by sample
numbers 38, 39, 41, 44 and 46, which are indistinguishable.
Strains XV-4 and XV-5 were represented by sample number 52
and 81, respectively. XV-6 is represented by samples number
58, 59, 60 and 57 (indistinguishable).  Strains XVI-1 and XVI-
2 are represented by samples number 31 and 51, respectively.
XVI-3 represented by samples number 11 and 14 (indistinguish-
able). Strains XVI-4 and XVI-5 represented by samples number
16 and 45, respectively. Strain XVIl is represented by sample
number 22. Strain XVIII-1 is represented by samples number
12 and 19 (indistinguishable). Strain XVIII-2 is represented by
sample number 9.
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For visual analysis, the Tenover classification (Tenover et
al. 1995) was used to interpret the banding patterns gener-
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ated. Results were summarized in table 10, which generates 25

strains. Wherein Strain A and Strain B were considered the big-
Figure 10. Patterns obtained by PFGE for Acinetobacter baumannii for

samples 81 to 84 after running in 1% agarose gel, staining with ethid-
ium bromide and illuminated under UV light. 50 — 1000 kb lambda
ladder was used as a standard size marker.

gest in the group comprising of 13 isolates per group. Strain A
were divided into 7 (seven) subgroups, A1 to A7. Strain A1 was
represented by sample numbers 38, 39, 41, 44 and 46. Strain
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Figure 11. Dendogram based on pulsed — field gel electrophoresis (PFGE) of 81 samples of Acinetobacter baumannii. The Dendogram is shown
on the left with the percent —homology score indicated on top (0% - 100%). The actual PFGE banding patterns are given on the immediate right
of the Dendogram. Dice (Opt: 4.00%) (Tol 2.0%-2.0%).
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A2 is represented by samples number 58, 59 and 60. Strains
A3 to A7 were represented by samples number 52, 81, 28,
25 and 57, respectively. Strain B was classified into 8 (eight)
subgroups; B1 represented by samples number 72, 74 and 79.
Strain B2 represented by samples number 73 and 75. Strain

B3 is represented by samples number 82 and 83. Strain B4 is
represented by sample number 80. Strain B5 was represented

by samples number 65 and 66. Strains B6 to B8 were repre-
sented by samples number 71, 77 and 76, respectively. Strain
C was classified into 3 (three) subgroups: C1 represented by
samples number 32, 33, 34, 35 and 36. Strains C2 and C3
were represented by samples number 78 and 27, respectively.
Strain D was classified into 4 (four) subgroups: D1 represented
by samples number 15 and 18. D2 represented by sample
number 7; D3 represented by samples number 21 and 24; and
D4 represented by sample number 29. Strain E were divided
into 3 (three) groups: E1 represented by samples number 47, 48
and 49; E2 represented by samples number 26 and 67; and E3
represented by sample number 61. Strain F was classified into 5
(five) subgroups: F1 represented by samples number 11 and 14;
F2 to F5 were represented by samples number 16, 31, 51 and
45, respectively. Strain G was classified into 2 (two) groups: G1
represented by samples number 12 and 19; G2 is represented
by sample number 9. Strain H was classified into 3 (three) sub-
groups: H1 to H3 were represented by samples number 10, 54
and 56, respectively. Strain | was classified into subgroup |1 to
I3, that are represented by samples number 6, 8 and 3, respec-
tively. Strain J was classified into subgroups J1 to J3, which are
represented by samples number 63, 64 and 13, respectively.
Strain K was classified into subgroups K1 to K3, which are repre-
sented by samples number 42, 68 and 69, respectively. Strain
L was classified into 2 (two) subgroups: L1 and L2, which are
represented by samples number 70 and 84, respectively. The
rest of the 13 samples were considered unique, and assigned to
Strain M to Strain Y that are represented by samples number
1,2,20,5,17, 4, 22, 30, 50, 55, 62, 53 and 37, respectively.

Numerical Index of the Discriminatory Ability of Typing Sys-
tem was calculated using the Simpson’s Index of diversity (Hunter
and Gaston et al. 1988) and is given by the following equation:

D=1-——— 2 ny(n-1)

Where N is the total number of strains in the sample population,
s is the total number of types described, and nj is the number
of strains belonging to the jth type. The equation can be ap-
plied both to a direct comparison of the discriminating power
of typing methods and to analysis of the discriminating power
of combined typing schemes. Table 1 shows the discriminating
indiex for PFGE. It can be seen that the discriminatory power
of PFGE (0.914). Typability (100%) was also obtained for this
methods used in this study (Table 2). This is done by dividing the
samples that is typeable against the total number of samples.
Table 2. Showed t Groupings of 81 samples for PFGE analysis .
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Table 1. Discrimination indiex for typing method used in this study PFGE.

Method No. of types Typability Discrimination index
PFGE 18 100% 0.914

Table 2. Groupings of 81 samples for PFGE analysis.

Sample Me. PFGE Preofile Sample No. PFGE Profile
(BioMumerics) (BioMumerics)

1 X 57 KW

2 bl 58 A

3 i 59 xv

4 EL 60 XV

2 0 62 X

Z I’Ic”' &3 %

@ XV o A

2@ : &5 vl

11 X1 =9 M

12 XWl &7 Ix

13 " 48 Wil

14 wwl &9 Wil

15 X1 70 X

16 wwl 71 Wi

17 X1 72 vl

18 X 73 vl

19 Xl 74 Vi

20 v 75 vi

21 bdl1] 76 vl

22 XVl 77 Vi

24 ell] —8 m

2 ERY 79 Vi

> = e M
81 XV

20 E&T 82 Vi

29 11| o o

30 1%

31 xWl ] B

32 m

33 m

34 m

35 m

36 m

37 I

38 b aTe

39 XV

41 XV

42 Vil

44 nW

45 b

46 X

a7 1%

48 1%

49 1%

50 m

51 AWl

52 XV

53 m

54 I

55 1%

56 I

Discussion

Acinetobacter spp. has unique characteristics among nosoco-
mial gram — negative bacteria that favor their persistence in
the hospital environment. This organism spreads easily in the
environment of infected or colonized patients and can persist
in that environment for many days, a factor that may explain
their propensity for causing extended outbreaks. However, it
should be noted that acinetobacters are ubiquitous organisms
that can also be isolated readily from nonclinical sources such as
soil, drinking and surface water, sewage, and a variety of dif-
ferent foodstuffs. There appears to be a significant population
differences between the genomic species found in clinical speci-

mens and those found in other environments, and it is therefore



vital that acinetobacters be identified to the genomic species
level and then typed before epidemiological conclusions can be
drawn. The increased incidence of Acinetobacter baumannii in-
fection required clarification of a possible mode of transmission.
The predominant of one genotype in patient or environmental
specimens seemed to suggest transmission from common sources.
Bacterial typing schemes based on genotypic analysis of multi-
ple isolates within a particular species to identify characteristics
that may subdivide the strains into smaller groupings. Such anal-
yses have several uses — to investigate outbreaks that may in
turn influence or focus epidemiological investigations, to examine
sequential isolates from a single patient to determine whether
infection is recurring or the patient has suffered a relapse, to es-
tablish whether certain strains are associated with specific clini-
cal syndromes, and therefore, have unusual pathogenic mecha-
nisms, and in a wider context, to increase our understanding of
the epidemiology of infection. Nevertheless, typing is most often
used to differentiate dissimilar isolates rather than to confirm a
relationship between two different strains. The basic premise of
all typing schemes is that strains isolated from an epidemiologi-
cal cluster arise from a common precursor and therefore, that
these strains will share certain characteristics that can distinguish
them from epidemiologically unrelated strains of the same spe-
cies. At least three criteria are necessary for the evaluation of
typing schemes: (1) Typability — the ability to obtain a definite
result for each isolate tested, (2) reproducibility — the ability to
achieve the same result whenever and wherever the same strain
is tested, and (3) discrimination — the ability to distinguish be-
tween epidemiologically unrelated strains.

PFGE technique was shown to be most suitable method for
differentiating strains from hospital outbreaks. Because PFGE
fingerprints are highly reproducible, interpretation is fairly
straightforward. However, major disadvantage of PFGE is the
difficulty of comparing results obtained from different labora-
tories. In addition to the expense of the PFGE apparatus, the
total time required to perform the test is a disadvantage of this
method. Plugs containing the DNA extraction procedures take
about 2 to 3 days, although more rapid methods have been
developed. The electrophoresis time is also lengthy, 24 hours is
a typical running time, and a fair amount of technical expertise
is necessary. To prevent mechanical breakage of chromosom-
al DNA, all extraction steps must be carefully performed with
preparations embedded in agarose.

In this study, evaluation of genomic fingerprinting methods
performed by computerized comparison of digitized fingerprint-
ing patterns (in PFGE analysis) is easier and gives an accurate
analysis for large numbers of samples tested. Data analysis by
computer offers the possibility of comparison of large numbers
of patterns, formation of databases, and cluster analysis. Al-
though visual analysis for PFGE is also possible, however For
PFGE analysis, a guest commentary (Tenover et al., 1995) pro-
poses a set of guidelines for interpreting DNA restriction pat-
terns generated by PFGE. The authors are investigators from
the United States who, over the last several years, have corre-
lated epidemiologic data from dozens of outbreaks with strain
typing results produced by PFGE. These guidelines are intended
to be used by clinical microbiologists in hospital laboratories to
examine relatively small sets of isolates (typically, < 30) related
to putative outbreaks of disease.

In this study, to give an assessment in whichPFGE typing meth-

od is the most efficient several factors must be considered that
includes: reproducibility, Typability and discrimination. Repro-
ducibility is the percentage of strains that give the same result on
repeated testing. Typability of a method is the percentage of
distinct bacterial strains which can be assigned a positive typing
marker. PFGE give 100% typability.

The discriminatory power of a typing method is its ability to
distinguish between unrelated strains. Numerical Index of dis-
criminatory ability of typing system was calculated using Simp-
son’s index of diversity. It can be seen that the discriminatory
power of PFGE (0.914) . In conclussion, our data suggest that
Pulsed — Field Gel Electrophoresis (PFGE) can cluster epidemio-
logically unrelated strains of Acinetobacter baumannii into dis-
tinct populations; and the three factors or criteria for an effec-
tive assessment of typing method has been met. At this stage,
having a properly optimized laboratory protocol for PFGE tech-
nique that can generate comparable and reproducible results is
a necessary first step. In choosing a typing scheme for epide-
miological studies, one should aim for as large discriminatory
index as possible. The acceptable level of discrimination will
depend on a number of factors, but an index of greater than
0.90 would seem to be desirable if the typing results are to be
interpreted with confidence.
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