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Microbial infection and antibiotic
resistance patterns among Jordanian
intensive care patients
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ABSTRACT Microbial infections were observed in 30% (155/519) of all patients consecutively
admitted in 1993 to the adult intensive care unit in the Jordan University Hospital in Amman,
Gram-negative bacteria were involved in 110 (49%), Gram-positive bacteria in 69 (31%), mixed
bacteria species in 25 (11%) and Candida spp. in 19 (9%) of all 223 infection episodes. Five
species were isolated most frequently: Staphylococcus aureus (40), Acinetobacter spp. (28)
Pseudomonas spp. (22), Enterobacter spp. (20) and Kiebsiella spp. (17). Resistance to most
commonly available antibiotice was mederate to very high among Gram-positive and Gram-nega-
tive isolates. Almost all Gram-negative bacteria were sensitive to imipenem and ciprofloxacin.

Linfection microbienne et les schémas de résistance aux antibiotiques chez les malades
des services des soins Intensifs en Jordanle

RESUME Des infections microbiennes ont été observées chez 30% (155/519) de 'ensemble des
malades admis au service de soins intensifs pour adultes de I'Hépital universitaire de Jordanie &
Amman en 1993. Pour les 223 cas dinfection enregistrés an tout, il s'agissait dans 110 cas de
bactéries & Gram négatif (43%), dans 69 cas de bactéries & Gram positif (31%), dans 25 cas
d'espéces bactériennes associées (11%) et dans 19 cas de Candida spp (9%). Cing espéces
bactériennes ont été isolées plus fréquemment: Staphylococcus aureus (40), Acineltobacter spp
(28), Pssudomonas spp (22}, Enterobacter spp (20), et Klebsislia spp (17). La résistance a la
plupart des antibiotiques couramment disponibles était de modérée a trés forte parmi les isolats
& Gram positit et négatif respactivement. Prasque toutes les hactérias & Gram négatif étaient
sensibles a l'imipénéme et la ciprofloxacine.

'Dapartmant of Pathology and Microbiology and 2Dapartment of Surgery and Anaesthesia, Facully of
Madicine, Jordan University, Amman, Jordan.
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introduction

Infection caused by multidrug-resistant
bacteria constitutes a sertous problem for
intensive care patients throughout the
world [I—4]. The mortality rate associated
with multidrug-resistant Gram-negative ¢n-
teric bacteria in these patients is high in
some intensive care units (ICUs). It is like-
ly that patterns of microbial infection and
antibiotic resistance in ICU patients differ
widcly from onc hospital or country to an-
other and are often facilitated by the in-
creasing use of invasive techniques,
immunosuppressive drugs and inappropri-
ate antibiotic therapy [7,4-7]. In addition,
certain types of pathogens are becoming
common in each local community and rep-
resent an important risk factor for the mor-
bidity and mortality of ICU patients [2,3,8].

Patients and methods

The objective of this study was to investi-
gate the incidence of microbial infection in
association with antibiotic rcsistancc
among patients consecutively admitted to
the adult ICU in the Jordan University Hos-
pital in Amman over a onc-ycar period. Pa-
tients in the ICU were considered to have
an infection when clinical findings were
confirmed by any culturc-positive clinical
specimen taken after at least a 24-hour stay
in the ICU.

All clinical isolates were first identificd
by conventional methods in a routine mi-
crobiology laboratory [9]. A large repre-
sentative number of Gram-negative isolates
were subsequently identified at the species
level with API 20E and API 20NE (Bio
Merieux Sysiems, France),

Antibacterial susceptibility testing was
first performed for all isolates by a disk dif-
fusion method on Mueller—Hinton agar

[10]. Antibiotic disks were obtained from
Biolife (Italy). Multiple bacterial isolates
from a single patient with the same resis-
tance patterns were considered as one iso-
late for studying minimum inhibitory
concentration (MIC) using Micro Scan,
Type TN dried panel (Baxter Health Care
Corporation, West Sacramento, California,
USA). Minimum inhibitory concentrations
were interpreted according to approved
break points [10].

Differences between groups were con-
sidered statistically significant if P values
were < 0.05.

Results

During the one-year study, 519 consecutive
patients were admitted to the ICU in the
Jordan University Hospital. Of these, 155
{(30%) showed evidence of infection as
demonstrated by culture and clinical find-
ings during their stay in the ICU.

The sites of infection and types of or-
ganisms recovered from the 155 patients
arc shown in Table 1. In all, 223 infcction
episodes were found in the clinically infect-
ed patients. Gram-negative bacteria were
involved in 110 (49%; P < 0.05)of these ep-
isodes, Gram-positive bacteria in 69 (31%;
P < (.05), mixed bacteria species in 25
(11%) and Candida spp. in 19 (9%). The
four leading sites of infection were skin
and soft tissue (46%), respiratory tract
{33%), urinary tract {(14%) and blood (7%).
The isolated pathogens, in descending or-
der, were: Staph. aureus (40); Acineto-
bacter spp. (28); Pseudomonas spp. (22);
Enterobacter spp.(20); coagulase-negative
staphylococci (19); Candida spp. (19);
Klebsiellu spp. (17); Escherichia coli (15)
and enterococcus (5).

The antibiograms of common isolates
of Gram-negative bacteria using the mini-
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Table 1 Distribution of organisms isolated from 155 infected patients admitted to the

intensive care unit, Jordan University Hospital

Organism Site of Infection* Total
Blood Respiratory Urinary Skin or soft
tract tract tissue
Gram-negative
Acinelobacter spp. 1 14 4 9 28
Pseudomonas spp. 2 15 3 2 22
Enterobacter spp. 2 - 5 13 20
Klebsiella spp. - 11 4 2 17
E. coli 1 2 6 6 15
Other 8 2 1 1 4
Total 8 43 23 36 110 (49%)
Gram-positive
Staph. aureus 2 6 2 30 40
Coagulase-negative
staphylococcl 2 3 - 14 19
Enterococcus - - 1 4 5
Other 2 1 1 1 5
Subtotal 6 10 4 49 69 (31%)
Mixed bacteria - 9 2 14 25 (11%)
Candida spp. 1 11 3 4 19 (9%)
All isolates 15 (7%) 73 (33%) 32(14%) 103 (46%) 223 (100%)

* Six isolales from other body sites in the same patient(s) are considered as additional isolatas in this table

mum inhibitory concentration method are
shown in Table 2. The majority of the iso-
lates were highly resistant (66%—100%) to
ampicillin and cephazolin, whereas resis-
tance to other tested antibiotics varied
(25%—90%} according to the species. How-
ever, most of these isolates were highly sus-
ceptible to imipenem and ciprofloxacin
(0%—12% resistant} and to a less extent to
amikacin (8%—29% resistant).
Coagulase-positive and -negative sta-
phylococci were mostly moderately resis-
tant to tested antibiotics except to penicillin
drugs, where resistance was high
(59%-83%) and to methicillin (35%-
42%). However, all staphylococci isolates
were susceptible to vancomycin (Table 3).

Discussion

In this study, the infection rate among ICU
patients due to monoorganism or polyor-
ganisms was 30%. Gram-negative bacteria
were significantly more involved in infec-
tions (49%; P < (.05) than Gram-positive
bacteria, mixed bacteria and candida iso-
lates. It is well documented that the higher
rates of infection and mortality among ICU
patients are mostly related to factors such
as exposure to invasive procedures, under-
lying disease conditions, duration of stay in
the ICU, infection sites and association
with nosocomial multidrug-resistant patho-
gens [1,3,6,8). Our study included both
major infection sites and types of organ-

VARR T sl ¢ Sl endd ) B el Rakin ¢ i gl 5 S Aeaalt Aol



518 La Revue de Santé de la Méditerranée orientale, Vol. 2, No. 3, 1996

Glegeee isms and their susceptibility to commonly-
g N used antibacterial agents in the developing
a x|lwoowow § country of Jordan, but it did not attempt to
g -2 8 investigate the underlying disease condi-
E § tions of patients or the role of nosocomial
= 518 ' 8° 4§ J infcction.
'g * $ The common infection sites in the
£ g o | © N © g present study were skin and soft tissue, fol-
= & > = o0 g lowed by respiratory tract, urinary tract and
2‘ % i blood. Species of Staphylococcus, Acineto-
] g En. eNR85B E bacter, Pseudomonas, Enterobacter, Kleb-
§ 3 g siella and Candida were the most prevalent
a % I8 PR ) pathogens recovered from our ICU patients
2 |g|< 5  (Table 1),
2 E % A multicentre study conducted in 13
'E ,-E E BRI E 5 European countries in 1992 [2] indicated
8 e s ¢ that respiratory tract samples (39%) were
s Elglowoocojg 3 £ the most frequent source of bacterial iso-
5§ |8 8 £3  lates, followed by blood (21%) and urinary
2 8 glwoman 2 ¥ §  tract samples (17%). The predominant bac-
E glo| =~ ¥ Ne § Es% terial isolates reported in the European
& s P g é study were similar to our results and Gram-
o 2lxlgensasls 3 = positive isolates were found to account for
g - % gg about 35% of all isolates. The European
2 # Nlesnan g E E  study also revealed that the most common
c Q @ & Gram-negative isolates were E. coli (17%),
g g QE g r aemgifosa, (12%), K. preumoniae (10%)
§ E|2 ' R8s BRE and Emerobacter spp. (8%). Most of the
-g © ; E &8 available data on infections among ICU pa-
% AEE-E-R & B § E tients were collected in industrialized coun-
E < - - s O g §  tries at least 10 years ago [10]. These studies
Q £ Yg& reported overall infection rates and mortality
£ PIBRRAB | @EEE rates between 10% and 50% [11,12).
£ gg '*“; § 8 Numerous studies have shown that mul-
a El8 3989 23 § é 8 tidrug-resistant bacteria, i.n part_icular aero-
}i, e S48k bic Gram-negative bacteria, easily colonize
H . "E ] g% the gastrointestinal tract and respiratory
@ (] 5 e E su 8 § tract of hospitalized patients {6, 11]. In addi-
z % e 3 $CT§ E: tion, it is well known that multidrug-resis-
g 2 SC dg 2 E g§4& tant bacteria are becoming increasingly
-E 8 LT e 8 385§ prevalent in the hospital environment as a
z i’ § g 3 s 3 <uw E 3 result of the extensive use of antibiotics
: ‘-é g 8 ‘-é.-,, é é s 'E’ W g g % [1-3,13]. The results of this study rc\:caled
20 |§ 2 S 8 3 § e«% 3 §.§‘ that a few types of l_nultidrug-remstant
= o ad § uj 5 £55 Gram-negative bacteria (A. baumanii, F.

VAR o st o Sl alandh bl el ki (da ) A Tl Tl



Eastern Mediterransan Health Journal, Vol. 2, No. 3, 1996

Table 3 Antimicroblal susceptibility of Staphylococci species
isolated from patients in the intensive care unit

Organism % of isolates resistant to indicated antlbtﬂiic

{No. of isolates) Am € Ce C E Gm M V

S.aureus (36} B3 22 53 47 42 22 42 Nit
Coagulase-negative
staphylococci (17) B9 35 41 11 s 29 35 Nil

Am=ampicillin; G=chloramphenicol; Ce=cephalothin; Cl=clindamycin;
E=arythromycin;Gm=gantamicin; M=methicillin; V=vancomycin
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aeruginosa and K. pneumoniae) were the
major cause of infection in our 1CU pa-
tients during 1993. Many of the Gram-neg-
ative isolates were more than 25% resistant
to the B-lactam drugs introduced in the ear-
ly 1990s (ceftriaxone, ceftazidime, cefo-
taxime), and also to the much older
aminoglycosides {amikacin, gentamicin,
tobramycin). However, excellent activity
against all Gram-negative isolates was
shown for imipenem and ciprofloxacin.
Neither of these drugs has been extensively
used in the treatment of our patients. Of the
other tested antibacterial drugs, only Aug-
mentin and cefoxitin demonstrated excel-
lent to good activity in vitro against K.
pneumoniae, whereas aztreonam and piper-
acillin proved to be highly effective in vitro
against P. aeruginosa. Reports from Euro-
pean countries and the United States of
America indicate that extensive use of the
new P-lactam and fluoroquinolone drugs
has contributed to the rapid emergence of

multidrug-resistant Gram-negative bacte-
ria, particularly Klebsiella spp., Entero-
bacter spp., Pseudomonas spp. and
Acinetobacter spp. [1,14-16].

The present study demonstrated that
staphylococci, enterococci and fungi did
not cause serious infections such as septi-
caemia or meningitis among our ICU pa-
tients.

In conclusion, we suggest that the most
important strategies for controlling the
problem of multidrug-resistant organisms
in any ICU should be directed towards con-
tinuously monitoring the presence of these
organisms, and the avoidance of excessive
or continued use of any single drug over a
long period of time.
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