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isolates of Pseudomonas aeruginosa

Asma M. Al-Jasser, KSF (Path), Jordanian Board (Micro), Noura A. Elkhizz, KSF (Path), FRCPath (Micro).

ABSTRACT

Objective: To determine the level of resistance to the
widely used antipseudomonal antibiotics in clinica
isolates of Pseudomonas aeruginosa (P. aeruginosa).

Methods: The microbiology database of all clinica
isolates of P. aeruginosa at the Armed Forces Hospital,
Riyadh, Kingdom of Saudi Arabia, from January 1999 to
December 1999 was reviewed. The antimicrobia
susceptibilities were determined by a standardized
method.

Results: Seven hundred and four P. aeruginosa isolates
were tested. These strains were commonly isolated from
surgical patients followed by intensive care units.
Respiratory tract was the most common source of
isolation. The antibiotic susceptibility rates were as
follows: ciprofloxacin 92.2%, meropenem 91.6%,

imipenem 90.2%, amikacin 85.8%, ceftazidime 81.8%
piperacillin/tazobactam 81.3% and gentamicin 77.7%.
Among 704 strains 6.4% were designated as being
multidrug resistant. These were commonly isolated from
respiratory tract specimens of patients in intensive care
units.

Conclusion: Theclinical significance of these findings
is important in the selection of appropriate empiric
trestment of serious P. aeruginosa infections. It
emphasi zes the importance of a conservative approach to
antibiotic therapy and continued antimicrobial
susceptibility testing surveillance programsto curtail the
problem of antibiotic resistance.
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P seudomonas aeruginosa is a leading cause of
nosocomial infections, ranking second among
the gram-negative pathogens reported to National
Nosocomial Infectious Surveillance (NNIS) system
from January 1995 to March 1996.: Pseudomonas
aeruginosa was the third most common pathogen
among bloodstream isolates in the most recent
SENTRY study.2 In the European Prevalence of
Infection in intensive care (EPIC) study, P.
aeruginosa was the predominant gram-negative
species isolated from bronchopulmonary infection
sites of patient hospitalized in 1417 intensive care
units (ICUS) of 17 Western-European countries.?
Pseudomonas aeruginosa commonly  causes

bronchopulmonary infections and less fregquently
urinary tract infections, infections of surgical
wounds and bactremia.# Particularly at risk are the
aged, premature babies, tracheostomized patients;
those with severe burns or wound injuries; cystic
fibrosis and immune deficiencies3>7  Infections
caused by P. aeruginosa are frequently life
threatening and often difficult to treat due to its
intrinsic susceptibility to a limited number of
antimicrobial agentsg1 Resistance to
antipseudomona  antibiotic is an increasing
problem, and emergence of antibiotic resistance
during therapy occurs with relatively high
frequency.’*12 The changing and easy acquisition of
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resistance in P. aeruginosa requires rapid
surveillance procedures to represent the whole
reality of the situation.3

Methods. A retrospective study was conducted
at Armed Forces Hospital, Riyadh, Kingdom of
Saudi Arabia, which is atertiary health care center
with a 1200 beds capacity. The microbiology
laboratory database was used to identify all clinical
cultures from patients that were positive for P.
aeruginosa during a one year period between
January 1999 to December 1999 without duplication
of strains from the same patient and sample.
Pseudomonas aeruginosa was identified according
to a test panel consisting of gram stain, color
appearance, pigment production, oxidase reaction
and growth at 42°C. The a pyocyanogenic P.
aeruginosa strains and those isolated from sterile
sites were confirmed by Analytical Profile Index,
Biomeriuex, France (APl) system. Susceptibility
testing was performed by disc diffusion method as
described by National Committee for Clinical
Laboratory Standards (NCCLS).»* Briefly 4l
inocula were prepared from a pure agar plate
culture, with isolates that were 18-24 hour old.
Organisms were prepared in 0.9% saline and
adjusted to match 0.5 McFarland standard with a
photometer. All organisms were tested on
Muller-Hinton Agar (Becton, Dickinson, United
States of America [USA]). The following discs
(obtained from Oxoid, UK) were used: ceftazidime
(30ug), piperacillin/tazobactam  (30ug/10ug),
imipenem (10ug), meropenem (10ug), gentamicin
(10ug), netilmicin (10ug), amikacin (30ug),
ciprofloxacin  (5ug), aztreonam (30ug), and
polymyxin B (300ug).

Interpretation of zone diameter was based upon
NCCLS guidelines.’> Escherichia coli ATCC 25922
and P. aeruginosa ATCC 27853 were included as
quality control strains following the protocol
described above.

Results. A total of 704 non-repetitive P.
aeruginosa isolates were tested. Four hundred and
thirteen patients were males and 291 were females.
The age range was 1-97 years. Mgjorities of P.
aeruginosa strains were isolated from surgical
wards followed by ICUs (Table 1). The most
common source of specimens was the respiratory
tract (Table 2). The majority of respiratory
specimens were from patients in ICUs followed by
medical patients with chronic obstructive airway
disease. Respiratory specimens from 5 patients with
cystic fibrosis were received. The most common
specimens from the surgical wards were wound
specimens from surgical site infections followed by
catheter urine specimens (CSU) and sputum.
Respiratory specimens mostly tracheal aspirates

Table 1 - Types of patients with

infection.

Pseudomonas  aeruginosa

L ocation n (%)
Surgical wards 216 (30.7)
Intensive care units 211 (30)
Genera medica wards 190 (27)
Outpatient 30 (4.3
Burn 25 (3.6)
Renal transplant 13 (1.8)
Oncology 11 (1.6)
Hematologic malignancies 8 (14

Table 2 - Sources of Pseudomonas aeruginosa infection.
Sour ces n (%)
Respiratory specimens (N=205)

Sputum 103 (14.6)
Tracheal aspirates 91 (12.9)
Bronchoalveolar lavage 11 (1.6)
Wound (N=197)
Surgical siteinfection 111 (15.8)
Bed sores 41 (5.8)
Others (chronic wounds and so 45 (6.4)
forth)
Urine specimens (N=131)
Catheter urine specimens 106 (15.1)
Midstream urine specimens 25 (3.6
Surveillance swabs 77 (10.9)
Blood culture 66 (9.4)
Intravascular catheter tips 20 (2.8)
Sterile body fluids 8 (11)

Table 3 - Invitro susceptibility of 704 isolates of Pseudomonas
aeruginosa  to commonly used antimicrobial agents
(expressed as percentage)
Antimicrobial agents Resistant
n (%)
Amikacin 100 (14.2)
Aztreonam 175 (24.9)
Ceftazidime 128 (18.2)
Ciprofloxacin 55 (7.8)
Colistin 0 -
Gentamicin 157 (22.3)
Imipenem 69 (9.8)
Meropenem 59 (84)
Netilmicin 114 (16.2)
Piperacillin/tazobactam 132 (18.2)
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were the most common  specimens from [ICUs
followed by wound specimens from surgica site
infections, blood cultures and CSU. From the
medical wards: wound specimens, sputum and CSU
were the most common specimens. The most
common specimens from other patients were as
follows. sputum from outpatients, wound
specimens from burn and rena transplant, and
blood culture form oncology or hematology
patients. Six percent of P. aeruginosa isolates were
mucoid in phenotype. The mucoid isolates were
more susceptible than non-mucoid ones. Data on the
in vitro susceptibility of P. aeruginosa isolates to
antimicrobial agents are presented in Table 3. All
isolates were susceptible to polymyxin B. The
susceptibility rate for ciprofloxacin was 92.2%
followed by meropenem 91.6%, imipenem 90.2%,
amikacin 85.8%, ceftazidime 81.8%,
piperacillin/tazobactam 81.3%, and gentamicin
77.7%. Table 4 summarizes the cross resistance of
P. aeruginosa isolates to antimicrobial agents. Of
the carbapenem-resistant isolates 69(9.8%) were
resistant to imipenem and 59 (8.4%) to meropenem.
Cross resistance between the 2 carbapenems was
observed in 51 (7.2%) of the isolates, 18 (26.1%) of
imipenem-resistant isolates were susceptible to
meropenem and the reverse was observed in 8
(13.6%). These carbapenem-resistant P. aeruginosa
strains were commonly isolated from respiratory
specimens from ICUs. These isolates were
frequently cross resistant to  ceftazidime,
piperacillin/tazobactam, and gentamicin and to a

Table 4 - Crossresistance of Pseudomonas aeruginosa isolates.

lesser extent ciprofloxacin. Approximately 21.9% of
the ceftazidime resistant isolates were susceptible to
pi peracillin/tazobactam and 70% were susceptible to
carbapenems and ciprofloxacin. Amikacin resistant
isolates (10%) were susceptible to gentamicin.
Approximately one half of gentamicin resistant
isolates was susceptible to amikacin. More than one

half of ciprofloxacin resistant isolates was
susceptible to carbapenems and
pi peracillin/tazobactam. Among the

piperacillin/tazobactam resistant isolates cross
resistant with the 2 carbapenems was observed in
approximately 28% of isolates. The definition for
multiple resistance in this study was resistance to >2
classes of antipseudomona agents; beta-lactam
antibiotics  including the carbapenems and
monobactams, aminoglycosides or fluoroquinolone
(ciprofloxacin). This definition was developed at
microbiology and infectious diseases consensus
conference sponsored by cystic fibrosis foundation
in 19944 Forty-five (6.4%) of isolates were
multiresistant. Nineteen (42.2%) were resistant to
both ciprofloxacin and aminoglycosides with
variable beta-lactam susceptibility. Twelve (26.7%)
were resistant to both betalactan and
aminoglycoside. Two (2.2%) were resistant to
beta-lactams and ciprofloxacin.2 Of these strains
26.7% were demonstrated in vitro activity to
polymyxin B only. These multiresistant strains were
commonly isolated from respiratory specimens from
ICUs followed by general medical wards.

Antimicrobial agents N Per centage of strain resistant to:

of strains AK AZT CAZ CIP COL GN IMP MER NET PIT
Amikacin 100 - 68 58 38 0 90 34 36 87 57
Aztreonam 175 38 - 59 22 0 49 27 26 41 59
Ceftazidime 128 43 86 25 0 54 29 27 42 78
Ciprofloxacin 55 67 69 60 0 75 33 35 64 55
Colistin 0 0 0 0 0 0 0 0 0 0 0
Gentamicin 157 55 56 44 25 0 0 29 29 62 61
Imipenem 69 52 68 57 30 0 65 0 74 55 52
Meropenem 59 41 75 63 31 0 78 86 0 63 59
Netilmicin 114 96 63 52 32 0 88 31 33 0 54
Piperacillin/tazobactam 128 54 83 80 23 0 59 28 27 48 0

AK - amikacin, AZT - aztreonam, CAZ - ceftazidime, CIP - ciprofloxacin, COL - colistin, GN - gentamicin, IMP - imipenem,
MER - meropenem, NET - netilmicin, P/T - piperacillin/tazobactam
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Discussion. The data of the present study
showed that the isolates from ICUs were more
resistant than those from the outpatient and other
none ICU settings as shown by other studies.3131617
Although ciprofloxacin isin particular jeopardy in
Europe, USA and Latin America where the rates of
susceptibility are between 60-75%, this agent is
associated with the highest susceptibility rate (92%)
after polymyxin B in our institution.381° This can
be attributed to the implementation of antibiotic
policy, which restricts its use to special cases. The
beta-lactams exhibited a wide range of potency.
Carbapenems were the most potent among
beta-lactam antibiotics but resistance to these agents
is a growing problem.22  In our study, the
resistance rate to meropenem (8.4%) are less than
those reported by Meropenem Y early Susceptibility
Test Information Collection (MYSTIC) study
(1999-2000) in Middle East and Asia (10%). Also
our imipenem resistance rate (9.8%) is much lower
than was reported by MY STIC study (42%), which
can be explained by low selective pressure.? Cross
resistance between the 2 carbapenems exists.## It is
important to note that a higher proportion of
imipenem-resistant isolate were susceptible to
meropenem, which may be due to its superior
intrinsic antipseudomonal activity.? Carbapenem
resistance does not necessarily mean blanket
resistant to all available drugs. However, it appears
that it is associated with higher resistance rate to
ceftazidime, piperacillin/tazobactam and gentamicin
but to alesser extent to ciprofloxacin, which may be
atherapeutic option in these cases. The resistance
to piperacillin/tazobactam among P. aeruginosa
strains  is an emerging problem  and
piperacillin/tazobactam exposure was a strong risk
factor.%2 Qur results showed a resistance rate of
18%, which is higher than those reported from USA
and Middle East by MY STIC study which may be
due to its frequent usage in our ICUs and certain
clinical settings according to hospital antibiotic
policy.t"1? Ceftazidime still retain a good activity
despite its use for long periods.22 The greater
potency of ceftazidime has been reported previously
by Fluit et a.»® Aztreonam was the least active
among beta-lactams despite its uncommon use.
Amikacin was the most potent drug tested among
aminoglycosides whereas gentamicin was the least
active. Gentamicin resistance rate (22%) is much
lower than those reported by MYSTIC study in
Europe (46%).

Multidrug resistant (MDR) P. aeruginosa is
increasingly being isolated and against some
isolates; the only therapeutic option is polymyxin
B.»3  Gix percent of our P. aeruginosa were
MDR and the majority was isolated from non-cystic
fibrosis patients, which is alarming.2323 A high
proportion of our MDR isolates were resistant to
both ciprofloxacin and aminoglycoside with

variable susceptibility to other beta-lactams, which
reflect the multifactorial nature of beta-lactam
resistance in this organism.*

Therisk of emergence of antibiotic resistancein P.
aeruginosa may vary with different antibiotic
treatments. Judious use of antibiotics, infection
control measures and periodic surveillance studies
provide a useful mean in controlling this serious
problem.
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