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ABSTRACT

Objective: To present trends of resistance to ciprofloxacin among common organisms isolated at
King Khalid University Hospital (KKUH) between 2001-2005.

Methods: Ciprofloxacin susceptibility of all isolates of Gram negative and Gram positive
organisms were retrospectively obtained during the period from 2001-2005 in KKUH. Data from
intensive care unit (ICU) and non-ICU patients were separately analyzed.

Results: Escherichia coli (E.coli) resistance increased from 10% in 2001 to 22% in 2005.
Enterobacter cloacae (Ent.cloacae) resistance decreased from 11-14% in 2003 -2004 to 7% as in
2001 and 2005. Klebsiella pneumoniae ( K.pneumoniae) resistance fluctuated from 6% in 2002
and 2003, 13% in 2004 to 6% in 2005. Pseudomonas aeruginosa ( P.aeruginosa ) resistance ranged
from 7% - 8% during this study period while that of Acinetobacter spp. ranged between 45% to
62% and Staphylococcus aureus ( S.aureus) resistance doubled from 18% in 2001 to 39% in 2005.
None of Streptococcus pneumoniae (S.pneumoniae) isolates showed resistance to ciprofloxacin.
Isolates of E .coli, Acinetobacter spp. and S.aureus from non-ICU patients showed higher re-
sistance to ciprofloxacin than isolates from ICU patients while K.pneumoniae and P.aeruginosa
showed higher resistance from ICU patients than isolates from non-ICU patients.

Conclusion: Ciprofloxacin resistance among many Gram negative species and S.aureus is an
increasing threat among many Gram negative species and S.aureus in our hospital in both ICU
and non-ICU patients.
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INTRODUCTION tion in the treatment of a broad range of clini-
cal conditions such as the treatment of uri-
nary tract infections and upper respiratory
tract infections and as a prophylaxis of neu-
tropenic patients as well as its use in veteri-
nary medicine, resistant strains started to
emerge.”> A major point of medical concern
is the recent emergence of ciprofloxacin resis-
tance among E.coli and other Enterobacteri-

aceae.'** Despite being a restricted antimicro-

Ciprofloxacin is a potent broad spectrum
fluoroquinolone antibacterial agent. Prior to
its use resistance was rare.' Since its introduc-
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bial agent in KKUH we have recently
observed an increase in resistance to
ciprofloxacin among many Gram negative and
Gram positive bacteria in this hospital. In this
study we aimed to highlight trends of
resistance to ciprofloxacin among common
organisms isolated in KKUH between 2001-
2005.
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MATERIAL AND METHODS

This study was conducted at the microbiol-
ogy laboratory at KKUH, Riyadh, Saudi
Arabia. KKUH is a 700 bed hospital which
provides a primary, secondary and tertiary
health care and has five different ICUs.
Ciprofloxacin susceptibility of all commonly
isolated Gram negative organisms (E. coli,
K.pneumoniae , E. cloacae, P.mirabilis,
P.aeruginosa , Acinetobacter spp. ) and Gram
positive organisms (S.aureus and S.pneumoniae
) were retrospectively obtained from a hospi-
tal computer system during the period from
2001-2005. Repeat isolates from the same pa-
tient were excluded. Data from ICU and non-
ICU patients were then analyzed separately.
Identification and susceptibility testing were
carried out by the MicroScan Walk Away 96
system (Dade Behring Inc., West Sacramento,
CA95691, USA). Intermediately susceptible
strains were considered resistant.

RESULTS

Table-I depicts percentage resistance to
ciprofloxacin of Gram negative and Gram posi-
tive isolates recovered from specimens at KKUH
between 2001-2005. For E.coli, resistance in-
creased from 10% in 2001 to 22% in 2005. Re-
sistance of E.cloacae fluctuated from 11-14% in
2003- 2004 respectively, to 7% in 2005. That of
K.pneumoniae changed from 6% in 2002 and
2003 to 13% in 2004 and reduced to 6% in

2005. P.aeruginosa resistance to ciprofloxacin
showed gradual increase since 2001 (7%) till
2004 (10%) but decreased to 8% in 2005. A sig-
nificant rise in resistance of Acinetobacter spp.
was observed (45% in 2001 and 62% between
2003 and 2005). S.aureus (both oxacillin sensi-
tive and resistant) resistance to ciprofloxacin
doubled from 18% in 2001 to 39% in 2005.
None of the S.pneumoniae isolates were resis-
tant to ciprofloxacin during this five year study
period. Table-II shows ciprofloxacin resistance
from ICU and non-ICU patients. It demon-
strates more numbers and higher resistance of
E.coli and Acinetobacter spp. from non ICU
patients compared to ICU patients. It also
showed higher K.pneumoniae and P.aeruginosa
resistance was among ICU patients compared
to non-ICU Patients. S.aureus resistance was
higher among ICU patients during 2002 and
2005 (78% and 51% respectively) compared to
2003 and 2004 (33 and 30% respectively). Most
of the ciprofloxacin resistance from ICU was
from adult patients during this study.
However, there were considerable percentages
of resistance to ciprofloxacin among E.coli
strains from peadiatric ICU patients in 2002
17(41%).

DISCUSSION

Ciprofloxacin resistance among E.coli,
P.aeruginosa, Acinetobacter spp and S.aureus
appears to be increasing in our hospital. This
could be due to increasing consumption of

Table-I: Percentage resistance to ciprofloxacin of gram negative and gram positive bacterial
species isolated at KKUH from 2001-2005.

year

Organisms 2001 2002 2003 2004 2005

Tn[NR (%)] Tn[NR (%)] Tn[NR (%)] Tn[NR (%)] Tn[NR(%)]
E. coli Gram negative  1191[119(10)] 1812[236(13)]  1937[329(17)] 1927[366(19)] 1759 [387 (22)]
K.pneumoniae 600[30 (5)] 624[37 (6)] 640[38(6)] 576 [75 (13)] 576 [40 (6)]
Ent. cloacea 136 [10 (7)] 152 [12 (8)] 140 [15 (11)] 154 [22 (14)] 148 [10 (7)]
P. mirabilis 132 [8(6)] 135[8 (6)] 118[9 (8)] 99[8 (8)] 81[8 (10)]
P. aeruginosa 760 [53(7)] 709 [57 (8)] 758 [68 (9)] 623 [62(10)] 571[46(8)]
Acinetobacter spp. 229 [103(45)] 159 [52 (33)] 181 [112(62)] 160[77(48)] 180[112 (62)]
Gram positive
S. aureus NA* 99 [178 (18)] 1024[399(39)] 900[324 (36)]  742[289 (39)]
S. pneumoniae NA* 84 [0(0)] 9010 (0)] 80 [0 (0)] 280 (0)]

NA*: not available. Tn: total number
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Ciprofloxacin resistant among Gram negative and Gram positive bacteria

Table-II: Percentage resistance to ciprofloxacin of organisms isolated
from ICU and non-ICU patients, 2002-2005*

Year
2002 2003 2004 2005
Organisms ICcU Non-ICU ICU Non-ICU  ICU  Non-ICU Icu Non-ICU
n (%) 1 (%) 1 (%) n (%) 1 (%) n (%) 1 (%) n (%)
E.coli 55(23)  181(77) 60(18)  269(82)  25(7) 341(93) 42(11) 345(89)
K.pneumoniae 27(73)  10(27) 28(74)  10(26) 49(65)  26(35) 20(50) 20(50
Ent.cloacae 10(83)  2(17) 13(87)  2(13) 0(0) 22(100) 0(0) 10(100)
P. aeruginosa 38(67)  19(33) 44(65)  24(35) 48(77)  14(23) 36(78) 10(22)
P.mirabilis 0(0) 8(100) 0(0) 9(100) 0(0) 8(100) 0(0) 8(100)
Acinetobacter spp. 33(63)  19(27) 48(43)  64(57) 44(57)  33(43) 44(39) 68(61)
S.aureus 139(78)  39(22) 133(33) 266(67) 98(30)  226(70) 98(51) 141(49)

* 2001 data not available

ciprofloxacin and other fluoroquinolones.® Al-
Lawati et al estimated a ciprofloxacin con-
sumption equivalent to 33 days per 100 hospi-
tal discharges in Oman.® Increasing
ciprofloxacin consumption particularly in ICU
leads to selection of resistant mutants among
nosocomial pathogens since fluoroquinolones
are particularly greater selectors of resistance
among aminoglycosides, carbapenems, or
other 4-lactams and these resistant strains can
more easily spread than strains resistant to
other drugs.” Our results showed increasing
trend of resistance of E.coli, and Acinetobacter
spp as well as S.aureus to ciprofloxacin .These
results are comparable with studies from
United States, France, Germany, Italy , Spain,
Canada and Taiwan.”"’ A disturbing trend is
development of cross resistance to other
fluoroquinolones which are introduced into
hospital use.” In this study, a point of particu-
lar importance is that Acinetobacter spp. is be-
coming a common pathogen isolated from non-
ICUs. These organisms showed higher resis-
tance to ciprofloxacin in both ICU and non-
ICU patients. There was also cross resistance
of these isolates to other agents including;:
cefepime, carbapenem, piperacillin-
tazobactam and aminoglycosides. The impor-
tance of these facts could be more clear if linked
to the cases in previous studies.” The percent-
age of P.aeruginosa resistance in ICU setting in-
creased from 67% in 2002 to 78% in 2005,
which is more than the 30% reported by
Villegas et al."' An interesting finding is that

there was considerable ciprofloxacin resistance
in E.coli among paediatric ICU patients al-
though ciprofloxacin is rarely used in children.
This could be explained by acquisition of resis-
tant strains in the gastrointestinal tract via the
food chain without exposure to the antibiotic
as reported before.” Furthermore, introduction
of quinolones in veterinary medicine in Saudi
Arabia has been associated with increase in
E.coli resistance in poultry clinical isolates.?
Prevalence of fluoroquinolone resistance
among S.pneumoniae was reported to be be-
tween 2.6-7% particularly among elderly pa-
tients reflecting increased ciprofloxacin use in
this age group particularly to treat respiratory
infections.”'? Our S.pneumoniae isolates showed
no ciprofloxacin resistance, this may be due to
the use of penicillin, third generation cepha-
losporins and vancomycin for the treatment
of pneumococcal infections in our hospital.
Ciprofloxacin resistance among our S.aureus
isolates (approximately 33%) is comparable to
that reported in 2000-2002 from United States
51%, Canada 24.1%, Italy 58.6%, Germany
26.1% and France 40.5% respectively.® Cohen
et al reported strains of methicillin resistant
S.aureus minimum inhibitory concentration
128ng/ml to ciprofloxacin, this indicates that
ciprofloxacin is becoming less effective for treat-
ment of infections caused by this organism."
This resistance may be due to more than one
resistance mechanisms present in a single strain
of S. aureus as reported by Kaatz et al. This
can be selected at high frequency."
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In conclusion, ciprofloxacin resistance is a
growing threat among many Gram negative
species as well as S.aureus in our hospital in
both ICU and non-ICU patients. The increas-
ing and promiscuous use of this agent is an
important risk factor. The best approach to
control the growing resistance is to control the
use of ciprofloxacin and other fluoroquinolones
use coupled with adherence to infection con-
trol measures to prevent spread of such resis-
tant strains among patients. Surveillance of
resistance pattern of prevalent strains and re-
duction of antibiotic consumption are essen-
tial for hospital prescribing policy and use of
antibiotics.
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