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Fluoroquinolone and macrolide co-resistance in
clinical isolates of Campylobacter species: a15-year

study in Karachi, Pakistan
S. Irfan,’ A. Ahmad,' D. Guhar,’ E. Khan,' F. Malik,’ S. Mahmood' and A. Zafar’
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ABSTRACT Fluoroquinolone and macrolide antibiotics are generally considered as first-line drugs for the
treatment of severe campylobacteriosis. This study was conducted to analyse the trend of erythromycin and
ofloxacin resistance among Campylobacter spp. isolated from stool specimens over a period of 15 years (1992-
2007) at The Aga Khan University clinical laboratory in Karachi, Pakistan. A total of 83 396 stool specimens
were processed, with a 14% isolation rate for enteric pathogens. The isolation rate of Campylobacter spp. was
low during 1992-93 (6%-13%), peaked in 1996 (46%), then ranged from 20% to 40%. We report a rising trend in
ofloxacin resistance, re-emergence of erythromycin resistance and indications of co-resistance to both drugs in
clinical isolates of Campylobacter spp.

Co-résistance aux fluoroquinolones et aux macrolides des isolats cliniques de Campylobacter : une étude
sur 15 ans a Karachi (Pakistan)

RESUME Les antibiotiques tels que les fluoroquinolones et les macrolides sont généralement indiqués dans
le traitement de premiere ligne des cas séveres de campylobactériose. La présente étude a été conduite
pour analyser la tendance de la résistance a I'érythromycine et a I'ofloxacine des isolats des especes du genre
Campylobacter dans des échantillons de selles recueillis sur une période de quinze ans (de 1992 a2007) au
laboratoire clinique de I'Université Aga Khan a Karachi (Pakistan). Au total, 83396 échantillons de selles ont
été analysés, avec un taux d'isolement de 14 % pour les agents pathogenes intestinaux. Le taux d’isolement de
I'espece Campylobacter est resté faible entre 1992 et 1993 (de 6 % a 13 %), a atteint un pic en 1996 (46 %), puis
s'est stabilisé de 20 % a 40 %. Nous avons observé une tendance a I'augmentation de la résistance a I'ofloxacine,
une réémergence de la résistance a I'érythromycine et des indications de co-résistance des isolats cliniques de
Campylobacter aux deux substances.
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Introduction

Campylobacter spp. are the leading cause
of enteritis in both developing countries
and the developed world [1-3]. While
a majority of Campylobacter infections
are mild self-limiting diarrhoeal ill-
nesses, in a proportion of cases severe
infections occur, including prolonged
enteritis, septicaemia and other extrain-
testinal infections [4]. Milder cases of
campylobacteriosis do not require an-
timicrobial drugs but serious infections
need therapy. In addition, immuno-
compromised travellers might require
prophylaxis and treatment for enteritis
[S]. Erythromycin and fluoroquinolone
are generally considered as first- and
second-line drugs for the treatment of
Campylobacter infections.

Unfortunately antimicrobial resist-
ance against these 2 groups of drug
continues to rise throughout the world,
especially against fluoroquinolone,
resistance to which is rising at an
alarming rate [6]. Fluoroquinolone-
or macrolide-resistant Campylobacter
strains are associated with increased
risk of death and invasive disease as
well as longer durations of illness in the
immunocompetent population [7-9].
Data about the antimicrobial resist-
ance of Campylobacter spp. is sparse in
the developing world, especially from
Pakistan. A study from The Aga Khan
University reported Campylobacter spp.
as the third most common pathogen in
stool specimens [ 10].

The present study was conducted to
analyse the rates of isolation of Campylo-
bacter spp.isolated from stool specimens
and the trend of fluoroquinolone and
macrolide resistance over a period of 15

years at a referral laboratory in Karachi,
Pakistan.

A retrospective study of stool culture
datafromJanuary 1992 toJune 2007 was
conducted at the clinical microbiology

laboratory of the Aga Khan University
hospital, a tertiary referral centre based
in Karachi, Pakistan. The laboratory re-
ceives specimens from both inpatients
and outpatients from all over the coun-
try via its satellite collection centres.

The American Society of Microbiol-
ogy (ASM) guidelines were used for the
culture of stool samples throughout the
study period [11]. For the isolation of
Campylobacter spp., stool samples were
inoculated onto agar-based Campylo-
bacter medium, supplemented with 40%
haemolysed sheep blood with added
antibiotics: trimethoprim, polymyxin B
and vancomycin. Plates were incubated
for 48 hours in a microaerophilic envi-
ronment at 42 °C for selective isolation
of Campylobacter spp. Seagull-shaped
Gram-negative rods with the ability to
produce oxidase and catalase enzymes
were identified as Campylobacter spp.
and further tested for hippurate hydrol-
ysis and cephalothin susceptibility.

All isolated strains of Campylo-
bacter spp. were tested for antimicro-
bial susceptibility by the Kirby—Bauer
disk diffusion method against S drugs:
erythromycin (a macrolide), ofloxacin
(a fluoroquinolone), ampicillin, gen-
tamicin and tetracycline. The zone
diameter breakpoints of each antimicro-
bial agent were determined according
to the Clinical and Laboratory Stand-
ards Institute established guidelines for
bacteria isolated from animals [12—-15].
The same procedure for Campylobacter
spp. isolation and antimicrobial suscep-
tibility testing was followed throughout
the study period. Campylobacter jejuni
ATCC 33291 was used as a quality
control strain for identification and sus-

ceptibility testing.

During the 15-year study period (Janu-
ary 1992-June 2007) a total of 83 396

stool samples were processed, with a

14% isolation rate for enteric pathogens
(n =11653). Vibrio cholerae was the

most frequently isolated (32%) over
this period, followed by Campylobacter
spp- (30%). The isolation rates of Salno-
nella spp. and Shigella spp. were 18% and
15% respectively.

Figure 1 shows the annual isolation
rate of Campylobacter spp. from 1992 to
2007. The rate of isolation of Campy-
lobacter spp. was low (6.3%) in 1993,
peaked in 1996 (46%) and then for the
next 10 years ranged from around 20%
to over 40%.

C. jejuni (89.5%) was the main spe-
cies isolated, followed by C. coli (6.4%),
C. laridis (3.2%) and other Campylo-
bacter spp. (0.8%).

The age distribution showed that
the majority of the Campylobacter spp.
isolates over the 15-year period (70%)
came from children aged < S years (Fig-
ure2).

The annual antimicrobial suscepti-
bility data showed that ofloxacin resist-
ance first emerged in 1994, rising to
25.4% in 2000 and continued to rise to
reach a peak of 47.5% by 2004 (Figure
3). Ofloxacin resistance was highest
in C. jejuni (21%), followed by C. coli
(9%). Erythromycin resistance was
9.5% in 1993, gradually decreasing to
0% in 2000 but re-emerged in 2001 and
gradually rose to reach 2.9% in 2005
(Figure 3). Erythromycin resistance
was highest in C. coli (5%), followed by
C. jejuni (3%). Co-resistance to both
erythromycin and ofloxacin was 0.5%.
The overall rates of resistance against
ampicillin, tetracycline and gentamicin
were 22%, 139% and 4% respectively.

Discussion

This study reviewed the isolation rate
and trend of antimicrobial resistance of

Campylobacter spp. in Karachi, Pakistan
over a period of 15 years. To the best
of our knowledge this is the longest pe-
riod of reporting from this region. The
isolation rate of Campylobacter spp. was
lowest during the first 2 years, peaked
in 1996 and since then has fluctuated
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Figure 1 Annual Campylobacter spp. isolation rate from stool samples at a referral hospital in Karachi, January 1992-June 2007

between 20% and 40%. A study from
this centre has previously reported this
organism to be the third most com-
monly isolated organism (24%) after
V. cholerae (31%) and Salmonella spp.
(26%). However, current data showed
a very similar isolation rate of this or-
ganism as for V. cholerae over the study
period, ie. 30% versus 32%. The reason
for the change in this epidemiology is
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not clear. A study published from Bang-
ladesh also found Campylobacter spp.
with the highest frequency among stool
pathogens [16]. C. jejuni was the most
common species found (89.5%), as
reported in other studies [17].

In our study, the rate of isolation of
Campylobacter spp. was highest among

children aged < S years, which is consist-

>60

Age group (years)

Figure 2 Isolation of Campylobacter spp. in different age groups from stool
samples at a referral hospital in Karachi, January 1992-June 2007 (n = 3384)

ent with a previous study reported from
this region [18].

Our findings showed a gradual rise
of fluoroquinolone resistance from its
emergence in 1994 to 25.4% in 2000 and
47.5% in the year 2004. The rising trend is
comparable with other studies published
from different parts of the world [19,20].
Fluoroquinolones are among the most
commonly used agents to treat Canmpy-
lobacter enteritis in the community.
However, since the early 1990s resist-
ance against this group of drugs has been
reported from several countries [20-22].
The prophylactic use of fluoroquinolo-
nes in veterinary medicine as well as
their use as a growth promoter in animal
husbandry was recognized as a cause of
resistance in the developed world [23]. A
study published from Australia reported
a significant fall in fluoroquinolone re-
sistance after restricting its use in food-
producing animals [24]. However, in a
developing country such as Pakistan, the
major issue is injudicious use of antibiot-
ics in humans especially when there is a
high rate of self-medication.

Another important finding of this
study is the re-emergence of macrolide
resistance. Theliterature showsthatresist-
ance to macrolides is already high in Far
East countries such as Singapore (51%),




e sl

e gUlasdl

Antibiotic resistance rate (%)

1992

1993 1994 1995

B Erythromycin O Ofloxacin
475
- 452 46
254 252 -
> 236 > ]
79 203 []
=~ 169
29 24 2
17
of| off 03] 13106
= m| W W ml

T T T T T
1996 1997 1998 1999 2000 2001 2002 2003

Year

2004 2005 2006 2007

Figure 3 Annual rate of resistance to erythromycin and ofloxacin of Campylobacter spp. isolated from stool samples at a
referral hospital in Karachi, January 1992-June 2007

Thailand (31%) and Taiwan (18%) [25].
However, our rates are closer to the rates
of developed countries [26].

An important finding of our study
was the demonstration of co-resistance
to the macrolide and fluoroquinolone
agents tested by a few Campylobacter
spp. isolates 0.5%). The emerging co-
resistance must be considered alarming
as these 2 classes are generally consid-
ered as first- and second-line agents.
Moreover, most of these isolates showed
resistance to other groups of antibiotics,
thus limiting the choice for treatment of
life-threatening infections. Recent stud-
ies have compared the clinical symp-
toms, duration of illness and mortality
rates between fluoroquinolone-/mac-
rolide-sensitive and resistant isolates and
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concluded that drug-resistant strains
had a significant relationship to disease
severity and mortality [27].

As our study was laboratory-based,
the clinical outcome of these cases could
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with genetic analysis and epidemiologi-
cal typing of these multidrug resistant
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Conclusion

In view of the minimum resistance of

Campylobacter spp. against the mac-
rolide group of antibiotics, they can
be continued as empirical therapy for

severe campylobacteriosis in both the
paediatric and adult population in Ka-
rachi, Pakistan. However, the empirical
use of fluoroquinolones is debatable
due to rising resistance of Campylobacter
spp. to this group of antibiotics.
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