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Background: Over the last few decades the ever-increasing level of bacterial resistance to
antimicrobials has been a cause of worldwide concern. Fluoroquinolones, particularly ciprofloxacin
has been used indiscriminately for both gram-positive and gram-negative bacterial infections. The
increased use of ciprofloxacin has led to a progressive loss of bacterial susceptibility to this antibiotic.
Therefore it is necessary to have update knowledge of resistance pattern of bacteria to this antibiotic
so that alternate appropriate antibiotics can be used for ciprofloxacin-resistant bacterial infections.
Objective: To evaluate the trends of ciprofloxacin resistance pattern in commonly isolated grampositive bacteria over time in a Saudi Arabian teaching hospital. Methods: A retrospective analysis
was carried out for ciprofloxacin susceptibility patterns of 5534 isolates of gram-positive bacteria
isolated from clinical specimens submitted to microbiology laboratories at King Fahd Hospital of the
University (KFHU), Al-Khobar, Saudi Arabia during the period from January 2002 to August 2005.
Results: Increase in ciprofloxacin resistance rates with some fluctuations, among these isolates, were
observed. For Staphylococcus aureus, it varied from 4.62, 1.83, 7.01 and 3.98%, methicillin resistant
Staphylococcus aureus (MRSA) 97.92, 97.75, 87.01 and 88.26%, Streptococcus pyogenes 5.35, 4.47,
14.44 and 3.53% during the years 2002, 2003, 2004 and 2005 respectively. Cirprofloxacin resistance
during the years 2002, 2004 and 2005 for other isolates was as follows: Streptococcus pneumoniae,
30.23, 23.02 and 26.47%; enterococcus group D, 43.05, 20.68 and 57.03% and non-enterococcus
group D, 62.96, 76.92 and 87.50% respectively. Conclusion: Ciprofloxacin resistance in grampositive bacterial clinical isolates particularly Staphylococcus aureus, methicillin resistant
Staphylococcus aureus (MRSA) enterococcus group D, and non-enterococcus group D, has greatly
increased and ciprofloxacin no more remains the drug of choice for these infections.
Keywords: Ciprofloxacin, Antibiotic resistance, Staphylococci, Streptococcus pyogenes,
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INTRODUCTION
Over the last few decades the ever-increasing level of
bacterial resistance to antimicrobials has been a cause
of worldwide concern. This situation is aggravated by
over the counter availability, indiscriminate and
inappropriate use of antimicrobial agents.1 Although it
is well recognised that the increased use of
ciprofloxacin has led to a progressive loss of
susceptibility.2,3 Since its introduction in the treatment
of a broad range of clinical conditions such as the
treatment of urinary tract infections and upper
respiratory tract infections and as a prophylaxis of
neutropenic patients as well as its use in veterinary
medicine, resistant strains started to emerge much
earlier.4–6 A major point of medical concern is the
emergence of ciprofloxacin resistance among grampositive cocci like S. aureus and enterococci.7,8
Surveillance studies are one of the main tools
for tackling the problem of antimicrobial resistance, as
they enable resistance patterns to be monitored and
allow early detection of any potential resistance
trends.1 In this study we aimed to highlight trends of
resistance to ciprofloxacin among S. aureus, MRSA, S.
pyogenes, S. pneumoniae, enterococcus group D, and
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non-enterococcus group D, isolated in KFHU during
the period from January 2002 to August 2005.

MATERIALS AND METHODS
A retrospective analysis was carried out for
ciprofloxacin susceptibility patterns of gram-positive
bacteria commonly isolated from clinical specimens
submitted to microbiology laboratories at King Fahd
Hospital of the University (KFHU), Alkhobar, Saudi
Arabia. Data of total of 5534 of gram positive
organisms [Staphylococcus aureus (n=2145),
methicillin-resistant Staphylococcus aureus (n=1918),
Streptococcus pyogenes (n=595), Streptococcus
pneumoniae (n=297), Enterococcus group D (n=515)
and non-enterococcus group D (n=64)] was obtained
from a hospital computer system during the period
from January 2002 to August 2005. The bacterial
isolates, except S. pneumoniae, were identified and
their susceptibility testing was carried out by using the
MicroScan Walk Away 96 system (Dade Behring Inc.,
West Sacramento, CA95691, USA). Identification and
susceptibility testing of S. pneumoniae isolates was
carried out by standard manual methods.
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Intermediately susceptible strains were considered
resistant.

RESULTS
Ciprofloxacin resistance of gram positive isolates
recovered from specimens at KFHU during the period
from January 2002 to August 2005 is given in Table-1.
Among these isolates fluctuations in resistance trend
were observed. For S. aureus, it varied from 4.62,
1.83, 7.01 and 3.98%; MRSA, 97.92, 97.75, 87.01 and
88.26%; Streptococcus pyogenes, 5.35, 4.47, 14.44,
3.53% during the years 2002, 2003, 2004 and 2005
respectively. For S. pneumoniae, enterococcus group
D and non-enterococcus group D, sufficient data was
not available for the year 2003. Cirprofloxacin
resistance during the years 2002, 2004 and 2005 for
these isolates was as follows: S. pneumoniae, 30.23,
23.02 and 26.47%; enterococcus group D, 43.05, 20.68
and 57.03% and non-enterococcus group D, 62.96,
76.92 and 87.50% respectively.

DISCUSSION
Ciprofloxacin being a broad spectrum antibacterial
agent, resistance emerged soon after its clinical use both
in gram-positive and gram negative infections.4–7
Widely varying percentages of ciprofloxacin resistance
have been reported in particular bacterial species with a
global trend of increasing resistance.9 Fluctuations in
resistance trend were observed in gram-positive isolates
during this study period. This may be due to the lesser
and variable use of ciprofloxacin against gram-positive
infections as compared to gram-negative infections. One
important fact is that about 50% of S. aureus isolates
were MRSA. S. aureus particularly MRSA rapidly
develop resistance to ciprofloxacin.1 In this study
resistance in S. aureus is on the increase but is not very
high unlike another report10 showing that ciprofloxacin
can still be used for empirical therapy in S. aureus
infections in our setup. Resistance in MRSA is already
very high approaching 100% in some studies10,11
indicating that it can no more be used in infections

caused by this organism. In another study from Saudi
Arabia, the highest resistance rate of 39% was reported12
but that was cumulative resistance in methicillin
sensitive S. aureus and MRSA; resistance for the later
was not reported separately.
Increasing resistance in S. pyogenes is worth to
be mentioned with a highest rate (14.44%) in year 2004.
This is closer to another study from Japan reporting
10.4% of the isolates as intermediately resistant.13 This
high resistance may be due to the use of ciprofloxacin in
ear, nose and throat infections. A very high
ciprofloxacin resistance (up to 35%) in S. pneumoniae,
is of major concern as this is in contrast to other studies
from Saudi Arabia where very low (2.6%)14 or no
resistance was reported12.This difference could be due to
different ciprofloxacin prescribing practices or the use
of penicillin, third generation cephalosporins and
vancomycin for the treatment of pneumococcal
infections rather than ciprofloxacin. However higher
resistance rates are reported in other healthcare
settings.10 High resistance rate like earlier reports8,15
among enterococcus group D or non-enterococcus
group D indicates that ciprofloxacin is no longer
suitable to treat infections caused by these organisms.

CONCLUSION
It is obvious from present study that due to high
ciprofloxacin resistance in gram-positive cocci,
particularly Staphylococcus aureus, methicillin
resistant Staphylococcus aureus (MRSA) enterococcus
group D, and non-enterococcus group D, it no more
remains drug of choice for treatment of infections by
these pathogens. During the time period lapsed after
this study, ciprofloxacin resistance must have
increased further. It is essential that those concerned be
alerted to the possibility of a trend towards further
increased resistance to ciprofloxacin, so that the
judicious use of ciprofloxacin and its alternatives can
be considered particularly in areas of high
fluoroquinolone resistance rates.16

Table-1: Ciprofloxacin resistance pattern in Staphylococci, enterococci, Streptococcus pyogenes, and
Streptococcus pneumoniae isolated from clinical specimens (n=10,089) during the years 2002–2005
2002

2003

YEARS
2004

2005
2002-2005
TN*
TN (NR)
NR %
TN (NR)
NR %
Organisms
NR%
TN (NR)
NR % TN (NR) NR %
(NR)**
S. aureus
324 (15)
4.62
653 (12)
1.83
741 (52)
7.01
427 (17)
3.98
2145 (96)
4.47
MRSA
433 (424)
97.92
579 (566)
97.75
693 (603)
87.01
213 (188)
88.26
1918 (1781)
92.85
S. pyogenes
56 (3)
5.35
246 (11)
4.47
180 (26)
14.44
113 (4)
3.53
595 (44)
7.39
S. pneumoniae
43 (13)
30.23
NA
NA
152 (35)
23.02
102 (27)
26.47
297 (75)
25.25
Enterococcus D
216 (93)
43.05
NA
NA
29 (6)
20.68
270 (154)
57.03
515 (253)
49.12
Non-enterococcus D
27 (17)
62.96
NA
NA
13 (10)
76.92
24 (21)
87.5
64 (48)
49.12
Key: MRSA: Methcilline Resistant Staphylococcus aureus; *TN: Total Number, **NR: Number Resistant, *NA: Not Available

http://www.ayubmed.edu.pk/JAMC/PAST/21-3/Naeem.pdf

55

J Ayub Med Coll Abbottabad 2009;21(3)

ACKNOWLEDGEMENTS
We are thankful to Mrs. Manal Abu-Tuyyaba,
Laboratory Supervisor and Mr. Saud, Assistant
Laboratory Supervisor, Microbiology Laboratories,
KFHU, Al-Khobar, Saudi Arabia for helping in
collection and formulation of this data.

8.

9.

10.

REFERENCES
1.

2.

3.

4.

5.

6.

7.

Felmingham D, Washington J, The Alexander Project Group.
Trends in the antimicrobial susceptibility of bacterial respiratory
tract pathogens–findings of the Alexander Project Group 1992–
1996. Journal of Chemotherapy 1999;11(Suppl. 1):5–21.
Sahm, DF, Critchley IA, Kelly LJ, Karlowsky JA, Mayfield DC,
Thornsberry C, et al. Evaluation of current activities of
fluoroquinolones against Gram-negative bacilli using centralized
in vitro testing and electronic surveillance. Antimicrobial Agents
and Chemotherapy 2001;45:267–74.
Neuhauser MM, Weinstein RA, Rydman R, Danziger LH,
Karam G, Quinn JP. Antibiotic Resistance Among GramNegative Bacilli in US Intensive Care Units: Implications for
Fluoroquinolone Use. JAMA 2003;289:885–8.
Barry AL, Fuchs PC, Pfaller MA, Allen SD, Gerlach EH.
Prevalence of fluoroqinolone-resistant bacterial isolates in four
medical centers during the first quarter of 1990. European Journal
of Clinical Microbiology and Infectious Diseases 1990;9:906–8.
Cruciani M, Bassetti D. The fluoroquinolones as treatment for
infections caused by Gram-positive bacteria. Journal of
Antimicrobial Chemotherapy 1994;33:403–17.
Bazile-Pham- Khac S, Truong QC, Lafont JP, Gutmann L, Zhou
XY, Osman M, et al. Resistance to fluoroquinolones in
Escherichia coli isolated from poultry. Antimicrobial Agents and
Chemotherapy 1996;40:1504–7.
Blumberg HM, Rimland D, Carroll DJ, Terry P, Wachsmuth IK.
Rapid development of ciprofloxacin resistance in methicillinsusceptible and resistant Staphylococcus aureus. Journal of
Infectious Diseases 1991;163(6):1279–85.

11.

12.

13.

14.

15.

16.

Schaberg DR, Dillon WI, Terpenning MS, Robinson KA,
Bradley SF, Kauffman CA. Increasing resistance of enterococci
to ciprofloxacin. Antimicrobial Agents and Chemotherapy
1992;36(11):2533–5.
Thompson CJ. The global epidemiology of resistance to
ciprofloxacin and the changing nature of antibiotic resistance: a
10-year perspective. Journal of Antimicrobial Chemotherapy
1999;43(Suppl. A):31–40.
Hidalgo M, Reyes J, Cárdenas AM, Díaz L, Rincón S, Vanegas
N, Díaz PL, Castañeda E, Arias CA. Resistance profiles to
fluoroquinolones in clinical isolates of Gram positive cocci.
Biomedica 2008;28(2):284–94.
Al-Tawfiq JA. Incidence and epidemiology of methicillinresistant Staphylococcus aureus infection in a Saudi Arabian
Hospital, 1999–2003. Infection Control and Hospital
Epidemiology 2006;27(10):1137–9.
Babay HAH. Ciprofloxacin resistance among bacterial isolates in
a teaching hospital in Riyadh Saudi Arabia 2001-2005. Pakistan
Journal Medical Sciences 2007;23(1):39–42.
Ikebe T, Hirasawa K, Suzuki R, Isobe J, Tanaka D, Katsukawa
C, et al. Antimicrobial susceptibility survey of Streptococcus
pyogenes isolated in Japan from patients with severe invasive
group A streptococcal infections. Antimicrobial Agents and
Chemotherapy 2005;49(2):788–90.
Jae-Hoon Song, Sook-In Jung, Kwan Soo Ko, Na Young Kim,
Jun Seong Son, Hyun-Ha Chang, et al. High Prevalence of
Antimicrobial Resistance among Clinical Streptococcus
pneumoniae Isolates in Asia (an ANSORP Study). Antimicrobial
Agents and Chemotherapy 2004;48(6):2101–7.
Deshpande LM, Fritsche TR, Moet GJ, Biedenbach DJ, Jones
RN. Antimicrobial resistance and molecular epidemiology of
vancomycin-resistant enterococci from North America and
Europe: a report from the SENTRY antimicrobial surveillance
program. Diagnostic Microbiology and Infectious Diseases
2007;58(2):163–70.
Masterton RG Ciprofloxacin resistance–‘early-warning’ signs
from the MYSTIC surveillance programme? Journal of
Antimicrobial Chemotherapy 2002;49:218–20.

Address for correspondence:
Dr. Naeem Akhtar, Professor of Microbiology and Immunology, Pathology Department, Rawalpindi
Medical College, Rawalpindi, Pakistan. Tel: +92-51-9290321/Ext 2045, 2089, Cell: +92-301-5416433
Email: naeeakh@yahoo.com

56

http://www.ayubmed.edu.pk/JAMC/PAST/21-3/Naeem.pdf

