KERALA MEDICAL JOURNAL

Gender and Antibiotic Resistance Pattern of
Uropathogen in a Tertiary Care Level

Anoop Sinha?, Benny PV®, Saritha Susan Vargese®, Arun Hari

a. Department of Microbiology, Sree Narayana Institute of Medical Science (SNIMS), Kerala, India;
b. Department of Community Medicine, Sree Gokulam Medical College & Reseach Foundation;
c. Department of Community Medicine, SNIMS; d. Department of General Medicine, Rajah Muthiah Medical College*

ABSTRACT

Background: Antibiotic therapy for UTI has become more difficult in the recent years, due to the widespread emergence of drug
resistance (especially multi-drug resistance) among urinary pathogens. This study was designed to analyse the impact of the sex
of the patient on antibiotic resistance.

Materials and Methods: A retrospective study, based on laboratory data on the bacterial isolates from urine samples submitted
for culture and antibiotic susceptibility to the department of microbiology during the period of 2008 to 2011.

Result: Out of 1239 bacterial isolates included in this study, 745 (60.1%) were obtained from in-patients, while 494 (39.9%) were
obtained from out-patients. 494 (39.87%) of the total isolates were from males, while 745 (60.13%) were from females. Higher
susceptibility rates to all antibiotics tested, except for ciprofloxacin, were seen in females. This was found to be statistically sig-
nificant, except with cotrimoxazole. The difference in susceptibility rates among in-patients and out-patients (higher susceptibility
rates for all antibiotics, except ciprofloxacin) were statistically significant for all antibiotics, except with ampicillin, cotrimoxazole
and ciprofloxacin.
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Conclusion: Antibiotic resistance is more likely in urinary isolates from male patients and from in-patients. Greater caution is
warranted in selecting antibiotics to treat these patients and should ideally be guided by urine culture and antibiotic susceptibility
results.
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BACKGROUND

impact of the sex of the patient on antibiotic resistance.

Urinary tract infections (UTI) are one of the
commonest type infections, necessitating antibiotic

MATERIALS AND METHODS

use, encountered in clinical practice.! Antibiotic
therapy for UTI has become more difficult in the
recent years, due to the widespread emergence of drug
resistance (especially multi-drug resistance) among
utinary pathogens.” Some of the common antibiotics
used in the therapy of UTI are ampicillin, cephalo-
sporins, gentamicin, quinolones, cotrimoxazole and
nitrofurantoin® bacterial uropathogens
show significant levels of resistance to almost all these
antibiotics.>’

However,

It had been observed in our laboratory that bacterial
isolates from males with UTI were more likely to
exhibit drug resistance than similar isolates from female
patients. This study was, thus, designed to analyse the

This was a retrospective study, based on laboratory
data on the bacterial isolates from urine samples
submitted for culture and antibiotic susceptibility to the
department of microbiology. The study was conducted
in Sree Gokulam Medical College, a tertiary-care
teaching hospital in Trivandrum, Kerala, India, and was
cleared by the Institution Ethics Committee.

Among all the patients who were subjected to urine
culture in our laboratory from 01.01.2008 to 31.08.2011,
all those with significant bacteriuria (more than
1,00,000 colony forming units per ml of urine) were
included in this study. Among these, the following were
excluded from the study: Isolates of Enterobacteriace-
ac family lacking data on susceptibility to ampicillin,
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cefazolin, cefuroxime, cefotaxime, gentamicin, cipro-
floxacin, cotrimoxazole or nitrofurantoin, Isolates of
Pseudomonas aeruginosa lacking data on susceptibility
to ceftazidime, gentamicin or ciprofloxacin and Isolates
of Gram positive cocci lacking data on susceptibility
to ampicillin, cefazolin, gentamicin, cotrimoxazole or
nitrofurantoin. Isolates of Pseudomonas aeruginosa
are known to be intrinsically resistant to ampicillin,
cefazolin, cefuroxime, cefotaxime cotrimoxazole and
nitrofurantoin.*” Hence these isolates were counted as
resistant to these drugs.

Second and third generation cephalosporins are not
usually tested in Gram positive urinary isolates.® Our
laboratory normally did not test Gram positive urinary
isolates for quinolone susceptibility. Hence, for Gram
positive urinary isolates, no data were available for
the susceptibility of Gram positive urinary isolates to
cefuroxime, cefotaxime, ceftazidime and ciprofloxacin.

As per the above criteria, 1239 urinary isolates were
included in this study. These organisms had been
isolated in culture and identified as per standard micro-
biological techniques. Antibiotic susceptibility testing
had been performed using disc-diffusion method, as
per the CLSI guidelines which were recommended at
that time.*!" Some of the susceptibility results (such as
cephalexin for Staphylococcus aureus and cotrimoxa-
zole for Enterococcus faecalis) were interpreted using
the CLSI guidelines, rather than being directly tested.
This data was extracted from the laboratory database
and fed into Libre Office Calc (version 3.5.7.2). After
organising the data in Calc, it was analysed using the
statistical software R (version 2.14.1).

RESULTS

As mentioned earlier, 1239 bacterial isolates were
included in this study, among which, 745 (60.1%) were
obtained from in-patients, while 494 (39.9%) were
obtained from out-patients. 494 (39.87%) of the total
isolates were from males, while 745 (60.13%) were
from females.

The commonest organisms encountered —were
Hscherichia coli (761 isolates: 61.42%), Klebsiella
pneumonia (174 isolates: 14.04%), Pseudomonas
aeruginosa (87 isolates: 7.02%) and Enterococcus
faccalis (40 isolates: 3.23%). Table 1 gives the details
of all the other isolates.

Among the total isolates, susceptibility rates were lowest
for ampicillin (14.12%) and highest for nitrofurantoin
(76.43%). Table 2 gives the susceptibility rates of all
the other antibiotics-tested.

Table 1. Bacterial isolates in UTI

Organism 1P OP Total
Acinetobacter baumannii 16 14 30
Citrobacter freundii 27 9 36
E)(():iilgase negative Staphy- 13 16 29
Enterobacter aerogenes 8 5 13
Enterococcus faecalis 33 7 40
Escherichia coli 438 323 761
Klebsiella oxytoca 3 3 6
Klebsiella pneumoniae 102 72 174
Proteus mirabilis 6 4 10
Proteus vulgaris 5 4 9
Pseudomonas aeruginosa 71 16 87
Serratia marcescens 2 0 2
Staphylococcus aureus 4 4 8
Streptococcus spp. 17 17 34
Total 745 494 1239

A comparison between the susceptibility rates of
urinary isolates from men and those from women
revealed that the isolates from men showed a much
lower susceptibility rate with all the antibiotics tested,
except for ciprofloxacin and cotrimoxazole (Table 3).
Ciprofloxacin was found to have a higher susceptibil-
ity rate among urinary isolates from males, whereas the
susceptibility rates of urinary isolates from both males
and females were almost the same. Estimation of the
p-value using Pearson’s chi square test showed that
these differences in susceptibility rates among males
and females were statistically significant (p < 0.05) for
all antibiotics, except with cotrimoxazole (p = 0.688).

Similar comparisons between the susceptibility rates of
isolates from out-patients and in-patients showed that
the susceptibility rates of these organisms were higher
in out-patients than in in-patient with all antibiotics
tested, except for ciprofloxacin and cotrimoxazole
(Table 4). Isolates showed similar susceptibility to cot-

Table 2. Susceptibility of bacterial isolates in UTI

Antibiotic Resistant Susceptible Not Tested Su;caetle)t(iobAi)l)ity
Ampicillin 1064 175 0 14.12
Cefazolin 804 435 0 35.11
Cotrimoxazole 715 524 0 42.29
Cefuroxime 681 447 111 36.08
Cefotaxime 654 474 111 38.26
Ciprofloxacin 641 487 111 39.31
Ceftazidime 613 515 111 41.57
Gentamicin 539 700 0 56.50
Nitrofurantoin 292 947 0 76.43
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Table 3. Comparison between susceptibility rates of bacterial
isolates from males and females with UTI

Susceptibility rate (%)

Antibiotic Male Female P-value
Ampicillin 10.12 16.78 0.001
Cefazolin 21.66 44.03 <0.001
Cefuroxime 22.06 45.37 <0.001
Cefotaxime 24.29 47.52 <0.001
Ceftazidime 30.57 48.86 <0.001
Gentamicin 46.15 63.36 <0.001
Ciprofloxacin 46.36 34.63 <0.001
Cotrimoxazole 41.50 42.82 0.688
Nitrofurantoin 70.45 80.40 <0.001

rimoxazole, while with ciprofloxacin, susceptibility rate
of isolates from in-patients were higher than that of
isolates from out-patients.

Hstimation of the p-value using Pearson’s chi square
test showed that these differences in susceptibility
rates among in-patients and out-patients were statis-
tically significant (p < 0.05) for all antibiotics, except
with ampicillin (p = 0.074), cotrimoxazole (p = 0.591)
and ciprofloxacin (p = 0.061). The proportion of
in-patients was much higher in males (65.79%) than
in-females (56.38%). This was found to be statistically
significant (p = 0.001) using the Pearson’s chi square
test.

Analysis of the age and sex distribution of the patients
included in the study revealed that both sexes have a
higher likelihood of contracting UTT in the extremes
of age (Figure 1).

However, females show an additional peak in likelihood
of UTI in the reproductive age-group (18 — 45 years).
Furthermore, among females, the majority (60.28%)
out of a total of 287 cases in this age-group were out-
patients.

Table 4. Comparison between susceptibility rates of bacterial

isolates from out-patients and in-patients with UTL

Susceptibility rate (%)

Antibiotic Out-patients  In-patients P-value
Ampicillin 16.40 12.62 0.074
Cefazolin 43.93 29.26 <0.001
Cefuroxime 43.32 31.28 <0.001
Cefotaxime 45.34 33.56 <0.001
Ceftazidime 47.37 37.72 0.002
Gentamicin 64.98 50.87 <0.001
Ciprofloxacin 35.43 41.88 0.061
Cotrimoxazole 43.32 41.61 0.591
Nitrofurantoin 80.97 73.42 0.003

Bin-patient [ Out patient

Isolates

B
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Figure 1. Age and sex distribution in cases of UTI

DISCUSSION

The commonest organisms encountered in this
study were Escherichia coli, Klebsiella pneumoniae,
Pseudomonas aeruginosa and Hnterococcus faecalis.
This is similar to the results of numerous studies from
all over the world.

Studies from around the world show wide differences
in the susceptibility rates of urinary isolates to the
different antibiotics tested. For example, the suscep-
tibility rate of cefotaxime/ceftriaxone was as high
85% in a study from Taiwan and as low as 58.7% in
a study from Nagpur, India.*"* Quinolone susceptibil-
ity levels also varies from study to study: a study from
Bangladesh showed a susceptibility rate of 74%, while
the study from Nagpur reported a susceptibility rate of
44.9%.41

Our study showed that the male sex is a significant risk
factor in acquiring UTT with antibiotic resistant strains:
this was consistent with similar observations made in
a study from the United States of America as well as
a study from the United Kingdom'*" Nitrofurantoin
was found to the most useful antibiotic tested, with an
overall susceptibility rate of 76.43%. This is consistent
with several other studies as well.!*!® Nitrofurantoin,
thus, appears to be a very useful first-line drug in the
therapy of uncomplicated lower UTI, especially in
women.

Analysis of our data revealed that males with UTI
were more likely to be in-patients than females with
similar illnesses. Separately exploring the age-wise
distribution of male and female patients revealed the
possible reason for this phenomenon: Figure 1 clearly
shows that a significant proportion of female patients
(38.52%) were from the reproductive age-group (18-45
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years). Of these, the majority were out-patients. On the
other hand, male patients were primarily from the 0-5
year age group and from the 50-70 year age group, and
were thus, more likely to be in-patients.

UTI being one of the commonest hospital acquired
infections, it stands to reason that the population with
higher proportion of in-patients would be more likely
to contract UTI with multi-drug resistant hospital flora.

CONCLUSION

Antibiotic resistance is more likely in urinary isolates
from male patients and from in-patients. Greater
caution is warranted in selecting antibiotics to treat
these patients and should ideally be guided by urine
culture and antibiotic susceptibility results.

Nitrofurantoin appears to be a very useful first-line
antibiotic in the therapy of uncomplicated lower UTI,
especially in females.

END NOTE

Author Information

1. Anoop Sinha, Associate Professor, Department of
Microbiology, Sree Narayana Institute of Medical
Science (SNIMS), Kerala, India

2. Benny PV, Professor, Department of Community
Medicine, Sree Gokulam Medical College &
Reseach Foundation

3. Saritha Susan Vargese, Assistant Professor,
Department of Community Medicine, SNIMS

4. Arun Hari, Resident, Department of General
Medicine, Rajah Muthiah Medical College

Conflict of Interest: None declared

REFERENCES

1. Schollum JB, Walker RJ. Adult urinary tract infection. Br | Hosp
Med (Lond). 2012 Apr;73(4):218-23.

2. Rizvi M, Khan F, Shukla I, Malik A, Shaheen. Rising prevalence of
antimicrobial resistance in urinary tract infections during pregnancy:
necessity for exploring newer treatment options. ] Lab Physicians.
2011 Jul;3(2):98-103.

3. Miller LG, Tang AW. Treatment of uncomplicated urinary tract in-

fections in an era of increasing antimicrobial resistance. Mayo Clin
Proc. 2004 Aug;79(8).

4. Chen PC, Chang LY, Lu CY, Shao PL, Tsai 1], Tsau YK et al. Drug
susceptibility and treatment response of common urinary tract in-
fection pathogens in children. ] Microbiol Immunol Infect. 2013 Sep
21. pii: $1684-1182(13)00127-8.

5. Gupta K, Hooton TM, Naber KG, Wullt B, Colgan R, Miller LG,
et al. International clinical practice guidelines for the treatment of
acute uncomplicated cystitis and pyelonephritis in women: a 2010
update by the Infectious Diseases Society of America and the Euro-
pean Society for Microbiology and Infectious Diseases Clin Infect
Dis. 2011;52:¢103-¢120.

6. Hooper CH. Urinary tract agents: nitrofurantoin and methanamine.
In: Mandell GE, Bennett JE, Dolin R, editors. Mandell, Douglas,
and Bennett’s principles and practice of infectious diseases. Phila-
delphia: Churchill Livingstone; 2005. p. 473-8.

7. Zinner SH, Mayer KH. Sulfonamides and Trimethoprim. In: Man-
dell GE, Bennett JE, Dolin R, editors. Mandell, Douglas, and Ben-
nett’s principles and practice of infectious diseases. Philadelphia:
Churchill Livingstone; 2005. p. 475-86.

8. CLSI. Performance standards for antimicrobial susceptibility test-
ing, CLSI document M100-818. Clinical and Laboratory Standards
Institute. Wayne, Pennsylvania. 2008.

9. CLSI. Performance standards for antimicrobial susceptibility test-
ing, CLSI document M100-5§19. Clinical and Laboratory Standards
Institute. Wayne, Pennsylvania. 2009.

10.CLSI. Performance standards for antimicrobial susceptibility test-
ing. CLSI document M100-S20. Clinical and Laboratory Standards
Institute. Wayne, Pennsylvania. 2010.

11.CLSI. Performance standards for antimicrobial susceptibility test-
ing, CLSI document M100-S21. Clinical and Laboratory Standards
Institute. Wayne, Pennsylvania. 2011.

12. Tankhiwale SS, Jalgaonkar SV, Ahamad S, Hassani U. Evaluation of
extended spectrum beta lactamase in urinary isolates. Indian ] Med
Res. 2004 Dec;120(6):553-6.

13.Igbal ], Rahman M, Kabir MS, Rahman M. Increasing ciprofloxacin
resistance among prevalent urinary tract bacterial isolates in Bangla-
desh. Jpn J Med Sci Biol. 1997 Dec;50(6):241-50.

14.Sahm DE, Thornsberry C, Mayfield DC, Jones ME, Karlowsky JA.
Multidrug-resistant urinary tract isolates of Escherichia coli: preva-
lence and patient demographics in the United States in 2000. Anti-
microb Agents Chemother. 2001 May; 45(5): 1402-1400.

15.Howard AJ, Magee JT, Fitzgerald KA, Dunstan FD; Welsh Antibiot-
ic Study Group. Factors associated with antibiotic resistance in coli-
form organisms from community urinary tract infection in Wales. ]

Antimicrob Chemother. 2001 Mar;47(3):305-13.

16.Miller LG, Tang AW. Treatment of uncomplicated urinary tract in-
fections in an era of increasing antimicrobial resistance. Mayo Clin
Proc. 2004;79(8):1048-53.

17.Lewis DA, Gumede LY, van der Hoven LA, et al. Antimicrobial sus-
ceptibility of organisms causing community-acquired urinary tract
infections in Gauteng Province, South Africa. S Afr Med J. 2013 Mar
15;103(6):377-81.

18.Schmiemann G, Géagyor I, Hummers-Pradier E, Bleidorn J. Resist-
ance profiles of urinary tract infections in general practice—an ob-
servational study. BMC Urol. 2012 Nov 21;12:33.

Kerala Medical Journal | October-December 2018 | Vol Xl Issue 4 98



