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ABSTRACT

53

BACKGROUND: A high prevalence of antimicrobial resistance among urinary isolates
in the Garhwal region of Uttaranchal. AIMS: To identify the most appropriate antibiotic
for empirical treatment of community-acquired acute cystitis on the basis of local
antimicrobial sensitivity profile. SETTINGS AND DESIGN: A prospective clinico-
microbiological study including all clinically diagnosed patients with community acquired
acute cystitis attending a tertiary care teaching hospital over a period of three years.
METHODS AND MATERIAL: Clean-catch midstream urine specimens, from 524 non-
pregnant women with community-acquired acute cystitis, were subjected to semi-
quantitative culture and antibiotic susceptibility by the Kirby- Baver disc diffusion
method. A survey was also conducted on 30 randomly selected local practitioners, to
know the prevalent prescribing habits in this condition. STATISTICAL ANALYSIS: The
difference between the susceptibility rates of E. coli isolates to Nitrofurantoin and the
other commonly prescribed antibiotics was analysed by applying the z test for
proportion. RESULTS: 354 (67.5%) specimens yielded significant growth of E. coli. >35%
of the urinary E.coli isolates were resistant to the fluoroquinolones, which were found
to be the most commonly used empirical antibiotics in acute cystitis. Resistance was
minimum against Nitrofurantoin (9.3%, 33) and Amikacin (11.0%,39). >80% of the
fluoroquinolone-resistant strains were found to be sensitive to Nitrofurantoin.
CONCLUSION: The best in vitro susceptibility profile in our study has been shown by
Nitrofurantoin and a significantly high proportion of the urinary E. coli isolates have
already developed resistance to the currently prescribed empirical antibiotics, viz. the
fluoroquinolones. In view of these in vitro susceptibility patterns, a transition in empirical
therapy appears imminent.
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Urinary Tract Infection (UTI) is the third most
common cause of hospital visits in our
country and™ perhaps, the commonest cause
of office visits by women of reproductive age
group. A multitude of factors, viz. the narrow
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spectrum of bacteria causing community-
acquired acute UTI, the severity of the
distress, the threat of complications and the
absence of culture - sensitivity testing
facilities in many places, compel the
physicians to start antibiotics empirically. This
approach is justified in areas with low
prevalence of antibiotic resistance. For
example, in the United States, the empiric
regimen for acute, uncomplicated cystitis is
a 3-day course of double strength
Trimethoprim/Sulphamethoxazole (TMP/
SMX) in areas where the prevalence of TMP/
SMX-resistant pathogens is <10%.2 But as
this prevalence has exceeded 10-20% in
many regions of USA,B45 the current
empirical regimen is likely to be replaced by
alternative therapies, such as
Fluoroquinolones or Nitrofurantoin.t

Since empirical therapy should be guided by
the proportion of pathogens resistant to the
chosen antibiotic, the present study was
undertaken to determine the sensitivity
profiles of urinary isolates in the Garhwal
region of Uttaranchal, which would expectedly
indicate the most appropriate antibiotic for
empirical treatment of this condition.

MATERIAL AND METHODS

This prospective study was conducted on a
total of 524 women aged 18-50 years,
presenting with uncomplicated, acute cystitis
to the Nephrology clinics of a 750-beded
tertiary care teaching hospital over a period
of 3 years, from June 2000 to May 2003.
Consecutive patients who presented with
dysuria, frequency, urgency and suprapubic
tenderness without associated fever and loin
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pain during the study period were included in
the study. Patients with pregnancy, urologic
abnormality, urinary catheterization and
hospitalized patients were excluded from the
study. Clean-catch midstream urine
specimens were collected from every patient
and semi-quantitatively cultured using the
filter-paper method after obtaining proper
informed consent.! Inoculation was done on
Blood Agar and Mc Conkey Agar plates,
which were incubated aerobically at 37°C
overnight. Plates showing growth suggestive
of significant bacteruria, with colony counts
exceeding 10°% cfu/ml were subjected to
standard biochemical tests for identification
and antimicrobial sensitivity testing by Kirby-
Bauer disc diffusion method on Mueller
Hinton Starch Casein Hydrolysate Agar (Hi-
Media laboratories Pvt. Ltd. Mumbai, India).®9
Interpretation as ‘Sensitive’ or ‘Resistant’
was done on the basis of the diameters of
zones of inhibition of bacterial growth as
recommended by the disc manufacturer.
While choosing antibiotics for sensitivity
testing, a survey was done including 30
randomly selected local practitioners in the
neighbouring cities of Dehradun and
Haridwar, to know their antibiotic prescription
habits in community-acquired acute cystitis.
Antibiotics against which sensitivity was
tested in the present study included TMP/
SMX, Ampicillin, Norfloxacin, Ciprofloxacin,
Gentamicin, Amikacin, Cefotaxime,
Ceftriaxone and Nitrofurantoin (Hi-Media
laboratories Pvt. Ltd. Mumbai, India).

Statistical Analysis

z test for proportion was applied to determine
whether the difference between the sensitivity
rates of E. coli isolates to Nitrofurantoin and
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the other commonly prescribed antibiotics was
statistically significant or not.

RESULTS

The practitioner-survey revealed that
ciprofloxacin was the most commonly
prescribed antibiotic in this condition, being
used by 53.3% practitioners (16/30), followed
by norfloxacin (30%, 9/30), TMP/SMX
(13.3%, 4/30) and gentamicin (3.3%, 1/30).

Of the 524 patients, significant growth of E.
coli was found in 354 (67.6%). The other
bacteria isolated in our study include
Coagulase Negative Staphylococcus (CONS)
(17.9%, 94/524), Klebsiella (7.8%, 41/524),
Proteus (5%, 26/524), Staphylococcus
aureus (1.7%, 9/524). The sensitivity profile
of these isolates is shown in Table 1. E.coli
isolates were most resistant against Ampicillin
(63.6%, 225/354), followed by TMP/SMX
(40.7%, 144/354). Similarly, overall
resistance rates were found to be highest
against Ampicillin (64.3%, 337/524) followed
by TMP/SMX (44.1%, 231/524). Nitrofurantoin
and Amikacin recorded the least resistance
for E.coli as well as for all the urinary
pathogens taken together. Difference in the
sensitivity rates of E.coli isolates to
Nitrofurantoin and each of the commonly

prescribed empirical antibiotics was found to
be statistically significant (p< 0.01 for
Ciprofloxacin, Norfloxacin, TMP/SMX and
p<0.05 for Gentamicin). More than 35% of the
urinary isolates were resistant to the
commonly prescribed fluroquinolone group of
the antibiotics.

Since Nitrofurantoin was found to be the most
effective antibiotic, isolates sensitive or
resistant to the other antibiotics were
analysed for their sensitivity to Nitrofurantoin
[Table 2]. Majority of the strains resistant to
every other antibiotic was found to be
sensitive to Nitrofurantoin. Interestingly,
83.5% (106/127) and 87% (108/124) of the
isolates resistant to Norfloxacin and
Ciprofloxacin respectively were sensitive to
Nitrofurantoin. The rate of Nitrofurantoin-
resistance among fluoroquinolone-resistant
isolates was 2-3 times higher than that
among fluoroquinolone-sensitive isolates. Of
the isolates resistant to the different
antibiotics, Nitrofurantoin was found to be the
least effective against the Amikacin-resistant
strains. Eight isolates (2.3%) were resistant
to both Nitrofurantoin and Amikacin.

DISCUSSION

In our study, E.coli isolates accounted for

Table 1: Sensitivity profile of urinary isolates with individual antibiotics

Bacteria No. of T/S(%) A(%) Nx(%) Cf(%) G(%) Ak(%) Ce(%) Ci(%) Nf(%)
Isolates (%)

E.coli 354(67.6) 210(59.3) 129(36.4) 227(64.1) 230(64.9) 256(72.3) 315(89) 268(75.7) 274(77.4) 321(90.7)
CONS 94(17.9) 47(50) 38(40.4) 59(62.8) 59(62.8) 75(79.8) 59(62.8) 71(75.5) 75(79.8) 85(90.4)
Klebsiella 41(7.8) 23(56.1)  10(24.4) 28(68.3)  27(65.9) 24(58.5)  32(78) 24(58.5) 25(61) 32(78)
Proteus 26(5) 9(34.6) 7(26.9) 19(73.1)  16(61.5) 17(65.4) 23(88.5) 21(80.8) 22(84.6) —
S.aureus 9(1.7) 4(44.4) 3(33.3) 6(66.7) 6(66.7) 7(77.8)  6(66.7) 7(77.8) 7(77.8) 8(88.9)
TOTAL 524 293(55.9) 187(35.7) 339(64.7) 338(64.5) 379(72.3) 435(83.0) 391(74.6) 403(76.9) 446(85.1)

T/S —Trimethoprim/Sulfamethoxazole; A —Ampicillin; Nx —Norfloxacin; Cf-Ciprofloxacin; G-Gentamicin;

Ak-Amikacin; Ce-Cefotaxime; Ci —Ceftriaxone; Nf-Nitrofurantoin
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Table 2: Results of sensitivity testing with
Nitrofurantoin in isolates having sensitivity
or resistance to the other antibiotics tested

Antibiogram No. of  Sensitivity profile with Nitrofurantoin
isolates Sensitive (%) Resistant (%)

TMP/SMX

Susceptible 210 191 (90.9) 19 (9.1)

Resistant 144 130 (90.2) 14 (9.3)

AMPICILLIN

Susceptible 129 118 (91.5) 11 (8.5)

Resistant 225 202 (89.8) 23(10.2)

NORFLOXACIN

Susceptible 227 215 (94.7) 12 (5.3)

Resistant 127 106 (83.5) 21 (16.5)

CIPROFLOXACIN

Susceptible 230 218 (94.8) 12 (5.2)

Resistant 124 108 (87.0) 16 (13.0)

GENTAMICIN

Susceptible 256 233 (91.0) 23(9.0)

Resistant 98 88 (89.8) 10 (10.2)

AMIKACIN

Susceptible 315 288 (91.4) 27 (8.6)

Resistant 39 31 (79.5) 8 (20.5)

CEFOTAXIME

Susceptible 268 244 (91.0) 24 (9.0)

Resistant 86 77 (89.5) 9 (10.5)

CEFTRIAXONE

Susceptible 274 249 (90.9) 25(9.1)

Resistant 80 72 (90.0) 8 (10.0)

67.6% of the cases of community acquired
acute cystitis, more than 35% of which were
resistant to fluroquinolones. Nitrofurantoin
was the most effective, not only for E.coli
(90.7%, 321/354), but also for all the isolates
combined (85.1%, 446/524). Moreover, 83.5%
and 87% of the strains resistant to the
empirical antibiotics of Norfloxacin and
Ciprofloxacin respectively, were sensitive to
Nitrofurantoin.

The most suited antibiotic for empirical
therapy should have low resistance rates
against the potential pathogens, achieve
significant urinary concentrations, be cost-
effective, be free of adverse effects and
satisfy patient compliance. Regarding the
acceptable resistance rates, the Infectious
Diseases Society of America recommends an
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antibiotic for empirical therapy only if <10-
20% of the urinary pathogens are resistant
to it.” This is because in vivo therapeutic
results correlate with in vitro sensitivity
patterns. 10

Determination of the sensitivity profile of
community strains is possible only with
periodic surveillance studies. This eco-
geographical region of India has a high
prevalence of antibiotic-resistant bacteria,
which further complicates decisions on the
choice of empirical therapy.**'? The
maximum antibiotic resistance against
Ampicillin and TMP/SMX could be attributed
to their wide usage for a variety of indications.
Aminoglycosides and third generation
Cephalosporins, being injectables, are used
restrictively in the community-care setting
and, hence have shown better sensitivity
rates. Fluoroquinolones have a wide variety
of indications, permeate most body
compartments and are ubiquitously
prescribed, accounting for emergence of
resistance. Effectivity of Nitrofurantoin over
the fluoroquinolones may be due to the
following factors. Nitrofurantoin has a single
indication, i.e. acute cystitis, narrow tissue
distribution, negligible serum concentration,
narrow spectrum of activity, bactericidal
activity against E.coli in urine at therapeutic
doses and limited contact with bacteria
outside the urinary tract.*® Nitrofurantoin has
also been reported to be highly effective
against most non-E.coli isolates as has also
been found in our study. Karlowsky et al
has observed an association between
resistance to fluoroquinolones and
nitrofurantoin.® This observation may hold in
an area with low resistance to the
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fluoroquinolones, whereas in our condition
most cases of resistance to fluoroquinolones
are secondarily acquired and that is most
possibly the reason why we have not
observed such association.

It has been reported that cure rates with 3-
day regimens of Nitrofurantoin are lower than
those seen with TMP/SMX or
fluoroquinolones™® and hence 7 days of
therapy might be required to achieve higher
cure rates.4% |n view of the unaddressed
issues of patient compliance to Nitrofurantoin
and actual clinical recovery, a large
community-based study needs to be done to
determine the feasibility of using the drug as
empirical therapy of acute cystitis.

REFERENCES

1. Shroff KJ, Jadav SK, Mehta NH, Acharya VN.
Bacteriology of UTI in hospitalized and non-
hospitalized patients. J Assoc Physics India
1979;27:83-8.

2. Warren JW, Abrutyn E, Hebel JR, Johnson JR,
Schaeffer AJ, Stamm WE. Guidelines for
antimicrobial treatment of uncomplicated acute
bacterial cystitis and pyelonephritis in women. Clin
Infect Dis 1999;29:745-58.

3. Gupta K, Sahm DF, Mayfield D, Stamm WE.
Antimicrobial resistance among uropathogens that
cause community acquired urinary tract infections
in women: a nationwide analysis. Clin Infect Dis
2001;33:89-94.

4. Mathai D, Jones RN, Pfaller MA. SENTRY
Participant Group North America.. Epidemiology
and frequency of resistance among pathogens
causing urinary tract infections in 1,510 hospitalized
patients: a report from the SENTRY Antimicrobial
surveillance program (North America). The
SENTRY Participant Group North America. Diagn

Microbiol Infect Dis 2001;40:129-36.

5. Karlowsky JA, Kelly LJ, Thornsberry C, Jones ME,
Sahm DF. Trends in antimicrobial resistance
among urinary tract infection isolates of
Escherichia coli from female outpatients in the
United States. Antimicrob Agents Chemother
2002;46:2540-5.

6. Karlowsky JA, Thornsberry C, Jones ME, Sahm
DF. Susceptibility of antimicrobial-resistant urinary
Escherichia coli isolates to fluoroquinolones and
nitrofurantoin. Clin Infect Dis 2003;36:183-7.

7. Leigh DA, Williams JD. Method for the detection of
significant bacteriuria in large groups of patients. J
Clin Pathol 1964;17:498-503.

8. Collee JG, Miles RS, Watt B. Tests for the
identification of Bacteria. In: Mackie and Mc Cartney
Practical Medical Microbiology. 14th edn. Collee
JG, Fraser AG, Marmiom BP, Simmons A, editors.
London: Churchill Livingstone; 1996:131-50.

9. Bauer AW, Kirby WM, Sherris JC, Turck M.
Antibiotic susceptibility testing by a standardized
single disk method. Am J Clin Pathol 1966;45:493-
6.

10. Raz R, Chazan B, Kennes Y, Colodner R,
Rottensterich E, Dan M, et al. Empiric use of
Trimethoprim-Sulfamethoxazole (TMP-SMX) in the
treatment of women with uncomplicated urinary
tract infections, in a geographical area with a high
prevalence of TMP-SMX-resistant uropathogens.
Clin Infect Dis 2002;34:1165-9.

11. Arya M, Prasad R, Arya PK, Gupta P, Biswas D.
Antibiotic susceptibility of Pseudomonas
aeruginosa isolates in Uttaranchal - A hospital
based study. Indian Med Gazette 2003;1:4-6.

12. Gupta P, Arya M, Prasad R. Pattern of antimicrobial
drug sensitivity of commonly isolated urinary
pathogens at HIMS, Jolly Grant, Dehradun. An initial
report from Uttaranchal. Presented at the Silver
Jubilee Congress of Indian Association of Medical
Microbiologists. Department of Microbiology, All
India Institute of Medical Sciences: New Delhi;
2001. p. 140.

13. Hooper DC. Urinary tract agents: nitrofurantoin

Indian J Med Sci, Vol. 60, No. 2, February 2006

58 EMPIRICAL ANTIBIOTIC THERAPY FOR ACUTE CYSTITIS

and methenamine. In: Mandell, Douglas and
Bennett's Principles and Practice of Infectious
Diseases. 5th edn. Vol 1. Mandell GL, Bennett JE,
Dolin R, editors. Philadelphia: Churchill Livingston;
2000. p. 423-8.

14. Gupta K, Scholes D, Stamm WE. Increasing
prevalence of antimicrobial resistance among
uropathogens causing acute uncomplicated

15.

16.

cystitis in women. JAMA 1999;281:736-8.

Hooton TM, Winter C, Tiu F, Stamm WE. Randomized
comparative trial and cost analysis of 3-day
antimicrobial regimens for treatment of acute cystitis
inwomen. JAMA 1995;273:41-5.

Hooton TM, Stamm WE. Diagnosis and treatment of
uncomplicated urinary tract infection. Infect Dis Clin
North Am 1997;11:551-81.

Indian Journal of Medical Sciences is pleased to announce the launch of its
website. The URL of the website is http://www.indianjmedsci.org.

The features of the site are:

» Free full text availability of articles in HTML as well as PDF
 Link to abstracts and full text from the cited references
» Link to PubMed abstracts of published articles by authors

* Link to related articles in PubMed

» Link from text of articles to various databases and search engines

» Facility to submit comments on articles

» Email notifications on new issue release
» Statistics of articles download and visits
» Structure based on OpenURL, DC Metadata and other international standards

Indian J Med Sci, Vol. 60, No. 2, February 2006


http://www.indianjmedsci.org

