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Abstract

The present study was conducted to observe the antibiotic sensitivity pattern of isolated S. saprophyticus from urine
samples of patients admitted in inpatient department or visited the out patient department of Sir Salimullah Medical
College & Mitford Hospital (SSMC& MH) Dhaka from October 2002 to September 2003. Among the isolates, Esch.
coli was the most predominant (82.61%) urinary pathogens followed by S. saprophyticus (7.01%). 93.10% S.
saprophyticus was isolated from females of which highest (44.82%) rate of isolation was among female of 18- 45 years
age group. Rate of isolation was also high (41.38%) among female of <18 years age group. All strains of S.
saprophyticus (100%) were sensitive to Imipenem. High sensitivity was also observed to gentamicin (86.20%) and
ceftriaxone (72.41%). Ciprofloxacin was found to be sensitive against 68.96% isolates. Sensitivity of ceftazidime,
cephalexin and cloxacillin were 65.51%, 55.17% and 55.17% respectively. However, most of the S. saprophyticus are
resistant to ampicillin, nalidixic acid and cotrimoxazole. So, the present study illustrates that physicians and
microbiologists must be aware that S saprophyticus is an important cause of UTIs in young women and there is a need

for continuous evaluation of common antibiotics used in the therapy of uropathogens.
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Introduction

Urinary tract infection (UTI) is the second most common
infection in community practice. UTI refers to the presence of
micro-organism in the urinary tract including urinary bladder,
prostate, collecting system or kidney. The syndrome ranges
from asymptomatic bacteriuria to perinephric abscess with
sepsis!. Worldwide, about 150 million people are diagnosed
with UTI each year costing the global economy in excess of 6
billion US dollars 2. All over the world, Esch. coli accounts
for 75% to 90% of UTI isolates and S. saprophyticus accounts
for 5% to 15% of cases of uncomplicated cystitis3.
Coagulase-negative staphylococci were considered to be
urinary contaminants prior to the 1960s. In 1962 the isolation
of coagulase-negative staphylococci possessing antigen 51
from the urine of women with acute UTI had been reported*>.
Urease production is another important characteristic, and
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renal and ureteral stones were found to be associated with S.
saprophyticus infection®. In the early 1970s, this species
became recognized as a frequent cause of urinary tract
infections.> The microorganisms colonize the human
gastrointestinal tract, particularly during the summer and fall
season. Other associations include outdoor swimming prior to
colonization and occupations related to meat processing and
meat products. S. saprophyticus has been isolated from 7.1%
of rectal swab specimens taken from carcasses of cattle 7. The
organism may be present on normal skin and in the
periurethral and urethral region transiently and in small
number 8. Several studies showed that rectal, vaginal, and
urethral colonization of S. saprophyticus was associated with
UTI caused by this organism®. The bacteria may also reside in
the urinary tract and bladder of sexually active females 1°.
The bacterium has a capacity for selective adherence to
human urothelium. It causes direct hemagglutination.The
adhesin for S.saprophyticus is a lactosamine structure. This
staphylococcal species produces an extracellular enzyme
complex that can inhibit growth of both gram-positive and
gram-negative bacteria such as Neisseria gonorrhoeae and S.
aureus >3,
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S. saprophyticus is second only to E. coli as the most frequent
causative organism of uncomplicated UTI in women. The
vast majority of infections occur in young sexually active
women!!12, It is referred to as "honeymooner's" UTI due to
its association with intercourse. There are also several case
reports of infections in young girls'>. The more severe
complications include acute pyelonephritis, septicemia,
nephrolithiasis and endocarditis”!*13. S. saprophyticus can
also cause UTI in males of all ages ; the organism has been
isolated in young boys, male homosexuals, and elderly men
with indwelling urinary catheters!®!7. Tt also can cause
urethritis,epididimitis, prostatitis, and nephrolithiasis in men,
and is relatively rare in hospitalized men 8.

S. saprophyticus is usually susceptible to antibiotics
commonly prescribed for patients with UTI, with the
exception of nalidixic acid. Furthermore, in women with
acute uncomplicated cystitis, empirical therapy without a
urine culture is often used. The rationale for this approach is
based on the highly predictable spectrum of etiologic agents
causing UTI and their antimicrobial resistance patterns.
However, antimicrobial resistance among uropathogens
causing community-acquired UTIs, both cystitis and
pyelonephritis, is increasing!®. Combination of
sulfamethoxazole and trimethoprim was once the first-line
antibiotic for use in Staph UTIs because it is inexpensive, is
effective against S. saprophyticus and is excreted in active
form in urine.2? Fluoroquinolones are preferred as initial
agents for empiric therapy of UTI in areas where resistance
is likely to be of concern0-2!, So, isolation & identification of
urinary pathogens with their sensitivity pattern should be
done routinely.

The present study has documented the distribution of urinary
pathogens & the antimicrobial sensitivity pattern of isolated
S. saprophyticus in Sir Salimullah Medical College Mitford
Hospitals, Dhaka.

Materials & Methods:

This study was done in the department of Microbiology, Sir
Salimullah Medical college, Dhaka from October 2002 to
September 2003. Urine samples were collected from patients
either admitted in inpatient department or visited the out
patient department of Sir Salimullah Medical College &
Mitford Hospital (SSMC& MH) Dhaka. The patients
comprised both sexes & all age groups. Mid-stream clean
catch urine was collected by standard procedures.
Semiquantitative culture was done on blood agar &
MacConkey agar media. Gram positive organisms were
identified by catalase test , coagulase test and Novobiocin
sensitivity test. Sensitivity pattern of the isolated organisms
was determined by modified Kirby-Bauer technique using
Mueller-Hinton agar?2. The antibiotic discs used in
antibiogram for S. saprophyticus were amoxycillin(10pgm),
cloxacillin (5pgm), co-trimoxozole (25ugm), tetracycline
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(10pgm), gentamicin(10pgm), ciprofloxacin (Spgm),
cephalexin (30pgm), ceftriaxone (30pgm), ceftazidime
(30pgm), nalidixic acid (30pgm), nitrofurantoin (300pgm)
and imipenem(10pgm).

Result:

Table I showed the frequency of isolated bacteria from urine
samples.A total 414 organisms were isolated of which Esch.
coli was the most predominant (82.61%) followed by S.
saprophyticus (7.01%).

Table I: Frequency of isolated pathogens from urine (n=414)

Isolated organisms Number Percentage(%)
Escherichia coli 342 82.61
Staphylococcus saprophyticus 29 7.01
Klebsiella 16 3.86
Pseudomonas 13 3.14
Proteus 5 1.45
Enterococci 6 1.21
hamolytic Streptococcus 2 0.48
Staphylococcus aureus 1 0.24
Total 414 100.00

Table I showed the age & sex distribution of the isolated S.
saprophyticus. Maximum organisms were isolated from
females which was 27 (93.10%) among the 29 S.
saprophyticus isolates. Highest (44.82%) rate of isolation was
among female of 18- 45 years age group. Rate of isolation
was also higher (41.38%) among female of <18 years age

group.

Table II: Age and sex distribution of S. saprophyticus (29 out of 414)

Age (in years) Sex Total
Female male

<18 12 (41.38%) 02( 6.90%) 14(48.27%)

18-45 13(44.82%) 00 (00%) 13(44.83%)

>45 02 ( 6.90%) 00 (00%) 2( 6.90%)

Total 27 (93.10) 02(6.90) 29(100%)

The antibiogram of isolated S. saprophyticus had been shown
in table III. All strains of S. saprophyticus (100%) were
sensitive to Imipenem. High sensitivity was also observed to
gentamicin  (86.20%) and ceftriaxone (72.41%).
Ciprofloxacin was found to be sensitive against 68.96%
isolates. The sensitivity to other antibiotics varied from
65.51% to as low as 24.13%.
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Table IIl: Anti-microbial sensitivity pattern of S.
saprophyticus (n=29)

Antibiotic Sensitive Resistant
Imipenem 29(100.00%) 0 (00%)
Gentamicin 25(86.21%) 4(13.79%)
Ceftriaxone 21(72.41%) 8(27.59%)
Ciprofloxacin 20(68.97%) 9(31.03%)
Ceftazidime 19(65.52%) 10(34.48%)
Cephalexin 16(55.17%) 13(44.83%)
Cloxacillin 16(55.17%) 13(44.83%)
Nitrofurantoin 14(48.28%) 15(51.72%)
Tetracycline 13(44.83%) 16(55.17%)
Cotrimoxazole 12(41.38%) 17(58.62%)
Nalidixic acid 10(34.48%) 19(65.52%)
Amoxycillin 7(24.14%) 22(75.86%)
Discussions:

S. saprophyticus is a leading cause of cystitis in young
women and is second only to E. coli as the most frequent
causative organism of uncomplicated UTI in women.
Significantly more patients infected with S. saprophyticus
complain of dysuria, urinary frequency, and back pain than do
patients infected with Esch. coli*3. Sometimes immediate and
empirical antibiotic therapy is needed and the clinicians rely
on their “best guess” ectiological agents without
microbiological tests. A drug commonly used to treat S.
saprophyticus infections is ciprofloxacin. If the treatment is
not complicated by other infections, the UTI can be cleared in
1-2 days. Unfortunately there is growing resistance of
commonly used urinary antibiotics sometimes complicate the
situations. So, an antibiotic has to be chosen based on the
resistance rate in that geographic area.

The present study emphasizes the rate of isolation of S.
saprophyticus as a cause of UTI among different age and sex
and their resistant pattern against commonly used antibiotics.
In this study a total 414 organisms were isolated. Among the
total 414 isolates Esch. coli was the most predominant
(82.61%) organism. This correlates with the findings of other
workers?% 20,

The next common isolate was S. saprophyticus (7.01).
Similar finding were observed by other workers2%- 27. Young
women are more susceptible to S. saprophyticus because
rectal, vaginal, and urethral colonization by this organismS®,
Of the total 29 S. saprophyticus isolates 27 (93.10%) were
isolated from females. Highest (44.82%) rate of isolation was
among female of 18-45 years age group. Rate of isolation was
also more among female of <18 years age group which was
41.38%. Young women are more susceptible to genitourinary
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colonization than are others, and some patients develop
infection in association with hormonal influences that occur
near or during menstruation. Sexual intercourse promotes
colonization and infection. Spermicidals and candidal
infections affect the vaginal flora, increasing the risk of
colonization and infection by S. saprophyticus®s. S.
saprophyticus secretes an autolysin that is thought to be
involved in binding fibronectin.3 S. saprophyticus produce
urease, which hydrolyzes urea and produces a derivative of
ammonia. This is how the cell metabolizes Nitrogen. Urease
activity is known to be an infection causing factor in UTIs?°.

S. saprophyticus was once well known for its susceptibility to
commonly prescribed antibiotics for patients with UTI with
the exception of nalidixic acid?. The antibiogram of isolated
S. saprophyticus shows that all strains of S. saprophyticus
(100%) were sensitive to Imipenem. High sensitivity was
also observed to gentamicin (86.20%) and ceftriaxone
(72.41%) . Ciprofloxacin is the most frequently prescribed
fluoroquinolone for UTIs because of its availability in oral
and intravenous formulations. It is well absorbed from oral
doses and is rapidly excreted from the body under normal
conditions3!- 32, But in this study ciprofloxacin was found to
be sensitive against 68.96% isolates.

The sensitivity to other antibiotics varied from 65.51% to as
low as 24.13%. Similar sensitivity pattern was observed by
other workers33. Resistance to fluoroquinolones has increased
markedly since their introduction for UTI treatment. Many
studies world wide as well as in Bangladesh reported a clear
increase in ciprofloxacin resistance34. 0% resistance of S.
saprophyticus to all the antibiotics was shown in 1976. 35 0%
resistance to Ciprofloxacin was also observed in other studies
in Bangladesh between 1992 to 1999337, The high resistance
rates to ciprofloxacin against S saprophyticus, were reported
with other authors3*. High resistance rates (31.04%) to
ciprofloxacin against S saprophyticus was also seen in the
present study. The choice of antimicrobial agents to treat both
coagulase-positive and CoNS has become increasingly
problematic because of multidrug resistant strains. Increasing
trend of antimicrobial resistance is apparently more in
CoNS38, The increasing resistance pattern of different
antibiotics to S. Saprophyticus in this study in comparison to
previous ones should make us conscious that time is not far
away when we have also worry about antibiotic resistance of
S. Saprophyticus.
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