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Female Urinary Tract Infection and Antimicrobial
Susceptibility of Some Pathogens

~Wesam A.Z. Hindi
Depart. of Nursing, Technical Institute, Babylon

Abstract

A total of 471 urinary tract in-
fection female patients who attened
to the central Laboratory in Hilla
during 1995 of different age groups
with or without symptoms were
studied. 409(86.8%) out of them
gave a signifcant growth for urine
culture and 62(13.1%) were a-
bacteriuric. Total gram negative 150-
lates were 255(54.11%) and the
principle pathogen among them was
E.coli 144(30.7%). Followed by
Proteus sp. 56(11.8%), Klebsilla sp.
35(7.4%), Enterobacter 12(2.5%),
Pseudomonas aerogenosa , Stap au-
reus constituted 58(12.4%) out of
them, others were group B-
Streptococci 25(5.3%), Strept. fae-
calis 22(4.6%), Staph albus
20(4.2%), Mixed infection repre-
sents 21(4.4%) of the total number
of isolates. The significant finding
was the isolation of Serratia mare-
cescens from 2(0.4%) patients and
Staphylococcus saprophyticus from
8(1.6%). Antibacterial Susceptibility
pattern was done to all isolates and
also correlation between age, type of
infection, Pregnancy, have been at-
tempted. The most effective antiboc-
terial agents were nalidixic acid,
Erythromycin and colistin for gram

negative, gram positive bacteria and
Pseudomonas aerogenosa respectivi-

ly.

Introduction

Urinary tract infection (U.T.I),
although seldom Leading to renal
failure, do produce considerable
morbidity, in general practice they
account for up to 60/1000 consulta-
tions, and are three times more com-

mon in women than men(n. It in-

volving at least 15 percent of all
females at some time during their

. 2 .

hves("), Some studies showed that 20
precent of adult women, regardless
of age, experience dysuria each

year<3’4) . However, only 50 percent,
mostly younger women, seek medi-

cal attention®). The urinary tract,
wich should be viewed as a single
anatomic unit connected by a contin-
uous column of urine that extends

from the urethra to the kidney(6),
may be infected by different micro-
organisms, but the most common
agents are the gram negative aerobic
bacilli found in the gut, and of the
these E. coli is the most common and
accounts for roughly 85% of infec-
tion followed by other members of

enterobacteriaceae’”). These organ-
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isms assume increasing importance
in recurrent infection associated with
urologic mainpulation, calculi or ob-
strucation, they play a major role in
nosocomial, catheter-associated in-
fection®, gram-positive cooci play a
lesser role in urinary tract infec-
tions, they account for about 5-10%
of infections and often affect patients
with renal stones or previous instru-

mentation(g), others suggested ahigh-
er percentage of U.T.I and may ac-
count for about 15% caused by
Stphylococci in sexually active wom-

en10), Many general practitioner
doctors treat U.T.1. patients and they
do not have the facilities for antibio-
tic sensitivity, the abuse of antibio-
tics led to a multiresistant strains(n),
in facing this problem, an interna-
tional meeting organized by WHO in
Geneva in 1977 on the (Surveillance
for the prevention and control of
Health Hazards due to antibioticre-

sistant Enterobacteria)uz), The ex-
perts expressed their concern about
the worldwide increase in antibiotic
resistance associted with the grwing
and frequently indiscriminate use of
antibiotics. In recent years, resistant
bacteria have given rise to several
serious outbreaks of infection with

many deaths(l‘z), this hase led to a
need for surveilance programmes to
monitor antibiotic for this, we tried
in our study to be a part of this big
aim.

Patients and Methodes

A clean catch midsteeam urine
specimens were collected from (471)

patients, and in this study we insist
on this type of specimen, the speci-
mens reached the Lvboratory within
one hour of collection, whenever
possible during our work, urinz
specimens for within one hour of
collection, whenever possible during
our work, urine specimens for cul-
ture were collected in the morning,
we asked the patients the night be-
fore to refrain from urinating until
the specimen was collected, patients
carefully instructed by nursing per-
sonnel to do every effort to a clean
catch urine into asterile container.
All urine specimens brought, exam-
ined at once or placed in refigerator
until processing.

The examination procedure in-
cludes the following steps:

a. A gram stain, using a sterile pas-
teur pipette, taking one drop of well-
mixed, uncentrifuged urine on a
slide, vllowing the drop to dry with-
out spreading, heat fixed and gram
stained, then examined under oil im-
mersion for the pressence or absence
of bacteria, polymorphonuclear Leu-
cocytes and squamous epthelial cell.
This screening test offer a good evi-
dence that the urine was not infected
in the absence of Leucocytes and
bacteria, specimen, that was negative
after careful examination was not
cultured.

b. A definitive culture for urine
specimens positive in the screening
test was done on Blood agar and
Macconkey agar (with crystal violet)
using a sterile loop, incubated at 37C
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overnight, examined on the follow-
ing day for growth, and identifica-
tion procedures were initiated using
well separated similarly appearing
colonies, identification of enterobac-
teriaceae isolates was done following
a special schemes and diagnostic
tables for gram-negative bacteria the
same thing was carried for gram
positive bacteria using a simple key
for ident.ificati011(13), Staphylococcus
saprophyticus was diagnosed depend-
ing on being aerobic cocci, novobio-
cin-resistant, urease-positive, coagu-
lase-nagative.

¢. Susceptibility tests on bacterial
1solates were done by the method of

disc diffusion (K-B method)'® us-
ing a commercially available discs

(oxoid) of Penicillin G10Opg, Er-
thromycin 15Hg, Tetracyclin 30l1Lg
Kanamycin 30 g, Gentamicine
1opg, 251 g
Ampicillin 10pg, Nitrofuration
3001g , Nalidixic acid 30pg, Car-
benicillin 100 g, Tobramycin 10U g,

Cotrimoxazole

Colistin 1001 g and Polymyxin B
100png .

Results

Out of the total 471 patients re-
fered to the central public helth La-
boratory in Hella, 355(75.37%)
showed one or more signs of U.T.I,
while the remander 116(24.6%)
were asymptomatic, table summaris-
es this, and also shows that a signiti-

cant growth(23) was obtained in
326(92.7%) from the symptomatic
group and in 83(71.5%) from the
asymtomatic. Table 2 showes the age
distribution of cases and most cases
were within the rang of 20-29 year
of age. Total incidence of infection
was 388(82.1%) as single and mixed
infection appeared in 21(4.3%) pa-
tientsss, pregnant womens account
63 of the total number of patients in
a ratio of (13.3%), and only
52(10.9%) patients were positive for
a significant growth.

Table 3 showes that out of the
409 isolates, gram negative bacteria
were more frequently encountered
(255 isolates, 54.1%) than gam posi-
tive ones (133 isolates, 28.3%) and
Mixed infection appeared 1in
21(4.4%) of cases, within enterobac-
tria group, E.coli was the most com-
mon and accunts 144(30.5%) fol-
lowed by Proteus sp. 56(11.8%),
Klebsiella acrogenosa 35(7.4%), En-
terobacter sp. 12(2.5%), Pseudomo-
nas aerogenosa 6(1.2%) and Serratia
marcescens 2(0.4%), while Staph.
aurcus account 58(12.4%) of gram
positive bacteria followed by group
B-Streptococcei 25(5.3%) Streptococ-
cus faecalis 22(4.6%), Staph. albus
20(4.2%) and Staph. saprophyticus
8(1.6%). The antimicrobial sensitivi-
ty of the isolates was presented in
table 4, Nalidixic aerogenosa, Colis-
tin was still effectiv against it with a
percentage of (83.3%) followed by
Polymixin-B (66.6%), other isolates
showed a variable degrees of sensi-
tivity to the tested antibiotics as
sshown from the table.
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Discussion

symptomatic infections of the
uninary tract may occur in fem ales
of any age with a variety of symp-
toms. Maskell and polak(lﬁ) in as-
tudy of 389 syptomatic patients
found that 62 percent of them had
negative urine culture and no differ-
ence in the severity or rang of symp-
toms was found between the infected
and the uninfected groups, in our
study(tabl 1) symptomatic patients
give a singnificant growth in a ratio
of 92.7%, However, it is widely rec-
ognized that bacteriuria may also oc-
cur in individuals without any of the
clinical evidences of active infec-
tion(l6),Studies(17’18)of large asymp-
tomatic population indicate that in
femals approximately 1 percent of
girls aged 5 to 10 are bacteriuric and
the rate rises by approximately 1
percent for each decade of life there-
after, in this study Asymptomatic pa-
tients constitued 24.6% with 72.5%
bacteriuric different result were ob-

tained by other workers (19.20) ywho
demonstrated higher percentages
(75.8% and 82.2% respectively)

while others?! have found a lower
percentage(46.1%). Table2 showed
that most cases were within the age
of 20-29 years, patients at this age
are mostly married, and infection of
uninary tract are strongly influenced

by sexual behaviour(zz’w), also a
high rate of infection was noticed in
pergnant women 52 out of 63
(82.5%) this may be a result of
many resones such as pregnancy as-
sociated structural changes in the
urinary tract especially urethral dila-

tation, socioeconomic status, person-
al hygiene and sexual ctivi-

ty1024.25) Taple 3 showed that 409
(86.8%) U.T.I isolates were ob-
tained, Most of them belong to the
family Eentrobactriaceae 255
(54.1%), our findings were consis-
tent with others which indicate that
most urinary tract infection are
caused by gram negative aerobbic
bacteria found in the gut or ureth-

2 . :
ra(26:27). differences of the domi-
nant species among this family as the
main causative agent for U.T.I was

mentioned(zg’zg), within the enteric
pathogens isolated in this study, Ser-
ratia marcescens was isolated from
2(0.4%) patients and this bacterium
was not a common pathogen for
U.T.I although it do somotimes, both
of the patients were subjected to in-
strumentation one of them with ind-
welling urinary catheter and she was
reached the stage of permanent co-
lonization of her urinary tract by
highly resistant strain, but she was
able to co-exist with this without se-
rious inconvenince or damage, earli-

er reports(g) stated the role of uri-
nary catheter in causing urinary
tract infection and the association be-
tween them was estimated in acute
care hospitals to exceed 500,000 per
year in the united states. Gram posi-
tive bacteria affect 133(32.5%) and
this may be higher than previously
believed, reports account its inci-
dence for about 15% of U.T.I in

sexually active woman''112) others

indicated less(g), the recognizing
thing in this group, was the isolation
of Staph. saprophvticus, it was iso-
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lated in a low value(1.6%), although
it 1s recognized to be a common
cause of U.T.I in young women(30)
and being second only to E. coli in
sone population(31). Mixed anfection
appeared in 21(5.1%) patients, re-

ports<28’29) mentioned that this type
of infection was very rarely encoun-
tered but among patients with recur-
rent infection or prognants a higher
incidence was noticed. The remain-
ing 62(13.1%) patients with a nega-
tive culture results in spite of pres-
ence of signs or symptoms of U.T.I
may be due to different reasons such
as of being on anitbitoic, convetional
pathogens in low numbers or infec-
tions by unusual pathogen ( Myco-
bacterium tuberculosis, Ureoplasma
urealyticum, Chlamydia, Mycoplas-

ma and some anaerobes) (21’32’33>.
Table 4 showed that Nalidixic acid
(86.9%) was more effective that oth-
er antibiotics used, However, varia-
tion in coliform strains susceptibility
is great and Laboratory test for anti-
biotic senssitivity are essential, since
multipli drug resistance is com-

mon(y), other w01'kers(34) have
doubtfuls whether such antibiotic
sensitivity test are necessary, since
the causative organisms of U.T.I are
usually sensitive to a wide range of

antimicrobial drugs, other effective
antibiotics were Erythromycin
(78.7), penicillin G(70.95), Cotri-
moxazole (70.5%), but low suscepti-
bility values were obseved for nitro-
furatoin (58%), a higher sensitivity
incidences for these antibiotics were
reported(34’35), this disappointing
findings may be due to the big usage
of these antibiotics (espicially gen-
tamycin) in both general and hospital
practice. Ps. aerogenosa isolates
were susceptible to colistin(83.3%)
and polymixin B(66.6%) as the prin-
ciple antibiotic, earlier reports(36>
stated that in

vitro effect of colistin is not

the sam as in vivo, others®?) repoted
thatpolymixin B was the most active
agent and that the susceptibility of
Ps. aerogenosa has not changed over
20 year, finally, we know that drugs
differ so greatly in toxicity that pos-
sible side effects must be weighed
againstthe severity of the illness. So
reproducible patterns of sensitivity
to many antimicrobial grugs can be
used as a guide to chemotherapy and
the choice of durg. The use of the
predictable antibiogram must be
qualified by possible differences in
the occurrence of resisiant strains in
certain geographical areas and such
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Table 1. Symptoms and significant growth correlation in 471
patients with urinary tract infection.

, No. of Significant
Symptoms patients % growth %

Frequency 39 8.2 36 92.3
Urgency 46 9.7 40 86.9
Tenesmus 39 82 |- 35 | 897 -
Flank pain 50 10.6 47 94
Fever 58 12.3 53 91.3
Hematuria 34 7.2 30 88.2
Pyuria 53 11.2 50 94.3
More than one 36 7.6 35 97.2
Total Symptomatic pt. 355 75.3 326 92.7
ASymptomatic 116 24.6 83 71.5

Table 2. Age, pregnancy, Type of infection distribution of

patients

age Single Mixed Infected

group No. | % |infection| % |infection| % |pregnants| %
No.

1-9 71 15 55 11.6 1 0.2 - -
10-19 68 14.4 57 12.1 2 0.4 1 0.2
20-29 163 34.6 137 29 10 2.1 39 8.2
30-39 90 19.1 71 15 8 1.6 12 2.5

40+ 79 16.7 68 144 - - - -
Total | 471* | 998 | 388 |82.1 21 473 52 10.9

* 63 out of them were pregnants
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Table 3. Pathogens associated with urinary tract infection

Positive No. of

Pathogens ‘olates Total %
E. coli 144 30.57
Proteus sp. 56 1188
Klebsiella aerogenosa 35 7.43
Enterobacter sp. 12 2.54
Pseudomonas aerogenosa 6 1.27
Serratia marcescens 2 0.42
Total Gr-ve 255 54.11
Staph. aureus 58 12.42
Staph. albus 20 4.24
group B-Sterptococci 25 5.30
Strep. faecalis 22 4.67
Staph. saprophyticus 8 1.69
Total G+ve 133 28.32
Mixed infection 21 4.45
Total infections 409 86.83
No growth 62 13.16
All samples 471 99.99

547 -




8¥s

Table 4- antimicrobial susceptibility pattern to different species of U.T.I. 1solated pathogens

Organisms | Eeoli | Proteus | Kiebsiclla| G0 | semaia | SR | SR o SRR eoroce]  faccatts | aerog, | Mo
Antibiotic No.| % [No.| % [No.| % |No.| % |No.| % |No.| % |No.|% | No.| % |[No.|% | No.| % |No.|% | %
Co-trimoxazolef |11 | 77 | 43 |76.7|26 (742{ 9 [ 75| 1 |50 | 40689 13|65 5 | 625| 22| 8 | 15 |68.1| - | - | 705
Ampicillin 97 |67.3] 37 | 66.1] 23 &n\ § 166.6] - | - | 38655 14|70 5 |625| 21|84 15 [68.1] - | -] 615
Nitrofurantoin | 85 | 59 | 33 [58.9]20 |57.1] 7 {583 1 |50 | 36|62 [ 10]50| 4 SO | 1917615 [59 | - | -] 58
Nalidixic acid | 122 | 84.7| 47 [83.9] 29 [82.8] 10{83.3] 2 {100 | - | - | - | - | - - - -] - - - | -] 869
Tetracycline | 77 |53.4| 29 |51.7( 18 |51.4] 6 | 50| - | - [ 38(655 1470 6 | 75 | 21 | 84| 18 [81.8] - | - | 582
Gentamycin 81 |56.2| 31 [553]19 (542 6 | 50| 1 |50 | 43 |74.1| 15|75] 6 75 | 22| 88| 19 [86.3 | 2 |33.3] 63.4
Penicillin G - -] - - - - 26 [44.8| 131651 5 | 625] 23192 20 {909 - | - | 709
Kanamycin 77 153.4] 36 [64.2] 22 [62.8] 6 | 50| 1 |50 | 49 |84.4) 17|85 7 | 875 22| 88| 19 [86.3] 2 |33.3] 67.7
Carbenicillin | 75 | 52 | 32 [64.2] 21 | 60 | 5 [41.6] 1 |S0O | 34|58.6]| 11|55 4 50 | 17168 16 [72.7 3 | S0 56.5
Colistin - - - . - . . - S . -] - - - - - - . 5 1833 83.3
Polymixin B S I I R T I I B R - - - - : S R - | 4 |66.6 66.6
Erythromycin | - - -t -0 -01-1-1-1-1- |4tfr06] 15|75 7 |81.5] 22|88 16 |727| - | - | 787
Torbramycin | 80 |55.5| 30 |53.5[ 19 |542] 6 | 50| 1 |50 | 34(58.6| 13|65 6 | 75 | 20| 80| 17 |77.2| 2 |33.3] 39.3
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information may be obtained from
Local microbiological Laboratories.

Refrences

1- Brown, C.B. 1980. Urinary tract
infection. Medicine 18:808-811.

2- delouvois, J.1980. The diagnosis
of U.T.I. in general practice.
Postgrad. Doct. 1:8-12

3- Ledger, W.J.1997. Infection in
the female. Lea and Febiger,
Philadelphia.

4- Stamey, T.A.1981. Urinary infec-
tions. 2nd., Willitams & Wilkins.
Bbalimore London.

5- Roberts,J.A. 1984 Urinary tract
infection. Am. J Kid. Dis
4:103-108.

6- Isselbacher, K.J.,R.D. Adams,

E.Eraunwald, R. G. Petersfdorf
and J.D.Wilson 1985. Harrison's

principles of internal medicine.
10th ed., Mc¢ Graw Hill. London.

7- Fung, JJ.C., B. Lucia, E. Clark,
M. Berman,j. Goldstein and R.F.
D'amato. 1982, Primary culture

for routine urine processing. J.
clin. Microbiol. 16:632-636.

8- Perheim, L.C.1985. Complicated
urinary tract infection.
Am.J.Med. 79:62-66.

9- Pead, L., J. Grump, R.Maskell.
1977.Staphylococci as urinary
pathogens. J.clin. Path. 30:427-
430.

10- Handsfield,H.H. 1982.S exually
transmitted diseases. Hosp. Pract.
17:99-102.

11- Washington, A.E., G.L. Mandell
and P.J. Wiesner. 1982. Treat-

ment of sexully transmitted dis-
eases. Rev. infect.Dis. 4:727-731.

12- Balows, A.,P. Piot and J. Vande-

pitte. 1987. Sexually transmitted
diseases. WHO document. 1:1-
23. o -

13- Harrigan, W.F., E. Margaret.
1976. Laboratory methodes. aca-
demic press. London.

14- Bauer, A.W., W.MKirby, J.C.
Sherris and M.Turk. 1966.
Antibiotie Suseceptibitity testing
by a standarized single disk
method. Am. j. clin. Path
45:493-496.

15- Maskell, A. Polak. 1973. Uri-
nary tract infection. Brumfitt &
asschher. axford uninversity
press, London.

16- Leibovici, L., G. Alpert, A.
Laor et at. 1989. A clinical mod-
el for diagnosis of urinary tract
infection in young women. Arch.

Intern. med. 149:2048-50.

17- Johnson, j.E.1982. Clinical con-
cept of infectious Diseases. 3ed
ed.  Williams and Willins, Bal-
timore, London.

18- Asscher, Asscher, AW.198]1.
Urinary Tract Infection. J. Roy.
Coll. Phy. 15:232-237.



1944 1L J.L.L.Hf"l r - I'Lt s 3.:.'L Il |‘°__’ Ls ”3', JJLJ d.:-:L;- R.l;-ra

19- Stamm, W.E,K.F.E Wagner, R.
Ansel, Alexander, M. Turch, G.
Counts and K. Holmes. 1980.
Urethal Syndrome in womem. N,
Engl. J. Med. 303:404-453.

20- Stamm, W.E., G.W. Count, K.
R.Running S. Finn, MTruck and
K.K.holmes. 1982. Diagnosis of
coliform infection in acutely dys-
uric women. N. Engl. J. Med.
307:463-467.

21-Birch, D.F., K.F. Fairley R.E.
Pavillard. 1981. Unconventional
bacteria in urinary Tract dis-
ease. Kidney. Int. J. 19:58-61.

22- Wiesner, P.J., and E. E. Thomp-
son. 1980 Gonococcal disease. D.
M. 26:5-9,

23- KASS, E.H., P. Richard. 1984.
current therapy in infection dis-
ease. C.V. Mosby comp. London.

24- Smith, G.W. and W Brunfitt.
1984. Urinary Tract Infection in
pregnancy. Postgrad. Doct. 7:22-
26.

25- McFadyen, 1.R.1980.Bacteriuria
in pregnancy. Glaxo Monograph
HS 2501-JS, P.22-26.

26- Wilson, G.S. and A. Miles.
1984. Topley and Wilson's prin-
ciples of bacteriolgy. 7th ed. Ed-
ward "‘Arnold. London.

27- Jawetz, E., J.L.. Melnick and E.
Adelburg. 1983. Review of Med-
ical Microbiology. Lange Medi-
cal publications. London.

28- Nicholoson, G.D. 1988. Urinary
tract infection. Postgrad. Doct.
1:538-544.

29- Wijesinha, S. 1987.Urinary tract
infection. Postgrad. Doct.
10:670-673.

30- Leighton, P.M. and J.A. Little.
1986. Identification of Coagulase
Negative Staphylococci isolated
from urinary tract infection.

Amer. J.clin; PaTH. 85:92-95.

31- Pead, L., R.Maskell and
J.Morris. 1985, Staphylococcus
saprophyticus as urinary patho-
gen. Br.Med. J. 291:1157-1161.

32-Masftari, A.N., G.R. Kinghorn
and B.I. Durden. 1983.
Anaerobes in Genitourinary in-
fection. Br. J. Vener. Diseases.
59:255-259.

33-Will, A., R. Gvudenz, L. Bur-
gener and B.Schults. 1981. Isola-
tion of chlamydia trachomatis
from women with urethal Syn-
drome. Arch. Gynecol. 230:329-
332.

34- Muytijens, H.L. etat. 1982.
Comparative activities of 14 B-
Lactam antibiotics. Antimicrob.
Agents chemother. 21:925-934.

35- Dineen, P.1988. New alterna-
tives to amionglycosides for
gram negative infections in sur-
gical patients. Infection in sur-
gery, March. 207-217,

550



134y 18 saadls v oaldl 2 Alddl = ol L el o

36- Prabhakar, H. 1980. Aerginosine
typing and antibiotic sensitivity
of Ps. aeruginosa. Ind. J. Med.
Res. 71:39-41.

¢ (5.3%)25 group B-streptococci
(4.6%)22 Strept. fae- L5yl Lugall
(4.2%)20 elandl Logdiall calis
oLlaY | Luw @ilK Ly Staph. albus
I g sanll e (4.4%)21 &l
52 aladl paall ol ¢ sl
O Serratia marcescens 4yl Joye
Sta- Lalall o lasiially (0.4%)2
(1.6)8 (y» phylococcus saprophyticus
ot chal aly o saddl Lie e
Ay ¥l paaad L85l Luuliwall
¢ Lla¥l p g paall (o B c;s.o.uJ.s
Lgaall wlalal) ST ol Selag o Jaat
PRV PRCIgy | PRRUIRERN W | b Lflad
Lol (e La,ail o s oS
Lol LSly ple Gaseal L)
S bl LSy e Gl
Ll

551.

37- Acar, J. 1985. Problems and
changing patterns of resistance
with gram-negative bacteria.
Br.J.Urology. 11:545-551.

Ladtall

g Llas Al 471 Ula oo
AN Ll canly ¢ Bl slad
dline Hlacls 1995 ale S Aall o

g5 shel . lose 5l (ale¥l s
o (86.8%)409 b Lisias Isai 5l ,0Y!
oo W (13.1%)62 58 Laiws w¥lal]
WLl ol §game oK . all
<ilSy (54.11%)255 alye dipwal
Escherichia coli « dusls8ll 455 2|
i (30.7%)144 dawiy 5l SY
Ll (11.8%)56 Proteus sp. gl
Sy o (7.4%)35 Klebsiella sp.
&3l (Enterobacter sp. (2.5%)12
(1.2%)6 Pseudomonas aero- 4 ,laisl
LS s dod 58S Lady genosa
afie ¢ (28.3%)133 alse Lol Lol
Staph. aureus 4uail Los8iall ol ;<L
wbadall b (12.4%)58 g




