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ABSTRACT

The present work 1s a cross sectional study, which was conducted at Khan Younis Hospital
Laboratory-Gaza Strip-Palestine, in the year 2000. The aim of this study was to identify the
bacteria that causes community-acquired ﬂrinary Tract Infections (UTIs) among adults and
to investigate their resistance-profiles to the fourteen selected antimicrobial agents which
are in common use for treatment of UTL. A questionnaire was used to collect data from 270 7
outpatients and inpatients with community-acquired UTL The collected data were discussed
in terms of their effects on the outcomes of the study. The uropathogens identified in this
study were [scherichia coli (57.9%), Proteus species (9.9%), Enterobacter species (7.4%),
Klebsiella species (6.6%), Pseudomonas species (5.8%), Staphylococcus saprophyticus
(5.0%), Enterococcus species (3.3%), Acinetobacter species (2.5%), Citrobacter species
(0.8%) and Staphylococeus aureus (0.8%). All the isolates were subjected to antimicrobial
susceptib'ility By the modified Kirby-Bauer disc diffusion technique on Mueller Hinton agar
*plates. Our results indicated that, a high proportion of the isolates was resistant to
amoxycillin (73.6%), doxycycline (68.6%) and trimethoprim-sulfamethoxazole (66.1%).
On the other hand, the most effective antimicrobial agents against all isolated uropathogens
were ciprofloxacin (95.9%) followed by amikacin (95.0%) and ceftazidime (94.2%). In the
present study, a high percentage of multiple-drug resistance was observed for the majority of
the isolated bacteria. The sensitivity of £. coli, for instance, to all the tested drugs was only
2.9%, while the resistance was 47.1% to at least four of them. We emphasize the
importance of periodic monitoring of the frequency and antimicrobial susceptibility of
uropathogens in order to document such changes, the collected data would then serve as a
basis for empirical therapy to UTL Also, 'there is little justification for treating UTI routinely
with newer, more expensive and broad-spectrum agents such as fluoroquinolones.

KEY WORDS: Gaza Strip, Antibiotic, Reéistance, Urinary Tract Infection.




Rl

SRS N PRI PEC VP b W (PR (DO WPV SPCSTIN WA (F PRRT
35 g b Wy & oL s pasd) o

000 ple IO lals = 558 plaky g Ob ddaes p2 (3 Lulll ods ol x| ¢
e o S B ) Ol Al LS g 1T sl e Gud 01
Al Sole gy Al (3 Bl O l’.;,; e i)Y Lgze glin (S y U
21 Ll L 270 o UL ek DLzl plotsi ¢ By .ol ol 2o
b UL Gl izl o reanid) sLBYI 5 e ol 421 aoitt e nSU )
G a5l O LY Al ST Ll e OF sy W8y L3, ) il S U
robacter species 3 (%9.9) Proteus species s (%57.9) Escherichia coli Ul
whylococcus 3 (%5.8) Pseudomonas species 8§ (%6.6) Klebsiella species 3 (%7.4)
%2.5) Acinetobacter species 3 (%3.3) Enterococcus species 3 (%5.0) saprophyticus

-(%0.8) Staphylococcus aureus 3 (%0.8) Citrobacter species

b LY ke Ao el 3l pell Lzl (se amed) 3y 5all S0 o el as

.(Mueller Hinton) 1T 3LbI alaszuy 51 1) &l S st o

-l JU_&U -’u_,u.n ;L}JJxl'a 't.gﬁ:g'l E_"J‘Tu’ Ej_\_..fl....u 3 4or 9 L.J'IJ-.U'I oda C.ﬂ:.: C.Jj.g.]oi

J3oleS gralil—e sl A1 5 (%68.6) dSilusnS sl 5 (%73.6) CnbovennS 5a81 22Ul

Vi




Eom Sy Sl gt ol Bell B al) LS Y ST sl gl g e O™ Lty (%66.1)
Y%94.2 Ly @3lidl ¢ %95.0 Aty (nnlSaY) ady %95.9 & ik s o g
Ehgl e v oSl o peld auaclt daylall a_JL; A D gy Al il 0 (3 o> ) LS
o o daih %29 O us Baaadl aeylill e JuaS” E. coli Aol taa g3l e ST
in,Y i glis Lgie % 47.1 @bl Lasciaasizdl ;a:;.-;un NIAUN U W e CITH R TPT. |

JBSH s dlsa

\
Sy Sl Jas 3 ezl 55,0 e ST a b D6 5,550l el e el

Lzl Sy 30501 (6181 OLIY Ll S0 lel 3, Wy o oy Laidan 3
&) Al OO sy bl S s ook Jorl o 3y aa Sl el
3 Ol ob au gkl i 335 o Jliddy el dns | peb o () Lgaisnad S

Apae 5 SV 5 Ol b w15 o G315 2by Alps Olubw moy ao ol S

ol 67y, il e 2SS Y1y Badd ol Dl plasial e

VII




TABLE OF CONTENTS

DEDICATION
ACKNOWLEDGEMENT
ENGLISH ABSTRACT
ARABIC ABSTRACT
TABLE OF CONTENTS
LIST OF ABBREVIATIONS
‘LIST OF TABLES

LIST OF FIGURES

LIST OF ANNEXES

.CHAPTER 1 iNTRODUCTION
1¥ OVERVIEW

1.2 SCOPE

1.3 OBJECTIVES

1.4 IMPORTANCE OF THE STUDY
CHAPTER 2 DEMOGRAPHIC OVERVIEW

2.1 ENVIRONMENTAL SITUATION

2.2 THE HEALTH SYSTEM

CHAPTER 3 LITERATURE REVIEW

3.1 HISTORY OF ANTIBIOTIC RESISTANCE

VIII

Page
1

v

\4!
VI
X1V
XVI

Xvil

Xvil




\

3.2 URINARY TRACT INFECTIONS

3.2.1 General considerations and normal flora
3.2.2 Symptoms of urinary tract infections
3.2.3 Risk factors
3.2.3.1 Age and sex
3.2.3.2 Diabetes mellitus
3.2.4 Predisposing factors for urinary tract infection among females
3.2.4.1 Sexual intercourse
3.2.4.2 Epithelial cells and hormonal factors
3.2.4.3 Pregnant women
3.2.4.4 Intra-uterine device
3.2.5 Microorganisms causing urinary tract infections
3.2.6 Recurrent infection
3.2.7 Complications of urinary tract infection

3.3 TREATMENT OF URINARY TRACT INFECTIONS

v 3.3.1 Overview of the drugs used to treat UTIs
3.3.1.1 Beta-lactam antibiotics -
3.3.1.2 Amoxycillin-clavulanate
3.3.1.3 Fluoroquinolones
3.3.1.4 Nalidixic acid
3.3.1.5 Nitrofurantoin
3.3.1.6 Aminoglycosides
3.3.1.7 Tetracyclines
3.3.1.8 Trimethoprim
3.3.2 The choice of antimicrobial agents for UTI treatment
3.3.3 Prophylaxis with antimicrobial agents

3.4 ANTIBIOTIC RESISTANCE IN UROPATHOGENS
3.4.1 Origin of drug resistance
3.4.1.1 Non-genetic origin
3.4.1.2 Genetic origin
3.4.1.2.1 Chromosomal resistance
3.4.1.2.2 Extra-chromosomal resistance

3.4.2 Resistance patterns |
3.4.3 Multiple-drug resistance with multiple causes

CHAPTER 4 MATERIALS AND METHODS
4.1 STUDY DESIGN
4.2 WORKING PLAN

4.3 STUDY POPULATION

N

12
12
13
14
14
14
15
15
16
16
20
20

21

21
21
22
23
24
24
25
26
26
27
32

33
33
33
33
34
34

35
36

42

42

42

42




4.4 SETTING 44

4.5 ETHICAL CONSIDERATIONS 44

4.6 MATERIALS 44

4.6.1 Questionnaire 44

4.6.2 Urine investigation form 45

4.6.3 Laboratory records ‘ 45

4.6.4 Equipment ‘ 45

4.6.5 Media and reagents 46

4.7 PILOT STUDY 46

4.8 DATA COLLECTION 46

4.8.1 Collection of samples : 46

4.8.2 Processing of samples 47

4.8.2.1 Examination of urine sediment 47

4.8.2.2 Gram-stained smear 48

4.8.2.3 Microbiological studies 48

4.8.2.3.1 Identification of Gram-negative rods 48

4.8.2.3.2 Identification of Gram-positive cocci 49

4.8.2.4 Antibiogram for uropathogenic bacteria 51

4.9 DATA ANALYSIS 52

3.10 CITATION AND REFERENCING METHOD 53

4.11 LIMITATION OF THE STUDY 53

CHAPTER § RESULTS 54

5.1 STUDY POPULATION 7 54

5.2 DATA DESCRIPTION 54

5.2.1 Characteristics of the subjects 54

5.3 CULTURE RESULTS DESCRIPTION 57

5.3.1 Distribution of all culture results by sex and age group 87

5.3.2 Distribution of the positive cultures by age group, sex and Gram-stain 57
5.3.3 Distribution of the positive cultures by marital status and sex of the

subjects 60

5.3.4 The relation between pus-cell count and culture results 61

5.3.5 Previous use of antimicrobial agents and culture results 62

XII



5.3.6 Previous hospital admission and age group distribution among the 64
positive cultures

5.4 DESCRIPTION OF THE ISOLATES 65
5.4.1 Distribution of each type of isolate by age groups 65
5.4.2 Distribution of the isolates according to the sex of the patients 68
5.4.3 Distribution of the isolates according to previous hospital admission 69

5.4.4 Distribution of the isolates according to the cause of hospital admission 70

5.5 ANTIMICROBIAL RESISTANCE PATTERNS 12
5.5.1 General results of antimicrobial susceptibility 77
5.5.2 The resistance of antimicrobial agents by Gram-stain 78
5.5.3 The resistance of antimicrobial agents by age group 79
5.5.4 The resistance patterns by previous use of antimicrobial agents and

hospital admission 79
5.5.5 Multiple-drug resistance 82

CHAPTER 6 DISCUSSION 83

CHAPTER 7 CONCLUSIONS AND RECOMMENDATIONS 95

7.1 CONCLUDING REMARKS | 95

7.2 RECOMMENDATIONS 96

7.3 SUGGESTIONS FOR FURTHER WORK o8

GLOSSARY 99

REFERENCES 104

ANNEXES 116

XIII



LIST OF ABBREVIATIONS

API Analytical Profile Index
CFU Colony-Forming Unit
cm Centimeter
DNA Deoxyribonucleic Acid
DNase Deoxynibonuclease
HPF High Power Field
\I Intermediate
1UD Intra-Uterine Device
KYIL Khan Younis Hospital Laboratory
MDR Multiple-Drug Resistant
MIC 7 ' Minimum Inhibitory Concentration
mi Milliliter
MOH Ministry of Health
Na Cl Sodium Chloride
NCCLS National Committee for Clinical Laboratory Standards
NGOs ' Non-Governmental Organizations
No. Number
PCBS Palestinian Central Bureau of Statistics
PHC Primhry Health Care
R Resistant
RCF Relative Centrifugal Force
RNA Ribonucleic Acid

S Sensitive

IV



SPSS

TMP-SMZ

U

UK

UNRWA

Us

UTI

WHO

Statistical Package for the Social Sciences
Trimethoprim-Sulfamethoxazole

Unit

United Kingdom

United Nations for Relief and Working Agency
United States

Urinary Tract Infection

World Health Organization




LIST OF TABLES

Table-1: Distribution of education level, occupation and sex among the

study population
Table-2: The relation between age group, sex and all culture results
Table-3: Distribution of the positive cultures by age group, sex and Gram-stain
Table-4: Distribution of the positive cultures by marital status and sex of the patients
'{‘ablc-S: The relation between pus-cell count and culture results
Table-6: Previous use of antimicrobialragents and culture results

Table-7: Distribution of positive cultures according to previous hospital
admission and age group

Table-8: Distribution of each type of isolate by age groups
Table-9: Distribution of the isolates according to the sex of the patients

v
Tat;le-ll]: Distribution of the 121 isolates with respect to previous hospital admission
Table-11: Distribution of the isolates according to the cause of hospital admission
Table-12: Resistance patterns of the isolates to the selected antimicrobial agents
Table-13: The general antimicrobial susceptibility patterns
Table-14; The resistance of antimicrobial agents by Gram-stain
Table-15: The resistance for each antimicrobial agent by age groups
Table-16: The resistance for each antimicrobial agents by previous use of

antibiotics and hospital admission

Table-17: Multiple-drug resistance patterns for each of the isolates

XVI

Page

56
58
59
60
61

63

64
67
68
69
71
73
77
78

80

81

83




e

Figure-1:

Figure-2:

Figure-3:

Figure-4:

LIST OF FIGURES

Page
Frequency of uropathogens among the 121 community-acquired
UTI patients 66
Antimicrobial resistance patterns among the 70 isolates of £, coli 74
Antimicrobial resistance patterns among the 7 isolates of
Pseudomonas species 75
Antimicrobial resistance patterns among the 6 isolates of
Staphylococcus saprophyticus 76

XVl




