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ABSTRACT

Extended spectrum B-lactamase (ESBLs) producing bacteria are of great public
health concern. It is also recognized that detection of ESBLs constitutes a problem
for microbiological laboratories since detecting methods used in this context are
not sensitive enough to deal with all clinical isolates. The aim of this study was to
compare two methods used for detection of ESBLS, the double disc synergy test

(DDST) and phenotypic confirmatory test (PCT) on the recovered isolates.

Clinical specimens, including; urine, sputum, blood, wound swab, ear swab, high
vaginal swab, and knee aspirate were collected from hospitalized patients in
Khartoum State. The causative agents were characterized by phenotypic
procedures and molecular typing. ESBLs were detected by DDST and PCT
methods.

Out of 120 collected specimens, 54 bacterial species were recovered. These are E.
coli (46.3 %), K. pneumoniae (24.1%), K. oxytoca (3.7%), P. mirabilis (16.7%), P.
vulgaris (7.4%) and E. cloacae (1.9%). Of these 16 and 17 isolates were found to
be ESBLs- producers when tested by DDST and PCT respectively. On the other

hand, 18 out of 54 isolates were ESBLs-producers when examined by PCR.

The study concluded that there is no significant difference between DDST and
PCT. Moreover, the two tests were rapid, easy to perform and cost-effective in

screening ESBLSs.



Laliiaall
Sl 4l 55 3l JSLER (g iSOV Y all 8 Caalall 3iaal) ASYUL cilay 35 1 e il
Clay 5Y1 038 e i€l 5 Ly dals e CadSH 8 daaiiinad) G5l oY 3381 LaY)

Linll ey 351 e S 3k (e (i e G Al s Al Hall 0 38 (e (a2
Laa 2 yall o 38 (A (pieadiiall (g Hlall KuIKY) Y all A Canal) aiadl) QLSY

uSUll 5 sehaall Ll 5 G il Ul Cara LAl

sl Aana s il aall g Jsall ek RIS Aie VYo Al 538 L Creaiial
(e 20 (B (e sie (o e (e Lgmen &5 A0S N (e Al g Jagall a5 (5 3V dnisa
o0 il il o 38 A G AN 08 Je My agh Al 4V 5 4 Gladiil)
1S sigusS 5 ShpeslSl 5 %Y £ 23580 Sl 5 % €1 i ol Lok i Ly 50 YL
WSS iSLs sl 5 %V, 8 ool Gaiodls %V T,V GeBle patis ol 5 %Y

%) ,4

YLl 5 58 e saslill 5 jedadl Hidl g e dll 3Ll Cara Jlidl o jal dic
ol Capni (528U (g pedaall HLERN 5 AN T iyl il ) o AT ol 2a
A YA o Y o 3 e Luliall 8 yelil) Jeldd jliad) o) ja) aie gD VY

aplal) 3aiaall AUSYUL il Y Aatia

%) L;;;SLJ\ ngg_k.d\ JL\.\;\J ua)sj\ JJL\J\ axa JL\:\;\ u\ ‘;\ :\...u\JJJ\ a_}ch Cuald
Gilay 3 e CadSl 8 Lealadin) (S ua A8l jie 5 Al g dmy ) Gl liaY)
AKIY) Y jall 8 capall satadl) LSV



TABLE OF CONTENTS

oy

Dedication
Acknowledgement
Abstract

aldiigl)

Table of Contents
List of Table

List of Figures

CHAPTER ONE:

1.1. Introduction

1.2. Rationale

1.3. Research questions
1.4. Objectives

1.4.1. General objective

1.4.2. Specific objectives

VI

X1

X11

INTRODUCTION AND OBJECTIVES

\

1

2



CHAPTER TWO: LITERATURE REVIEW
2.1. Extended —spectrum Beta lactamases (ESBLS)
2.2. ESBL- producing organisms
2.3. Beta —lactamases
2.4. classification of Beta —lactamases
2.4.1.functional classification
2.4.1.1. Group 1:Cephalosporinase AmpC type Beta-lactamases
2.4.1.2. Group 2: Penicillinases, Cephalosporinase
2.4.1.3. Group 2be : Extended spectrum Beta-lactamase
2.4.1.4. Group 2br : Inhibitor resistant
2.4.1.5. Group 2c : Carbenicillinase,
2.4.1.6. Group 2d :Cloxacilanase
2.4.1.7. Group 2e : Cephalosporinase
2.4.1.8. Group 2f : Carbapenemase
2.4.1.9. Group 3: Metallo-enzyme
2.4.1.10. Group 4 : Penicillinases
2.4.2. Molecular Classification
2.5. Types of extended- spectrum Beta-lactamase
2.5.1. TEM — beta — lactamases (class A)

2.5.2. SHV — Beta — lactamases ( class A)

Vi



2.5.3. CTX — M Beta-lactamases ( class A)

2.5.4. OXA — lactamases ( class D)

2.6. Detection of Extended-spectrum Beta-lactamase
2.6.1. Diagnostic Problems

2.6.2. Detection Methods

2.6.2.1. Phenotypic Methods

2.6.2.1.1.Double-disk synergy test DDST

2.6.2.1.2. ESBL E test

2.6.2.1.3. Phenotypic Confirmatory Test (PCT)
2.6.2.1.4. Automated method

2.6.2.2. Molecular Methods

CHAPTER THREE: MATERIALS AND METHODS

3.1. Study design
3.1.1. Type of Study
3.2. Study population
3.2.1. Inclusion criteria
3.2.2. Exclusion criteria
3.3. Study Area

3.4. Study Period

Vil

10

10

10

11

11

12

13

15

15

15

15

15

15

15



3.5. Samples and Sampling technique

3.6. Ethical consideration

3.7. Cultivation of specimens

3.8. Colonial Morphology

3.9. Microscopical Examination

3.10. Biochemical Identification

3.11. Sensitivity Tests

3.12. Detection of ESBLS

3.12.1.. NCCLS screening test

3.12.2. Double Disc Synergy Test (DDST)
3.12.3. NCCLS Phenotypic Confirmatory Test ( PCT)
3.13. Preservation of culture organism
3.14. DNA extraction by phenol / chloroform
3.15. DNA concentration measurement
3.16. Polymerase chain reaction ( PCR)

3.16.1 Sequences of the primers used in the PCR

3.16.2. Performance of Polymerase chain reaction ( PCR)

3.17. Data analysis

16

16

16

17

17

17

17

18

18

19

19

20

21

22

22

22

23



CHAPTER FOUR: RESULTS

Results

CHAPTER FIVE: DISCUSSION

5.1. Discussion

5.2. conclusion

5.3. Recommendations
References

Appendices

24

35

37

37

39

52



LIST OF TABLES

Table 1. Distribution of specimens according to site of collection

Table 2. Frequency and percentage of isolates

Table 3. Frequency of genes in different isolates detected by PCR

Table 4. Detecting for ESBL-producing isolates by comparison of DDST and
PCT

Table 5. The rates of distribution of ESBL — producers among different

isolates

Xl

26

27

28

29

30



LIST OF FIGURES

Figure 1. Distribution of specimens according to gender

Figure 2. frequency of specimens according to age group

Figure 3. PCR products TEM gene resolved onto 1.5% agarose gel
electrophoresis

Figure 4. PCR products CTX-M gene resolved onto 1.5% agarose
gel electrophoresis

Figure 5. PCR products SHV gene resolved onto 1.5% agarose gel

electrophoresis

X1

31

32

33

34

35



