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Introduction

Cholera and dysentery have afflicted humankind for centuries. The
epidemics they cause have affected the outcome of wars and the fates of
countries. In much of the world, epidemic cholera and dysentery are uncom-
mon, but during the past decade these two diseases have re-emerged as causes
of significant morbidity and mortality in many developing countries.

Only a few pathogens cause epidemic diarrhea, although there are many that
cause sporadic diarrhea. In developing countries, two etiologic agents are
responsible for most epidemic diarrhea: toxigaflzio choleraeserogroup O1,
which causes watery diarrhea, @tiigella dysenteriaserotype 1, which
causes bloody diarrhea. Recently, two additional organisms have emerged to
cause epidemic diarrhedprio choleraeserogroup 0139, which causes watery
diarrhea, andscherichia colserotype O157:H7, which causes bloody diarrhea.
The latter is a common agent of diarrhea only in developed countries.

This manual focuses on the epidemiology of these four organisms and the
laboratory methods used to identify them and to test their susceptibility to
antimicrobial agents in the epidemic setting. The laboratory techniques and
study methodology described provide accurate and useful information for the
control of epidemics using a minimum of resources. The manual emphasizes
coordination of the activities of the microbiologist and the epidemiologist in
order to obtain information that can be generalized to develop effective
treatment policies for these epidemic diarrheal diseases. It encourages focused
studies to determine the organisms causing epidemics and their antimicrobial
susceptibility patterns rather than relying on random information that may not
accurately represent a situation.

Often the countries that face the challenge of responding to an epidemic are
those with the least resources. Therefore, the microbiology laboratory must
use its resources wisely in order to have the greatest impact on reducing
morbidity and mortality during an epidemic. There may be several ways to
reach the end result of identifying the organism causing the outbreak or the
epidemic. Often, however, a small added benefit requires a much larger
expenditure of materials and time. In this manual this problem is addressed
specifically. The procedures described are not new; most have been used for a
number of years. However, these procedures were specifically selected for
testing specimens from outbreaks rather than for general use in a clinical
microbiology laboratory. The selected procedures minimize the materials
needed by the laboratory while deriving the most useful information.



Table of Contents

Acknowledgments

Introduction

Chapter 1. The Public Health Role of Clinical Laboratories . .. ....... 1
A. Epidemic Diarrhea . .......... ... .. .. .. 1
B. Public Health Role of the Laboratory .................. 2

Chapter 2. Collection and Transport of Fecal Specimens ........... 7
A. Collectionof Stool . ........ ... ... . . . 7
B. Preparing Specimens for Shipment .................. 10

Chapter 3. Epidemiology of Dysentery Caused by  Shigella......... 13
A. Epidemiology of Shigella . ......................... 13
B. Clinical Manifestations ............. .. ... .. ........ 14
C. Treatment . . ... 14

Chapter 4. Isolation and Identification of  Shigella ................ 17
A. Isolation Methods .. .......... ... ... . . . .. 17
B. Biochemical Screening Tests . ...................... 20
C. Serologic Identification of Shigella . . ................. 26
D. Media for Isolation and Identification of Shigella ... ... .. 28

Chapter 5. Etiology and Epidemiology of Cholera . ............... 37
A. Historical Background . . . ........... ... ... ... ..... 37
B. Clinical Manifestations ............. .. ... ......... 38
C. Treatment . ... ... 39
D. Epidemiology . .......... .. 39
E. CholeraVaccine ........ ... .. ... . . .. ... 40

Chapter 6. Isolation and Identification of  Vibrio cholerae

Chapter 7.
Chapter 8.

Chapter 9.

Serogroups O1and O139............ ..., 41
A. Isolation Methods .. .......... ... ... . . . .. 41
B. Serologic Identification of V. cholerae O1 and 0139 . .... 49
C. Media and Reagents for V. cholerae ................. 51
Epidemiology of Escherichia coli Serotype O157:H7 .. ... 55
Isolation and Identification of  Escherichia coli

Serotype O157:H7 . . ... e 57
A. lsolation and Identification Methods . ................. 57

B. Preparation and Quality Control of Sorbitol-MacConkey Agar 60
Antimicrobial Susceptibility Testing

(Agar Disk Diffusion Method). . ..................... 61
A. Considerations for Antimicrobial Susceptibility Testing. . . . . 61
B. Procedure for Agar Disk Diffusion. ................... 61
C. Special Considerations for Susceptibility Testing of

Vibriocholerae . .. .......... .. ... . ... ... .. ... .. 71

D. Preparation and Quality Control of Media and Reagents .. 71



Chapter 10.

Chapter 11.

Chapter 12.

Chapter 13.

Annex A:

Annex B.

Annex C.

Annex D.

Annex E

Annex F.

Annex G

Annex H.

Storage of Isolates . .. ......... .. . 75
A. Short-Term Storage ............ouiiiiinninnannn 75
B. Long-Term Storage . . ... 75
Quality Control of Mediaand Reagents . . .. ............ 77
A. Quality Controlof Media . . ......................... 77
B. Quality Controlof Reagents ........................ 78
C. Advantages of Centralized Acquisition of Media and
Reagents . .......... . 79
Standard Safety Practices in the Microbiology
Laboratory . ... 81
A. Standard Microbiological Safety Practices . ............ 81
B. Special Practices . ........ ... ... ... . . .. i 83
C. Protective Clothing and Equipment .................. 84
Packing and Shipping of Clinical Specimens and
Etiologic Agents ... ... ... 87
A. Preparation for Transport of Infectious Specimens
and Cultures . . ... .o 87
B. Transport and Shipment of Cultures and Specimens . . . .. 87

Diagnostic Supplies Needed for 1 Year for Laboratory
Confirmation of Outbreaks and for Laboratory-Based
Surveillance for Vibrio cholerae  ©1/0139 Antimicrobial

Susceptibility . ... . . 93
Supplies Needed for Laboratory Identification of Shigella

dysenteriae 1 During an Outbreak ................... 95
Guidelines for Establishing a Public Health Laboratory

Network for CholeraControl . ....................... 97
International Reference Laboratories ................. 101

Designing a Survey to Examine Antimicrobial Susceptibility
of Organisms Causing Epidemic Diarrhea............ 103

Stool Specimen Data Sheet for Epidemic Diarrhea ... ... 105

Most Frequently Encountered Reactions in Screening
Biochemicals ......... ... .. . . . 106

Diagnostic Laboratory Supplies for Isolation and
Presumptive Identification of  Escherichia coli O157:H7
During an Outbreak (Sufficient for 100 Specimens) .... 107



