
      INTERPRETATIVE SUMMARY  

AND TECHNICAL REPORT  

 9
M I C R O B I O L O G I C A L     R I S K     A S S E S S M E N T     S E R I E S

Risk assessment of 
choleragenic Vibrio cholerae 01
and 0139 in warm-water shrimp
in international trade

ISSN 1726-5274 



ISBN 92 4 156312 5 (WHO)     (NLM classification: QW 141)
ISBN 92 5 105424 X (FAO)
ISSN 1726-5274

WHO Library Cataloguing-in-Publication Data

Risk assessment of choleragenic Vibrio cholerae O1 and O139 in warm water shrimp for 
international trade: interpretative summary and technical report.

Published jointly with the Food and Agriculture Organization of the United Nations (FAO).

(Microbiological risk assessment series No. 9)
1. Vibrio cholerae – growth & development 2. Vibrio cholerae – pathogenicity 3. Penaeidae – 
microbiology 4. Penaeidae – pathogenicity 5. Cholera – transmission 6. Risk assessment 
7. Food contamination I. Food and Agriculture Organization of the United Nations II. World 
Health Organization III. Title IV. Series

The designations employed and the presentation of the material in this publication do not imply 
the expression of any opinion whatsoever on the part of the World Health Organization nor of 
the Food and Agriculture Organization of the United Nations concerning the legal� or 
development�status of any country, territory, city or area or of its authorities, or concerning the 
delimitation of its frontiers or boundaries. 

The views expressed herein are those of the authors and do not necessarily represent those of 
the World Health Organization nor of the Food and Agriculture Organization of the United 
Nations nor of their affiliated organization(s).

The World Health Organization and the Food and Agriculture Organization of the United 
Nations do not warrant that the information contained in this publication is complete and shall 
not be liable for any damage incurred as a result of its use.

All rights reserved. Requests for permission to reproduce or translate the material contained 
in this publication – whether for sale or for non-commercial distribution – should be 
addressed to the Chief, Publishing Management Service, Information Division, Food and 
Agriculture Organization of the United Nations, Viale delle Terme di Caracalla, 00100 Rome, 
Italy (fax: +39 06 57052256; e-mail: copyright@fao.org) or to WHO Press, World Health 
Organization, 20 Avenue Appia, 1211 Geneva 27, Switzerland (fax: +41 22 7914806; e-mail: 
permissions@who.int).

© FAO / WHO 2005



For further information on the joint FAO/WHO 
activities on microbiological risk assessment, please contact:

Food Quality and Standards Service
Food and Nutrition Division
Food and Agriculture Organization of the United Nations
Viale delle Terme di Caracalla
00100 Rome, Italy

Fax: (+39) 06 57054593
E-mail: jemra@fao.org

Web site: http://www.fao.org/es/esn

or 

Department of Food Safety, Zoonoses and Foodborne Disease
World Health Organization
20 Avenue Appia
CH-1211 Geneva 27
Switzerland

Fax: (+41) 22 7914807
E-mail: foodsafety@who.int

Web site: http//www.who.int/foodsafety

Cover design: 
Food and Agriculture Organization of the United Nations 
and the World Health Organization 

Cover picture: 
© Dennis Kunkel Microscopy, Inc.



Publications of the World Health Organization
can be obtained from:

WHO Press
World Health Organization, 20 Avenue Appia

CH-1211 Geneva 27, Switzerland
Tel: (+41) 22 7913264
Fax: (+41) 22 7914857

E-mail: bookorders@who.int
or

on the Internet from http://www.who.int/bookorders

Publications of the Food and Agriculture Organization of the United Nations 
can be ordered from:

Sales and Marketing Group, Information Division
Food and Agriculture Organization of the United Nations 

Viale delle Terme di Caracalla, 00100 Rome, Italy 
Fax: (+39) 06 57053360

E-mail: publications-sales@fao.org 
or 

on the Internet from http://www.fao.org/icatalog/inter-e.htm

Printed in Italy



– iii – 

CONTENTS 
 

Acknowledgments vii 

Risk assessment of Vibrio spp. in seafood drafting group ix 

Reviewers xi 

Foreword xiii 

Background xv 

Abbreviations xvii 

 

INTERPRETATIVE SUMMARY 

Introduction 1 

Scope 1 

Risk assessment 2 

Gaps in the data 5 

Key findings 6 

Conclusions 6 

References 7 

 

TECHNICAL REPORT 

1.  INTRODUCTION 11 

1.1  Management approaches in the export of warm-water shrimp 12 

2.  STATEMENT OF PURPOSE 15 

3.  HAZARD IDENTIFICATION 17 

3.1  Presence of the organism 17 

3.1.1  V. cholerae serovars of concern 17 

3.1.2  Prevalence of V. cholerae O1 and O139 in shrimp and water 18 

3.2  Characteristics of the organism 21 

3.2.1  Growth and survival characteristics 21 

3.2.2  Death or inactivation 22 

4.  EXPOSURE ASSESSMENT 25 



– iv – 

4.1  Introduction 25 

4.2  Overview of the production-to-consumption chain 25 

4.2.1  Occurrence of choleragenic V. cholerae O1 and O139 25 

4.2.2  Harvest, post-harvest handling and transport 26 

4.2.3  Processing and cooking 27 

4.2.4  Distribution and retail 31 

4.2.5  Consumption 33 

4.3  Assumptions regarding exposure assessment 34 

5.  HAZARD CHARACTERIZATION 35 

5.1  Pathogen, host, and food matrix factors 35 

5.1.1  Characteristics of the pathogen 35 

5.1.2  Characteristics of the host 35 

5.1.3  Characteristics of the food matrix 37 

5.2  Public health outcomes 38 

5.2.1  Manifestations of disease 38 

5.2.2  Rationale for the biological end points modelled 38 

5.3  Number of cholera cases reported to WHO by shrimp importing countries 38 

5.4  Dose-response relationship 39 

5.4.1  Summary of available data 39 

5.4.2  Dose-response model 40 

5.4.3  Assumptions regarding the dose-response relationship 43 

5.4.4  Uncertainty and variability in the estimates 44 

5.5  Application of the dose-response model            44 

6.  RISK CHARACTERIZATION 45 

6.1  Qualitative approach to characterizing the risk of contracting  
cholera from imported warm-water shrimp 45 

6.1.1  Likelihood of ingesting an infective dose of choleragenic V. cholerae 46 

6.2  Quantitative approaches to characterizing the risk of contracting 
cholera from imported warm-water shrimp 49 

6.2.1  Application of the spreadsheet-based, food-safety risk-assessment tool to 
characterizing the risk of contracting cholera from imported warm-water shrimp 49 



– v – 

6.2.2  Application of a quantitative model to assess the risk of contracting cholera from 
imported warm-water shrimp 57 

7.  GAPS IN DATA 61 

8.  KEY FINDINGS AND CONCLUSIONS 63 

9.  REFERENCES 67 

 

APPENDIX A – GUIDANCE ON THE USE OF THE SPREAD-SHEET BASED TOOL 79 

APPENDIX B – PARAMETERS AND MODEL FOR THE WINBUGS MONTE CARLO SIMULATION 87 

APPENDIX C – EUROPEAN UNION RAPID ALERT CONCERNING V. CHOLERAE IN SHRIMPS 89 



– vii – 

 

ACKNOWLEDGMENTS 
 
 

The Food and Agriculture Organization of the United Nations and the World Health 
Organization would like to express their appreciation to all those who contributed to the 
preparation of this report. Special appreciation is extended to the risk-assessment drafting group, 
and in particular to the core group on risk assessment of Vibrio cholerae, for the time and effort 
that they freely dedicated to the elaboration of this risk assessment. Many people provided their 
time and expertise by reviewing the report and providing their comments, additional data and 
other relevant information. Both the risk-assessment drafting group and the reviewers are listed 
in the following pages.  

Appreciation is also extended to all those who responded to the calls for data that were 
issued by FAO and WHO, and brought to our attention data not readily available in the 
mainstream literature and official documentation.  

The risk assessment work was coordinated by the Joint FAO/WHO Secretariat on Risk 
Assessment of Microbiological Hazards in Foods. This included Sarah Cahill, Maria 
de Lourdes Costarrica and Jean-Louis Jouve (2001–2004) in FAO, and Peter Karim 
Ben Embarek, Jocelyne Rocourt (2001–2004), Hajime Toyofuku (1999–2004) and Jørgen 
Schlundt in WHO. During the development of the risk assessment, additional support and 
feedback were provided by Lahsen Ababouch, Hector Lupin and Henri Loreal, Fishery 
Industries Division, FAO. Technical editing and publication of the report was coordinated by 
Sarah Cahill. Thorgeir Lawrence was responsible for editing the report for language and 
preparing the text for printing.  

The preparatory work and the publication was supported and funded by the FAO Food 
Quality and Standards Service, the FAO Fishery Industries Division and the WHO Department 
of Food Safety, Zoonoses and Foodborne Diseases.  
 

预览已结束，完整报告链接和二维码如下：
https://www.yunbaogao.cn/report/index/report?reportId=5_29882


