WHO/NHD/99.13
Original: English
Distr: Genera |

Thiamine
deficiency

and i1ts prevention and
control In major emergencies



©World Health Organization, 1999

This document is not aformal publication of the World Health Organization (WHO), and all
rights are reserved by the Organization. The document may, however, be freely reviewed,
abstracted, quoted, reproduced or tranglated, in part or in whole, but not for sale or for use
in conjunction with commercial purposes.



The views expressed in documents by named authors are solely the responsibility of those
authors.



Acknowledgements

The Department of Nutrition for Health and Devel opment of the World Health Organization
(WHO), wishesto thank al those who generoudy gave their time to comment on an earlier
draft version, especially Rita Bhatia, United Nations High Commission for Refugees
(UNHCR), Andy Sed, Centrefor Internationd Child Hedlth, Ingtitute of Child Hedlth (ICH),
London, and Kenneth Bailey from the Department of Nutrition for Health and Development,
WHO, whose suggestions are reflected herein.

Grateful acknowledgement is due to Professor Prakash S. Shetty, Head, Public Health
Nutrition Unit, Department of Epidemiology & Population Health, London School of Hygiene
and Tropica Medicine, for histirdesseffortsto ensurethereview’ scompletenessand technical
accuracy and also to Carol Aldous for preparing the document for publication.

Thisreview was prepared by ZitaWeise Prinzo, Technical Officer, in WHO' s Department of
Nutrition for Health and Devel opment.






Contents

Acknowledgements ... ... .. . e i
List of Tables and Figures . ........ ... . i vi
Thiamine deficiency: Definition . ......... ... ... ... .. . . . . ... IX
INtrodUCtion . .. ... 1
S0P it e e 1
Background . ... 1

Recent outbreaks of thiaminedeficiency ............................ 1
Inthegeneral population ........... ... i, 1
Inrefugeepopulations . .......... .. 2

RISK faCtOrS . ..o 5
Thiamine deficiency .......... ... . . . 6
SIgNSand SYMPLOMS . . . ..ot e 6

Adult thiaminedeficiency .......... ... . . i 6

Infantile thiamine deficiency ... i 9

Pure cardiologic or perniciousform.................... 9

Aphonicform ... ..o 9

Pseudo meningiticform. .......... ... ... ... .. .. ... 9

Wernicke-Korsakov Syndrome . ........... . i 10

Subclinical thiaminedeficiency ............ .. ... ... ... .. ... 11
Biochemical detection of thiaminedeficiency ....................... 12
HiStOry .o e e 15
OULbreaks . .. ..o 15

Past theorieson causesand prevention ........................ 18

Thiamine, thevitamin .. ... ... ... ... . . . 18
DISCOVEY . ottt e e 18
PrOPEItiES . .o e 19
Chemistry . ... 19



Physiology and Metabolic function ........................... 19

Productionand usage . . ...ttt e 20

RDA (Recommended Daily Allowance) for Thiamine .............. 20

Calculating RDA forthiamine . ... 20

RDAforadults ... e 21

RDA for pregnancy and lactation .. ..., 21

RDA forinfants ............o i i 21

RDA for childrenand adolescents . ..................coviint. 22

Factors affecting thiaminerequirements ........................... 22

HypervitaminoSiS/tOXICItY .. ... ..o e 24
Dosage of thiamine supplementation for preventing and treating thiamine dédciency

TreameNt .. .. 24

Prevention . ... e 25

Sources of thiamine ........ ... . . . . 25

Distributioninfoods ............cc i 25

Other sourcesof thiamine ......... ... ... .. . i, 26

Thiamineinbreastmilk ......... ... ... ... .. . i 26

Factors influencing content and utilization of thiamine in foods . . ... 28

Stability infoods . ...... ... . e 28

LSS . .ttt 28

Interaction with other micronutrients . ......................... 29

Recommendationstoreducelosses ............. ..., 30

Anti-thiaminefactors . ....... ... .. 31

Strategies to prevent thiamine deficiency in large populations

affected by emergencies ......... .. ... . . . . 33
Background .. ... .. e 33
Main approaChes ... ..ot 33
Diversificationof diet ............ .. 33
Distribution of parboiled rice or undermilled ricein
placeof polishedrice .......... .. i 34
Addition of thiamine-rich commodity to thefood basket .......... 34
Supplementation with thiamine/vitamintablets . ................. 35
Additional approaches . ... 35
Reduction of losses of thiamine during preparation and
cookingof meal . ...... ... .. i 35
Reduction of the intake of anti-thiaminefactors ................. 35
Fortification of appropriate food item with thiamine .............. 36
Conclusions and recommendations ................. .. ... ...... 36
Primary stralegies . . .. .o e 37



SUPPOIING SLralEgIES . .ot ittt et e 39

References

................................................ 41
Annex 1: Summary of major symptoms of thiamine deficiency
in adults, adolescents and older children .................. 45
Annex 2: Summary of major symptoms of thiamine deficiency in
INfANTS ... a7
Annex 3: Tables . ... ... e 49
Table A: Average thiamine content of somefoods ................... 50
Table B: Thiaminelossesinfood processing ..............c.oovuun.. 51
Table C: Studies on experimental thiamine deficiency in humans
showing intakes of thiamine with the corresponding
urinary excretionrateand clinicalsigns .. .................. 52

TR EER, Fe RS HHEAN 4RI T :

https://www.yunbaogao.cn/report/index/report?reportld=5 30548




