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1. INTROWCTION 

The First Regional Seminar on Cholera Control 'TaS held f'rom 
29 August to 9 September 1956 in the vlHO Regional Of'fice for the Hestern 
Pacific. There vere tventy-six participants and three ocservers f'rom 
nine countries and territories. The list of participants, observers, 
temporary advisors, lecturers and Secretariat is given in Annex 1. 

The objectives of the Seminar vere: 

(a) to offer refresher training in the control of 
cholera 'lith emphasis on epidemioJ.o~', the • 
clinical and laboratory aspects, practical methods 
to improve sanitation and the promotion of' health 
education; and 

(b) to promote international collaboration and 
co-operation in cholera control. 

The Seminar 'Was formally opened by Dr. F:L'ancisco J. Dy, Regional 
Director. In 'Welcoming the participants and ocservers, Dr. Dy stated that 
Asiatic ch::>lera had been a maj::>r scourge of mankind for centuries. Although 
epidemics had been successfully controlled in most of the countries 
afflicted, the disease had remained endemic in some and there 'Was a constant 
threat that it might spread again from these endemic areas. The measures 
applicable for its control vere multiple and if cholera 'Was to be success
fully c::mtrolled, tealll'Work cy many specialists from the relevant fields of 
public health and medicine vas desirable. 

The closing cerem::my vas held on 9 September. Dr. M.L. Gupta, 
on behalf of the participants, expressed their appreciation to WHO for 
having organized the seminar and said the experience they had gained 
'Would help them greatly to control,if'not to eradicate cholera, in their 
own countries upon their return. 

2. SEMINAR PROGRAMME 

The seminar was divided into lectures and practical "Work. The 
lecture sessions 'Were held mainly in the afternoons and the practical 
work in the mornings. There were two days of field visits to urban and 
rural cholera control areas. 

On the afternoon of the first day, the participants gave a 
general description of the present cholera situation and control activities 
in their own countries and territories. Methods used in the detection and 
management of clinical cases, suspected cases and carriers, and the pre
ventive mcftsures and slurveillance activities taken by each country were 
described. Participants from a few countries also gave a detailed account 
of the epidemiolOgical investigations carried out during outbreaks. 
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During the lecture sessions, the topics were introduced by a main 
speake:~, commented on by a moderator, and followed t:y discussions. 

For practical 'Work, the participants were divided into three 
grour,s: A - Bacteriology Group; B _ Clinical Group; and C - Epidemiology 
Groll:?_ 

Group A concerned itself with the various techniques and methods 
in the laboratory diagn:>sis of cholera. Special emphasis vas given to . 
tJ.e use of phage:"typing in differentiating El Tor and classical cholera. 
'The members of' (d-:>up B were assigned to the San lazaro Hospital where clinical 
~onf'erences and case demonstrations were held. The participants were also 
given experience on the use of lactated Ringer solution. Group C visited 
health services at national, regional and local levels where d1f'f'erent 
measures on the control of cholera were oeserved. These included the early 
detection of cases and carriers, disinfection, improvement of environmental 
health, promotion of personal hygiene, food control, vaccination and sur
veillance. The schedule of lectures and practical work is given in Annex 3. 

3. &1MMARY OF IECl'URES AND DISCUSSIONS 

3.1 Extent of the problem 

The problem of cholera is mainly a socio-economic one and is 
limited to the developing countries where ba&ic requirements of sanitation 
are inadequate. The fast travel of modern age has reduced time and space 
to a1lllost nothing so that the menace has no longer any frontiers. Although 
the cradle of cholera is in ASia, there is no guarantee that it will not 
spread to other areas with poor environmental c:>nditions. Outbreaks in 
different countries, for example, Egypt (1947), Thailand (1958), the 
Philippines (1961), after an absence of many years, and more recently 
near the European border, indicate a global prot:lem of great magnitude. 

3.2 ReCOgnition of cholera - the carrier state growing in importance 

Apart from the convalescent or short-term carriers, the existence 
of long-term or chronic carriers appears to be sign1f'icant and may be 
responsible for the perpetuation of the infection during the inter-epidemic 
periods. The importance of carrier studies - epidemicl.ogical, bacteriolo
gical and clinical - is emphasized in the hope that they may throw light 
on some of. the problems yet unsolved. 

3.3 Bacteriol.ogy 

. The need of differentiation of v1brios from the allied species 
was felt. The procedures for such differentiation and also for the dif
ferentiation of the non-agglutinable from the agglutinable vibrios were 
presented. The agglutinable vibrios should be subjected to a battery of' 
tests to differentiate the prevailing causative organisl!lS from the 

•• 
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classical ones. It was pOinted out that -the haemol;ytic property of the 
El Tor strains, which have now been isolated, is of rather an unstable 
character and has no taxonomic importance. 

The recently developed methods for rapid and presumptive diagnostic 
of cholera wer~ discussed along with the conventional cultural methods. 
The need of Simple and inexpensive but accurate methods in the under
developed countries is obvious. Both direct streaking and enrichment, 
followed by streakingi should be done and multiple colonies should be 
tested when necessary. Serological examination of the cured cases is 
considered to be a better method far screening and for the detection of 
long-term carriers. 

The genetic variations in the vibrio species were described, 
indicating many unknown problems with special reference to culture 
changes, agglutinability of vibrios, haemolytic changes, drug resistance, 
etc. Recent trends in the field of 1mm.unity in cholera.. based on the latest 
immunolOgical studies, were discussed. Reference was made to the relative 
advantages and drawbacks of the experimental models. 

The usefulness of cholera groqp VI phage-typing far the differentia
tion of El Tor from the classical vibrios and as a tool for epidemiological 
investigation were noted. In the treatment and prevention of cholera.. the 
use of bacterio-phage has yet no place. 

The precise diagnosis of cholera depends upon bacteriological 
examination and this implies the need of modern laboratory facilities 
which playa pivotal role. It would be profitable to ascertain the 
aetiology of all types of acute diarrhoea rather than cholera only. 
"Gastro-enteritis" cases often precede an outbreak' of cholera EIld cholera 
is not infrequently labelled as "gastro-enteritis". Failure to detect 
cholera cases early and to intervene immediately once the'diagnosis is 
established may lead to disaster for the entire community. Bacteriological 
dj.agnosis is not on~r necessary and essential for treatment, but it is 
alSo useful for the administrators, epj.demiol.og;i.sts and immunologists. It 
must be remembered that the isolation of organisms may be an easy matter 
during an epidemic but not so in sporadic cases. Special enriched media 
are required for the detection of the vibrios from carriers and for its 
isolation from food, water and nightsoil where the or;3anisms may not 'be 
present in large numbers. 

3.4 PathophySiology and treatment 

The uJ.timate aim in treatment is to reach the ideal of no fatality 
inspite of the practical problems posed by the social and economic realities 
of like in the endemic areas. In the face of conflicting views on the 
pathogeneSiS it becomes difficult to explain the mechanism of outpOEring 
of fluid in the intestine in cholera. Nevertheless, as a result of patho
physiological studies, advances have been made in the rehydration of 
patients. Although the treatment of adult cases has now been made 
effective, this is not so in paediatric cases and further research is 
needed for the management of the disease in young children who constitute 
the bulk of fatal cases. The over-hydration of children and over-alkalosis 
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are dangers to be guarded against. Besides, the carrier rate may be 
high among . them. There are still many d1f'f'iculties in the implementation 
of' therapeutic measures in the rural areas, in time and in a proper way. 
The exact magnitude of' the problem cannot be determined, as many cases 
occur in isolated rural areaS and are not always reported. Various 
practical problems need solution. Mild or atypical cases and carriers 
pose a problem, and whatever the f'actor(s) to be incriminated in trans
mission may be, the source of' the causative agent is in the human bowel. 
Antibiotic therapy is now established as an adjunct to intravenous 
f'luid therapy. It is believed that the administration of vibriocidal 
drugs to all cholera patients and their close contacts woul.d signifi
cantly reduce vibrio excretion in the environment and prove a more 
effective control meast~. 

control measures 

Quarantine of' contacts 

Methods of management of contacts with clinical cases provoked 
most lively discussions and revealed the varieties of approaches adopted 
by the different countries. For instance, in Viet-Noon and the Philippines, 
the contacts were investigated for the presence or absence of cholera 
vibrio in stools and when found positive they were given anti-microbial 
drugS, but no quarantine measures were applied. In·· China (Taiwn) , a 
week's quarantine ws applied to the household contacts in addition to the 
carriEr investigation carried out. In HangKong, all the household and 
other contacts were transferred to a detention camp under quarantine 
until bacteriological examination revealed three negative results. In 
Korea, the whole black' of streets around households with a case ws 
quarantined for a week. In Japan, the whole city of Shinagawa was 
quarantined for ten days because a single case of apparently indigenous 
case of cholera had occurred. 

The International Sanitary Regulations were subjected to critical 
discussionj it was f'elt that they might need revisions in order to make 
them more effective and less restri~t1ve. 

Sanitation 

Cholera demands perpetual vigilance j the cholera-free times are 
the times of anti-cholera work. Environmental sanitation plays a key 
role in its prevention and control. Emphasis on basic sanitation measures' 
viz., excreta disposal, safe water supply and food sanitation is essential. 

The provision of a piped water supply which is safe, easily
accessible, adequate and properly utilized woul.d resolve the problem. 
Intermittent supplies, improper chlorina~iCn control and unhygienic 
utilization practices must be avoided. Much effort is needed in this 
direction in many countries of the F.egion. 
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The development of sewerage facilities and their proper 
utilization in the urban areas woulil. prevent the transmission of vibrioe. 
In other areas, the development and prov.l.sion of facilities for e:xJ::ftta 
disposal which are simple and acceptable to the pl.tclic require continuous 
effort. The promotion of a'wter-seal type of latrine would be an active 
step in the right direction. 

Food preparation, storage and handling practices play an important 
part in the epread of cholera. Inspection and control of insanitary 
practices will go a long 'Way to minim; ze the spread of v.l.brios. 

In general, the provision aDd improvement of sanitation facilities 
are interlinked with socio-economic factors and, therefore, co-ordination 
in planing and promotion of these facilities with the mrious agencies 
concerned shoulil. not be overlooked. 

Health education 

'Health education is essential if public co-operation is to be 
expected. This should be given 1n very simple and easy terms which are 
understandable by the public and should be applied along with other 
measures. 

Vaccine studies 

The standards of cholera vaccine and vacci~tion were presented. 
The final test of its effectiveness lies in the field, and the experiences 
in Negros Occidental, Ph:Uippines, wha-e large-scale controlled trials 
were carried cut in 1964 and are in progress again this year were consi
dered interesting and instructive. There are indications that cholera 
vaccine does not modify the clinical course of the disease nor does it 
increase the carrier rate. It has also been observed that vaccines or a 
high(U" potency and which protects for a longer duration are so far 
reactogenic. Further :1m.P1-ov~ in cholera vaccine is much needed and 
should be stimulated. Fruitful results could best be achieved through 
:I,nternational collaborative studies. 

Public health administration in cholera control 

El Tor cholera is cholera of today. There are many common factors 
in cholera and the enteric dDt"ections and they both need attention. A 
cholera outbreak is not likely to occur if there is an efficient enteric 
infection control centre to deal. with diarrhoea, dysenteries and ether 
enteric infections as well. All these are fortunately receiving research, 
assisting contro~ trials and organizing training programmes at the 
international level. 

One :lnpC:i:tnut aspect is the application of knowledge in the field. 
by the machinery of efficient public health administration. A country mus'c 
be prepared against the possible invasion of cholera and take further 
active steps in the event of its actual occurrence. This should be followed 
by surveillance and activities must continue after the outbreak is O".rer. 

I I 
I 
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Trained and wJ.l.,..equipped mobile '.;eams should be provided for diagnosiS, 
treatment and other activities. The organizational aspect 01' cholera 
control should be considered at national, regional, provincial (or 
municipal) and local levels. 

International collaboration in cholera control 

There bas been excellent international co-operation among the 
various countries ai'1'ected with cholera. The World Health Organization 
bas been able to render assistance to each country encountering problems 
related to prevention and control. The establishment of international 
centres in different parts of the world has been 01' cotll3iderable ~p. 
Future lons-term control measures are closely related to further develop
metriio in chole:ra. research. Training pl'OgraJlllleS and seminara such as the 
present one provide an opportunity for the dissemination of up-to-date 
knowledge on the subject and an exchange of views. 

.. 
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ANNEX 1 

LlSl' OF PARl'ICIPANrS 

1. COUNl'RY PARl'ICIPANrS 

Country of Origin Name of Partioipant 

1. China 

2. Hong Kong 

3. Japan 

Dr. Ch1n-shu Chen 
SUperintendent 
Provinoial Chia-yi Haspi tal 
Department of Publio Health 
Taiwan Provinoial Government 
Chia-yi. Taiwan 

Dr. Kong-fuei Tsung 
Chief of Taiohung Cholera Laboratory 
Director, Laboratory Services 
Taiohung Provinoial Hospital Laboratory 
Taiohq. Taiwan 

Dr. Hseing-ming Tsa1 
Director, Hsin-ohu County Health Bureau 
Hsin-ohu City, Taiwan 

Dr. Lee Shiu Hung 
Epidemiologist 
Medical and Health Department 
Hong Kong 

Dr. Chan Po Hon 
Pathologist 
Queen Elizabeth Hospital 
Medical and Health Department 
Hong Kong 

Dr. Toshio Aida 
Chief. Yokollama Quarantine Seotion 
1. Kaigandori, Naka-ku 
Yokohama. 

Dr. Nobuo Asano 
Teohnical Official, Nagoya Q,uarantine Station 
12 TsuldJicho. Minato-ku 
Nagoya 

Dr. K. Tokumaru 
Technical Official 
Osaka Quarantine Station 
Osalta 
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4. Korea Dr. Chong Hwee Chlm 
Professor of Internal Medicine 
Catholic Medical College 
Seoul 

Dr. Chan Dong Min 
Chief. Preventive Medicine Section 
Ministry of Health and Social Affairs 
Seoul 

Dr. Suk Kyu Han 
Director. National Yosu Quarantine station 
National Yosu Sea-Port Quarantine Station 
Cholla Namdo 

5. Laos Dr. Thongphet Phetsiriseng 
Directeur. Servioe National d 'Hygiene 
et de Laboratoire. Ministere de la 
Sante publique. Vientiane 

6. Malaya1a Dr. Lim Teong Wah 
Senior Virus Research Offioer 
Institute for Medical Research 
Kuala Lumpur 

Dr. t;i.L. Gupta 
Deputy Chief Medical and Health Offioer 
Selanger. Malaya 

Dr. J .S. Eapen 
Consultant Physician 
General Hospital 
Malacca. Malaya 

Mr. Bartholomew Tan 
Laboratory Technologist 
Kuching. Sarawak 

• 
Dr. M.M. Guha l-JaJumder 
Divisional Medical Officer 
Divisional Medioal College 
~, Sarawak 

7. Philippines Dr. Jul10 Valera 
Senior EPidemiologist 
Disease Intelligence Center 
Department of Health 
Manila 

Dr. Anaataoia Fabie 
Medioal Specialist I -< 
San Lazaro Hospital 
Manila 
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8. Viet-Nam 

9. Papua and the Trust 
Terri tory ot: New Guinea 
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Miss Drusil1a Geetos 
Bacteriologist 
Bureau of Research and Laboratories 
Dep!U'tment of Health 
Manila 

Dr. Sixto A. Gaborni 
Begioaal Epidemiologist 
Region VI 
Department ot: Health 
Cebu City 

Prot:essor Hlan Dinh Tuin 
Director, Nili DOng Hospital 
(Cb1ldren t s Hospital) 
Saigon 

Dr. Nguyen Huu THin 
Cb1ef, Preventive Medicine Service 
Kinistry ot: Health 
Saigon 

Dr. Nguyen Dinh Ti$p 
Director, Ch~Quan Hospital 
Saigon 

Dr. DO-chi Nang 
Director, National School ot: 
MecU.esl Biology (Fasteur Institute) 
Saigon 

Dr. Heather Marjorie Bassett 
Lecturer in Pathology 
18puan Medical College 
Port Moresby 

2. OBSERVERS 

Dr. Joe L. Stockard 
Cb1et: Preventive Medicine Advisor 
United States Agency t:or International 

Developnent 
Saigon, Viet-Nam 

Dr. MarceUno T. Fernando 
Clinic Fhysician 
San Lazaro Hospital 
Manila 
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Dr. Benjamin F. Nolasco 
Clinic Hlyslc1an 
San Lazaro Hosp! tal 
Manila 

Dr. J.W. Fresh 
Uni ted States Naval Medical Research 
Unit No.2 
Taipei, Tai'Wan 

4. TEMI'ORARY ADVISERS 

Dr. J.e. Azurin (Seminar Director) 
Directot', Bureau of Quarantine 
Department of Health 
Man1la 

Dr. Gabino Balbin 
Regional Director 
Regional Office No.3 
Manila 

Dr. V. Basaes-Sevilla 
Medical Officer 
Bureau of Research and Laboratories 
DeISr1:mant of Health 
Manila 

Dr. V. Call1ong 
Sen10r Resident 
San Lazaro Hospital 
Manila 

Dr. Amadeo H. Cruz 
Director, Bureau of Health Services 
Department of Health 
Manila 

Dr. J.J. Dizon 
Director, Disease Intelligence Center 
DeISrtment of Health 
Manila 

Mrs. C. Gallez 
Bacteriologist 
Bureau of Research and Laboratories 
Department of Health 
Man1la 

.. 

,. 

.. 

• 
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Dr. Trinidad GaDez 
Chief, Office of Health Education 

and Personnel Training 
Depar'bDent of Health 
Manila 

Dr. Francisco Hernando 
Provincial Health Officer 
Depar'bDent of Health 
Pasig, RLzal 

Mr. J. Morales 
Chief, D:l. vision of Enviromnental 

Sanitation 
Bureau of Health Services 
Depar'bDent of Health 
Manila 

Dr. T. Pesisan 
Director, Bureau of Research and 

laboratories 
Department of Health 
Manila 

Dr. V. Reyes 
Pathologist, San lazaro Hospital 
Manila 

Dr. A. del Rosario 
City Health Officer 
Manila Health Department 
Maharnilad, Manila 

Dr. C. Uylangco 
Chief of Hospital IV 
San lazaro Hospital 
Manila 

Dr. J. Vasco 
Senior Resident 
San lazaro Hospital 
Manila 

5. LEC'1'URERS FRCM WHO ~UARrEBS 

Dr. A. Abou-Gareeb 
WHO Inter-regional Team 
Cholera Research Centre 
Calcutta, India 
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Dr. D. Barua 
Medical Officer, Bacterial Diseases 
'WHO Headquarters, Ge~ 

Dr. R.N. Chaudhuri 
Clinician, WHO Inter-regional Cholera 

Team 
Manila 

Dr. B. Cvjetanovic 
Chief Medical Officer, Bacterial Diseases 
WHO Headquarters, Geneva 

Dr. O. Felsenfeld 
WHO Consultant on Cholera 

Dr. Y. Watanabe 
WHO Consultant on Cholera 

Dr. K. lCo'bari 
WHO Consultant on Cholera 

Dr. A. Hajian 
Epidemiologist, WHO Inter-regional 

Cholera Team 
Manila 

6. STAFF FRCM THE WHO RIDIONAL OFFICE FOR THE WESTERN PACIFIC 

Dr. C.H.Yen 
BeEP-onal Camnunicable Diseases Officer 

{Operational Officer) 

Mr. D. Jobnson (Moderator) 
Regional Adviser on Health Education 

Mr. R. Valdes-Pinilla (Moderator) 
Regional Sanitary Engineer 

.. 
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ANNEX 2 

LIST OF DOCtJ.mf.rS AND REFERENCE MATERIALS DlBTRIBurED 

WHO documents 

1. WHO/Cholera/66.1 - Cholera Present and Futtu'e Problems 

2. WHO/Cholera/66.2 - Cholera 

,. WHO/Cholera/66., Rev.l - Cholera Bacteriological Diagnosis 

4. WHO/Cholera/66 .4 - Cholera Control Meastu'es 

5· WHO/Cholera/66.5 - Training Course on Cholera 
Calcutta, 7-'1 March 1966 

Reference materials 

1. A Recent Study of Cholera vi th Reference to an outbreak in 
Taiwan in 1962 

2. The Role of Foods in the Transmission ot Cholera 

,. A Review of Recent Trends 1n Cholera Besearch and Control 

4. Report on the outbreak of' Cholera in Malacca, 196' 

5. WPR/Cholera/12 - The Temple Street Well 
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SCHEDULE OF LECTURES AND PRACTICAL WORK 

t--~--- -. -.----.~-- ----r--- ------I Day Date Tlme SUbject Speaker Moderator 

I 
Tuesday 30 AUgust 1300 "1345 (A movie film on cholera) 

1345" 1430 I. Review of global problems of cholera Dr. Abou"'Gareeb Dr. Azurin 

I 1445 ~ 1530 2. Clinical diagnosis of cholera Dr. Vasco Dr. Chnudhuri I 
I 1545" 1630 3. Classification and characteristic of vibrios Dr. Bama Dr. Pesigan 
I 

I ~ 

I 
I Wednesday 31 August 1345 -1430 4. Laboratory diagnosis of cholera patIents Dr. Baroa Mrs. Gomez 

i and carrieo 
! 

1445 - 1530 5. Management of cholera patients and carriers Dr. Uylangco Dr. Chaudhuri 

1545 -1630 6. Cholera in children Dr. Kobar! Dr. Chnudhuri 

Thursday 1 September 1345" 1430 7. Mnnagement of cholera patients in mral areas Dr. Chaudhuri Dr. Uylangco 

1445 -1530 8. Pathophysiology of cholera Dr. Kohari Dr. Fresh 

1545 -1630 9. Pathology of cholera Dr. Reyes Dr, Fresh 

- -- - - -

.. ~ • " ~ " .. ~ 



• , .... ,. ~. 

D4y Date Tfme - SUbject 

Friday 2 September 1345 - 1430 10. Genetics and VIIrladons of vibrio sp. 

1445 -1630 n. Epidemiology and control of cholera 

Tuesday 6 September Oa45 - 0930 12. Pbage-1yp1ng In cholern 

0945 -1030 13. Inmunlty in cholera 

1045 -1130 14. Environmental and food sanitation 

1345 -1430 15. Cholera vaccination 

1445 -1530 16. Health education In cholera control 

1545 -1630 17. Experimental cholera 

Tbursday 8 September 1345 -1430 18. Dltemationa 1 sanltaty regula dons 

I 
1445 -1530 19. Publlc health :ldminlstratlon in cholera control 

I 
I 1545 -1630 20. Dltemational collaboration in cholera control 

I 

.. (r 

speaker 

Dr. Watanabe 

Dr. Hajian 

Dr, Barna 

Dr. Watanabe 

Mr. Moralca 

Dr. Azurin 

Dr. Gomez 

Dr. Watanabe 

Dr. I\.zurin 

Dr. Yen 

Dr. Abou-Gareeb 

, 

Moderator 

Dr. Yen 

Dr. Dlzon 

Dr. Yen 

Dr. Basaca ..sevilla 

Mr. Valdes..pinllla 

Dr. Cruz 

Mr. Johnlon 

Dr. pestgan 

Dr. Hajian 

Dr. Cruz 

Dr. Yen 

" .. 

, 

, 
.... 
V1 , 



DIy Date 

Monday 29 August 

Tuesday 30 August 

Wednesday 31 Auglllt 

Thunday 1 September 

Friday 2 September 
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SCHEDtU a: PRA~AL WOOKFat 
GROUP A (BAcrERreLOOY GROup) 

Time 
I 

Race I Subject 

i 
0800-1700 WHO Building I DiJcuSlim ci Country Repons 

I (same as for Groups B & C) 

I 

0800-1200 Bureau of 1. Orlentatioo 

Research and 2. Collectioo and despatch 
LabOl'atOl£es of stool specimens 

3. Culture method (each 
participant given an 
unknown culture) 

4. DiBcussions 

0800-1200 Bureau of 1. Selection of SUlp1clOU1 

Reseaxch and colonies 

Laboratories 2. Identificatioo by slIde 
agglutination 

3. Subculturing 
4. Dfscussioos 

0800-1200 Bureau of 1. Tube agglutinatim 
Research and 2. Biochemical tests 
Laboratoriea 3. HaemolysiJ and baem-

agglutinat1CXl IIISts 

4. Polymyxin B and phage 
susceptibilities 

5. DiBcussioos 

0800-1200 Bureau of 1. kolation of cholera 

Research and vibrlos from waw 

Laboratories 2. Phage Isolation from 
stoOl and bacteria 

... Kappa phage ". 
demoostratim 

Cmwnor 
-.-

Dr. Azurin 

Dr. Peligan 

MIs. Gomez 
Dr. Batua 

Dr. Pesigan 
Ml$,. Gomez 

Dr. Batua 

Dr. Pesigan 

Mrs. Gomez 
Dr. Barua 

" 

I Dr. Pesigan 

Mrs. Gomez 

I 
Dr. Batua 



1 

• 

1 

• • 

• 

DIy 

saturday 

SUDday 

Monday 

Tuesday 

Wednesday 

Tbullday 

friday 

Dare Time 

3 Seprember 0800-1200 

4 September 

5 September 0800-1630 

I 

6 seprember I 0800-1630 

I 

I 
I 

7 September 0800-1630 

8 Seprember 0800-1200 

, . 
9 Seprember 080()-1030 

1100-
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Place 

Bureau of 
Rllllearch and 
IAbcnUlda 

Manila City 
Health 

Department 

WHO Bu1ld1ng 

Rizal 
l'lovfnc1al 
Health 
Department 

I 
I 

i 
! 
I 
j San Lazaro I Hcapltal 

WHO Bu1ldlng 
WHO Bu1ld1ng 

Subject CCIlWDClr 

~ Reacllugl of rceviaul CIUII Dr.Allfgau 
2. Demcacratioll of rapid MIl. GonuIZ 

cI1agnaaia by Darldleld Ill. Buua 
lIlIc:r1aopy 

3. Repcllt CIl ldendf1cadDa 
of &:be IiDkDown cultule 

4. DflcUIIlClll 

UdlIg "halera ~!.!I!lrol: Dr. del Raw10 
crganfzatlCll; xeponlng 
aad mmagement of CIIII 
and carden; bolatioll aad 
quarant1Do 1I1e1llU1el; cUa-
fnfectloo; health educadllD; 
enwCIlmeDtalaaaltat10a ; 
'IIcc1natlCll and surveillance 

Lec:turel 

Rural Cholera CCIlIrol: Dr. Hernando 
organizatloolleponlng 
and maaagemllDt d casel 
aad carriell; lIolatloo and 
cp.Iarantl.ae nlellUlel; cUa-
1nfectlCIl; health educal1C1l; 
eavfroameatal saa1tatloll; 
'IICC1aatlCll and survenlaDce 

HClIpltal work Dr. tJylaagco 

Speclal1ec1Urel 
C~ IlllliCll , 

i 



Day Date 

Monday 29 AUgust 

Tuesday 30 Allgust 

Wednesday 31 August 

'1'hursday 1 September 

Friday 2 September 

Saturday 3 September 
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SCHEDULE CF PRACTJ:AL WORK FOO 
GROUP B (CLINlCAL GROup) 

, 
Time Place I Subject , 

0800-1700 WHOBuUding Dl$cussioo of C ountty ReportS 

(same as fc:r Groop A & C) 

0800-0900 San Lazaro Orientation and demonsrratiml 
Hospital (Conference Room) 

0900-1045 Ward wc:rk (allocatioo of 
patienlJ) 

1045-1145 Discussiau 

0800-1000 San Lazaro Ward \'Iork (continued) 
1000-U45 Hospital Discussiau: Clinical 

diagnosis and patho-
physiology 

0800-1000 San Lazaro Ward work (continued) 
1000-1145 Hospital Discusslals: Management 

of cases and carrieD 

0800-1000 San Lazaro Ward wc:rk (cootinued) 
1000-1145 Hospital Discussiau: Paediatric 

Cholera 

0800-1000 Department of Public health in 
Health cholera 

1015-1145 Piscase Epidemiology 
InteWgence 
CentIIr 

Coovenc:r 

Dr. Azurin 

Dr. uylangeo 
Dr. Vasco 
Dr. Calilong 
Dr. Chaudhurl 
Dr. Kobari 

Dr. UYiangeo 

Dr. Vasco 
Dr. Calilong 
Dr. Chaudhuri 
Dr. Kobari 

Dr. UYlangco 
Dr. Valco 
Dr. Calilong 
Dr. Chaudhuri 
Dr. Kobad 

Dr. UYlangco 
Dr. Vaaco 
Dr. Calilong • 

Dr. Chaudhuri 
Dr. Kobad 

Dr. Cruz 
Dr.Balbin 

Dr. Dlzea 

... 
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o.y Date Time Place Subject CCllnD« 

Sun4Iy 4SeplBmber 

Monday 5 September 0800-1630 MaDila City UI:beD Cholera Camrol Dr. dill Rcudo 
Heal1h (lame at far GlOIp A) 
Department 

. 

Tueaday 6 Seplltmber 0800-1830 \'1HO Building Lec:IUIeI (lame II GlOIp A) 

Weclnuday 7Sep1lember 07C)()ool830 RJza1 Rural Cholera COIIucl Dr. Hemlndo 
aovinclal (lame at far GlOIp A) 
Heallb 
Depmmeut 

ThuIIday 8 SepllBmber OSC)()oo1200 Bweaud Labotaccry dlagncdl ~.~an 
Reteamh and 
LabchtDdes 

Fdday 9 September 0800-1030 WHOBuUdfng Special IecIU1el 
1100- WHO BldJdtug ClClling II1II101 

• 



! f 
I , 

Day Date 

Monday 29 Auguat 

Tuelday 30 August 

Weduelday 31 August 

I TbuDday ISep1ember 

Friday 2 September 

Saturday 3 September 

I Sunday I 4 September I 
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SCHEDULE (II PRACTICAL WonK FOR 
GROUP C (EPIDEMIOLOGY GROUp) 

I I 
i I 

Time 1 Pl.aCf; 1 Subject 

I 
0800-1700 ' \'1HO BuUcling DUcuas1Ql of Country ReportS 

(same u for Groupl A & B) 

0800-1200 DepartInent PUblic Health AdminiltratiQl 
of P.ealth in Q!olera CODUOl: national. 

regional and local cholera 
control activities 

0800-1200 Disease Choleta Intelligence: 
Intelligence reporting. collection and 
Center analysis; methods of 

epidemiological 
inWldgal10n Ql Casel 

and C8triers 

0800-1200 Bureau of Quarantine: international 
Qu8lantine sanitazy regulatious; 

CIl8lantine measures 

0800-1200 Bureau of La bora!!!l' Dia8!!ods : 
Research and collection and despatch d. 
Laboratories specimens; laboratory 

diagnosis procedulel 

0800-1200 San LaZ8IO Clinical Management: 
Hospital diagnosis and treatment d. 

calell and carden; paediatric 
cholera 

! 
I 

Cmwl1Cl" 

Dr. Azurin .. 

Dr. Cruz 
Dr.Balbin 

Dr. Olzon 

Dr. Azurin 

Dr.Pl:sfgan , 

Dr. t1ylangco 

I I 
i 
1 
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Day Da1ll Time Place Subject Convenor 

Monday S september 0800-1630 ManUaClty Ulban Cbolera Coouel Dr. del RONdo 
Health (same u far GrQlP A) 
Department 

Tuelday 6 SepUlmber 0800-1630 WHO Building LeCQIleI (same as Group A) 

Wednelday 7 SepUlmber 0700-1630 Rfzal Rural Cholera Con1rOl Dr. Hemando 
Provincial (same as for Group A) 
Health 
Department 

Tbuaday 8 Seprember 0800-1200 WHO BuDding DllcuISlCll\l: urban and rural Dr. del Rosario 
cbolel'a conuol Dr. Hernando 

Friday 9 Seplember 0800-1030 '''HO BuIlding Specialleccurea 
1100- \"HO Building CIOllog sess10n 

• 

• 



• 

.. -

- 23 - ANNEX 4 

1. REVIEW OF GLOBAL PROBIEMS OF CHOIERA 

by Dr. A. Abou-Qareeb 

1. Between 1817 and 1899 there were six pandemics, the last having 
probably ended in 1923. The average duration was about sixteen years, 
and the following were the main features: 

(1) some pandemiCS were preceded by heavy outbreaks in 
classical endemic areas (particularly Bengal); 

(2) spread followed travel routes by sea and 1andj 

(3) mass population movements viz., pilgrims and 
military personnel; 

(4) temporary endemicity (of' short or long duration) in 
certain areas; 

(5) strains with haemolytic characteristics were isolated 
in 1905 at the El Tor Quarantine Station in Egypt. 

2. Between 1924 and 1960 the disease was mostly confined to the 
endemic areas with some outbreaks elsewhere: 

~
1) 
2) 

!'~ 5) 
6) 
7) 

Iran: 1927, 1931, 1938-1939 
Afghanistan: 1930, 1936, 1937, 1938, 1939, 1940, 1946, 1960 
Egypt: 1919 (imported cases only), 1947 
Syria: 1947 
Philippines: 1925, 1930, 1931, 19~, 1933, 1934 
Singapore: 1926-1928 
Japan: 1926, 1947 

Between 1901 and 1960, 9~ of the deaths from cholera took place in 
India and Pakistan. The average annual mortality in these countries was 
243 309 against 17 335 elsewhere • 

3. Since 1961, cholera El Tor has invaded several countries in the 
Western PacifiC and south-East Asia RegiOns, beginning in the Celebes 
Island, Indonesia. More recently (1965), the disease has spread. further 
west along its old routes, invading some parts of Afghanistan, Iran and 
adjacent areas in the Union of Soviet Socialist Republics (USSR). More
over, one case was reported from Bahrain. In 1966 a case was reported 
from Greece and three (NAG) from Ceylon. With such wide areas as a 
reservoir, further spread cannot be excluded, particularly with today's 
fast travel. 

The cholera Situation at present can be summarized as follows: 

(1) the maintenance of recently established endemicity in 
some newly claimed territories; 
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(2) more outbreaks in newly invaded areas w~thin the borders 
of countries harbouring classical endemic centres, e.g. 
Assam, PunJab, Kerala and the northern districts of West 
Bengal; 

(3) further spread to the west along traditional routes i.e. 
Afghanistan, Iran and the USSR. 

The disease is now a world problem and concerted international 
efforts are required to prevent its spread. 

Reported Cases and Deaths from Cholera During the Period 1961-1965* 

, 
! 

Clnssical choJ.era(,Q!!! 29 .B,;) El Tor cholera (~ 13.~) r 
year 

Cases Deaths Cases Deaths 

1961 49 ,00 17 292 12 096 1 969 

1962 28 183 10039 13 392 1 977 

1963 
j 

57 550 20 962 7 545 763 

1964 81 400 19 571 Yr384 2 516 

1965 
4 892 645 (up to 

128/ 8) , 
*From Regional COmmittee for the Eastern Mideterranean (Fifteenth Session) 

Agenda Item 1 (C). EM/RC 15/8 (15 September 1965). 

.. 

• 

• 
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2. CLnlICAL DIAGNOSIS OF CHOLERA 

by Dr. J. Vasco 

Tne clinical manifestations of cholera vary with the severity of the 
disease. Infection with the cholera vibrio may be symptomless, as in 
carriers, or a symptomatic infection producing a varied reaction in the 
hosts, from the very mild form wherein the patient may not even be aware 
of his disease, to the very severe type of cholera gravis. 

In view of the seriousness of this disease, which endangers life, 
prompt diagnosis, especially of the severe form, must rest on clin1.cal 
grounds so that treatment can be started forthwith. 

For thiS, one has to be familiar with the following diagnostic 
signs and symptoms: 

a) diarrhoea 
b) vomiting, 
c) muscular cramps, 
d) manifestations of dehydration, 
e) signs and symptoms of failing circulation and shock. 

Clinical recogn1.tion of the gravis form offers little difficulty, 
especially during an epidemic, but the mild and ambulatory cases are 
difficult and almost impossible to detect clinically because the disease 
is often overlooked and the patient fails to report his condition. 
Nevertheless this type of case is more dangerous, especially to the 
community in which the patient lives. 

One difficulty on the part of the physician is to define which of the 
mild diarrhoeas are caused by the cholera vibrio and which are not. Con
fusion with other diarrhoeal disease is not unlikely, hence there is the 
need for differential diagnosis. 

To make an exact diagnosis without laboratory aid is quite impossible. 
However, for practical consideratiOns, especially during a cholera epidemic, 
a history of copious watery diarrhoea is sufficient to admit and treat the 
patient for cholera. To attempt to take a detailed history, perform a 
complete physical examination and await for bacteriological results may 
be fatal, as cholera is a medical emergency. It is of utmost importance, 
therefore, to make a presumptive diagnosis based on clinical data alone 
so that treatment can immediately be started. 



.. 
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,. CLASSIFICATION AND CHARACTERISTICS OF VIBRIOS 

by Dr. D. Barua 

Table 1. Differpnt1ation of Vibrios from other Closely Sim1lar Species 



f 

i 

1 

Table ,. Linton's Classification According to the Type of 
Protein and Polysaccharide 

Group Protein type Pollsaccharide type 

1 1 1 (Chol) 

2 1 11 (Chol) 

3 II II (NAG) 

4 11 1 (ET & carriers) 

5 II 111 (carrier) 

6 1 111 (Old strains) 

Table 4. Classification by Gardner and Venkatraman 

Vibrio 
I 

I 
Group A 
(Cholera Group): 
Biochelll1cal silll1lari ty 
and common H antigen 

I 
m I 

t 
Group B 
(Non-cholera vibrios) 

O-subgroup I 
I 

O-subgroup II, III, IV, V, VI 
and individual races 

I I 
Haemolytic Non-haemolytic 
El 'ror vibrios TrUe cholera vibrios 

I 
I I § I I I 

Inaba Ogawa ? Inabs Ogawa Hikojima 
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Table 5. Tests for Differentiation of Agglutinable Vibrios of 
Heiberg Group I 

. 

Tests Classical Vibrio El Tor Vibric 

Lysis of sheep or goat cells 

V-P reaction 

Agglutination of sheep or chick cells 

Soda-serum agglutination 

. Soda sublimate precipitation 

Chloroform inactivation of agglutination 

Heat inactivation of agglutination 

.Copper sulphate flocculation 

Growth in trypsin broth 

Sensitivity to 50 units Poly-B disc 

Sensitive to Group IV classical cholera phage 

*Susceptible 
*ilResistant 

+ 

+ 

+ 

+ 

S* 

S 

Table 6. Key for Differentiation of Feeley's Five Types 

1. Phage IV sensitive (non-haemolytic, VP-neg or weak) 

A) CCA* Negative Type 1 

B) CCA Positive Type 2 

2. Phage IV resistant (vp and COA usually positive) 

A) Haemolytic 

1. TUbe and plate method positive 

2. Plate method only positive 

B) Non-haemolytic 

*Chicken cell agglutination 

Type :3 

Type 4 

Type 5 

+ 

+ 

+ 

+ 

+ 

R** 

R 

.. 



, 
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4. LAB<lRM.'ORI PROCEOORE FCm 'rBE DIAGNCSlB OF CHOlERA m PMIER'.l'S AND CARRIERS 

by Dr. D. Barua and Mrs. C.Z. GOmez 

1. The bacteriological diagoosis of cholera consists of the isolation 
and identification of V. cholerae from the stools or vom tus of a case 
or from the stools of carriers. 

2. Collection and transportation of specimen 

!he proper collection of material before administration of any anti
bacterial substance is important to ensure correct laboratory diagnosis. 
It is best collected by a rectal catheter but a rectal swab or a glass 
spoon is often used for the sake of convenience. It is necessary to 
preserve and transport the specimen on alkaline peptone water or alkaline
bile salt peptone tellurite nuid medium. 

,. Rapid presumptive diagoosis of cholera 

There are various procedures suggested for the rapid bacteriologic 
diagnosis of cholera. Benenson et al (1964), examined cholera stools 
under dark-field illumination based on the observation of the motility 
of the vibrio before and after the addition of cholera antiserum. This 
method, as well as the fluorescent antibody technique advocated by 
Finkelstein and Gomez (1963), is useful only if the vibrios are numerous; 
carriers and some clinical cases do not excrete many cholera organisms. 

~. Enrichment before cultivation on solid media 

The value of alkaline peptone water enrichment for the detection of 
vibrios in convalescents and carriers is important. The period of 
incubation in this media may vary from three to six hours. Ule vibrios 
1n the media may be overgrown by other organisms but transfer for enrich
ment purposes to aoother tube of peptone water for f'our to six hours 
will facilitate their isolat1on. 

5. Solid media for isolation 

The solid medium for the isolation of' cholera vibrios depends on the 
experience of the workers concerned. Colonies of V. cholerae, both 
classical and El Tor, lillY be picked out with the help of Lail1d'ord's 
oblique l18ht technique from meat extract agar (pH 7.6) bile salt agar 
(pH 8.2) or gelatin-taurocholate tellurite agar. 

6. Identification of V. cholerae 

For the rap1d ident1ficat10n of V. cholerae, the suspiciOUS colony 
may be tested by slide agglutination with hiBb titre 0 sub-group I and 
type specific anti-cholera sera. 

Various tests are employed to differentiate claSSical V. cholerae 
from the El Tor vibrio. V. cholerae, unlike El Tor, is seniitive to 
Pol~in B (50 units), 1s lysed by Group IV cholera phage and fa1ls to 
agglutinate chicken erythrocytes. Haemolysis of sheep or goat cells and 
the production of acetyl-methyl carbinol by El Tor vibrio have also been 
used for differentiation but are not as consistent as the other tests. 
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5. PHAGE TYPING IN CHOIERA 

by Dr. D. Barua 

Cholera phage typing was proposed by Dr. S. MIlker jee, who pioneered 
in cholera phage work, as an epidemiological tool to differentiate the 
classical from the El Tor vibrio, as well as to distinguish different 
strains within these two types of vibrios. Cholera phage Group IV 
lyses V. cholerae (classical) but has no action upon the El Tor vibrios. 
With tile use of four groups of cholera phages, MIlker jee classified v. 
cholerae into five phage types • Five groups of El Tor phages have -
been isolated, which serve to differentiate the El Tor vibrios into 
nine phage types. However" these types are not as stable as those of 
the classical vibrios, some of the strains manifesting divergent phage 
sen..~itiv1ty patterns on repeated tests with the same sets of phages. 
This behaviour is attributed to the high mutational rate of the El 
Tor vibrio. Evidently further work is necessary on this aspect. 

.. 



6. MANAGEMENT OF CHOIBRA PA'l'IENlS 

by Dr. C. TJylangco 

The basic principles in the treatment of cholera cases admitted 
to the San Lazaro Hospital were those propounded by United states 
Naval Medical Research Unit No. 2 under Captain Phillips. The therapy 
consists of' the rapid and adequate replacement of water and electrolytes 
(Na, Cl and CO}) lost in the vomitus and stools. ~e treatment is 
directed along the following: 

l
a) estimation of the degree of dehydration; 
b) correction of acidosis; 
c) replacement of' Na, Cl and K losses; 
d) maintenance of hydration; 
e) chemotherapy. 

On admission the patient is weighed and placed on a cholera cot. 
An infusion of' isotonic saline solution is immediately given after 
about } cc ot blood have been extracted to determine the 'Whole blood 
and plasma specific gravity by the copper sulfate method. The initial 
fluid requirement of the patient is calculated on the basis of 4 ml/kg. 
for each 0.001 elevation of' plasma specii'ic gravity above 1.025; the 
infusion rate should be given rapidly, preferably 100 ml/min. The 
fluids given consist of isotonic saline solution and ~ sodium 
bicarbonate solution in the proportion of three to one. 'Ibis vas 
found to be sufficient to correct acidosis. Potassium citrate l~ 
solution is given ~ ~ at a dose of' 15 ml. three times a day. Hot 
tea is given ad libitum. Once the patient is initially hydrated his 
fluid state is-controlled by balancing his fluid intake and output. The 
intravenous f'luid is continued until three factors are satiSfied, i.e. 

~
) the termination of diarrhoea, 
) the ability to tolerate fluids and soft diet and, 

c) the ability to excrete a normal amount of urine, i.e., 
1 ml/kg. of body weight per hour. 

Antibiotics are also given by mouth in a dose of 250 mg. every six 
hours for twelve doses. The antibiotics which may be used are: 

(1) tetracycline hydrochloride, 

{

2) tetracycline phosphate. 
3) chlortetracycline, 
4) erythro~cin 

The use of antIbiotics is recommended because they shorten the 
diarrhoea period, diminish the amount of intravenous fluids required 
and reduce the duration of positive stool cultures. 
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Recent clinical trials on the use of Lactated Ringer's solution1 

have shown very interesting results. This solution have been tried on 
~ound fifty paediatric patients and no deaths have been recorded so 
far. 

l(mEq l"=r litre) 
Na+ 130 K+ 4 ca.++ 2.17 Cl-107 
BCO~ - its equivalent as lactate 28 

.. 

• 

• 

" 

.. 

• 
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7. CHOlERA m CH:c:.J:J!EN 

1:y Dr. K. Kobal'i 

'lhe cl1nical manifestations of cholera in children, particularly below 
the. age of five years, often differ from those in adults. For instance, 
high fever is common, usual.l.y after hydration has started, and these are 
also signs of hypocalcaemia; abdominal distension occurs frequently; the 
stool volume is sometimes small in proportion to body weight and the rice
watery character may be lacking; convulsion, tonic or clonic, is frequent. 
The response to treatment is less prompt and the fatality rate is higher 
than in adult cases. 

The water and electrolyte balances are readily disturbed, and it is 
important to have some effective way to determine the replacement needs 
in relation to the body size. In addition, the correlation among electrolytes 
should be considered; excess of sodium given to a potassium-depleted case 
may cause symptoms associated with increased intracellular concentration 
of sodium and hydrogen iOns, viz., metabolic alkalosis, muscular weakness, 
intestinal 1leus I etc. In USing sodium lactate or bicarbonate for acidosiS, 
the particular chemical should be considered as part of the total sodium 
intake. 

The parenteral therapy once started shOUld be more carefully watched 
than in an adult patient. 
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8. M/-\NAGEMENT OF CROIZRA DUR]],;G A RURAL OUTBREAK 

by Dr. R.N. Chaudhuri 

Treatment of cholera in the rural areas poses problems. If it is 
impossible to transport the patient to a hospital because of the distance, 
he must be treated under strict isolation in his home or in a camp. For 
thiS, many mobile and trained personnel are necessary. 

All cases of acute gastro-enteritis should be reported as suspected 
cholera cases. Acute prof-use painless diarrhoea, usually preceding 
vomiting, with prostration and shock, are symptoms of cholera, a medical 
emergency. 

As soon as cholera is reported, a mobile medical team with the 
necessary eq.uipment should go immediately to the site of infection. 
Arrangements should also be made for regular supplies of rehydration fluid 
to be received and for the transportation of the stools, especially those 
of the earlier cases collected befOrE: the administration of antibiotics. 
The medical officer should select a suitable and isolated place for 
treatment. A patient who has collapsed should not be removed without 
an initial fluid replacement. 

If available, a camp cot or !hatiya with a hole under the patient's 
buttock may serve as the cholera cot, or a suitable arrangement made, 
such as a large hole dug in the mud floor and the buttock positioned 
over it for proper disposal of the stools. 

Intravenous infusion should be started immediately and all intake 
and output recorded. An adult patient is first given as rapidly as 
possible ~vo bottles of normal saline followed by one bottle of isotonic 
bicarbonate or lact~te solution. This is repeated in the same order 
until a good pulse is restored and there is general clinical improve
ment. Thereafter, intravenous fluid is given at a slower rate according 
to the output. If a sudden and copious evacuation occurs again, the 
infusion rate should be increased to replace the lost fluid. The total 
requirement depends on the individual patient. Tetracycline or chloram
phenicol (500 mg) should be administered orally, repeated after four hours, 
and then given every six hours for three days. 

ihe patient is given water to drinl~ and also green coconut water 
(6 oz. per litre of stool passed) to replenish potaSSium loss. Alternately, 
10 potassium solution (15 ml) is given three times a day, preferably with 
other drink~. As the patient improves, he is given tea and biscuits and 
then rice gruel followed by a normal diet. 

Cholera in pregnant women needs special attantionj the placenta, if 
retained, should be left alone. 

Fa~al cholera is more common in children; special attention and 
measures are necessary. A Single intravenous solution (Lactated Ringer 
solution,U.S.F.) is recommended for rehydration. 

.. 

• 

.. 

• 

• 

• 

• 
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In addition to the medical care of the patients the statf should 

~
l) disinfect the houses or the patients; (2) dispose of their excreta 
also dead bodies and clothes); (3) care ror the close contacts; aDd 
4) care for the cOlllllUnity by mass vaccination, by ensuring a sare 

and adequate water supply, and by providing health education regarding 
the spread or cholera and the basic rules of sanitation. 

A doctor may attend several patients at a time, but in a btg 
outbreak, other arrangements will have to be made. Trained paramedical 
personnel can assist a lot in carrying out treatment; even unskilled 
persons can render effective aid under guidance • 
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9.A THE PATHOPHYSIOLOGY OF CHOLERA 

by Dr. K. Kobari 

The major symptom in cholera is the rapid loss·of voluminous fluid 
via the gastro-intestinal tract, followed by marked dehydration and 
collapse. However, there are many differences in the development of 
symptoms. 

The question which Cohnheim raised in 1882; ("whence comes the fluid 
which is poured into the intestine during the attack and in what way, by 
means of what mechanism is it poured?") has not yet been completely solved. 
However, biochemical and physiological studies carried out on cholera 
patients have done much to elucidate the pathogenics of the disease. 

The amount of diarrhoea in a typical case is usually three to f'ive 
lltres on the first day and sometimes more than ten. Before discussing 
the source of' the tremendous outpouring of fluid into the intestine, 
it would not be inappropriate to study the normal intake and output in 
a healthy person. 

According to Gamble, the total volume of digestive secretions 
produced in twenty-four hours by an adult of average size is as follows: 

Saliva 1 500 ml 

Gastric juice 2 500 ml 

Bile 500 ml 

Pancreatic juice 700 ml 

Intestinal mucosa 3000 ml 

Total 8 200 ml 

In addition, healthy people take various kinds of food and drink, of which 
water amounts to at least more than one litre per day. Therefore, the 
total nmount of water which will be poured into the gut both by mouth 
and through the digestive organs may be nine to ten litres or more. 
However, it is known that a healthy person excretes only 100 to 200 grams 
stools per day, which contain 65 to 85i of water, i.e., the amount of 
water excreted per rectum by a healthy person must be less than 200 ml 
per day. Where does the large amount of water poured into the lumen of' 
the gut go? - the answer is simple, it is re-absorbed by the intestine. 

The various gastro-1ntestinal secretions per day contain about 
1000 mEq of sodium and the average dai~ dietary intake of sodium can 
be calculated as 8 to 12 grams. However, normal stools contain less than 
10 mEq 0f sodium per day, which is re-absorbed by the intestine. 

• 

• 

.. 
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'!'hus, 1n a twenty-four hour per10d many litres of electrolyte
containing flu1ds pour into the intestinal tract from the extracellular 
water and are drawn back to their source again; this is merely "gastro
intestinal circulat1on". 

If re-absorption ceases suddenly, the volume of liquid secreted 
f'roaI the body due to diarrhoea takes with it sod1uml chloride and 
b1carbooate. This decreases the volwoo of extracellular water and 
depletes 1ts osmot1c mainstay, sodium, plus an equivalent quantity of 
ions. Extracellular osmot1c pressure falls, plasma volume decreases, 
circulatory 1ntegrity may be compromised, and finally, 1ntracellular 
metabolism is also d1srupted. !!!l1s is the principle underlying the 
pathophysiology of cholera. 

'!he average stool output 1n an adult cholera patient not treated with 
antibiotics 1s approximately 20 to 25 litres dur1ng the acute stage. 
The results of the determination of electrolytes have shown that the 
cholera stool contains approximately 1" mEq/l of sod1um, 15 mEqjl 
of potasSium, 105 mEq/l of chloride and about 45 T1iE4/1 of bicarbonate. 
As far as the concentrations of sodium and chloride are concerned, 
they are nearly isotonic with plasma, but concentrations of potass1um 
and bicarbonate are s:Lgnifieantly higher than those of plasma. 
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9.B THE PATHOPHYSIOLOGY OF CHOLERA 

by Dr. J.W. Fr~sh 

Cholera has been successfully produced by us in infant suckling 
rabbits by introducing significant numbers of Ogawa serologic type 
vibrios into the upper jejunum at laparotomy. Organisms were isolated 
from "EI Tor" cholera cases and maintained in a peptone enriched broth 
medium. Controls were treated similarly except that they received 
sRline solution instead of cholera organisms. The animals survived 
the operation well, were returned to their mothers and developed 
diarrhoea and/or dehydration similar to human cholera in eighteen to 
thirty hours. Studies of stool, plasma and intracellular water and 
electrolytes showed that blood and stool chemical changes similar to 
those found in human cholera were produced while the intracellular 
water and electrolytes were little changed. TYpical cholera was also 
produced in infant suckling rabbits with a cell-free ultrasonic filtrate. 
sephadex (R) gel column fractions of ultrasonic filtrates also have 
cholerogenic action. 

studies on human intestinal mucosa obtained from surgical resections 
reveal that there are about twenty gammas of iron in one square centi
metre of mucosal cells. When applyin~ this figure to the non-haemoglobin, 
non-myoglobin, non-inorganic iron content of stools, a significant mucosal 
turnover itl shown. 

The administration of Fe59 in tracer doses to cholera patients and 
controls indicates a three to five times faster excretion of peak iron 
loads for cholera patients _ demonstrating a faster mucosal turnover 
during the cholera episode. 

Recent work suggest that in cholera there is normal or increased 
duodenal secretion of fluid and that diarrhoea can be controlled by 
aspirating the duodenal contents. The aspirated volume of fluid is of 
course normally easily absorbed by the jejunum, ileum and colon. The 
cholerngenic toxin appears to decrease the normal longevity of mucosal 
cells and thereby decreases the effectiveness of the absorptive apparatus. 

.. 
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10. '!'HE PATHOLOOY OF CHOIERA EL '!'OR 

by Dr. V. Reyes 

An account of 268 bacteriologically confirmed cases of cholera El 
Tor autopsied in the San Lazaro Hospital covering the period 28 July 
1963 to 15 August 1966 is hereby presented. 

The highest incidence of death occurred in 1964 during the months of 
June, July, August and September (41.2~), in 1965 during May, June I July, 
August and September (14.~) and in 1966 during June and July (1l.6~). 
The greatest number of deaths occurred in the 0-4 and 5-8 age groups 
(16.5~) with a slight predominance among males. Most of the cases died 
within three days of admission (81.8%). 

The Gross and Microscopic Picture showed: 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(1) 

a tremendous increase of intestinal contents (mostly water 
and electrolytes such as sodium, chlorides, potassium and 
bicarbonates) ; 

whitish discolouration of intestinal content admixed with 
yellow or brown (rice water); 

silvery or glossy mucosal surface of the small and large 
intestines; 

hyperplasia of the lymphoid follicle of the small intestine; 

prominent Peyer's patches of the ileum; 

hyperplasia of the mesenteric lymph nodes; 

intact mucosa, disruption of the basement membranes, 
presence of sub-epithelial bullae (edema), irregular 
and low villi, goblet cell proliferation, mitotic 
activity of the epithelial cells in the crypts of 
lieberkahn and increased mesenchymal elements; 

(8) a fatty liver (45.~), mostly of the diffuse nutritional 
type; 

(9) bronchopneumonia (42.18%), mostly in patches; 

(10) dehydration (29.18), seen in those brought in when the 
the disease was far advanced; 

(11) generalized congestion of primary organs (23.18%) as 
part of shock; 

(12) pulmonary edema (22.56~) seen mostly with congestion; 

(13) ascariasis (22.1Bi) varying from :3 to 63 adults; 
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5. Drug resistance of V. cholerae 

1. Sensitive ____ ~) resistance - may occur through direct 
action of the drug 

2. Transference of drug resistance - Drug resistance may be 
transferred from drug resistant strains of E. Coli and 
Shigella to V. cholerae by genetic recombination in a 
mixed culture of growth and transferred drug resistance 
becomes a stable character of the v. cholerae. 

Og = Ogawa 
In = Inaba 
R = Rough form 
S = Smooth form 

NAG = Non-agglutinable Vibrio! cholerae 
+ = Changes occur 

(+) = Questionable changes occur 
CCA = Chicken cell agglutination 

• 

·t 
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10. '!'HE PATHOLOOY OF CHOLERA EL TOR 

by Dr. V. Reyes 

An account of 268 bacteriologically confirmed cases of cholera El 
Tor autopsied in the San Lazaro Hospital covering the period 28 JUly 
196~ to 15 August 1966 is hereby presented. 

The highest incidence of death occurred in 1964 during the months of 
June, JUly, August and September (41.2~), in 1965 during May, June, July, 
August and September (14.~) and in 1966 during JUne and JUly (1l.6~). 
The greatest number of deaths occurred in the 0.4 and 5-8 age groups 
(76.~) with a slight predominance among males. Most of the cases died 
within three days of admission (8l.~). 

The Gross and Microscopic picture showed: 

(1) a tremendous increase of intestinal contents (mostly water 
and electrolytes such as sodium, chlorides, potasSium and 
bicarbonates) ; 

(2) whitish d1scolouration of intestinal content admixed with 
yellow or brown (rice water); 

(3) silvery or glossy mucosal surface of the small and large 
intestines; 

(4) hyperplasia of the lymphoid follicle of the small intestine; 

(5) prominent Peyer's patches of the ileum; 

(6) hyperplasia of the mesenteric lymph nodes; 

(1) intact mucosa, disruption of the basement membranes, 
presence of sub-epithelial bullae (edema), irregular 
and low villi, goblet cell proliferation, mitotic 
activity of the epithelial cells 1n the crypts of 
lieberkahn and increased mesenchymal elements; 

(8) a fatty liver (45.~), mostly of the diffuse nutritional 
type; 

(9) bronchopneumonia (42.1~), mostly in patches; 

(10) dehydration (29.18), seen in those brought in when the 
the disease was far advanced; 

(11) generalized congestion of primary organs (23.l~) as 
part of shock; 

(12) pulmonary edema (22.~) seen mostly with congestion; 

(13) ascariasis (22.1~) varying from 3 to 63 adults; 



(14) vacuolization, dilatation of glomerular capillaries, 
and exudation into Bowma!.ls space and tubules (9.82%) 
(shock kidney syndrome); 

(15) focal atelectasis and emphysema (9.25~). 

other findings were mostly accessory,8ucb as pulmonary tuberculosis 
(l.~), chronic pyelonephritis (1.5~), portal cirrhosis (l.ll~), cholangiolytic 
hepatitis (l.ll~), arteriolar nephrosclerosis (0.75~), amoebic dysentery 
(O.~), ~istosomiasis (0.38%) and malaria (0.3~). 

Death might have occurred as s. result of: 

(a) shock as a result of severe dehydration; 

(b) prolonged shock and hemoconcentration with resultant 
ischemic damage to the kidney, liver and brain leading 
to uremia; 

(c) pre-existing cardiac, renal or hepatic diseases; 

(d) pulmonary complications such as bronchopneumonia. 

• 

• 
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11. GENETICS AND VARIATIONS OF VIBRIO 

by Dr. Y. Watanabe 

1. Cultural variation 

Colony morphOlOgy: 
.. _-----.- . ~ 

Smooth ROugh 
I t ;.--" - I r 
I I ' ~'" / . / with serological changes 

.'.J '" I >1/ I 
L-form '.Rougose 

2. Change in agglutinability 

Factors causing 
Og._~In~R the change NAG) 

(Spontaneous ) + 

Antiserum + + 

Phage 

Ant1m1c:robes 

Water 

Animal passage 

,. Change in haemolytic activity 

El Tor vibrio 

S--') R 

+(+) 

+ 

+ 

+ 

+ 

+ 

spontaneous 
---.-~ 

S,--) NAG 

(+ ) 

(+) antiphage 

(+) 

+ 

+(+) 

(V. cholerae type el tor) - -- haemolytic ~ non-haemolytic 
\ / 

phage phage IV resistant 

y. cholerae ---i!>:l. haemolytic 

4. Markers in connection with V. cholerae or V. cholerae type El Tor 

Phage Group IV HaemolytiC (sheep) 

S 

+ s 

R + or -

+ R + or -
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5. Drug resistance of V. cholerae 

1. Sensitive ---------7) resistance - may occur through direct 
action of the drug 

2. Transference of drug resistance - Drug resistance may be 
transferred from drug resistant strains of E. Coli and 
Shigella to V. cholerae by genetic recombination-In a 
mixed culture of growth and transferred drug resistance 
becomes a stable character of the V. cholerae. 

Og = Ogawa 
In :: Inaba 
R = Rougn form 
S :: Smooth form 

NAG :: Non-agglut1nable ¥ibriol cholerae 
+ :: Changes occur 

(+) = Questionable changes occur 
CCA :: Chicken cell agglutination 
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12. EPIIlEMIOIOOY AND CONTROL OF· CHOlERA 

by Dr. A. Hajian 

1. Reservoir and source of infection 

. '!'he reservoir hosts of choleragenic vibrios are patients and carriers. 

IIHeal~ carriers" are mobile persons who harbour vibrios 1n their 
intestine a gall.blAdder and excrete them in their surroundings. 

Tbe short-term carriers found during the outbreak are incubatory and 
convalescent carriers who may excrete organisms for four to fourteen 
days • 

Long-term or chronic carriers consist of a few convalescents who 
harbour vibri6s over long periods in the gall-bladder or small intestine. 
It is possible that they may develop diarrhoea the following year for 
other reasons and excrete viable vibrios faster, thus a new source will 
be propagated in the surrounding environment. Probably the new endemic 
foci of Cholera El Tor have been maintained in this way. 

2. PredispoSing factors 

Tbese include: 

f

a) climate factor, 
b) socio-economic factor, 
c) movement of the population. 

3. Age distribution 

When cholera returns to an area from which it has b~en absent for a 
long time 1 there is no age preference. Usually people contract the 
disease because of special conditions - labourers dOing heavy work 
resulting in excessive perspiration, who have unsafe water and food; 
persons in contact with cholera cases exposed to a heavy inoculum; and 
children playing in polluted environments are more exposed. In endemic 
areas 1 children and elderly persons are usually the vict~ of the 
disease and a high mortality rate is found among them. 

4. Vehicle of infection 

Contaminated hands, water and food are important vehicles of the 
vibrios. 

5. Transmission 

Cholera is transmitted through direct contact or by hand-contaminated 
food or water. Outbreaks through contaminated sea foods have been observed 
in the Philippines. Raw vegetables fertilized with fresh night-soil and 
also fruits or veaetableswashed with contaminated water are sources of 
infection. Flies have been found infected during an epidemic. 



6. Attack and Fatal:l.ty Rate 

The attack rate is 5 to lOi, being lower in El Tor ch~lera than 
in classical cholera (in the Philippines, less than Ii). The attack 
rate in people who are more than twenty years of age is twice as high. 

Most untreated caolera patients will die during a severe outbreak 
(40-1~ or higher), but with proper management, the fatality rate can 
drop to O.5-1i although even with careful treatment the fatality among 
children is higher than among adults. 

7. Type of epidemic 

Cholera is a highly contagious disease with a low attack rate. Its 
short incubation period~ne to five days) is one of the most favourable 
factors in spreading the disease fast among a large number of people. A 
spread may be explosive or progressive (sporadic). 

8. Cholera control measures 

Cholera co~trol measures include: 

(a) 

(b) 

(c) 

The prevention of the spread of the disease to new areas 
by limiting the movements of the people from the infected 
areas by mea~ of quarantine and the isolation of cases 
and carriers. 

Elimination of the vibrios from the environment through 
improved sanitation, mainly the provision of clean water 
supplies, sanitary waste disposal, and the disinfection 
of suspected materials; the promotion of personal hygiene 
to prevent further distribution of the vibrios. Fly 
control is also helpful. 

Health education Of the public - most of the cholera 
co'ntrol measures should be acceptable to and adopted 
by the public j without their co-operation even the 
best sanitary :facilities will remain useless. Health. 
education in very simple and easy terms, which are 
understandable by all, should be applied along with 
the other measures. 

.. 
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IMMUNITY m CHOIERA 

by 

Dr. Y. Watanabe 

1. Barriers against vibrio infection 

(a) Natural barriers 

(i) acidity in stomach 

(ii) competition of intestinal flora 

(iii) nutritional status 

(b) Immunological barriers 

(i) antibacterial immunity 

(ii) antitoxic immunity 

2. Antibacterial immunity 

1. Vibriocidin 

2. Tissue immunity (-ties) 

3. CoproanUbody (-dies) 

heterogeniety of specific antibodies 

immune memory 



• 
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3. Antitoxic Immuni.ty 

Nature of cholera toxin 

: 
Activity Cell wall : Intracellular Heat and dialysis 

. · . · Mouse lethal . + + : stable I not dial.yzable: . • 
· · Embryonal1d egg + + : stable, not dialyzable: 

: 
· · Dermatox1c + :lablle, not dialyzable: 

In:tant rab'bit + : labile, not dialyzable: 

Ligated loop + :lablle, not dialyzable: . . 
Anurian epithelium + + : stable, dialyzable 

: 

(1) Antitoxic immunity to intracellular toxin of V. cholerae 

(2) Antitoxic immunity to cell wall toxin of V. cholerae 
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14. uvmONMEN'rAL AND FOOD SAl'llTA'lION 

by Mr. J. Morales 

outbreaks ot cholera are indicatiotlS ot inadequate environmental 
sGDitation and unhealthy l1v1ns cond1tiotlS. They occur in cODllllUtl1ties 
that lack safe and adequate water supplies, a sanitary system ot excreta 
disposal, hygienic coDditiotlS ot food handl1ns. 

In the Ph1lippines there are some 1200 waterworks systems, 17 000 
artesian wells, and 7000 improved springs. Most of these sources are 
inadequate and of doubttul safety. :rt is est:lmated that some seven 
million people, out ot a total population of some thirty million, 
depend ent1rely on unprotected shallov dug wells and surface water. 
It can be said, theretore, that in the tield of water supply a great 
deal remains to be done. Chlorination practice at present cannot be 
said to be adequate. 

In the field of excreta and other waste disposal, the conditiotlS 
are not satisfactory. 

The National Waterworks and Sewerage Authority and, in a small way, 
the Division ot Envirotllllental Sanitation, with the assistance ot UNICEF, 
is mak1ns some headway in increllsing the number of public water supplies 
and in sanitary latrine cotlStruction, but the pace is not adequate to 
catch up with present needs. ~er, there is a very high rate of 
population increase. 

Investigation of the possible causes of an El Tor outbreak revealed: 

(a) a deep drilled well provided with a pump, with water surface 
some thirty feet deep, adJacent to a highly polluted drain 
carryins the wastes from houses without toilet facilities; 

(b) a shallow, open dug well, with water surface about four 
feet deep meant for domestic purpose; 

(c) a piped water supply in continuous supply but with faulty 
Joints thus faCilitating the entrance of waste water i 

(d) the effluent from a hospital septic tack floving into a 
roadside ditch; 

(e) a fifth source of infection is food and this plays a very 
important role. 

In the areas along coastal settlements, uncooked sea food is 
probably the main cause of the El Tor outbreaks. 

Activities of the Department of Health in the control of El Tor 

(a) Training and re-training of sanitary inspectors in train1ns 
centres established with the assistance of t1NIIlEF and WHO. 
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(b) Providing health centres, hospitals and selected communities 
with water supplies. This is aided materially by UNICEF 
and technically by a WHO sanitary engineering consultant. 

(c) A food sanitation project is planned with WHO assistance. 

(d) Improvement of the water-seal toilets by constructing 
simple sewerage to take out the effluent from the latrines 
to stabilization ponds~ 

(e) Finally, attention was d~awn to the high prevalence of gastro
enteritis which is closely associated with cholera in that 
basic factors of environmental sanitation operate equally in 
this disease. 

• 

• 

• 
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15. CHOlERA VACCmATIOli 

by Dr. J.C. Azurin 

In a controlled field trial on some 5811. 000 people in an endemic 
cholera area in the Philippines I it was demonstrated that cholera vaccines 
gave moderate protection of short duration. The injection of a Bingle 
dose of vaccine prepared either with V. cholerae classical or V. cholerae 
El Tor gave over ~ protection for tIie t1l'st two months • The-immunity 
conferred by the classical cholera vaccine rapidly declined af'ter three 
to four months. The V. cholerae El Tor vaccine gave protection for six 
months but its effectIveness also declined. An oll-adJuvant vaccine 
prepared from V. cholerae classical type, conferred an increased protection 
of a longer duration, but owins to its severe reaction, its use could not 
be recOl!lDended. 

The following table illustrates the findings: 

TABIE 1 

EFFEC'l.'IVEHESS* OF THE vAcCINES OORlXl THREE PERIOrs OF '!WO l«>N'llB EACH 

! Period 
\ (days) 
f 

8-60 

6l-l2O 

121-195 

cases Be 

13 

30 

44 o 

26 68 

18 

19 

15 

I 

l1l8 
I 

o 

o 

o 

o Total I 
! averase . 
leitective-I 
I ness 

I 
I 

On the basiS of this trial it can be said that cholera vaccination does 
not change the course of the disease once an individual is affected. n 
was f'ound also that there was no indication that cholera carriers were 
attributable to cholera vaccination. 

FUrther laboratory and field investigation to improve and assess the 
effectiveness of' cholera vaccination are required if the control of cholera 
is to be effected through vaccination. . 

~e eitectiveness of the vaccine is expressed as the percentage 
in the incidence rate in illmunized groups when compared with the control 
group. 
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16. HEALTH EDUCATION IN CHOIERA CONTROL 

by Dr. T. Gomez 

1. Objectives 

(a) To create an awareness among the people of the existence 
of the cholera problem. 

(b) To inform the community of the health services available 
for its prevention and control. 

(c) To promote a better understanding of its causes, prevention 
and control. 

(d) To enlist the support and participation of the community in 
the planning and implementation of the various preventive 
and control measures required. 

(e) To bring about desirable changes in health attitudes, 
beliefs and practices that will contribute to the 
control of cholera. 

2. Target grOUpS 

(a) Populace in the endemic areas 

(b) C81"riers and household contacts 

(c) Low-income groups especially along the coastal areas 

3. Activities 

3.1 With the staff 

Re-orientation of the health personnel on the disease behaviour 
and patterns and on the different activities related to its 
prevention and control and discussing with them their roles 1n 
the programme. This could be done through seminars, conferences 
and staff meetings. 

,.2 With the community 

To disseminate basic information On the disease, the prevent1ve 
and cOi:ltrol measures used, meetings and conferences should be 
arranged with community leaders. These should include: 

(a) instruction on reporting of cases suggestive of cholera 
and the need for them to submit promptly for treatment; 

(c) the 1mportance of getting vaccinated against the disease; 

• 
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(c) 

(d) 

(e) 
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advice on boiling water for drinking when not sure 
of its source; 

the importance of eating only cooked foods and heating 
left-overs; 

the need to keep houses in a sanitary condition and to 
dispose of garbage and wastes in a sanitary manner. 

The private medical practitioner should be invited to participate 
actively and should be prepared to give information about cholera so 
that the people know all about it. 

Inclusion in the course content of classes for mothers l foodhandlers l 
and other community groups of basic information regarding the disease, 
its cause l prevention and control. 

Extensive use of mass media of communication to supplement individual 
and group discussion. The tools or media used must be carefully adapted 
to the level of the population groups supposed to be reached • 



17. EXPERIMENTAL CHOLERA 

by Dr. Y. Watanabe 

rr cell-~ee 
.. 

AnillBls Challengel Symptoms; toxin 

Mouse bact£'!riaemia cell-wall toxemia 

Guinea pig intestinal gr ? toxemia 
.. 

Infant rabbit .. intracellu- cholera like 
lar 

Ligated intestinal loop .. .. fluid 
accumulation 

Dog (mongrel) " .. cholera-like 

MOokeys tI " cholera-like 

1 HUman tI cholera-like -

1. Tbe challenge dose may be administered either by inoculating the 
cultures of V. cholerae parenterally, producing bacteriaemia, or 
per orem allowing growth of the organism in the intestine. 

2. The probable site of the toxin contained in the bacterial cell is 
indicated. 

3. The type of symptoms varies from toxaemia to fluid accumulation in 
the lumen of the intestine or cholera-like disease in man. 

.. 
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18. llf.I!ERNATIONAL SANI'l'AR! BmULA!nONS 
PERTAINIOO 'l'O CHOIERA 

by Dr. J.C. Azurin 

The provisions pertaining to cholera in the International Sanitary 
Regulations are contained in Articles 60_69. Since the infection. spread 
and affected many countries in the western Pac1f'ic and South-East Asia 
Regions in 1961 and even up to the present, it has been noted that many 
countries have instituted measures in excess of the provisions of these 
articles. Some of these were imposed with public health reasoning and 
some did not have such reasons to Justify their imposition. In spite 
of these excessive measures, however, the spreatl of cholera continued 

~ and it might be concluded that the provisiOns contained in Articles 
60-69 are not adequate to stem this infection. It is felt that a re
examination of these regulations is necessary in order to make them 
more effective, and if' possible, less restrictive. 

• 

.. 

Article 60 

The five-day incubation period provided for in this article represents 
the maximum as far as the disease is concerned and may be accepted for 
administrative. purposes. 

Article 61 

Paragraph 2 provides that any standard of anticholera vaccine in 
force in the territory where vaccination is performed shall be acceptable. 
The standard of' vaccination varies wide~ in many countries. ihe variation 
is in the preparation of' the number of organism per mill1.l1ter and in the 
other complements or contents of the vaccine. It is safe, therefore, to 
assume that antibody response to these varying preparations may differ. 
It is necessary at this time to establish definite standards of vaccination 
and vaccines for all health adm1niS~ations to f'ollow. 

ihe validity of a cholera vaccination certificate begins six days 
after the first injection alO remains so for six months thereafter. '!bis 
particular provision has placed restrictions on travel and does not meet 
the objectives of the International Sanitary Regulations I which is 
maximum security with the minimum interference with passenger traffic. 

Paragraph , 

The surveillance of' persons coming from infected areas is a tedious 
and a difficult procedure. Isolation, in order to be eff'ective, must 
be properly done by qualified and diligent personnel. When the passenger 
traffic is heavy, such procedure depletes the resources of' a quarantine 
station and the logistics to support this particular disease becomes too 
heavy. Isolation is also restrictive in view of' the fact that if' str1ct~ 
followed, it must cover the incubation period of' the disease, which is 
five days. The probleafi'it poses are great • 

I I 
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Article 68 

This particular paragraph has been used to ban certain imports from 
infected areas and has interfered with trade in some areas. The provision 
for fish has been taken in its broad term so that fish, which cannot be 
eaten in a raw state, has also been included in restrictions. Dried 
fish and fish in a cooked or canned state has been included in this ban 
on imports. This also pertains to sharki'ins. The restrictions were also 
applied indiscriminately to fruit. There are many fruits in their natural 
state that cannot transmit the vibrio in the normal course of trade. It 
is the writer's opinion that most fruits are incapable of transmitting 
the vibrio and these restrictions should be redefined. 

Artio::le 69 

Paragraph 1. No person shall be required to submit to rectal swabbing. 
This particular paragraph should definitely be maintained and enforced 
without any reservations. 

Paragraph 2. This paragraph provides :for stool examination of 
persons arriving from infected areas with symptoms indicative of cholera. 
\1hile this is a valid provision, it should be observed with caution. 

Many countries have abused this particular article and required 
rectal swabbing of passengers arriving from infected areas. This is 
a violation of Article 69. The violations encountered show that it 
has not been an effective barrier against the transmission of the 
disease. It has, moreover, resulted in many problems in international 
traffic. 

The provisions of the articles in the International Sanitary 
Regulations pertaining to cholera are inadequate and need a thorough 
review. They should be strengthened and, as far as those proviSions 
where abuses have been observed are concerned, a relaxation of the 
ineffective measures should be effected. 
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19. PUBLIC HEAIIm AIlMINIS'mATION m CHOlERA CONTROL 

by Dr. C.H. Yen 

1. Programme of cholera control activities 

1.1 PreparatOry period 

1.1.1 All public health officers and private practitioners should be 
oriented on the clinical picture and epidemiology of the disease, on 
the channels set up for prompt reporting, for sending specimens for 
laboratory investigation and for arranging for the hospitalization of 
patients or suspicious cases. It might be useful to organize a short 
course with hand-out pamphlets for personnel in the local health services 
and for private physicians. 

1.1.2 A system of central, regional and peripheral laboratories shall be 
established for the diagnosis of gastro-intestinal infection (especially 
for cholera, dysentery and sa1monel.la). Transport media and specimen 
containers should be supplied to the local heal.th units and practitioners 
at strategic points. 

1.1..' Mobile teams must be trained before epidemics occur. Their 
organization and duties are described under 1.2.,. 

1.l.4 VaCCines, supplies, disinfectants and diagnostic reagents should 
be stored for use in action programme as described under 1.2. 

1.1.5 General sanitation should be improved and steps taken to provide 
a safe water supply and to establish facilities for the treatment of 
night-soil and food and fly control. 

1.1.6 Health education should be promoted and should emphasize on personal 
hygiene and hygienic food preparation, food-taking and drinking habits. 

l.1.1 The quarantine measures should be applied according to the Inter
national Sanitary Regulations. 

1.1.8 Immunization programmes against cholera should be established 
bearing in mind the limitations of the vaccines used. 

1.2 Invasion period 

When a cholera case has occured, the following measures should be 
taken, in addition to those mentioned under 1.1. 

1.2.1 All clinical cases should be hospitalized and treated by reh;ydration 
with proper salt solutions and certain antibiotics. 

1.2.2 All household contacts of the case should be quarantined at home 
for one week and stool specimens obtained from all of them for V. cholerae 
culture (approximately lO-2~ of household contacts are found to have V. 
cholerae in their stools; these are sub-clinical. or asymptomatic cases
and should be hospitalized when they excrete the vibrios). 



1.2.3 Mobile teams composed 0:1' physicians, nurses, sanitarians and 
disinfection workers are needed to supplement the work in Cholera 
outbreak areas where the cases usually come :from the lower soc10-
economic level. In these areas, the local health units generally 
have limited :1'acilities. ~e teams should be provided with rehydra
tion fluid to be given at the bedside in the patient's home, 11' 
1nd1cated; the surrouadings 0:1' the patient should be disinfected and 
water and latrines provided. 

1.2.4 Efforts should be made to trace the source and spread of' the 
disease - through rectal or :1'aecal swab examinations. 

1.2.5 Food, water and other poss1ble sources should be bacteriologically 
examined f'or the presence 0:1' the cholera vibrio in order to locate the 
sourceS 0:1' spread 0:1' the d1sease and to control them. 

1.2.6 An efficient national reporting and intelligence system must be 
set up_ 

1.2.7 Mass 1mnunization, 1:1' not carried out be:1'ore, must be started. 

1.3 Surveillance period 

1.3.1 stool specimens :from diarrhoea and dysentery cases should be 
bacteriologically inves+.igated to che"Jc f'or possible cholera infection. 

1.3.2 The bacteriological investigation 0:1' :1'ood, water, :1'ru1t, n1gnt
soil, sewerage, etc. should be continued. 

1.3.3 Mass vaccination programmes should be repeated 1:1' necessary. 

2. Organizational aspects 0:1' cholera control 

2.1 NatioDBl level 

The minister 0:1' health or his delegate should be responsible :1'or the • 
work outlined in section 1. At the ministry level, the director 0:1' health 
services is usually the key person responsible :1'or cholera control work 
:1'or the whole country. The chiefs of laboratories, medical services, 
quarantine, environmental health and health education should be brought 
into the programme. An advisory committee composed 0:1' selected scientists, 
experts, administrators, cha;Lrman 0:1' medical associations, the Red Cross 
and other voluntary agencies, and government officials might be :1'ormed 
to assis~ the minister on the po11cy aspects 0:1' the programme. 

2.2 Regioral level 

As applicable, the regional health officer should direct and co
ordi.nate, supervise, and assist the work carried out at provincial and 
local levels. 
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2., Provincial level (or municipal) 

The provincial health officer should take full charge ot the control 
pl"OSrSIIIDI! within his area. Ii;Jbile teams shou1d be estabUshed to assist 
the work done at the local level. Hospital. and laboratory services 
should be DBde available. Epidemiological surveys could be organized. 
Health education and improvement ot environmental sanitation should be 
promoted. In tact, at this level all activities listed in section 1 
should be carried out. The local health units should serve as the 
peripheral teams ot the provincial control centre. All d1rectioos 
should come :from the provincial health officer. 

2.4 Local level 

:DIe to lack ot personnel and tacilities, the control 'Work ~ the 
local health units is chiefly concerned with the prompt detection and 
reporting ot cases and the referral of patients to the provincial 
hospitals; the disinfection o't the environment arQUIld index cases; the 
collect10n and sending of spec1meos to laborator1es; the app11cat10n 
of quarantine measures to house contacts. 

,. Enteric infect10n control centre 

As a cholera outbreak may uot occur 1n certain countries for some 
years or even when it occurs 1t may uot last for the entire year, 1t 
'Would be impractlcal to maintain 1n these countries 1n the absence of 
an outbreak a cholera control centre.· In these 10stances 1t is more 
desirable to establish an enteric 1nfectlon control centre all the year 
round to deal with enteric lnfectlon, 1ncluding diarrhoea, dysenter1es 
and cholera. 
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20. IN'l'ERNM'IONAL COLLABORATION IN CHOLERA CONTROL 

by Dr. A.H. Abou~areeb 

1. Evolution of international collaboration 

1.1 The international sanitary conferences 

1.2 '!'he establishment of Public Health International Office (L'office 
International D'Bygiene Publique - ODIP) in 1907 

1. 3 '!'he Health Organization of the League of Nations 
The establishment of the World Health Organization 

2. Aims of international collaboration 

2.1 Prevention of international spread of cholera. 

2.2 Utilization of all available knowledge and tools for cholera 
prevention and control. 

2.3 Filling gaps in our knowledge on various aspects of cholera 
through basic and applied research to obtain more effective 
tools for its control and el:Lm1nation if possible. 

2.~ Emergency assistance to combat epidemics and prevent their spread 
to other countries. 

2.5 General measures, e.g., overall improvement in sanitation. 

3. 'WHO activities 

3.1 Expert panels and committees 

3.2 International Laboratory for Biological Standards 

3.3 Emergency assistance to countries, e.g., 1958 to 1960, Nepal 

3.~ Formulation of requirements for cholera vaccines by a study grwp 
in 1958 

3.5 'WHO programme on cholera research and control from 1961 onwards. 

3.6 Administration of the international sanitary regulations 

3.7 Cholera control 

3.7.1 Emergency programme 
'WHO Cholera Control Team, l~ 

3.7.2 'WHO Cholera Pbage~ing centre 

3.7.3 Publications, seminars and courses 

• 
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3.8 Cholera Research: 

3.8.1 Scientific Group on Cholera Research, 1962 
3.8.2 Collaborative laboratory studies of cholera vaccines 

3.8.3 The Second ScientIfic Group on Cholera Research, 1964 

3.8.4 Cholera vaccine studies 

3.8.5 The role of carriers and vehicles of infection and viability 
studies 

3.8.6 . Experimental cholera 

3.8.7 Genetic studies 

3.8.8 Studies on pathophysiology and treatment 

3.9 General measures for improvement of sanitation 
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21. SPECIAL 1EC"l'tIRE: INTER-REGIONAL CO-OPERATION AND NNl'IONAL 
PROGRAMMBS FOR CHOlERA AND ENTERIC J:N.lIECTIORS CON'mOL 

by Dr. B. Cv .1etanov1c 

1. Coumon factors in cholera and enteric infections 

2. 

- iceberg phenomena 
- inter-epidemic periods 
- diagnosis, detection, treatment, prevention 
- public health aspects 

WHO programme of research through international co-operation . 

(a) in cholera: transmission, carriers, vaccine, treatment, 
prevention, studies 

(b) in enteric infections: vaccines, sanitation 

3. WHO programme of cholera and enteric infections control 

(a) international cholera and enterobacteriaceae reference centres 

(b) cholera control teams (inter-regional) 

(c) diarrhoeal diseases team (inter-regional) 

(d) regional coumunicable diseases teams 

(e) WHO cholera vaccine bank and crush programme 

(f) WHO "cholera information" and other publications 

4. Rational programmes as part of broader international control 
endeavour 

(a) international sanitary regulations 

(b) surveillance and reporting 

(c) supplies and staff 
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WHO International Reference centres for Enterobacteriaceae aDd vtbrios 

WHO IaternatioD&l Salmonella centre 
Institut Pasteur 

Paris, France 

· · WHO International Shigella centre 
Central PUblic Health IJlboratory 
ColiDdale, Loadon, Eogland 

· · · · · · 
WHO International Shigella centre 
Communicable Diseases centre 
Atlanta, Georgia, U.S.A." 

WHO International centre for Enteric Phage-Typing 
" Central Public Health IJlboratory 

collndale, London, England 

WHO International Reference centre for Vibrio Phage-Typing 
Indian Institute of Experimental Medicine 

calcutta-32, India 
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22. SPECIAL IECTURE: EPIDEMIOIOOY AND CONTROL OF CHOLERA 'Wl'l'H 
SPECIAL REFERENCE TO CHOLERA OUl'.BREAKS IN HOm KONG 

by Dr. P.H. Teng 
Director of Medical & Health Services 

1. Preventive measures -
(a) Sanitary disposal of human excreta. 

(b) . P;rQtection and purification of water supplies. 

(c) Boiling of milk and dairy products. 

(d) sanitary provision of processing, preparation and serving of 
food, especially those eaten moist and raw. Special attention 
to proviSion and use of hand washing facilities. 

(e) Destl'Uction of flies, control of fly breeding and screening 
to protect food against fly contamination. 

(f) Education of the public in personal hygiene, especially 
washing hands before ea~ing and after defaecation. 

(g) Active immunization with cholera vaccine. 

2. Control of patients, contacts and their environment 

Prompt diagnosis, based on prima facie evidence, should be made 
possible and facilities for laboratory examinations made easily available. 
Even suspicious cases should be isolated as experience has repeatedly 
shown that it would be prudent to isolate cases presenting clinical 
symptoms even with initial negative laboratory findings. 

There should be a very rigid programme for isolating the carriers, 
followed by intensive chemotherapy to prevent the spread of the disease. 

3. Epidemic measures 

In the face of an outbreak, the preventive measures should be 
urgently intensified, as was exemplified by the Temple street Well 
episode. The full sequence of events was narrated and the speedy 
action talten adverted what might have developed into a Colony-wide 
outbreak of unmanageable proportions. 

4. International. quarantine measures 

In view of the epidemiological characteristics of El Tor cholera, 
particularly taking into consideration the present day concept of the 
relati~ly low efficacy of the cholera vaccine and the problem of carriers, 
some modifications will soon have to be made in the provisions of the 
International SanitlU7 Regulations (ISR). Besides, we are also faced 
with the restrictions contained in the ISR which are questionable. 
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El Tor cholera is a disease which is an increasing menace and it 
is gratifying to note that there has been excellent international co
operation by many countries when they had outbreaks during recent years. 
In this connection, due credit must be given to the World Health organization 
in its efforts to study and deal with the problems 01' cholera prevention 
and control, and to act as the co-ordinating agency between governments 
at the international level. 

5. Surveillance with reference to night-SOil investigation in HOng KOng 

Re1'erecce was made to the intensive system of night-soil investigations 
for the early detection and continued surveillance 01' the presence of vibrios 
and the non-agglutinable vibrios in the night-soil. An important part of 
this system is the year-round examination of samples taken !'rom pooled night
soil for the presence of vibrios and this has yielded valuable epidemiological 
information. For example, it has led to the belief that one to 1'1ve days 
after the occurrence of the first case, there is dissemination 01' the vibriO, 
sometimes widespread in the COlIBDUnity, and that this dissemination remains 
until the end 01' the outbreak. Incidental observatiOns, which have been 
investigated, show a variation in the !'requency of isolation of non
agglutinable vibrios. 
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