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1. SUMMARY OF T HE REPORT 

A post-graduate refresher course in tuberculosis, organized by the World 
Health Organization and the Government of Fiji, was attended by fifteen Assistant 
Medical Officers (ANO' s) from: 

British Solomon Islands Protectorate 
Cook Islands 
Fiji 

"G1+bert& Ellice Islands 
, "NeW'Hibfo1c1ee' ~\', .. ' '.,; ;;, 

Niue 
Tonga 
Territory of Papua/New Guinea 
Trust Territory of tbil Pacific Islands 
Western Samoa 

It was held in Suva from 14 January to 6 February 1959, was based on the 
Central Medical School and was conducted by: 

Sir Harry WUnderly, K.B., M.D., F.R.C.P., F.R.A.C.P., 
WHO Consultant 

Dr. L.O. Roberts, M.D., M.R.C.P., M.P.H., 
Regional TUberculosis Adviser of WHO 

with the help of many local specialists. 

The course was designed to be realistic and practical and of maxfmam help 
• to the participants when they returned to their ordinary duties. The curriculum 

included: 

-• <a> Formal lectures followed by questions and discussions on: 

Prevention 
Epidemiology 
Nutrition 
TUberculin testing 
BCG 'vaccination 
Case finding 
Diagnosis 
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Bacteriology 
Radiography 

- 2 -

The chest and contact clinics 
Primary infection and tuberculosis in children 
Extra-pulmonary disease 
TUberculosis associated with other diseases 
Treatment 
The work of VIlO 
Record keeping 
Statistics 
Tuberculosis in animals 
Organizing a tuberculosis control programme 

(b) Demonstrations of: 

Tuberculin testing and BCG vaccination 
Aftercare and physiotherapy 
Practical bacteriology 
Ward rounds and clinical review of cases 
Diagnostic radiology 
Operation of a mobile mass miniature radiography unit 

(c) Visits to: 

Tamavua Tuberculosis Hospital 
The Colonial War Memorial Hospital 
Makogai Leprosy Settlement 
A rural tuberculosis hospital 
A Fijian village 
The abattoirs for demonstration of meat inspection 

(d) Discussion grcups and expert panels 

(e) Cinema films 

Emphasis was placed on WHO-recommended techniques, on prevention as the 
foundation of a control programme, and on the basic principles which can be applied 
anywhere even when facilities are minimal. 

An evaluation was carried out and arrangements made for follow-up. 

This intensive course, lasting for four weeks and covering all aspects of 
the subject, was greatly appreciated by the participants who were unanimous in 
asking that another course be held in two or three years. 

~ :-.- , , 
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2. THE REPCRT IN FULL 

The planning of the course 

A proposal in principle to hold a tuberculosis refresher course for assist
ant medical officers from various Pacific Island territories was discussed between 
the Regional Director of WHO and several governments. As the umergraduate curri
culum is crowded ani as tuberculosis is a major problem in many of the territories, 
it was believed that a refresher course designed to be of practical value to those 
in the field would serve a useful purpose. The proposal was developed by WHO, . 
financial provision was made in the budget for one oonsultant and twenty short-term 
fellowships for participants, and this was approved by the Regional Committee in 
september 1956 • 

Af't,er consultation, the Government of Fiji kindly agreed to act as host and 
to make its facilities, including the Central Medical School, available for the 
purpose. 

Invitations to nominate participants were sent by the Regional Director to 
governments in March 1958, and after an interval sixteen acceptances were received. 
It was decided to hold the course during the vacation of the Central Medical School 
in January and February 1959. 

The services of Sir Harry~erly, farmerly Commonwealth Director ot 
Tuberculosis for Australia, were obtained as WHO consultant. 

The Regional Tuberculosis Adviser visited Fiji in October 1958 and consulted 
with the Director of Medical Services and the Principal of the Central Medical 
School. Decisions were taken on the dates of the course, the reception and aoconao
dation of participants, financial arrangements, transport, secretarial help am 
office·supplies, the part to be played by local specialists, etc. 

A month later, the Adviser and the WHO consultant spent a week in Sydney 
and discussed the philosophy of the course, the lectures to.be given, the inclusion 
of demonstrations, field trips, discussion groups, cinema f:l.lms, etc. A tentative 
programme was drafted. 

The Consultant and the Adviser met by arrangement in Fiji early in January 
1959. In consultation with the Director of Medical Services and the acting Prin
cipal of the Central Medical School final arrangements were made, the programme was 
oompleted and mimeographed, and preparatory documents were prepared. 

The participants arrived in Suva between 10 and 13 January and, with one or 
two exceptions, were accommodated in the School. The course began on the morning 
of 14th January. 

2.2 

2.2.1 

2.2.2 

2.2.3 

2.2.4 

Objectives of the course 

To give selected AMO's an intensive postgraduate course in all aspects of 
anti-tuberculosis work with special emphasis on prevention, diagnOSis and 
control. 
To make tiE course essentially practical, realistic and geared to the work-
ing conditions of the AMO's in their respective territories. ' 
To emphasize that tuberculosis control is based on prevention and that 
prevention is based on simple prinCiples which can be applied, at least in 
part, even where personnel and facilities are minimal. 
To urge the AMO's to spread this teaching among the:lr oolleagues a:f'ter 
their return home. 
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2.3 The programme 

First Week 

I , 
I D.a t e T ime 

I , , 
I , I 

Wednesday 0900 Opening address I Dr. P. VI. Dill-Russell 
I I 

-ditto- Mr. K.J. Gilchrist 
14 I I Introductory talk I Dr. L.O. Roberts 

I I 
-ditto- I Sir HarryWunderly 

January Tea break 
I I I 

1030 The prevention of tuberculosis, Sir Harry WUnderly 
I 1 followed by discussion 
I 1200 I LWlch I 

I 1400 
I 

Epidemiology I Sir Harry WUnder1y 
1510 Tea break 

I 1530 I Discussion on Epidemiology I 

I 
1600 Study period I I 

I I 
, 

Thursday 0430 
I 

Bus leaves the Central Medical, 
I School for all-day visit to 15 I I I Makogai (meals on boat; 

January I I return to C.M.S. 1930 hours).' .... ...:. 

I I Leader I Dr. L.O. Roberts 
I I I 

Friday I 0900 I Epidemiology:- review I Sir Harry Wunderly 
I 0930 I The Caucus (Tamavua Hospital) I 

16 I 1015 I Tea break I , 1030 
1 

The Caucus I 
January , 1200 LWlch 

I 
1400 I Nutrition Mrs. S. Parkinson I , 

I followed by discussion 
I 

1515 I Tea break I • I 

1530 Tuberculin ani tuberculin t 
I I 

testing I Sir Harry wunderly I 
I 
I 

, 
I 

, 
I 

Saturday I 0900 
, 

SOlie practical hints on Dr. L.O. Roberts , 
I , 

tuberculin - testing in 
I I I 17 
I I 

the field 
I 

I 1015 I Tea break January 1 
I 

1030 
, 

Summary of the week's work The participants I , I 
followed by discussion I I , , I I 
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Monda;y 

19 I 

January 
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Second Week 

B.C.G. vaccination 
Tea break 
B.C.G. vaccination 
Lunch 
Case-finding 
Tea break 
Case-finding (cont'd) 
Study period 

Case-finding:- review 

. 
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Dr •. L.O. Roberts 

Sir Harry WUnderly 
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1015 
1030 
1200 
1400 

I Tea break I 
I 1'1ard round (Tamavua Hospital) I 
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1600 I 

I 
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1000 I 

1100 I 

1200 I 
1400 I 

1515 
1530 I 

1600 I 

0900 , 
1015 
1030 I 
1200 ~ 

1400 I 

1600 I , 
I 

0900 I 

0930 I 
1015 
1030 I 
1200 I 

1400 I 

1515 I 
1530 I 

J 

0900 I 

to 1 

1100 I 

"The diagnosis of pulmonary dil(lease" Sir Russell Brock 
(film) followed by expert panel: I Sir Harry WUnderly 

am Drs. Gosden, Gurd, Knowles, Murphy and Roberts. 
Study period , 

Diagnosis 
Practical bacteriology 
Laboratory investigation 
Lunch 

Sir Harry WUnder1y 
Dr. M. Gosden 
Dr. M. Gosden 

Discussion Group No. 1 to present their case. 
Tea break 
Plenary session 
Study period 

The chest clinic 
Tea break 
Radiological investigation 
Lunch 
Primary Disease ) 
Tuberculosis in children ) 
"Respiratory physiotherapy in 

children" (film) 

The contact clinic 
The Caucus (Tamavua Hospital) I 
Tea break I 
The Caucus I 
Lunch I 

Summary am discussion o:f the week's work. 

Tea break 
open forum. 

followed by discussion I 

Practical laboratory work 
(at the Colonial 1,Tar 
Memorial Hospital) 

Sir Harry WUnderlJ 

Dr. H.E. Knowles 

Sir Harry WUnder1, 

Sir Harry WUnderlJ 

The participants 

Dr. M. Gosden 
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January 

0900 I 
1015 I 

1030 I 
1200 
1400 I 
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1515 I 
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Third Week 

Extra-pulmonary tuberculosis 
Tea break 
Review session (Tamavua Hospital) 

I Sir Harry Wund.erly 

Lunch I 

Tuberculosis complicated by other conditions 
a. Diabetes and tropical diseases - t Dr. C.H. Gurd 
b. Pregnancy - I Sir Harry Wunderly 

Tea break 

I 1530 Discussion 
I 

I 1600 I study period 

Tuesday I 

27 I 

January I 

r 
I 

WednesdayJ 

28 I 

I 
January I 

I 

Thursday I 

I 
29 

I 
January I 

Friday I 

30 I 

January I 

I 

I 

Saturday I 

31 I 

I January 
I 

- -

0900 I Practical demonstration - Tuberculin 
testing and B.C .G. vaccination 

Tea break I 1015 
1030 
1200 
1400 

I Extra-pulmonary tuberculosis I Sir Harry WUnderly 
I Lunch I 

Field trip to "Tainibokasi Rural Hospital 
(tuberculosis ward) and Lomanikoro I 

1600 I 
(sanitation and hygiene) Leader I Dr. M.G. Hawley 
Study period 

I Treatment - (a) General 
I Tea break 

"You can lick T.B." (film) 
I Treatment (cont'd) 

0900 
1015 
1030 
1100 
1200 
l400 I 

1600 I 

Lunch 
Treatment (cont'd) - (b) Surgical 
study period 

0900 I Treatment (cont'd) - (c) Specific:-
I Chemotherapy and its complications 

1015 Tea break 
1030 I Treatment (cont'd) 
1200 I Lunch 
1400 I The World Health Organization - Tillhat 

is and how it works. 
1515 I 
1530 I 

1600 I 

Tea break 
Question time 
study period 

I Sir Harry lIoTun:lerly 

I 
t 
1 

, Mr. R.I. Cohen 

• 
I 

~ 

, 
it I 

1 

I 

I 

Sir Harry Wunderly 

Dr. L.O. Roberts 

0900 I 

I 
1015 

Practical demonstration of Tuberculin I 
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1030 I 
1200 

im l 

0900 I 
to 

1000 I 

lFo J 

1200 I 

Tea break 
The Caucus (Tamavua Hospital) 
Lunch 
Discussion Group No.2 to present their case. 
SUmmary and discussion of the week's work. 

Ward round in Colonial War Memorial 
Hospital 

Practical laboratory work 

Mr. R.I. Cohen 

Dr. M. Gosden 
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Final session:- Director of Medical Services and full cast. , 
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2.4 TbEl Faculty 

2.4.1 Whole-time: 

Dr. L.O. Roberts, WHO Regional Tuberculosis Adviser 
Sir Harry lITurrlerly, WHO Consul tam 

2.4.2 Part-time 

2.5 

Mr. R.I. Cohen, Surgeon Specialist, C.W.M. Hospital 
Dr. P.W. Dill-Russell, Director of Medical Services 
Mr. A.D. Donald, Veterinary Officer 
Dr. R.A. Edmonds, Principal, Central Medical School 
Mr. K.J. Garnett, Veterinary Officer 
Dr. M. Gosden, Pathologist, C.W.M. Hospital 
Dr. C.H. Gurd, Physician Specialist and Medical Superintendent, 

C.W.M. Hospital 
Dr. H.E. Knowles, Radiologist, C.W.M. Hospital 
Dr. W.H. MCDonald, Deputy Director of Medical Services 
Dr. D.G. Murphy, Medical Officer in Charge, Tamavua Hospital 
Mr. A.F.S. Ohman, Chief Veterinary Officer 
Mrs. S. Parkinson, Senior Nutritionist, S.P.H.S. 
Sister Sinclair, Health Sister 
Dr. W.L.I. Verrier, Medical Officer in Charge of Medical Registry 

The participants 

Frank M. Aisi 
Tom C. Gaunede 
Philip Ilo 
John Kilatu 
Teleke Kofe 
Benjamin Lomaloma 
Terepai M. Mataina 
Henry Samuel 
Maka Sapolu 
Dick Tafatu 
Wilisoni Tigarea 
Sateki T. Tupou 
Minoru Uek:!. 
Ropati Viliamu 
John Viliua 

Papua & New Guinea 
Papua & New Guima 
New Hebrides 
British Solomon Islands Protectorate 
Gilbert & Ellice Islands Colony 
Fiji 
Cook Islands 
Trust Territory of the Pacific Islands 
We stern Samoa 
Fiji 
Fiji 
Tonga 
Trust Territory of the Pacific Islands 
v.Testern Samoa 
Niue 

2.6 Opening of the course 

The course was officially opened by Dr. P.W. Dill-Russell, Director of 

Ii 

• 

.. 

• 

Medical Services of Fiji and Inspector-General of the South Pacific Health Service, ~ 
at 9 a.m. on 14th January 1959, in the Assembly Hall of the Central Medical School. 
Dr. DUl-Russell welcomed the course and all concerned with it and stressed the 
importance of anti-tuberculosis services in the Islands. 

- 8 -

2.4 TbEl Faculty 

2.4.1 Whole-time: 

Dr. L.O. Roberts, WHO Regional Tuberculosis Adviser 
Sir Harry lITurrlerly, WHO Consul tam 

2.4.2 Part-time 

2.5 

Mr. R.I. Cohen, Surgeon Specialist, C.W.M. Hospital 
Dr. P.W. Dill-Russell, Director of Medical Services 
Mr. A.D. Donald, Veterinary Officer 
Dr. R.A. Edmonds, Principal, Central Medical School 
Mr. K.J. Garnett, Veterinary Officer 
Dr. M. Gosden, Pathologist, C.W.M. Hospital 
Dr. C.H. Gurd, Physician Specialist and Medical Superintendent, 

C.W.M. Hospital 
Dr. H.E. Knowles, Radiologist, C.W.M. Hospital 
Dr. W.H. MCDonald, Deputy Director of Medical Services 
Dr. D.G. Murphy, Medical Officer in Charge, Tamavua Hospital 
Mr. A.F.S. Ohman, Chief Veterinary Officer 
Mrs. S. Parkinson, Senior Nutritionist, S.P.H.S. 
Sister Sinclair, Health Sister 
Dr. W.L.I. Verrier, Medical Officer in Charge of Medical Registry 

The participants 

Frank M. Aisi 
Tom C. Gaunede 
Philip Ilo 
John Kilatu 
Teleke Kofe 
Benjamin Lomaloma 
Terepai M. Mataina 
Henry Samuel 
Maka Sapolu 
Dick Tafatu 
Wilisoni Tigarea 
Sateki T. Tupou 
Minoru Uek:!. 
Ropati Viliamu 
John Viliua 

Papua & New Guinea 
Papua & New Guima 
New Hebrides 
British Solomon Islands Protectorate 
Gilbert & Ellice Islands Colony 
Fiji 
Cook Islands 
Trust Territory of the Pacific Islands 
We stern Samoa 
Fiji 
Fiji 
Tonga 
Trust Territory of the Pacific Islands 
v.Testern Samoa 
Niue 

2.6 Opening of the course 

The course was officially opened by Dr. P.W. Dill-Russell, Director of 

Ii 

• 

.. 

• 

Medical Services of Fiji and Inspector-General of the South Pacific Health Service, ~ 
at 9 a.m. on 14th January 1959, in the Assembly Hall of the Central Medical School. 
Dr. DUl-Russell welcomed the course and all concerned with it and stressed the 
importance of anti-tuberculosis services in the Islands. 



• 

- 9 -

The Acting Principal welcomed the WHO representatives and the participants 
to the School and outlined some administrative arrangements • 

The ~yriO representatives spoke briefly. 

f After a tea interval for conversation and general get-together, the first 

.. 

scientific session began at 10:30 a.m. in the Science Lecture Room. 

2.7 content of the course 

As can be seen from the progranune (pp. 4-7), every aspect of tuberculosis 
was dealt with. The asking of questions was encouraged and a max:imum of time given 
to free discussion. The participants took full advantage of this and their ques
tions were numerous and the discussions lively. The faculty, for their part, 
asked many questions of them to ascertain tIE conditions prevailing in their terri
tories, the facUities available, how specific problema had been dealt with in the 
past and how they might be tackled more effectively in the future. Thus, there was 
a full exchange of views throughout. 

To make the content more varied and interesting, formal leotures were inter
spersed with demonstrations, field trips, discussion groups, etc. The items can 
be 8UJIIIIlal'ized as follows: 

• 2 .7.1 I.e cture-discussion: 

Every lecture-period was divided into two parts: in the first half tbil 
formal lecture was given, the second being devoted to questions and free discussion. 
This was the pattern of all leotures. As detailed summaries of the lectures were 
made available to the participants, and are reproduced as Annexes 1 to 16, they 
need not be described any furtbilr. 

2.7.2 Demonstrations: 

2.7.2.1 Tuberculin testing: reading of reactions to intra-dermal tests performed 
with P.P.D. tuberculin, and B.C.G. vaccination, were demonstrated both in a dis
pensar,y and at the central Medical School by the AHO (M. Salata) in charge of this 
work. While the Heat 'gun' waS used for tuberculin testing at the Colonial War 
Memorial Hospital, i.e., the per-cutaneous method, all other tuberculin testing' was 
done by the intra-cutamous method using 5 T.U. of P.P.D. as recommended by WHO. 
In BCG vacoination, the intra-cutaneous method was used. 

2.7.2.2 The post-operative care of patients who had undergone intra-thoracic 
operations, the physiotherapy given such patients, and the special procedures ap
plied before and after operation, were demonstrated at the Colonial War Memorial 
Hospital by Mr. Cohan (Surgeon) and Dr. Phillips (Specialist Anaesthetist). The 
latter demonstrated the special equipment requ~ed for blocking off the necessary 
bronchial openings during operation, the immediate post-operative inspection of the 
bronchial ope~s and the methods used to ensure satisfactory expansion or re
expansion of the lung. Postural drainage and "oontrolled breathing" were both 
demonstrated by the physiotherapist. Re$UBoitation methods were shown by the 
Sister in charge of the resuscitation war~. 

• 
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2.7.2.3 Two visits by the participants to the bacteriological laboratory enabled 
Dr. Gosden and her technicians to give the AMO's additional practical experience in 
the preparation of sputum slides and their staining by the Ziehl-Nielsen method. 

2.7.2.4 As can be seen from the programme, the participants paid a number of visits 
to the Tamavua Tuberculosis Hospital. They attended the Caucus where the Medical 
Officer in Charge, the Surgeon Specialist and the Anaesthetist discussed patients 
who might be sUitable for surgery. They were also taken on ward rounds by the 
AMO's in charge and took part in review sessions. They were also given a demorB
tration of interesting X-ray films. 

On another occasion a mobile X-ray unit was brought to the hospital and was 
demonstrated to the partiCipants, all of whom had a miniature film taken of his own 
chest. 

2.7.3 Visits 

2.7.3.1 Makogai Leprosy Settlement was visited and its layout and organization 
observed. A demonstration of leprosy complicated by tuberculosis was brief, as this 
complication (TB) is rarely seen now with modern leprosy treatment. ObVious cases 

,of cutaneous leprosy for demonstration purposes were also few, as the lesions so 
'.soon become inconspicuous under chemotherapy. The hospital was Visited and micros-
cope slides examined. The number of patients on Makogai was falling as hOme treat
ment became popular and other territories preferred to look after their own cases. 

2.7.3.2 At the Wainibokasi Rural Hospital were seventeen tuberculosis patients 
undergoing treatment. It was necessary to travel for 50 minutes by bus from the 
Tamavua Hospital to reach Wainibokasi, The surroundings of this hospital were very 
attractive as it was situated on a peninsula of land adjoining a large river. It 
had 40 beds, 23 of them for tuberculosis, and was in charge of an AMO who had no 
other responsibilities. Some of the tuberculosis patients had been transferred 
from Tamavua for disciplinary reasons; some because they were considered to have 
reached the stage of maximum benefit from sanatorium care, others to cant inue treat
ment not requiring specialist supervision. There were several patients with tuber
culosis of the spine. 

A visit was paid to a Fijian village situated on a tidal river. The pur
pose was to inspect the sanitation and hygiene of such a Village. The latrines were 
built out over the river bank. At the time of the visit, there was no definite 
evidence that they had ever been used. Garbage disposal also was effected by the 
tidal river. Three kinds of native hut were demonstrated: the old, of purely 
native construction; a typical hut now supplied by the Department of Fijian Affairs; 
and, a tho~oughly modern one built by a progressive member of the village community. 
The kitchens received special attention. 

The visit commenced with a Kava welcome and ceremony by the Headman and the 
more important members of the male community. After all the formalities, Dr. Hawley 
gave a talk to tl:e AMO's on village hygiene, sanitation, diet and cooking, and the 
visitors were conducted around by the Headman of the village, the AMO practicing in 
the area and by the local "magistrate". This very pleasant and instructive visit 
concluded with the distribution of native foods prepared by the female members of 
the village community. 

• 

• 

.. 

• 

rl 
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2.7.3.3 Meat inspection: a very complete and useful demonstration was given at 
the abattoirs by the veterinary Department. By prior arrangement, a number of 
beasts had been brought in from known tuberculous herds, so that there was plenty 
of material for showing lesions, and the whole sequence of events, from slaughter
ing to demonstrated tuberculosis, was shown to the participants. The latter found 
this very useful and suggested that more about the subject might be taught in the 
undergraduate curriculum, 

2.7.3.4 BCG vaccination: the writers of this report, but not the participants, 
visited a centre where BCG was being given to a group of people who originally came 
from the Solomon Islands. Some interesting information was gained about the culture 
of the people, and some suggestions were made on technical pOints • 

2.7.4 Discussion ~oups 

In order to encollI'age independent thinking and the use of the library, the 
15 participants were divided into three groups of fiVe persons each; each group 
was assigned a problem chosen by the Faculty and was asked to prepare a panel dis
cussion upon it and to present the result to the full class on a given date, atter 
whiCh a general discussion took place. 

2.7.4.1 Discussion Group No.1 consisted of: 

Ropati Viliamu (chairman) 
John Kilatu 
Philip Ilo 
Tom C. Gaunede 
Dick Tafatu 

and the topic, nSupervision of domiciliary care of tuberculous patients" was well 
presented and followed by a spirited debate. The possibilities of any sort of 
supervision varied greatly in different territories. In some, an AMO or nurse 
could cover a whole area (Niue), in others a district D\lI'se plus the staff of a 
district hospital (Western Samoa), in others, women's committees or volunteers 
(trained by AMO's) might be used. It was agreed that some sort of supervision was 
essential in a domiciliary programme, that difficulties could often be overcome by 
determined action, but that communications (eg. in a territory consisting of nume
rous inhabited islands, only a few of which had any trained personnel at all) were 
time-consuming and expensive. 

2.7.4.2 Discussion Group No.2 consisted of: 

Sateki T. Tupou (chairman) 
Terapai M. Mataina 
John Viliua 
Minoru Ueki 
',Tilisoni Tigarea 

e and the topic, "How to carry out a tuberculosis control programme in a rllI'al area" 
was well presented. and discussed in detail. It was decided that the chief methods 
were: (a) tuberculin-testing with BCG for negative reactors, (b) domiciliary chemo-

• therapy Under supervision, (c) the wise use of any beds that might be available, 
and (d) education. Ways of doing these things under different circumstances were 
discussed. 

• 

.. 

• 

• 

• 
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2.7.4.3 Discussion Group No.3 consisted of: 

Benjamin Lomaloma (chairman) 
Teleke Kofe 
Frank M. Aisi 
Henry Samuel 
Maka Sapolu 
Dr. M.G. Hawley (co-opted as consultant) 

• 

They considered "The social aspects and rehabilitation of tuberculous patients". 
The meeting was attended by a group of distinguished citizens of Suva and a repre
sentative of the Medical Department. A detailed discussion followed the panel 
presentation and methods of helping families when the wage-earmr was disabled 
included community help, cash payments by Government or voluntary association, and • 
exemption from school fees and taxes. In villages still living under the tradi-
tional community system, no problem arose, and the same applied to rehabilitation, 
For patients still infectious despite treatment, the choice lay between some kind 
of settlement or large doses of INH for ever, the latter being preferred tor those 
willing to co-operate, For those refusing to co-operate, it was either compulsory 
segregation or nothing, and public opinion did not support the former in most 
localities. 

2~7.4.4 At the expert panel discussion on 5 February the roles were reversed, the • 
Faculty and additional consultants constituting the parel and the post-graduate 
students making up the plenary session. Under the chairmanship of the Director of 
Medical Services, a question-and-answer procedure covered the whole field of pUblic- , 
health and prevention as applied to tuberculosis, questions were asked and answered, 
and each point summarized in turn by the chairman. 

2.8 Discussion and Evaluation 

Half way through the course, each AMO was irNited to submit a written state
ment about what he had learmd and what he had found particularly interesting or 
useful for his work when he returned to his own sphere' of activity. This process 
was repeated at the end of the course and discussed in the open evaluation session 
and the results can be summarized as follows: 

All AMO's appeared to appreciate the necessity of having a planned programme 
for the control of tuberculosis which would aim at the prevention of disease. Some 
referred to the need for having sanebody with knowledge and authority to co-ordinate 
the various methods of attack such as tuberculin testing and bacteriological inVes
tigations in case-finding. All found the emphasis placed on prevention, case-find
ing and contact examination most stimulating and felt that they would be better 
placed to handle their own problems since the importance of tuberculin testing and 
BeG vaccination had been repeatedly brought to their attention, 

The prophylactic use of INH in the ma.nagement of primary tuberculosis and 
the value of treatment with massive doses of INH in the domiciliary and ambulant 
care of the chronic infectious cases were concepts new to most, but all were anxious 
to use INH more vigorously and extensi~ely in their own work. 
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Some AMO's said that they sometimes had to inspect meat to decide its fit
ness for human consumption am were uncertain what to look for. They much appre
ciated the demonstration of meat inspection and suggested that more on this subject 
might be included in the undergraduate curriculum. 

It was their unanimous opinion that the course was well worthwhile because 
it had taught them much of very great practical value. The length of the course, 
four weeks, and tre proportion of lectures to demonstrations, field trips ani 
laboratory work was considered about right. The hope was expressed that there would 
be a similar or larger course in two or three years time, with the same participants 
plus a few new ones. A number of suitable locations were discussed • 

To this evaluation, carried out by the participants and the faculty jointly, 
the latter wish to add some points of their own. 

The AMO's spoke English really well and thus there was no language difficulty. 
They were very punctual, paid close attention at all times and their courtesy and 
good manners were outstanding. All these points were welcane in themselves, but 
also suggest that the AMO's really grasped the main points of the teaching. The 
questions which they asked confirmed this impression and indicated that they will 
apply the knowledge when trey return to their ordinary work. 

The whole-hearted co-operation of the local authorities was most valuable 
and made the task of the faculty very rrmch easier. The large number of local 
specialists who willingly offered their services for lectures and demonstrations 
was also very Valuable, not only from the technical viewpoint but also in introduc
ing variety and interest into the course. It would have been helpful if there had 
been more to demonstrate such as chest clinic services, a planned programme of 
dOmiciliary treatment, etc. 

The Central Medical School of which all the participants were graduates was 
an excellent place to hold the course and all its facilities were made freely 
available. 

OUr experience of cinema films confirmed a previous impression which is 
that educational films made in one country are seldom or never suitable for a quite 

.. different co-mtry. 

As regards the suggestion to have a second course in two or three years 
• time, the Faculty agreed in principle that such a course would be Valuable and 

inVites the Regional Director's attention to the suggestion. 

2.9 Follow-up 

The participants were told that as they had received short-term fellowships 
£rom WHO to attend the course, they would receive, at intervals, follow-up forms 
to be filled in. They were urged to give as much ini'ormation as possible about 
their progress, how the course had helped them and how they were able to apply the 

e knowledge gained to the solution of theiJ;" problems • 

.. 

• 

.. 

• 

• 
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Sir Harry WUnderly also said that they were free to write to him about their 
problems and, in fact, he definitely hoped to hear from them after an interval. 
It was stressed that these letters should deal with technical points only and not 
matters of policy. 

Participants were told that the Faculty would write a report on the course 
for the Regional Director of WHO. The latter would send copies to the governments 
concerned with a covering letter suggesting that all participants should receive 
a copy. 

2.10 Some administrative and financial details 

2.10.1 Accommodation 

The post-graduate students, with three exceptions, were lodged and had their 
meals in the School. 

The WHO representatives lived in a hotel in Suva. 

Ample accommodation was provided in the School for lectures, discussion 
groups and panels; the post-graduate students were free to use the recreation room 
and library; while a separate study was provided for the WHO representatives. 

2.10.2 Travel 

WHO;WPRO, being financially responsible, had arranged travel by air when
ever possible through QANTAS. Participants passing through Sydney were met by 
WHO's Area Representative; those arriving at Nadi were met by the government Medi
cal Officer, while those arriving at Suva had been instructed to report to the 
Qovermoont Building in Suva. The arrangements worked fairly well and 14 of the 15 
were present at the opening session. 

Return travel involved some complications, as always happens, but these 
were dealt with. 

2.10.3 Transport (to take the AMO's to field trips and demonstrations) was pr~d 
by the Medical Department at government expense. The arrangements were extremely 
satisfactory. 

The WHO representatives, who lived in Suva fi-.re miles from the School, used 
taxis (usually shared) as required. This was satisfaotory and much cheaper than 
hiring a drive-yourself car as originally intended. 

2.10.4 Secretarial assistance 

The Principal of the School had kindly placed his office and its staff at 
WHO's disposal. The typing of letters, despatch of cables, stencilling and mimeo-

.. 

graphing of working papers, etc. was done promptly, willingly and efficiently by iii 

the secretary, and was very satisfactory. 
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2.10.5 Office supplies 

• The Course used expendable office supplies from tba stock belonging to the 

.. 

.. 

Sohool, WHO being debited with the cost of supplies actually used. This was much 
better than WHO buying supplies independently. 

2.10.6 Finance 

It was arranged in advance that the Fiji Government would operate an advance 
account for WHO, to be disbursed by the Principal of the School acting as WHO's 
agent, and to cover WHO's financial rpsponsibilities on the spot, i.e., 

per diem of participants during travel 
per diem ot participants in Suva 
local transportation 
office supplies and cables. 

Per diem during travel was calculated from a schedule provided by WPRO, while per 
diem in Suva had been fixed at 14 Fijian shillings per day, 8 to be paid to parti
cipants personally and 6 to the School for accommodation and meals. As it did not 
se8m justifiable to assign a WHO finance officer to the course, the Adviser helped 
the Principal and his Administrative Officer to the best of his ability. 

A good many problems arose and some cabled enqUiries to WERO were necessary. 

So far as could be judged on the spot, the arrangement worked moderately 
well and was certainly less expensive than sending a WHO finance officer from 
Manila to SUva. 

3. ACKNOWLEDGMENTS 

The writers of this report wish to acknowledge with sincere thanks the 
great help they received trom many persons. 

The Director of Medical Services of Fiji, Dr. P.W. Dill-Russell, took part 
in all the preliminary planning and assisted in drawing up tba final programme. He 
gave much valuable advice and trom the very beginning made available the services 
of members of his staff for lectures and demonstrations. He personally conducted 
the opening ceremony and the closing session and acted as chaiman of the expert pa
nel on public health and rehabilitation. His unfailing courtesy, wide experience 
and sincere collaboration assisted greatly the smooth running of the course. His 
deputy. Dr. W.H. MCDonald. also gave invaluable help and advice. 

Tba value of the course was greatly increased by the excellent lecture 
demonstrations given by the specialist officers of the Colonial War Memorial Hos
pital. Dr. C.H. Gurd, Specialist Physician and Medical Superintendent, Mr. R.I. 
Cohen. Surgeon Specialist and Thoracic Surgeon, Dr. Phill1ps, Anaesthetist, Dr. 
Knowles, Radiologist, and Dr. Gosden, Pathologist and Bacteriologist, all played 
a valuable part. 

Mrs. S. Parkinson. Dietician, Messrs. A.F .S. Ohman, K.J. Garnett and 
A.D. Donald, veterinary officers. and Dr. W.L.I. Verrier, Medical St.atlstioian, 
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am Dr. G.D. Murphy, Medical Officer in charge of Tamavua Hospital, all gave help-
1'ul lectures and demonstrations. We are indebted also to Dr. Beckett, Medical 
Officer in charge of Makogai. 

Mr. Hay, Administrative Officer of Tamavua ensured punctual and efficient 
transport. 

The collaboration of Dr. R.E. Edmonds, Principal of the Central Medical 
School, and his deputy, Mr. K. Gilchrist, was invaluable and without it the course 
oould not have been held at all. A heavy load of duty fell upon Mr. C. Stephenson, 
the Administrative Officer, and Mrs. Stephenson, secretary-stenographer, which they 
discharged with ability and never-failing courtesy. Dr. M.G. Hawley, also of the 
Central Medical School, helped on several occasions. 

Last but not least, tribute should be paid to the participants themselves 
whose courtesy and close attention to the work were outstanding. It was a real 
pleasure to meet them and to encounter such responsiveness am willingness to learn. 
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Annex 1 

PREVENTION ----------
by 

Sir Harry WUnderly 

This is the most important part o£ al\Y programme tor tb3 control ot tube1"
culosis in a community. If the disease is prevented from occurring, the question 

.. ot how to treat the patient am how best to inVestigate the coriiacts will not arise. 
But we are still a very long way from that ideal position. 

It we set out to control tuberculosis the first thing we must do is to 
find the infect10us caS",d (case-finding) and render them non-infectious by: 

(i) education - personal. hygiene - public health 
measures; 

(11) treatmmt - general am special; 

in addition may need: 

(iii) segregation - it is essential to segregate the bacillus 
and, in order to aoh1eve this it may be necessary to 
segregate the patients for a longer or shorter period. 

Both night sanatoria and village settlements or hostels 
have their uses. 

(a) 'l'he known infectious persons cease to present a public-health problem 
when they have been really educated in how to "segregate the bacillus", 1.e., how 
not to pass the infection on to those they have to live, work and play with. As 
the result ot modern treatment, if properly tollowed out, many originally 1n1'ectious 
patients can be rendered non-infectious. But for a very long time they will need 
to be kept UlIder careful supervision am will require regular sputum examinations, 
especially during and after any acute respiratory infections which might be affect
ing the caamunity in which they are living. Mothers need this very careful super-

• vision for some months after childbirth, especially if they are allowed to breast
teed their babies. 

(b) The unknown infectious persons must be foUlld because they are extreme
ly dangerous to everyone with whom. they associate in everyday life. It is 1JIIportant 
to remember that it is the unknown infectious person who is dangerous - mass 
miniature radiography is still the best method of finding the infectious people 
amongst the apparently well, if the canmunity coverage is good, i.e., over 85 or 
90 per cent of the eligible population. 

I repeat - it is the unknown infectious person who is particularly dan
gerous and that 11' you wish to prevent tuberculosis trom spreading you mast do 
everything you can to raise the general standard of living - provide better housing 
with good ventllation, better diets with plenty of animal protein. 

• 

Annex 1 

PREVENTION ----------
by 

Sir Harry WUnderly 

This is the most important part o£ al\Y programme tor tb3 control ot tube1"
culosis in a community. If the disease is prevented from occurring, the question 

.. ot how to treat the patient am how best to inVestigate the coriiacts will not arise. 
But we are still a very long way from that ideal position. 

It we set out to control tuberculosis the first thing we must do is to 
find the infect10us caS",d (case-finding) and render them non-infectious by: 

(i) education - personal. hygiene - public health 
measures; 

(11) treatmmt - general am special; 

in addition may need: 

(iii) segregation - it is essential to segregate the bacillus 
and, in order to aoh1eve this it may be necessary to 
segregate the patients for a longer or shorter period. 

Both night sanatoria and village settlements or hostels 
have their uses. 

(a) 'l'he known infectious persons cease to present a public-health problem 
when they have been really educated in how to "segregate the bacillus", 1.e., how 
not to pass the infection on to those they have to live, work and play with. As 
the result ot modern treatment, if properly tollowed out, many originally 1n1'ectious 
patients can be rendered non-infectious. But for a very long time they will need 
to be kept UlIder careful supervision am will require regular sputum examinations, 
especially during and after any acute respiratory infections which might be affect
ing the caamunity in which they are living. Mothers need this very careful super-

• vision for some months after childbirth, especially if they are allowed to breast
teed their babies. 

(b) The unknown infectious persons must be foUlld because they are extreme
ly dangerous to everyone with whom. they associate in everyday life. It is 1JIIportant 
to remember that it is the unknown infectious person who is dangerous - mass 
miniature radiography is still the best method of finding the infectious people 
amongst the apparently well, if the canmunity coverage is good, i.e., over 85 or 
90 per cent of the eligible population. 

I repeat - it is the unknown infectious person who is particularly dan
gerous and that 11' you wish to prevent tuberculosis trom spreading you mast do 
everything you can to raise the general standard of living - provide better housing 
with good ventllation, better diets with plenty of animal protein. 



Annex 1 
page 2 

The destruction of tubercle bacilli is most important and can be done by 
burning, by boiling or by disinfectants. In hot dry climates sputum can be 
destroyed in sand baths or boxes which are exposed to the sun. Tubercle bacilli 
soon die in hot sunlight. 

Special precautions should be taken with the collection and handling of 
laundrL - both hospital and personal. Blankets should be hung out in the sunlight. 
Also t y can be soaked in a solution of lysol or of Fixanol C. Books should be 
exposed to sunlight. It has been found that books stored for 4 weeks no longer 
contain any viable tubercle bacilli. 

Special care also should be taken in laboratories and post-mortem rooms 
and mortuaries, where tuberculous material, is handled - wear masks, gowns and, when 
possible, gloves and wash the hands thoroughly after exposure. 

No1iification - all f<;>rms of tuberculosis should by law be made notifiable 
and records kept in a oentral case register. What is regarded as a "oase or tuber
culosis" varies from country to country and it might be helpful to state the Minis
try of Healthts (G.B.) requirements:-

(i) if the person with tuberculosis may infect others; 

(ii) or requires treatment for tuberculosis; or 

(iii) some modification of the person's normal course of life 
is needed on account of the tuberculous lesion. 

It would be wise on every notification form to have a statement whether the 
personts sputum is bacteriologically positive or not. 

Perhaps it would not be out of place at this point to state that there are 
two methods in which miniature radiography can be used. There is the met.hod we 
have just mentioned - mass or community-wide surveys. For these mobile or read~ 
transportable units are required. The second method is the examination of certain 
groups of the population - groups in which it is known that many cases of infectious 
tuberculosis will be found. Some of these groups are made up of people who are 
apparently ill, such as in- and out - patients of hospitals, sanat.oria and clinios. 
These groups will be discussed quite fully later on in this Refresher Course. 

(c) Persons who had active tuberculosis in the past years and whose lesions 
are now regarded as arrested or quiescent. In connection with tuberculosis one 
hesitates to 1,lse the term "cured" because even apparently calcified areas are often 
found to oontain c,aseous material harbouring many viable bacilli. These arrested 
and quiescent lesions may reactivate and so require constant and prolonged super
vision and this supervision should be as complete as is possible within the limits 
of trained personnel and equipment - laboratory and X-ray - available in the area. 
This supervision is especially important amoggst too aged. 

(d) The fourth and last group oontains those who have never been infected. 
They are nono-reactors to a tuberculin skin test. They need to be protected against 
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infection not only by building up their natural immunity by providing good living 
conditions, good ventilation in their homes, schools and place ot employment, 
adequate food of the right kinds as detailed by Mrs. Parkinson with plenty of ani ... 
mal protein, but by increasing their acquired resistance by vaccinating them with 
BeG vaccine. It must, however, be emphasized that BeG vaccination must never be 
expected to render other public health measures unnecessary, e.g. finding the 
infectious cases in the community and preventing their spreading infection in the 
comnnmity • 

Infectiveness of Tuberculosis 

How infectious is tuberculosis? 

"Oulture-positive tuberculous individUals with sputum are approximately 
twice as infectious as culture positive individUals without sput1.lll but with a cough 
and approximately six times as infectious as culture positive tuberculous persons 
without sputum and without cough" (Hertzberg). 

Tuberculosis in elderly men is providing an increasingly important publi¢'" 
health problem and may provide the nidus of infection in a c0l'llllUll1ty. Tr;r very 
hard to render these old patients with chronic disease non-infectious and this might 
be aohieved by giving them INH tablets every day for the rest of their lives. Hos
tel type accommodation might be considered suitable for them • 

Males in the higher age groups certainly have the highest mortality rates 
and in most countries they have the highest morbidity rate as well. 

Infants and children up to two years of age are a very susceptible group. 
It was stated in the Medical Research Council's report that "children with high 
tuberculin hypersensitivity are more prone to develop active (tuberculous) lesions 
than others". It is in these with the large reaction to the tuberculin skin test 
that the prophylactic use of INH should be considered. This might prevent the 
development ot active disease later on. 

Tuberculosis in Animals ... will be dealt with very thoroughly by the veteri
nary oi'f'icers. Bovine infection can be passed on to human beings by (i) infected 
milk or (ii) secretions from the lungs of an animal suffering from tuberculosis ot 
its lungs. 

To prevent the spread of bovine tuberculosis all milk used for human con
sumption can be produced by tuberculosis ... free attested herds or the mllk can be 
pasteurized. 

Education - patients and their families should be taught: 

(1) how to look after and treat infected sputum - sputum mug, etc.; 

(ii) the care of eating utensils and other domestic materials; 

(iii) the value of good ventilation, sunlight; 

(lv) the importance of an adequate diet of containing the right 
foods and the necessity for adequate rest. 
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EPIDEMIOLOGY OF TUBERCULOSIS 

by 

Sir Harry t-TUnderly 

It might be helpful at the beginning of this course to define some terms. 
Epidemiology is the "knowledge of the total sum of the natural events which are 
involved in the spread of tuberculous infection in a community and the development 
of onets infection into a case of tuberculosis in a ,certain proportion of the 
people infected, i.e., the whole mechanism which keeps tuberculosis going as a 
problem in a cOJllllUIlity". 

Inoidence is based on the nwnber of new cases developing in a given time 
- usually in a year. 

Prevalence is the total number of all types of tubercUlosis present in the 
comnmnity - some will have been known for a number of years. OUr information 
depends on two factors: 

(i) the quality of our .case-finding; and, 
(ii) the completeness of notifications and the maintenance of 

an up-to-date register. 

What is lIa case of tuberoulosis"? 

WHO accepts those who produoe a positive sputum on direct mioroscop,y, i.e., 
on the examination of sputum smears. 

In a study ot epidemiology: 

(i) mortality rates now very little light on the subject 
(ii) morbidity rates give much more information about the amount of 

tuberoulosis in the community. Must be careful t~ distinguish 
(a) tuberoulous disease from (b) tuberculous infection. The 
latter is found by conducti~. 

(iii) tuberculin surveys - care must be taken to exclude the effects 
of BeG vaccinaliion. 

What is notifiable case of tuberculosis? 

In different areas, and in different countries, there are different stan
dards. Some insist on positive bacteriologioal evidence, some accept "typical" 
radiological finding~ of course supported by clinical history and positive skin-test. 
A diagnosis of tuberculosis cannot be sustained in the presence of a perSistent 
negative tuberculin reaction except in very rare instances. 

Effect ot age 

Infants arid children up to :2 years of age remain a very susceptable group. 
Males in the higher age groups certainly have the highest mortality rate and may 

, , 

• 
• 

! .. 

Annex 2 

EPIDEMIOLOGY OF TUBERCULOSIS 

by 

Sir Harry t-TUnderly 

It might be helpful at the beginning of this course to define some terms. 
Epidemiology is the "knowledge of the total sum of the natural events which are 
involved in the spread of tuberculous infection in a community and the development 
of onets infection into a case of tuberculosis in a ,certain proportion of the 
people infected, i.e., the whole mechanism which keeps tuberculosis going as a 
problem in a cOJllllUIlity". 

Inoidence is based on the nwnber of new cases developing in a given time 
- usually in a year. 

Prevalence is the total number of all types of tubercUlosis present in the 
comnmnity - some will have been known for a number of years. OUr information 
depends on two factors: 

(i) the quality of our .case-finding; and, 
(ii) the completeness of notifications and the maintenance of 

an up-to-date register. 

What is lIa case of tuberoulosis"? 

WHO accepts those who produoe a positive sputum on direct mioroscop,y, i.e., 
on the examination of sputum smears. 

In a study ot epidemiology: 

(i) mortality rates now very little light on the subject 
(ii) morbidity rates give much more information about the amount of 

tuberoulosis in the community. Must be careful t~ distinguish 
(a) tuberoulous disease from (b) tuberculous infection. The 
latter is found by conducti~. 

(iii) tuberculin surveys - care must be taken to exclude the effects 
of BeG vaccinaliion. 

What is notifiable case of tuberculosis? 

In different areas, and in different countries, there are different stan
dards. Some insist on positive bacteriologioal evidence, some accept "typical" 
radiological finding~ of course supported by clinical history and positive skin-test. 
A diagnosis of tuberculosis cannot be sustained in the presence of a perSistent 
negative tuberculin reaction except in very rare instances. 

Effect ot age 

Infants arid children up to :2 years of age remain a very susceptable group. 
Males in the higher age groups certainly have the highest mortality rate and may 



Annex :2 
page :2 

have the highest morbidity rate as well. 

~proved milk supplY - either by using milk from attested herds or by pas
teurizat10n should lead to a great reduction in the index of tuberculous infection 
in the community. This will be dealt with in the lecture-demonstrations on bovine 
infection. 

Race and heredity 

• 

The question of race might be very important, e.g. the different "reactions" 
to tuberculous infection by Fijians and Indians living in these islands. ' 

In natural resistance perhaps race is definitely more important than here-
dity. It is related to diet, environment and, it is stated, to customs. • 

AcqUired resistance can depend on successful BeG vacciration or on success
fully resisted natural infection, i.e., "primary" infection. 

Both natural and acquired resistance can be diminished by superimposed 
infections such as malaria and the dysenteries or by under-nutrition, mal-nutrtt!on, 
bad housing, etc. 

Spread of tuberculosis is, in many instances, a "nigltAnfectlon", as in the 
Fijian villages, the "long houses" in Borneo on the "shop houses" of Chineae com
munities. 

Mental states, chronic alcoholism psycho-social crises, etc., are often 
precipitating causes. 

Climate has at least an indirect effect, e.g. crowding without proper ven. 
tilation as occurs in the polar regions and in the tropics. 

Immigration -.internal or external - oan be a factor, e.g. the movement 
from an area of low incidence or prevalence to one of high prevalence. 

Industry might increase the hazard as where there is a lot of dust - parti
cularly if it contains silica. Also work in hospitals, etc. 
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THE NlJI'RTI'rON OF TUBERCULOSIS PATIENTS 

by 

Mrs. S. Parkinson 

Poor nutrition and tuberculosis are related but the exact part 
played by diet in this disease is not known. Poor nutrition produces a 
general lowering of resistance to infection. The under-fed child or adult 
is therefore more likely to be attacked by tuberculosis bacilli than a 
well fed person. 

Some workers have found that a high intake of protein seems to 
ire rease resistance to tuberculosis, but more research in this field is 
needed. 

Nutrition in Hospital 

Diet unquestionably plays an important part in the treatment of 
tuberculosis. Long-term patients often become tired of food and lose their 
appetites. It is important to see that patients have the food that is 
familiar to them, and to see that there is same variation in the daily 
meals. This is not always easy to attain in rural hospitals. A lot can 
be done by making use of local fruits and vegetables and by using shell 
fish and other sea foods. 

The tuberculous patient has'a greater need of protein and some 
of the Vitamins than a healthy person. It has been found that the best 
kind of diet is one in which about one-half the total calories come from 
carbohydrate foods (roots, cereals and sugar). Pacific Island and 
Irrl1an people usually obtain 60-75% of their total calor:ws from starehy 
foods. A person who developes tuberculosis must be encouraged to replace 
some of the starchy foods in his meals with fish, meat, eggs, milk, fruit 
and green vegetables. 

Protein - 1I.n adult, or growing child over ten years suffering 
from tuberculosis needs about SO grams of protein every day. This will 
allow the patient to build up a reserve of protein within the boqy. In 
tuberculosis there may be considerable destruction of protein tissue. 
It is therefore essential to have- sufficient food proteins available 
to repair tissue during the healing process. 

Protein reserves in the liver and tissues may become depleted 
during this disease. A high protein diet will enable these reserves to 
be more easily built uP. 

Sources of protein - This nutrient is found in the flesh and 
products of all living animals, birds, fish and reptiles. Protein 
obtained from these sources has a particularly high tissue building 
value. At least one-half the total protein should come from these foods. 
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In the Pacific, people obtain a large proportion of protein from 
vegetable foods - roots,~ts, green leaves, nuts and legumes such as 
dhall and peanuts. Vegetable protein does not have the same tissue build
ing value as that from the first group of foods. However this can be 
improved by combining the two groups, e.g., fish soup eat~n with dalo would 
make a better meal than rou rou and dalo. Milk and porridgs, meat/stew 
with rice or roots, dhall and milk soup are other good combinations. 

rations: 
In Fiji hospitals protein is provided by the following daily 

~ams protein 

Milk 1/.2 pint whole lO~ 
2 oz. dried skim milk 20) 

1/.2 lb. fresh meat or ) Animal 
) 

fish or 1/4 lb. tinned 30) 63 g1US. 

meat or fish ) 
) 

1/4 egg ) 

3/4 lb. bread 26) 

1/.2 lb. roots or ) Vegetable ) 
3 oz. rice 6) 36 g1US. 

1/4 lb. green vegetables 4) 

It is important to see that the patients get these foods. If' 
the appetite is poor, extra milk and meat or fish soups should be used. 

Vitamins - In fever producing diseases vitamins A & C are often deffi
cient in the body. This deficiency may be caused by a low intake due to 
a poor appetite, and by toxic destruction of the vitamins within the body. 

Vitamin A - Cunongst many other functions, Vitamin A helps to preserve the 
health of the epithelial tissue of the body. In this way it helps maintain 
the body's 'first line of defence' against disease. 

It is provided by rations of margarine, tinned fish, eggs, full 
cream milk, and green ani yellow vegetables and fruits. Red chillies and 
ripe pawpaw are particularly valuable sources. Cod liver oil is a rich 
source of this vitamin. 

• 

• 

• 

Vitamin C - This vitamin has numerous important functions in the metabolism ~ 
of the body. It is an :important factor in maintaining the strength of capil-
lary walls, and for this reason is thought to assist with healing processes. 

• 
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This vitamin is often lacking in hospital food. It is easily 
destroyed by overcooking vegetables; Fortunately there are a number of 
fruits which contain large amounts of Vitamin C. A tuberculosis patient 
should have 70 milligrams per day. 

This could be provided by giving the following amounts: 

2 lemons or oranges 

or 

1/2 lb. ripe pawpaw 

or 

2-3 Guava or mangoes ~ a serving of properly 
cooked green vegetables. Red chillies also 
contain large amounts of this vitamin. These 
may be given as desired. 

Iron - The tuberculous patient should have a liberal supply of iron in 
IiiSdiet - 12-1.4 milligrams per day. This amount is provided by the 
rations for a full diet. If anaemia occurs the ration should be increased 
to include one egg daily am extra green vegetables, liver am shell fish, 
e.g., Kais, Kaikoso should be given once or twice a week. (Beef liver is 
obtainable at local butchers at a reasonable price). 

Carbohydrate foods - These are cheap and easy ~o prepare, and easy to eat. 
For these reasons people often eat too much of these foods. There is a 
danger that tuberculous patients may fill themselves up on sweet tea and 
bread and then have little appetite for important protein and vitamin con
taining foods such as milk, meat, fish and fruits and vegetables. It is 
important to see that nutritions carbohydrate foods such as oatmeal, root 
vegetables, breadfruit and banana are used in preference to large amounts 
of sugar, white bread, rice and biscuits. 

If a patient becomes over weight, the refined foods should be 
cut down. Start by replaoing the sugar in tea by saooharine. If the 
patient continues to gain weight, remove one or two slices of bread from 
morning and night meals or replace bread by root vegetables or bread
fruit, which have a lower calorie value per weight. Do not reduce the 
fats in the diet. 

Ration scales - The following amounts of food should be given daily to 
tuberculosis patients. This ration Bcale provides for approximately 99 
grams protein and 2800 calories. 

6 

" 

'" 

• 

Annex 3 
page :3 

This vitamin is often lacking in hospital food. It is easily 
destroyed by overcooking vegetables; Fortunately there are a number of 
fruits which contain large amounts of Vitamin C. A tuberculosis patient 
should have 70 milligrams per day. 

This could be provided by giving the following amounts: 

2 lemons or oranges 

or 

1/2 lb. ripe pawpaw 

or 

2-3 Guava or mangoes ~ a serving of properly 
cooked green vegetables. Red chillies also 
contain large amounts of this vitamin. These 
may be given as desired. 

Iron - The tuberculous patient should have a liberal supply of iron in 
IiiSdiet - 12-1.4 milligrams per day. This amount is provided by the 
rations for a full diet. If anaemia occurs the ration should be increased 
to include one egg daily am extra green vegetables, liver am shell fish, 
e.g., Kais, Kaikoso should be given once or twice a week. (Beef liver is 
obtainable at local butchers at a reasonable price). 

Carbohydrate foods - These are cheap and easy ~o prepare, and easy to eat. 
For these reasons people often eat too much of these foods. There is a 
danger that tuberculous patients may fill themselves up on sweet tea and 
bread and then have little appetite for important protein and vitamin con
taining foods such as milk, meat, fish and fruits and vegetables. It is 
important to see that nutritions carbohydrate foods such as oatmeal, root 
vegetables, breadfruit and banana are used in preference to large amounts 
of sugar, white bread, rice and biscuits. 

If a patient becomes over weight, the refined foods should be 
cut down. Start by replaoing the sugar in tea by saooharine. If the 
patient continues to gain weight, remove one or two slices of bread from 
morning and night meals or replace bread by root vegetables or bread
fruit, which have a lower calorie value per weight. Do not reduce the 
fats in the diet. 

Ration scales - The following amounts of food should be given daily to 
tuberculosis patients. This ration Bcale provides for approximately 99 
grams protein and 2800 calories. 



Annex 3 
page 4 

Ration Scales for Tuberculosis Patients 
(per day) 

FISH OR MEAT Amt. oz. BREAD AND CEREAIS Amt. oz. 

Fresh meat or fish 
or tinned fish or 
meat 
or dhall 

EGGS - Number of -

MILK 
Fre'Sh 

. or whole dried 
and dried skim 

FRESH VEGETABLES 
AND FRUIT 

Fruit 
Vegetables green 

8 
4 

4 

2 ~r 
wk 

1/2 pt. 
1/2 pt • 

2 

8 
4 

Bread 
or sharps 
and oatmeal - 1 for porridge 
aDd flour - 1 for cooking 

FATS & OILS 
Margarine 

Lard or Veg. oil 
~ ghee 

OTHER ITEMS 

Sugar 
Jam 
Tea 
Cocoa 
Onions 

STARCHY ROOTS OR RICE 

Local roots 

Garlic & Curry 
and Salt 

1 1/2 lb. CUSTARD roWDER ETC. 
or rice 

BREAKFAST 

10 a.m. 

MID-DAY 

3 p.m. 

EVENING MEAL 

3 oz. Coconuts 

SUGGESTED MEAIS 

Fruit 
Porridge with milk 
Bread and margarine 
Tea with milk 

Cup of milk or cocoa 

Meat or Fish or 
Dhall made into a curry or stew. 
Green Vegetables - China cabbage, 
rou rou bele or long beans, etc. 
Root vegetables or breadfruit or rice. 
A milk pudding or fruit. 

Cup of milk 

Egg, fish or meat made into curry or soup 
Roots or rice 
Bread, margarine and jam 
Tea with milk 

NOT E: Tea should contain 1/2 milk, 1/2 tea. 

3/41b 
B oz 

1 

1 

2 
1 
1/4 
1/8 
1/2 
1/4 
1/8 
1/2 
1/6th 

• 
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3/41b 
B oz 
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Annex 3-a 

NOTES ON PAClFIC ISLAND FOODS 

STARCHY ROOTS, TUBERS AND FRUITS 

These foods provide good sourc~s of starch. In sweet potatoes and yams, 
part of the starch is converted to sugar. All these foods provide small but 
usefUl amounts of the Vitamin B complex. Fermented starchy foods are digestible 
and nutritious. 

TARO, BABA!. VIA AND OTHER ROOTS LIKE mIS 

The "itchyness" is caused by sharp oxalate crystals. These dissolve on 
cooking. If food is very "itchy", peel and soak in water for some hours - then 
boil in a lot of water. 

CASSAVA (MANIOC. TAPIOCA) 

Contains very poor quality protein. This is a bad food to use regularlr 
when the main food supply consists of vegetables. 

The bitter flavour of some cassava is caused by hydrocyanic acid. This 
is poisonous. The acid can be partly removed by peeling and soaking roots and 

II then bolling them in water. It is better to discard bitter tapioca. It is 
poisonous for animals to eat. 

.. ~ POTATO (KUMALA. KUMARA) 

The yellow varieties contain a lot of carrotene which may be converted 
to Vitamin A in the body. Always recommend this kind. 

YAMS 

One of the best starchy roots. A good basic food. UsefUl to have a 
store in hospitals. The roots will keep for some months in a dry dark storeroom. 

SAGO -
Provides little but starch - a poor basic food. 

BREADFRUIT 

Provides more vitamins than the roots - A good basic fOOd. Encourage 
people to plant trees in their compounds. 

BANANAS 

Ripe bananas are a good carbohydrate food for infants. Yellow and red 
fleshed variet.iee contain carrotene. A usefUl food for institutions. Encourage 
the planting of bananas in compounds. 

.. FRUITS 

A number of tropical fruits contain large amounts of Vitamin C am 
carrotene. In general the amount of these VUamins depends on the degree of 
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ripeness. As the fruit ripens so the amount of carrotene and Vitamin C increases. 

PAWPAW 

A very rich source of Vitamin C and carrotene. Contains little fibre and 
is a suitable fooe for infants and people suffering from gastro and intestinal 
complaints. 

Green pawpaw contains enzyme papane. This will break down protein. Tough 
meat or fish can be softened by mixing with chopped green pawpaw. An mportant 
family food. Encourage people to grow a number of trees in their gardens. I\. very " 
useful hospital fruit. 

MANGO 

A good source of Vitamin C and carrotene. Contains a lot of fibres. Suit
able for healty people. Green mangoes contain an irritating substance which causes 
sores round the mouth. 

GUAVA 

A good source of Vitamin C. A refreshing drink for infants· and patients 
can be made by boiling chopped guavas with water and a little sugar. When cold, 
strain off the liqUid. This is useful when other fruit juice is not obtainable. 
Ripe guavas may be given to "full diet" patients. Provides variety. 

PINEAPPLE 

Fair source of Vitamin C ani carrotene. Very fibrous. Suitable for adults. 
Contains an enzyme that breaks down protein. Raw pineapple will soften meat. Also 
prevents gelatin from setting. Use cooked for jellies. 

ORAmES .AND LEMONS 

Good sources of Vitamin C. Tinned orange or grapefruit juice may be used 
for invalids and babies. (When no fresh fruit). 

LIMES 

A fair source of Vitamin C. Not as good as oranges etc. 

TOMATOES 

A good source of Vitamin C and carrotene. When no fresh fruit or vegetables 
available, use tinned whole tomatoes or juice. Raw whole tomatoes are a good food 
for children over one year. The juice from raw fruit may be given to babies. En
courage Indian families to use raw tomato chutney. Encourage people to plant 
tomatoel;! in home gardens. 

MELONS 

Contain small amounts of Vitamin C. Yellow melons are a good source of 
carrot.ene. water melons have little food value. 

• 

Amex 3-a 
page two 

ripeness. As the fruit ripens so the amount of carrotene and Vitamin C increases. 

PAWPAW 

A very rich source of Vitamin C and carrotene. Contains little fibre and 
is a suitable fooe for infants and people suffering from gastro and intestinal 
complaints. 

Green pawpaw contains enzyme papane. This will break down protein. Tough 
meat or fish can be softened by mixing with chopped green pawpaw. An mportant 
family food. Encourage people to grow a number of trees in their gardens. I\. very " 
useful hospital fruit. 

MANGO 

A good source of Vitamin C and carrotene. Contains a lot of fibres. Suit
able for healty people. Green mangoes contain an irritating substance which causes 
sores round the mouth. 

GUAVA 

A good source of Vitamin C. A refreshing drink for infants· and patients 
can be made by boiling chopped guavas with water and a little sugar. When cold, 
strain off the liqUid. This is useful when other fruit juice is not obtainable. 
Ripe guavas may be given to "full diet" patients. Provides variety. 

PINEAPPLE 

Fair source of Vitamin C ani carrotene. Very fibrous. Suitable for adults. 
Contains an enzyme that breaks down protein. Raw pineapple will soften meat. Also 
prevents gelatin from setting. Use cooked for jellies. 

ORAmES .AND LEMONS 

Good sources of Vitamin C. Tinned orange or grapefruit juice may be used 
for invalids and babies. (When no fresh fruit). 

LIMES 

A fair source of Vitamin C. Not as good as oranges etc. 

TOMATOES 

A good source of Vitamin C and carrotene. When no fresh fruit or vegetables 
available, use tinned whole tomatoes or juice. Raw whole tomatoes are a good food 
for children over one year. The juice from raw fruit may be given to babies. En
courage Indian families to use raw tomato chutney. Encourage people to plant 
tomatoel;! in home gardens. 

MELONS 

Contain small amounts of Vitamin C. Yellow melons are a good source of 
carrot.ene. water melons have little food value. 

• 



Annex 3-a 
page three 

• GRENADILLA. PASSION FRUIT. SOURSOP 

Small amounts of Vitamin C. Otmrwise little food value. Seeds can cause 
~ irritation to people with gastro or intestinal conditions. 

... 

• 

.. 

.. 

COCONUT 

Ripe nuts contain fat, fibre and S1IIall amounts of Vitamin B complex. High 
calorie value. Green fruit contains little Vitamin C - low calorie value. Flesh 
is suitable for infants, and people with weak digestion. Fermented coconut contains 
Vitamin B complex. 

COCONUT WATER 

The juice of the green nut contains a little sugar and small QJl¥)unts of 
Vitamin C. It is a good clean drink for infants and small children. May be used 
instead of boiled water for drinking or mixing with milk powder. 

COCONUT CREAM 

Is an easily digestible fat, It contains small amounts of protein. Suit
able for infants over 8 months and invalids • 

TODDY 

A drink of the Gilbert Islands. The raw sap of the coconut flower oontains 
sugar and some Vitamin C. 

The B complex vitamins are formed during fermentation. When toddy is boiled 
these Vitamins become available. Fresh toddy provides a useful souroe of Vitamin C. 
Both are suitable for infants and invalids. Boiled todqy provides the B complex 
vitamins. 

PANDANAS 

The yellow segments of the ripe fruit contain some carrotene, carboqyorates, 
and a little Vitamin C. 

CHILLIES 

Red and yellov fruits are very rich sources of carrotene and Vitamin C. 
Chillies do not cause irritation of gastro-intestinal membranes when taken in 
moderate amounts. Should not be used by people with poor digestion, or gastro in
testinal rritation. 

VEGETABLES 

GOURDS, PUl4PKINS,MARR<Jw, CUCUMBER AND OTHER FRUITS LIKE THIS 

Little Vitamin C. A high percentage water and low fibre. Useful tor low 
calorie and low residue diets. Food value is lower than that of green vegetables. 

Yellow pumpkin is a good source of carrotene. 
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EGG PLAN!' (BAIGAN) Similar to above. 

OKRA (BHINDI) Little carrotene. 

GREEN BEANS 

Some Vitamin C and carrotene. ~ood source of vegetable protein. A useful 
addition to vegetable diets. .'1mount of fibre varies with age. Young tender beans 
m~ be used in low residue aiets. 

CARROTS 

~ , 

Some Vitamin C and carrotene. Mashed carrots suitable for infants, and • 
low fibre diets. 

RADDISH 

Some Vitamin C. Many people find these indigestible. 

GREEN LEAVES 

All dark green leaves provide good sources of carrotene, iron, Vitamin C 
and Riboflavin. Young shoots - such as bean sprouts, tops of ferns etc. are par
ticularly good sources of riboflavin. Low in fibre. 

DAIO LEAVES 

An excellent vegetable. Mature leaves contain oxalates which dissolve on 
cooking. Cooked young leaves are low in fibre and make a suitable vegetable for 
infants and invalids. 

CABBAGES 

All kinds contain a good deal of fibre. May cause flatulence, Excellent 
source of Vitamin C. Cooking water should be used in soups, 

FERNS AND OTHER YOUNG SHOOTS 

Low in fibre. Good sources of Vitamin C and Riboflavin. 

WATER CRESS lIND WATER GROWING SWEET POTATO 

All excellent green vegetables, Good source of iron. High amount of fibre. 

LETTUCE 

Fair Vitamin C content. May be eaten raw or cooked, Young leaves are low 
in fibre. All II salad" vegetables must be washed thoroughly. 
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DURUKA 
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Appears to be a good source of protein. A suitable food for infants. Food 
value greatly improved by cooking in coconut cream. 

FERMENTED FOODS 

During fermentation yeast cells multiply and the-a complex vitamins Thiamine, 
Ribof'lavin and Nicotinic Acid are formed. The human body has diffiCulty in absorb
ing these vitamins from the live yeast. The vitamins become available when the 
yeast cells have been <Estroyed by heating. Foods like "madrai wiwi" which are 
fermented, then baked, provide good sources of these vitamins. 

PULSES 

All dried peas and beans provide a good source of protein. Soya beans and 
peanuts provide excellent protein in vegetable diets. In places where milk is not 
available, infants have been found to do well on cooked green pulses mixed with 
starc~ foods. Ground roasted peanuts mixed with ripe banana is anotbar good pro
tein food. On the whole, vegetable proteins have a better building value when 
mixed with a little animal food. 

Whole dried pulses should be soaked for 48 hours. During this time the 
seed sprouts and Vitamin C is formed. 

Sprouted peas and beans provide a useful source of these vitamins when 
fresh foods are lacking in the diet. 
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Annex 3-b 

South Pacific Health Service, 
Suva, 

Fi.ii • 

29th December, 1958 

INFANT 11f.LNUTRTIION IN THE SOUTH PACIFIC 

Tba feeding of young children of weaning age is a problem in 

all South Pacific Territories. Infant Malnutrition is fairly common 

in most communities. Experience has shown that the preverrt.ion and 

treatment of infant malnutrition is dependent on a wide understanding 

of the causes. 

The Nutrition Section of the South Pacific Health Service has 

reviewed the recent literature on this subject. The following paper 

has been prepared as a guide to those who are interested in imprOVing 

child feeding in the islands. 

P.W. Dill-Russell 
Inspector-General 

South Pacific Health Service 
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INFANT MALNUTRITION 

History 

In old medical writings there are several accounts of a ~sterious disease 
of early childhood. The infants' hair changed colour to grey or red. A scaly der
matosis appeared, limbs were swollen and diarrhoea was conunon. The infant was 
fretful and cried without tears. 

The disease usually proved fatal - although a few infants are said to have 
survived when given milk. It was noted that the disease often occurred at a time 
when young infants were fed a lot of starchy food. In the 18th Century it was 
thought that soups made from flour and water should be given to infants who suffered 
from digestive upsets. At weaning, starch soups were used to replace milk. This 
feeding practice was followed by an increase in a disease which Germans called 
"Mehlnahrschadenn - the translation of this name means !!damage by cereal flours!!. 
From descriptions of this condition we now know that it was protein malnutrition. 

Maqy years passed before much more interest was taken in this disease. From 
1930 onwards we find an increasing number of accounts of an unaccountable disease 
of childhood which appeared to be conunon in tropical countries. The symptoms were 
similar to the "damage by flour!! disease of Europe, but unfortunately this was not 
recognized for some time. At first Doctors did not realize that all the symptoms 
- oedema, dermatosis, diarrhoea and colour changes in hair belonged to the same 
syndrome. 

The various conditions were known by a number of different names, and there 
were an equal number of ideas about the causes. Some blamed bacteria, others worm 
infestation, disturbed fat metabolism, lack of protein am vitamins were also 
considered. 

Dietary enquiries always showed that the infant was receiving a lot of 
starchy food and very little milk or other an~al proteins. 

Dr. Cice1y ~'Til1iams, who came to west Africa in 1930, was the first person 
to recognize that these different symptoms belonged to a "well marked syndrome". 
She described the symptoms as those of a deficiency disease of infants which seemed 
to be due to an insufficient diet based on maize porride continuing for several 
momhs. She called the disease by the African name of 'Kwashiorkor'. 

This name described a familiar chain of events in the life of these 
children. Babies did well while breast fed and usually continued to do so till the 
mother became pregnant again. It was the custom for women to have two yearly preg>
nancies. If a mother became pregnant before the end of two years - she was in 
disgrace - because it was realized that the first child had to suffer. The parents 
thought that the second foetus might kill the first child by poisoning the milk. 
It was therefore necessary to wean the first infant onto maize meal porridge. The 
weaned child often developed a sickness which was known among the Ga tribe of west 
Afrioa as Kwashiorkor. In this language Kwashi means first, and Orkor second • 

Dr. Tor.L1liams found that infants responded well to a diet of milk. If this 
was omitted they usually died. 
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By 1933 maqy medical workers had become interested in this condition. Some 
agreed with Dr. William's theory, but others were convinced that the disease was 
merely a form of infantile pellagra. A good deal of time was wasted in trying to 
treat infants for pellagra. The condition improved as long as milk was given with 
nicotinic acid. About this time some well wishing Americans, hearing that pellagra 
was common amongst African children, sent a shipment of nicotinic acid to East 
t.frica. A number of severe cases were treated with nicotinic acid alone, and they 
all died. Thus the pellagra idea was finally disposed of. 

During recent years the story of protein malnutrition has been gradually 
put together. The story starts with close observation of children's food between 
1 and 3 years - an age when protein is of greatest importance. when the food lacked 
protein, well known symptoms appeared - the severity being closely related to the 
lack of protein. 

In severe cases laboratory stUdies showed lowered serum protein, fatty 
infiltration of the liver and atrophy of the pancreas. 

The only treatment which helped the child was plenty of protein food. It 
was found that milk provided the best form of protein. When milk treatment was 
introduced to Hospitals the death rate began to fall. At last the right treatment 
had been found. 

WHAT IS MALNUTRITION? 

The two kinds of malnutrition:-

1. Simple Malnutrition - sometimes described as marasmus. This is caused 
by starvation. The body does not have enough food, and breaks down muscle tissue 
to supply calories for bodily needs. 

Oedema is sometimes seen in adults, but is rare 1n children. There are no 
marked changes in the liver. The person has a ravenous appetite and immediately 
puts on weight when given a full mixed diet. Marasmus can occur at any age. 

2. Protein Malnutrition (Kwashiorkor) This disease is caused by a direct 
lack of protein. It most commonly occurs bvtween 1 and 3 years. At this age the 
child needs more protein per pound body weight than at any other period of life. 
The amount of protein supplied by the daily food often falls during the weaning 
period. If first class protein is not provided in the form of milk, fish, eggs or 
meat, malnutrition will develop. The severity of the disease will depend on the 
difference between the child's need for protein and the amount he gets .in daily 
food; e.g., a healthy infant of I to 3 years needs 30-40 grams of protein. This 
can be provided in average sized meals eaten by a child of this age which ~ontain 
milk, eggs, meat, fish or shell fish with green and starchy vegetables. If the 
animal foods are removed from the diet the child would receive 5-10 grams protein 
daily. This is not sufficient to allow for proper growth or developnent of the 
body • 

Fat is deposited in the liver, the pancreas becomes atrophied, thus upsett
ing the digestion of fat and carbohydrates. 
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~ptoms: 

These vary a great deal. They depend on the severity of the disease. In 
mild cases the child is unusually fretful for no apparent cause. Closer inspection 
shows that the hair and skin have a dull unhealthy appearance. There may be no 
other definite symptoms. 

As the condition develops grey bulky stools and diarrhoea are common. The 
ohild loses its appetite and is easily upset by fatty foods. 

Oedema is a common symptom. It is first seen on the feet and lower legs. 
The backs of hands, thighs, sacrum, arms and face then become involved. 

Lack of pigmentation may effect skin or hair or both. There may be a light
ening of skin allover the body, and the hair may become paler in colour and 
straight and silky. The child becomes listless and apathetic, and cries without 

't. 

, 

producing tears. The mouth is often red and sore. ! ! 

In severe cases a dark flaky rash appears between the legs and spreads over 
the buttocks and thighs. other skin lesions may also be seen - such as fissures 
behind the ears, ulcers am subcutaneous haemorrhages. 

Laboratory stUdies show lowered serum protein. Anaamia is sometimes present. 
Post-mortem investigations reveal gross fatty infiltration of the liver, and 
atrophia d cells in the pancreas. _ 

REASONS FOR mOTEIN MALNUTRITION 

Protein malnutrition is not disease which just occurs. It 1s the final 
result of a series of happenings which affect the amount of protein in the young 
child's diet. These events may affect the whole community or just one or two fami
lies. They are often outside the control of the people concer~d. It 1s not 
enough to treat the disease. The cause must be found, and once found, measures 
must be taken to put these right. Patient enquiry into family incomes, customs, 
climate and food supplies always reveal important reasons for a sudden drop in the 
protein content of young children's diets. 

Here are some examples of the kind of situation which oan lead to protein 
malnutrition: -

Problems affecting a community 

1. Bad weather may spoil fishing grounds. Floods in fast mountain 
rivers carry away fish, prawns and eels. Following a disaster, 
such as a hurricane, food supplies can be restricted for some 
months. 

2. Between seasons, crops of protein foods - nuts, peas or beans _ 
may be scarce. 

• 

.. I 
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:3. The land may no longer be able to produce sufficient food 
for the community. Soil erosion may be the cause of this. 

Armex 3-b 
page 4 

4. People may belong to a religion which forbids the use of an 
:1Jnportant protein food found in the area. 

5. There may have been a change from miXed farming to production 
of a single cash crop - such as sugar or coconuts. 

6. The people who live far from the coast and from roads and 
towns are more easily affected by unfortunate events. If 
local supplies of protein food fail, they are less likely to 
get help from outside sources. 

Problems within the family 

1. A mother may be forced through pregnancy or illness to wean 
her infant earlier than usual. She may feed soups made out 
of bread, sago or starchy roots, instead of milk. Alternat
ively she may replace breast feeding by bottle feeds. Milk 
miXtures are seldom th:l right strength. A popular mixture of 
a few teaspoons of condensed milk and water soon leads to 
protein malnutrition. 

2. In sane places infants are adopted at too young an age, and when 
fed in the above manner, they develop protein malnutrition. 

3. The father may be working away from home and the family are not 
able to obtainsutficient fish or other protein foods for the 
young children. 

4. The family may IIlOve away from their lands to live near the town. 
They do not know how to adjust their diet to changed conditions. 
Money is unwisely spent on carbohydrate foods. Sometimes they 
do not have enough money to buy sufficient protein foods - most 
of their meals consist of breador biscuits and sweet tea. 

5, A mother may go out to work and leave her baby with an elder 
child or with the Grandmother, The baby is not properly fed, 

6, At meal times the men and elders in the family receive the 
protein foods and the reamining scraps- usually starchy roots, 
are given to the young children, 

HOW MALNUTRrl'ION DEVELOPS 

It is thought that proteins malnutrition may start in utero, as the result 
of poor nutrition of the mother. A malnourished mother is unable to provide the 
foetus with sufficient protein reserves. In addition, she will be unable to breast 
feed tre baby for more than a few months, Once breast feeding ceases, the infant 
maybe given starchy foods such as sago paste, masticated roots and starch soups. 

• 

• 
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The lack of protein combined with the high starch diet cause symptoms of protein 
malnutrition to gradually develop. 

Many babies in the Pacific do well for the first six months of life. After 
this age their general health begins to deteriorate. 

There are two main reasons for this: 

1. The infant is given nothing but breast milk which 
will not supply all the protein needed after six 
months. 

2. A child is given a lot of starchy food and very 
little protein. 

Babies may survive the first year of life and develop protein malnutrition 
in the second and third years. Tm condition is often brought on by an infection 
which may prvent the child from absorbing the small amounts of protein in tm food. 
ParaSites, gastro-enteritis, respiratory infections, scabies, ulcers and sores can 
all help to prevent protein absorbtion. 

It has been found that the amount of malnutrition often increases at the 
age the child comes in contact with food-bourne infections, e.g., at weaning when 
the child may have dirty water, and inadequate food. 

In Tunisia, there is an increase in protein malnutrition in the fly season. 
Flies spread gastro enteric infections. The under-nourished infants have little 
resistance to disease. Subsequent diarrhoea and vomiting prevent them from absorb
ing what little protein there is in food. Protein malnutrition soon develops. 

Overfeeding with carbohydrates Mothers sometimes try to "fatten" the sick baby by 
forcing him to eat starchy foods or take sweet drinks. These foods make him fat 
and flabby, and often cause diarrhoea to develop. The onset of protein malnutri
tion is hastened by this kind of feeding. Over-feeding with carbohydrates is often 
the cause of protein malnutrition in the Pacific Islands. 

The following case histories show how this can come about:-

An Atoll Family - This family consisted of young parents, and two infants 
under four years. The father was a mechanic and did not have much spare time for 
fishing. They had no land nearby and their only free food came from three coconut 
palms and. from spare time fishing. Eighty-nine per cent of their food money was 
spent on rice, flour and sugar, and only 1.4% on protein foods (dried milk and 
tinned meat or fish). 

The infants 1-2 years and 2-3 years were both fat and flabby. They had red 
eyelids and red tongues and swollen painful gums and they were very fretful. 

During the last 3 days, 7 meals were eaten. Bread, rice and flour pancake 
were eaten 7 times. Fish was eaten once. The mother said that rice and sugar were 
the main foods of the children. The youngest infant had a little breast milk, the 
other one drank coconut juice and sugar mixed with water. 

• 

• 
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A High-island Family - In this family the father was a sailor and spent a 
good deal of time away from home. His family lived in a shack on a small piece 

,. of land with no room for a garden. They had an income of 30/- a week. The family 
consisted of a mother and five children. The three small children were covered in 
a brown naky rash which appeared in symetrical patches on cheeks, elbows, buttocks 
and backs of legs. An infant of 14 months had red mouth and was very fretful. 

• 

This family lived on cassava, bananas, flour, sugar and bread. Fruit was 
eaten twice, and small servings of fish four tinEs during the week. 

TREATMENT 

SUccessful treatment depends on getting the child to eat a high protein 
diet. This may be a difficult problem. Appetite is often poor am severe cases 
cannot take fat or carbohydrate foods. Dr'ied skim milk powd.er is a very useful 
food. It provides a concentrated source of protein and contains no fat. 

How much milk should be given 

I:f' possible, weigh the child. Allow 3 grams protein per lb. body weight. 
One ounce of dried skim milk powder supplies 10 grams protein. e.g~, a child weigh
ing 12 lbs should have - l2x3 grams protein .. 36 grams. Therefore, give :3 1/2 oz. 
dried skim milk powder. Mix with 2 pints of water and 1 011 sugar. Give 4-6 oz. ot 
mixture at 3 hourly intervals. 

The diarrhoea should stop within two days. If this does not happen, try: 

(1) Giving a weaker mixture, or 

(2) Give acidified milk. To make this gradually, add 
2 tablesppons of vinegar or strained lemon juice 
to the mUk m:ixt:.ure. Beat all the time so that 
an even curd forms. Acidified milk 1s more easily 
digested than other mixtures. 

After the stools have remained formed for 4-5 days, start giVing small 
amounts of semi solid foods, and full strength milk made from half sldm milk powder 
and half full cream milk powder, (or boiled fresh cow's milk). 

Full Strength Milk Mixture 

2 pints water (boiled) 
2 oz dried skim milk powder 
3 oz full cream milk powder 
1 tablespoon sugar • 

Sussestions for semi-solid foods 

• It 1s important to start the children on foods that they know - e. g., an 
Indian child might have milk and rice whilst a Pacific Island child would probably 
do better on root vegetables and milk. 
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powder:-
The following foods may be given mixed with 1 tablespoon of dried skim milk 

1. A ripe banana well mashed and mixed with 1 tablespoon 
dried skim milk powder provides an excellent first food. 

2. Porridge or milk pudding. 

3. Root vegetables - taro, yam, etc., well cooked and mashed 
up with milk. 

4. Ripe pawpaw or the flesh of green coconuts, mashed up with 
dried skim milk powder. 

5. Soft veg~tables, greens am pumpkin with milk. 

If milk is scarce substitute a few teaspoons soft cooked fish. 

As the child improves add more food: 

Semi-solid food can be replaced by soft green vegetables mixed with fish or 
egg. If these foods are not available, mix one tablespoon dried skim milk with the 
vegetables. 

The child should have milk every 3-4 hours and 1/4 cup of pawpaw or orange 
juice every day. 

Suggestions for meals - (Child 1-2 years). 

A.M. Mashed pawpaw or banana with milk. 

10 a.m. Milk drink. 

Mid-day - Green and yellow vegetables - spinach, taro 
leaves, ota, pumpkin, etc. 

Fish or egg or soft dhall. 

2-3 teaspoons roots, breadfruit or rice. 

3 p.m. - Milk drink. 

P.M Soft cooked egg (Boiled 3 minutes) with 2 teaspoons 
rice or mashed roots, or breadfruit. 

or 

Some meat or fish soup and vegetables. 

Milk drink 

Give 2 tablespoons pawpaw or orange juice in boiled water dally. 

Mild cases 

Children who can tolerate a full strength milk mixture should be given 
30-40 oz milk mixture plus the above meals. 

• 
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After the first two weeks increase the amount of carbohydrate foods. It is 
important to give the child familiar foods, and whenever possible give carbohydrate 
in the form of fruits and root vegetables or rice • 

Advice to parents when the child goes home 

It is a good idea to encourage parents to come to the Hospital at meal times 
arx! to help with feeding the child. In one Pacific Hospital, the motb:lr came to 
the Ward to feed her child for the two days before he was discharged. The Nurses 
talked to her about the food and made certain she understood h~ to feed the child 
at home. 

Once home, the District Nurse should follow up the child's nutrition, It 
is useless to give a family a list of foods and leave it at that. Personal advice 
and kindly assistance are a hundred times more useful, than the most carefully 
prepared written instructions. 

PRVENTION 

Maternal nutrition - An ample diet of local foods on the part of the mother ensures 
a heavier and more mature baby. When born it will have good reserves of protein, 
vitamins and minerals. 

A well nourished mother is in a better position to breast feed her baby for 
a longer period. Protein malnutrition is common amongst infants who have to be 
weaned from the breast during the first 9 months of life. It is important that 
women should understand that 1£ they eat plenty of food during lactation they are 
more likely to maintain an adequate supply of breast milk. 

!tAAins - The time of weaning should depend on the food circ1mlStances. If ample 
supplies of protein foods such as eggs, fish, shell fish or milk are available then 
the child may be weaned from the breast at one year. If there is no prospect of 
obtaining these foods the mother should be encouraged to continue to breast feed 
the ,child as long as possible. It is very important for her to realize that the 
c,hild must have a good mixed diet of fruits, vegetables, fish as well as breast 
milk. 

Additions of foods to the child's diet - Most infants appear to do quite well on 
breast milk till six months of age. After this their health deteriorates, unless 
extra foods are given. At six months the infant should be having fruit juice, 
mashed soft fruit such as ripe banana and pawpaw, fish and meat soup, egg yolk, 
mashed green and root vegetables, in adQition to breast milk. (See Pacifie Island 
Infant Feeding Instructions from South Pacific Health Service, Suva.) 

At 12 months the child should be eating the family food which has been 
softened by mashing, plus breast milk or some other kind of milk, fish soup, etc. 
At this age dried skim milk can be introduced. The child should have 2-3 large 
tablespoons daily mixed with boiled water, coconut water, soup or food. 

Foods should be added gradually to the child t s diet. The word "weaning" 
means to accustom. Ch.ildren often take a long time to learn to eat new foods. 

• 

! 
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A good mother will persist in giving her child vegetables, eggs and soups until he 
becomes accustomed to these foods. A bad mother is satisfied to give her child a 
lump of tapioca or taro! 

Education - of tre motrer and father is the most important measure for preventing 
m81nutrition. Instruction must be simple and practical. It is no use telling 
people to do things they can't understand or afford. 

In many families the grandmother or an older child are responsible for the 
care and feeding of the infant. These people should be encouraged to follow the 
feeding instructions. School teachers may be willing to help the village girls by 
including Simple lessons on child feeding in hygiene classes. 

Food sUpplies - Any local shortages of food should be reported to the Administra
tion. It may be possible for the Agricultural Department to introduce poultry, 
goats or cattle. In some parts of the Pacific a new fish has been put in rivers and 
ponds. This grows and increases very quickly, thus providing another source of pro
tein (Tilapia mossambica). New ways of catching fish may be introduced and people 
may be taught how to pro serve fish. 

Some vegetable foods are good sources of protein. Plants belonging to the 
pea and bean family all contain good protein. In one part of· Indonesia infant 
malnutrition was cured by feeding cooked green beans mixed with ~tarchy foods. 
People should be encouraged to grow long beans in their gardens. 

In New Guinea the peanut is being grown in order to provide protein for 
people living inland. It makes good food for babies from six months. The nut must 
be first roasted in an oven or pan, then minced or pounded, and mixed with other 
foods. A baby of six months can take I tablespoon of pounded roasted peanuts mixed 
with ripe banana or soft green vegetables. 

A "peanut milk" can be made quite easily:-

Take 1}2 a pound of peanuts - roast and then mince 
or pound. 

Mix with 2 pints of water, stir well. 

Boil for 10 minutes. Strain through a 
cloth. 

This milk can be taken by infants of 3-4 months as a supplement to 
breast milk. It could also be used at weaning time. 

Store Foods - Now a days there are a number of cheap preserved protein foods avail
able. Store keepers should be encouraged to sell the less expensive varieties of 
tinned fish and meat. Pilchards and herrings have an equally good food value as 
the more expensive salmon. 

~ - Dried skim milk powder is a very valuable food. It is available in $6, 28, 
5 and 1 lb. tins. The l~rger packs are much cheaper. Bulk skim milk powder must 
be carefully stored in a closed tin. When purchased, it must be put into a closed 

• 
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• tin straight away. The damp atmosphere causes the powder to form a hard cake. It 
it a good idea to advise purchasers to take their empty tin to the store for 
refilling • 

• 

.. 

Dried skim milk has no fat or vitamin A or D in it. For this reason, it is 
not advisable to give this milk to children of under 12 months. This is only per
miss able when the child is under medical supervision, and is receiVing fat from 
coconut, eggs, etc., and vitamin A and D from cod liver oil. Children over 12 
months can eat sufficient amounts of vegetables and fats to obtain the much needed 
vitamins from these foods. From this age dried skim milk is a valuable food • 

Dried milk can be given in liquid form:-

Dried skim milk. 2 large tablespoons to 1 pint boiled 
water, (or coconut water). 

Full cream milk - 3 large tablespoons to 1 pint boiled 
water. 

The dry powder can also be mixed with soup or vegetables. The latter 
method is advisable when there is any doubt about the cleanliness of the water. 

~ Dried EE'aB and beans - (Dhall) 

These seeds are excellent sources of protein. To prepare - soak in water 
• for several hours, and then add to soups or stews and boil for about one hour. 

• 

• 

A good soup for children:-

1 oup dhall. 4-5 eups water 
2 cups chopped vegetables 
2 teaspoons salt. 

Method: 1. Soak the dhall in water for about 5 hours. 

2. Add salt and boil for one hour. 

3. Add chopped vegetables and cook for 20 minutes. 

The food value of the soup can be improved by adding a spoonful of dried 
mUk, or a few shell-fish or meat bones. 

Dried fish - Encourage the stores to buy dried fish when this 1s available. It 
keeps well if it is sprinkled with salt and stored in closed tins. Small dried 
fish - whitebait (Cigani), and sardines (daniva) can be dried till they are criSp. 
These may be ground up to a fine powder and sprinkled on the child t s food. Small 
fish like this provide calcium and protein. 

Eggs - All kinds of eggs - hens, birds, ducks and turtle eggs may be used for 
children t s meals. Egg protein is easily digested and has a high body buUding value. 

Village people should be encouraged to keep hens in proper coups so that 
the eggs can be collected for use in family meals. 
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CONCLUSION 

Infant malnutrition can be divided in the main into two separate conditions. 
One, simple malnutrition, is caused by lack of food. It is easily treated and 
there are seldom serious after effects. The other, protein malnutrition, is the 
result of a low protein intake over a period of tiloo. In mild cases growth is re
tarded and resistance to infections is decreased. In severe cases permanent damage 
to organs can occur. 

Protein malnutrition need not occur if infants are given the right amount 
of protein foods. These can be provided from local sources. Unfortunately there 
are many reasons both social and economic which prevent the South Pacific Island 
infants from getting. their share of protein foods. An understanding to these 
problems, together with a knowledge of the correct use of foodstuffs is an impor
tant part of any infant welfare programme. 
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Annex 4 

TUBERCULIN AND TUBERCULIN TESTING 

by 

Sir Harry WUnderly 

Value of the Test 

In spite of all that has been written and said about non-specific reactions, 
tuberculin is still an extremely valuable aid in excluding or in establishing 

,tuberculous infection. 

Sensitivity:-' (a) 
(b) 

high grade or specific allergy; 
low grade may be non-specific allergy. 

It can be stated with some confidence that high grade sensitivity, i.e., a 
definite induration of 5 to 10 mm following an intracutaneous injection of 5 to 10 
T.U. can be accepted as evidence of tuberculous infection. 

The subject of non-specific reactions to tuberculin is a very difficult one 
and is not yet completely understood. It is known that these reactions require 
large quantities of the agents to produce them and that, amongst others, B. Coli, 
leprosy and acid fast saphrophytes may have antigens in common with the tubercle 
bacillus. But, I repeat, if there is a definite induration of 5 to 10 \!lID. after the 
injection of 5 to 10 T.U. that reaction can be regarded as positive and specific. 

Allergy and Immunity 

These conditions, though associated, are not synonymous. Experimentally it 
has been proved that the degree of tuberculin sensitivity closely parallels the 
degree of resistance to tuberculous disease in vaccinated animals. It must be 
remembered that an allergic reaction is a delayed reaction and takes some time to 
develop. In this way it is different from an anaphylactic reaction (for example to 
tetanus antitoxin), which is an immediate reaction. 

Non-reaction to tuberculin can be due to:-

(i) 

(ii) 

(iii) 

(iv) 

faulty technique or inactive (e.g. overage) tuberculin; 

allergy not yet developed - it takes 3 to 7 weeks 
after infection; 

complete healing of the lesion - anergy developed; 

depression of tuberculin sensitivity by:-

(a) severe or extensive leSion, e.g., miliary 
tuberculosis if acute; 

(b) other infections such as measles, influenza, 
scarlet fever; 
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(c) repeated injections of tuberculin or BCG vaccine; 

(d) some drugs such as antihistamin drugs and probably 
PAS and cortisone, ACTH, ascorbic acid (Vitamin C); 

(e) when the infecting dose is small and completely 
sterilized; 

(f) unknown biological factors - condition of anergy. 

It is stated that the tuberculin reaction can be depressed by repeated 
small doses (as by inhalation in laboratory workers) or by one large dose of tuber
oulin or BCG vaccine. 

It is reoommended that BeG vaccination be given to those who are anergic 
to tuberculin. 

Old people show a decline in tuberculin sensitivity, whereas, as already 
stated, young people with a large reaction are more likely to develop tuberculous 
disease than those with a small reaction. 

stre~h of Tuberculin Solutions 

0.01 mg of O.T. or 0.000028 mg of PPD corresponds to 1 Tuberculin Unit 
(r.U .. ). 

PPD is more stable, and more easily handled than O.T. It is less likely to 
cause non-specific reactions than O.T. By fractionating non-heat treated PPD some 
fractions have been produced which show a high degree of specificity. 

It is my opinion that, if you do not use doses higher than 10 T.U., non
specific reactions will not occur in any significant number. 

F~ Mantoux testing the WHO standard is 5 T.U. of PPD. The reaction is 
read at 'l2 hours and 10 mm induration is regarded as positive. Any with a reaction 
smaller than 10 mm induration are regarded as suitable for BCG vaccination. 

Professor Heaf, who is Adviser to the Colonial Office and has recently vi
sited this region, advises the use of 10 T.U. of PPD. He does not advise the use 
of Pirquet, Trambriste, patch or jelly tests. 

Stability of Tuberculin Dilutions 

The main factors which influence the stability of dilutions of Tuberculin 
are temperature, light and the volume of the contents in relation to the volume of 
the container. 

• 

.. 

contact with glass and length of time of storage both affect dilutions of 
tuberculin. It has been found that the addition of small amounts of Tween 80-
(a wetting agent) acts as a stabilizing agent. 

After PPD has been diluted for 4 weeks it is no longer fit for use. I 
used to dilute pure O.T. down to 1 in 1,000 every ten days and then discard. 
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Methods of Testing 

(i) ~cutaneous - Heat's multiple puncture (6needles). Use 2 mg 
per ml. The TrTeybridge PFD of this strength has a little 
glycerine added to it to make it more viscous ani is sold by 
A & H as "Protoderm". In this method, it cannot measure the 
quantity of tuberculin entering the skin. 

(11) 

(11i) 

The reaction is recommended to be read in ?2 to 96 hours 
but in Northern Australia we are finiing it quite satisfactory 
to read it in ? days. 

Intra-cutaneous test - inject 10 T. U. into the skin (WHO recOlll
IISnds 5 T. U. but I agree with Professor Heaf that it is wise 
to keep to 10 T. U. ). Read in ?2 to 96 hours - not less. 

An infiltration or induration of 5 to 10 mm I regard as a 
positive reaction - any who do not show such an induration 
I regard as suitable for BCG vaccination. The WHO standard 
is different - it is 5 T.U. read in ?2 hours. 10 mm iniura
tion is regarded as positive - 9 mm or less considered suitable 
for BeG vaccination. 

Dr. L.O. Roberts is going to talk about the technical aspects 
of Tuberculin testing and BeG vaccination, especially when 
large numbers are involved. 

BeG Test - it is a diagnostic test which is used to detect 
those infected persons who fail to react to O.T. or P.P.D. or 
those whose reactions to stronger solutions are non-specific. 
This test can be applied in four ways:-

(a) scarification - this is the method Frappier uses in 
Montreal amongst the school-children; 

(b) puncture - percutaneous; 

(c) intra-dermal injection 0.1 ml of 1/1000 soln. 
of BCG vaccines; 

(d) patch - 75 mg per m.l. 

It is regarded as more sensitive than the usual tuberculin tests in that 
it reveals "infra-tuberculin" sensitivity and it is said to be highly specific! 

I repeat - it is regarded as being useful in ruling out non-specific reac
tions to D.T. and PPD and it is also useful when doing ordinary testimg after BOG 
vaccination and the ordinary tests indicated reversion to non-reactors. 

These types of reaction may occur:-

(i) the normal papule or papules after 10-20 days occur in 
uninfected persons; 

• 

• 

• 
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(ii) a positive BeG test indicating tuberculous infection, the 
reaction begins in 24 - 72 hours, reaches a maxilnmn in 
4-7 days and subsides after 3-4 weeks. Using the multiple 
puncture method, the papules are usually 1 to 10 mm in 
diameter; 

(iii) minor pseudo-reactions occuring within 24 hours and dis
appearing within a few days, 

Those who give a positive tuberculin reaction have a tuberculous 
it does ~ mean they are suffering from tuberculous disease. 

infection; 

Record keeping 

The prevalence of reactions to tuberculin in a cOl1ll1unity are only useful 
internationally. when:-

region. 

(i) 
(li) 

(iii) 

standardized preparations of tuberculin are used; 

standard methods of testing and of reading reactions 
are adopted; 

results are recorded as age-specific percentages of reactors; 
and, 

(iv) results are stated as size of reaction in specified age-groups. 

This could be a very valuable and interesting piece of research in this 
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Annex 5 

BeG VACCINATION 

by 

Sir Harry Wunderly 

The vaccine contains a very weak bovine type of tubercle bacillus and is 
given to those who do not react to a tuberculin skin test. Those who are suooess
fully vaccinated with BeG have their skin reaction changed from non-reaction (nega
tive) to positive reaction. This occurs in six to twelve weeks after vaccination. 

! ~ 

There is a close association between the duration of this tuberculin sensi
tivity (positive reaction) and the immunity conferred by BOG vaccimtion. The test 
of this inlnunity, the "yard-stick" or the measure of the success ot the vacc1nat1fm, 
is the incidence of active tuberculosis amongst those who have been successfully 
vaccinated. 

, 

'. 

The BeG vaccination does confer soma immunity, i.e., resistance to the 
development of tuberculous disease has been proved ma~ times. In the recent Medi
cal Research Council survey of school children in Great Britain it was found, 30 
months after vaccination, the case-rate amongst the non-vaCCinated children was 5 
times that of children who had been vaccinated with BOG vaccine and 4 to 5 times 
those who had been vaccinated with vaccine made from the vole bacillus. 

I would like to remind you that highly tuberculin sensitive children, i.e., 
those who gave a reaction of 15 mm or more developed tuberculosis 2 to 5 times more 
frequently than less sensitive children, i.e., those whose reaction was 5 to lO'mm 
to the tuberculin skin test. I am now speaking of the tuberculin reaction of skin
testing - not that following BOG. So keep the highly eensitive children under close 
observation and I recommend giving them prop~lactic INH therapy. 

There are four main changes in the lives of people which are likely to 
affect the tuberculin reactions, i.e. periods in their lives when they are most 
likely to be; exposed to infection: 

(i) when too child leaves the cradle and starts to crawl about; 

(ii) wOOn he commences school; 

(iii) when he leaves school and commences to earn his living or 
to proceed to centres of higher education; 

(iv) when too adult retires from work. 

TYPes of Vaccine 

For many years wet-vaccine was too only type available. It had a very short 
life, usually of ten days and it had to be kept cool and protected from li~ht -
both sunlight and sky shine. 

o In recent years l freeze-dried vaccine is generally used. At 15 C Glaxo 
• claims that their vacoine is stable for 12 months if protected from light. They 

advise it to be st.ored at 4°0. The Japanese have a dry vaccine which they claim is 
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little affected by heat and remains active for three months. It too must be pro
tected from light. Dr. Roberts will tell you how to protect the vaccine when you 
~~~il. • 

The object in selecting a vaccine is to choose one which is stable under 
conditions which can be provided in the field and which produces the maximum imm~ 
ity and gives the minimal reaction. 

I 
It is claimed that allergy is slower to develop after vaccination with the 

freeze-dry vaccine than after liquid vaccine - twelve weeks as opposed to six weeks 
has been our experience in Australia. 

.. I 

Duration of Tuberculin Sensitivity following BOG vaccination varies from 6 months 
to 10 years. Also there is great variability in the tuberculin reversion rate -
sometimes this is as high as 20% in the first year but may be as low as 5%. 

Techniques of Vaccination 

(i) 

(11) 

Intra-dormal 0.5 to 1.0 mg per ml strength. Inject 0.1 ml into 
the skin. For infants use half the adult dose. Site - just
above the deltoid tendon. For cosmetic reasons the outside of 
the upper thigh or the adductor region (as in some Canadian hos
pitals) can be used. 

Percutaneous or multi-puncture. The strength of the vaccine 
needs to be increased 40 to 75 times. Rosenthal and Birkhaug 
~e apparat~ with 25 to 40 needles. Heaf's new apparatus is 
automatic in action and has only 6 needles. He does not yet 
recommend it for vaccination - only for tuberculin testing. 

(iii) Oral vaccination - has been extensively used in South America 
for many years. It is now being tested in European and in 
North American countries. 

The vaccine contains 100 mg per mI.. This is given, followed 
by a draught of water, in the first week of life and every 
month for three to six months or even longer. 

Groups to be Vaccinated 

It is generally recommended that non-reactors to 10 TU (WHO uses 5 TU) ~ 
suitable for vaccination amongst those who are living or are working "at risk". 
This includes all contacts of known cases of tuberculosis, infants of tuberculous 
parents, staffs of hospitals, sanatoria, clinicS, jails, medical, dental and 
veterinary students, those associated with the care of children and stUdents and 
government Officials who are going overseas into countries where they might be 

... 

brought into contact with tuberculosis. ~ 

It is recognized that successful BeG vaccination destroys the value of tu-
berculin tests in epidemiological surveys and as an aid to diagnosis. So in the 6 

I 
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United Kingdom at present 
of 13 or 14 years of age. 
tuberculous parents • 

it is being used for the "scoool-leavers", i.e. children 
Of course it is being used for all children living with 

Post-vaccination Tests 

These are not always used but are valuable when performed 3, 6 and 12 months 
after vaccination. If over 95% of those vaccinated are "positive" three months 
after vaccination and remain so for twelve months, it can be accepted that the 
vaccine, the tuberculin and the techniques used are satisfactory. 

Poor-conversion rates can be due to faulty technique or to poor quality vaccine. 
This may have been adversely affected by age, temperature, sunlight or even sky
shine or have contained too few viable organisms. 

: Complications following vaccination 

These occur about three times in every 1000 vaccinations. They are due tOI 

(i) technical fault - usually the vaccine is injected too 
deeply, subcutaneously instead of intracutaneously, 
and leads to local ulceration or abcess formation; 

(ii) vaccine too strong - a high viable organism count -
or too large a dose has been given. This was seen 
when it was thought infants should be given double 
the adult dose - we now know infants should not be 
given more than half the adult dose. 

(iii) secondary infection - is rare if the deltoid region is 
used. It was comon when infants were injected in 
the napkin area. 

The commonest complications are enlarged glands, ulcers, keloid, abcesses 
and occasionally lupus, erythema nodosum, and enlarged hilar glands. 

The local ulcer usually needs no treatment. But may need local PAS or INH 
powder dusted on the ulcer. If severe, give INH tablets by mouth for 2 to 6 weeks. 

If infected - dust the ulcer with sulphathiazole. 

Enlarged glands - if softened - aspirate. May hasten healing by i~iecting 
some streptomycin solution but this is not often necessary. 

I think these glands should not be incised nor removed - not at any rate 
till aspiration has been given a thorough trial. 
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Annex 6 

CASE FINDII«l 

by 

Sir Harry Wunderly 

The Source Case 

You will remember you were told in the f:l,rst lecture that the most important 
part of any control progr8lll1le is to find the infectious cases in the cOllllllunity and 
render them non-infectious by: 

(i) treatment - general and special; 

(ii) education - particularly in personal hygiene, 
sputum disposal and other public health 
measures; 

(iii) segregation may be necessary to limit the 
spread of the infection and segregation of 
the bacilli is necessary in all infectious 
cases and at all times. 

DO NOT THINK THAT BECAUSE YOU HAVE NO EMPl'Y BEDS YOU SBOtJID wr DO 
CASE FINDING 

The information requirep. before a person can be notified as suffer1ng trom 
tuberculosis depends on what standards are required before such a diagnos1s oan be 
accepted. 

(i) Tuberculin skin test, i.e., Mantoux reaction is positive. It 
is hoped this test will never be omitted in the future. 

(ii) Bacteriologically proven - Dr. Gosden is going to speak about 
this on Wednesday. If tubercle bacilli can be demonstrated 
in a smear of sputum, that case is very infectious until pro
perly oontrolled. This bacteriologioal examination, if it 
shows the presence of tubercle bacilli, gives the answer to 
the problem of diagnosis in the f:irst group of cases we are 
trying to find. 

(iii) Radiologically suspicious - Dr. Knowles will address us about 
this on Thursday. X-ray examination alone should rarely be 
used to make the diagnosis of tuberculosis of the lungs. It 
indicates which people require tests (i) and (11) above. 

(iv) Clinically suspioious - either beoause of the history such 
as persistent cough, spitting of phlegm, spitting of blood, 
pain on breathing, progressive loss of weight, unexplained 
weakness, sweating - particularly at night, persistent 
sore throat. The cause or all these symptoms oan be tuber
culosis and its presence must be proved or excluded. 

Enlarged glands and erythema nodosumare important • 
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The methods used to find cases of tuberculosis amongst the apparently well 
are the same as those used amongst the apparently ill. The latter group includes 
those who consult their doctor because they think there is something wrong with 
their health. They might complain of any of the symptoms we have just mentioned -
or any combination of these symptoms. They might be found amongst the in-patients 
or the out-patients of any hospital, dispensary or clinic. They might be members 
of the ordinary working public and afraid to consult their doctor because they 
might have to give up their job. They feel they cannot afford to become a patient. 
As far as tuberculosis is concerned when dOmiciliary care and the quick acting 
drugs like streptomycin, PAS and INH can be given, this fear is more groundless 
than it used to be ten years ago. 

Amongst the apparently well community-wide surveys using miniature radio
graphic equipment - the M.M.R. surveys - are still the best and quickest means of 
detecting those who might be suffering from tuberculosis, especially in its early 
stages, amongst the general public. But if it is called a community-wide survey 
it must cover at least 85 to 90 per cent of the eligible population, i.e., members 
of the population who are over the age of 12 or 14 years - whichever standard is 
required. 

A diagnosis of tuberculosis should not be made on the radiological evidence 
of such a M.M.R. survey. It should indicate those who require further investigation 
- tuberculin skin test, bacteriological examination, clinical history and clinical 
examination. 

Miniature radiographic eqUipment can be used in two ways: 

(i) as mobile units travelling to the more densely populated 
centres, to schools, factories and large stores; or 

(ii) as static units in hospitals, sanatoria, clinics. 

This equipment can be used for two purposes: 

(i) to find the probably tuberculous subjects in a community 
by conducting community-wide surveys, and 

(ii) to examine certain groups in the population - groups 
in which it is known or suspected tuberculosis is 
very prevalent. 

These groups are as follows: 

(i) contacts - in the home, school and industry - of known 
cases of tuberculosis; 

(ii) all whose employment brings them in contact with 
children - such as nurses, nurse-maids, teachers; 

(iii) in-patients and out-patients and members of the staff 
of all hospitals, sanatoria, clinics, mental hospitals; 

(iv) staffs and occupants of jails, hostels, old folks' 
hames, boarding houses, schools; 
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(v) food-handlers, barbers, hairdressers, bar-men ani 
bar-maids; 

(vi) pregnant women - X-ray chest. before the 6th month 
of pregnancy; 

(vii) pat.ient.s of doctors and applicants for employment in 
public service, including the armed services ani 
large industries, entrants into universities, medical 
schools, etc.; 

(viii) miners and all employed in dusty industries. 

Those are the main groups. 

Radiation Hazard of Chest Radiography 

Armex 6 
page 3 

So much is being written about this subject, it. is being given such promi
nence in the press and over the radio, I feel I should make a brief, definite 
statement about the present teaching. 

Provided modern equipment is used and all technical care is taken such as 
using fast film and coning the X-rays so that they cover only the thoracic cage and 

a do not go below the diaphraam, there is no signi!icant radiation hazard oonnected 
with diagnostic radiography of the lungs. 
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Armex 7 

PRACTICAL BACTERIOLOGY 

by 

Dr. M. Gosden 

1. Making smears 

When making smears trom un-concentrated sputa, always fish out muco-purulent 
specks from the specimen if the whole specimen is not a thick greenish mass. 

If the loop is plunged into the specimen while still hot, it is much easier 
to fish out these specks, as the specimen sticks to the hot loop. 

The smear should be fairly thick on the slide, but not 80 thick as to be 
opaque with the cOWlter-stain, as tuberculosis can be hidden in a smear that is 
too thick. 

Warm the slide in a name first, and then smear the specimen on the slide, 
alternately warming the slide ani smearing the specimen out, until dry. 

If t.heJ"e are. lumps in the smear which are difficult to natten, use the 
straight part of the loop wire to flatten these. 

For tuber.culosis work, it is useful to have a loop made ot rather heavy 
wire which does not bend easily when smearing out viscous specimens. Nichrome wire 
about .ils.w.G. is suitable. Platinum wire is useless, as it is too solt. An 
electr.ician will usually be able to find you a piece of nichrome wire of a suitable 
size~ 

.2. Staining 

Put the slide on a rack, and nood with Z.N. Carbolfuchsin. 

Warm tha slide from underneath with a flame. This may be done with a swab 
of cotton wool on a wire, dipped in Methylated Spirit. 

The slide should be warmed until a little steam rises trom the stain. Do 
not boil. Continue the warming at intervals for five minutes. 

Do not let the stain dry on the slide, as it is then difficult to decolour
ize. If tha slide begins to dry, add more stain. 

Wash off the excess stain with water, put it back on the rack, am nood 
with 20% Sulphuric acid. After a minute or so, wash off the sulphuric, and add a 
fresh lot • 

At the end of five minutes, the slide should have a pink tinge • 

Counterstain with 1% Malachite Green or Loerner's Met~lene blue tor 1/.2 
to 1 minute • 
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Wash, blot on clean paper and dry. 

Ziehl-Nielsen Carbol Fuchsin 

Basic Fuchsin 
Alcohol 
Phenol 5% solution 
in water 

10 grams 
100 cc 

1 litre 

Dissolve the fuchsin in the alcohol, and add the 5% Phenol. 

29! Sulphuric Acid 

water 
Sulphuric acid 

800 cc 
200 cc 

Add the sulphuric acid slowly to the water, with constant stirring. The 
solution will get very hot, so use a flask or beaker, never a bottle. 

Never add water on top of the sulphuric acid. 

Malachite Green 

Malachite green 
water 

SUMMARY 

10 grams 
1 litre 

1. Make fairly thick smears. 

2. Stain with Z-N Carbol Fuchsin 5 minutes, warm. 

:3. Ttlash. 

4. ])ecolourise in 2a,t; SulphuriC for 5 minutes. 

5. Wash. 

6. Counterstain in Malachite green 1/.2 - 1 minute. 

~. Urine smears must also be decolourized in alcohol after the 
sulphuric, to decolourize smegna bacilli. 
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SUMMARY 
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1. Make fairly thick smears. 
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Annex 7-a 

PRACTICAL BACTERIOLOGY 

1. Transport of Speci"llEms: 

Tubercle Bacilli survive best in sputa, if the specimen is mixed with an 
equal volwne of a saturated solution of tri-sodium phosphate. In temperate cli
mates, the baoilli remain alive after one week in this solution, but tropical te~ 
peratures should not kill the bacilli in less than two days. 

other C,Ol:t,1.lli:1ating 'organisms are killed rapidly. 

2. Concentration of specimens: 

Tri-sodi'.:m phosphate is the most convenient alkali for the concentration 
of sputa. The sputum. is mixed with an equal volume of saturated tri-sadium phos
phate, and shaken vigorously. The bottle is then put in the incubator or at room 
temperature 3rfc overnight. In the morning, the bottle is again shaken vigourously, 
ani neutralized with 25% Hydrochloric Aoid. The neutralized specimen is then cen
trifuged and the supernats-'1t is poured off. Smears ani cultures are made from the 
deposit. 

The advantage of the transport method desoribed in (1) 1s that the specimen 
can be neutralized and centrifuged on arrival at the laborator,y. 

Tri-sodium phosphate solution 

Tri-sodium Phospr~te (anhydrous powder) 100 grams 
(or crystals, 250 grams) 

Brom-:'hymol blue (solid) 0.02 grams 
(or 2 cc of a 1% solution) 

Water 1 litre 

If YOti canr.ot ,(leigh out toose quantities, it is quite accurate enough to 
make a saturated solution of the tri-sodium phosphate (about 1 lb to a gallon), and 
then dissolve a few grains of the indicator in water, and add this to the alkali 
until a suitable colour is obtained. 

Too alkali plus indicator is blue. Tm indicator changes to a greenish 
yellow when neutrnl. 

3. Container,': 

The safest container both for transporting specimens, and for concentrating 
specimans is the nUniversal Cont.ainer". This is a one-ounce screw-capped bottle 
with a wide neck, and a rubber-lined screw-cap • 

This bott.le is strong enough to be centrifuged, so that, in the concentrated 
method, there is a minimum of handling, making the whole process as safe as possi
ble to too laboratory worker . 
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The same type of bottle is also the most convenient container for the cul
ture medium. 

4. Summary 

1. Mix specimen with equal volume of alkali. 

2. Shake and let stand overnight. 

:3. Shake again. 

4. Add 25% Hydrochloric acid until greenish-yellow. 

5. Centrifuge and pour off supenatant. 

6. Make smear or culture from the deposit. 

5. General 

1. Make dire ct smear. 

2. It the direct smear is negative for tuberculosis, concentrate 
the specimen. 

3. If the concentrated specimen is negative, make eulture on 
three tubes, using as much of the deposit as possible. 

4. Examine cultures at weekly intervals for growth, am make 
smears if you are doubtful. about the ."pearal'lCe of the 
colonies. 

5. Keep all cultures for six weeks before reporting them as 
regative. 
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Armex '7-b 

PRACTICAL BACTERIOLOGY 

Culturing tuberculosis 

There are very many different culture media for tuberculosis, but the best 
and the easiest to prepare is Finlayson's Medium. (J. Path. &. Bact. Vol. 58, P. 88). 

The main feature of this medium is the high proportion of egg yolk. 

Finalyson's Medium 

Egg yolk 100 cc 
Egg white 25 cc 
Saline 0.9% 33 cc 
Glycerol 1.5 cc 
Malachite green 1% 

solution 5 cc 

Method:- Soak the eggs in Methylated spirit, ed lay Oft a elean towel. 

Break the yolks into one sterile flask, and the whites into 
another sterile flask. 

Break up the yolks and whites thoroughly with a sterile glass 
rod or by vigorous shaking. 

Measure the volume of yolk in a measuring eylinder, and from 
this volume, calculate the volumes of the other ingredients. 

Mix all together thoroughly, and filter through sterile gauze. 

Fill in 5 cc amounts in sterile Universal containers. 

Heat in a slanted pOSition for one hour on three successive days 
in an inspissator at 80 degrees. 

If an inspissator rurming at 80 degreee C. 1e not available, the 
bottles may be heated in the steamer for 1/.2 hour on three -aoce.
sbe 4818, but the higher temperature will make a poorer medium. 

Equipaent needed: Three sterUe flasks, sterile beaker, and sterile 
bottles, all of which may be autoclaved. The 
measuring cylinder would break in the autoolave, 
and therefore should be rinsed out with Methylated 
spirit to ste~ze it. 
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Annex 8 

TUBERCULOOIS IN CHILDREN 

by 

Sir Harry Wunderly 

A good point from which to start consideration of this important and fas
cinating subject is to study primary infection. 

Prtmar,y infection means the first occasion on which living tubercle bacilli 
have entered the body and lodged there. The commonest mode of infection is by 
inhalation into the lungs. The bacilli lodge in the lung tissue often quite close 
to the pleural surface and multiply there. For a short ti.lM the multiplication is 
very rapid but gradually it slows down and the area of lung infected ceases to 
extend and the area becomes encapsulated. While the bacilli are multiplying in 
this primary lesion soma of them escape along the lymphatics to the lymph glaad or 
glands which drain that area. In the lymph glands the bacilli also multiply, at 
first rapidly, then more slowly am the affected area in the gland ceases to extend, 
as in the lUll& and it finally becomes encapsulated. 

Whlle all this· is hl1Ppening something happens in the body which slows up 
the rate at which tbl bacilli multiply and finally stops the multiplication. This 
"something" usually acts till all the bacilli are killed and it leads to the 
encapsulation, of the lesions with fibrous tissue • 

This "somathi~" is known as acquired resistance - it is the resistance 
which follows successful vaccination with BCG. The other kind of resistance we 
discussed earlier in the Course is known as natural resistance - resistance which 
is an hereditary condition and which varies from race to race, e. g., it is well 
develo~d in the Indian - not nearly so well developed in the Fijian people. 

The p%'imary lesion in the lung, known as the primary focus or Ghon's focus, 
and the lesion in the draining lymph gland are together known as the Primary C0m
plex. 

As you know, if a tuberculln skin test is performed before in£ectionhas 
taken place and indeed within two or three weeks of such infection no induration 
appears in the skin 'where the tuberculin was injected. The child is, in fact, a 
non-reactor or gives a negative reaction. But if the test is repeated a month or 
more atter infection the skin test is found to be positive. 

So two things have happened since infection occurred - resistance to the 
multiplication of the bacilli has developed am the tissues of the body have become 
sensitive to tuberculin as shown by a poSitive Mantoux test. Not all the bacilli 
which have passed through the lymphatics from the primary focus in the lung. were 
arrested in the regional lymph gland or glands - some reached tbegeneral circula
tion through the thoracic duct. This leads to what is known as the stage of dissemi
nation when sotne tubercle bacilli having entered the general. oirculation are swept 
to various parts of the lungs and to bones, joints, kidneys, liver, spleen, the 
brain - in fact' everywhere in the body. 
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things: 
What happens to these disseminated or wide-spread bacilli depends on four 

1. The inherent or natural resistance of ttva child at the time 
of infection; 

2. The developt1ent of acquired resistance already referred to; 

3. The magnitude of the injocting dose - i.e., tre number of 
tubercle bacilli which enter the body; and 

4. The virulence of the infecting organisms - their ability to 
multiply in the body and cause disease. 

Site of Primary Infection 

This is usually in the lung - perhaps the commonest sites are towards the 
base of the upper lobe or the lower lobe. only rarely 1s the primary focus near 
the apex of the lobe. 

Also either from inhalation or from ingestion, i.e., taken in with food or 
drink the bacilli can lodge in the tonsil when the primary canplex is completed by 
tuberculosis developing in the draining lymph gland in the neck. 

other sites are the skin of the face just in front of the ear and of course 
the commonest site after the lung is the bowel infected by drinking milk from a 
tuberculous an:ilnal. 

Prognosis 

Somewhere near 90% of primary infections cause no obvious constitutional 
disturbance. The diseased areas in the primary fOCi, be they in lung, bowel or 
skin, become encapsulated and pass through caseation to calcification. In most of 
these areas the maj'ority of bacilli are killed but, as you all know, the few remain
ing bacilli are capable of re-activation and can break through the capsules and 
spread disease either through the bronchi or through the blood vessels and general 
circulation. In about 10% the natural and acquired resistance are not enough to 
control the infection and the primary lesion can progress to a massive tuberculous 
pneumonia which may even cavitate. The infected lymph gland can press on a bron
chus and cause bronchial blockage, it can ulcerate into a bronchus or it can 
ulcerate into a blood vessel. In this way scattered areas of broncho-pneumonia can 
be produced or miliary tubercles can be sewn throughout both l~s - and the most 
serious complication - tuberculous meningitis - develops. 

It is known that "the first two years of life is the most dangerous age at 
which to be infected. The first year following infection constitutes the period 
of greatest risk in each individual". 

In a simple primary infection tBually only the enlarged mediastinal glands 
can be seen in the X-ray but sometimes both parts of the primary comple~, the 
primary lesion in the lung and the enlarged draining mediastinal . lymph glands, are 
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visible in the X-ray. There is general agreement that when both components can be .. 
seen treatment should be given. I like to treat all cases of primary infection 
which are recent and by recent I mean not more than five or six years old. 
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Sometimes the X-ray shows that there is a definite area of the lung in 
which there is pneumonia. Or there may be a pleural effusion or erythema nodosum 
or miliary and/or meningeal tuberculosis. A 11 these complications of a pr:1Jnary 
infection require active and prolonged treatment. 

Many primary infections will be discovered in mass tuberculin testing ~ 
paigns. It is a good policy to treat all up to the age of 5 to 6 years with INH 
tablets, as will be explained later. The non-infected should be vaccinated with 
BCG, i.e., the non-reactors to the tuberculin test. All with active lesions 
should be, given prolonged systematic treatment - some may need surgery, 

Prevention of Complications of PrimaEl Tuberculosis 

.. In order to test the ability of isoniazid (INH) to prevent or even delay 
the development of complications of primary tuberculosis a carefully controlled 
investigation was conducted by the United States PUblic Health Service. 

The study started in January 1955 and continued for about three years, At 
the time the first progress report was made - october 1956 - there were more than 
2000 cases of primary tuberculosis under observation in 31 clinics in the United 
States, Mexico City and Toronto. 

Without going into too ma~ details I will emphasize that it was a strict 
control study:- half the children were placed in the control group and received 
tabl~containing no isoniazid; the other half received isoniazid in daily doses of 

- 4 to 6 mg, per kilo of body weight. ' 

... 

1 

• -

"Before the possibility of prophylactic isoniazid was suggested, the 
management of asymptomatic primary tuberculosis was one of watchful waiting". Such 
cases were not treated. They were kept umer supervision so that treatment could be 
commenced if any unfavourable change occurred. 

All children in this study were given exactly the same medical care, each 
child was carefully examined every month for early signs of complications or pro
gressive disease. As soon as any change in any child's condition was believed to 
justify it, he was given chemotherapy. 

The study was restricted to children under.15 years of age who reacted with 
an induration of at least 5 mm to the dose of 5 T.U. and who had primary tubercu
losis, but who were not clinically ill. Children under 3 years of age were accept
ed without radiographic evidence of tuberculosis which is, as you know, X-ray 
evidence of enlarged mediastinal glands and in some instances evidence of the 
primary :focus in the lung. 

Each child took tablets for one year and will be kept under observation 
:for several additional years. Most of the children remained at home and were 
brought to the clinic once a month. The two kinds of tablet lOOked, tasted, smelt 
and :felt alike and both were flavoured with peppemint. Great care was then taken 
that mither the children, their parents nor the clinical staff, knew which kind 
ot tablet the children were taking. This was known only to two people in the 
Central OUice in ~,Tashington. 
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This first progress report was made 21 months after the start .of the study. 
997 children received tablets containing isoniazid and 1003 children tablets with
out INH. Of these, 33 children had to have their treatment changed on account of 
the development of complications. These included miliary disease, meningitis, 
peritonitis, primary cavitation, pleurisy, X-ray changes, cervical adenitis, etc. 
Up to the tUne the report was made none of the children taking INH developed any 
complications. 

Two other interesting observations were made during this study: 

1. In those children with large induration in the pre-study 
tuberculin reactions the development of complications 
was much higher than in- the children with small pre-study 
tuberculin reactions, i.e., less than 10 mm but greater 
than 5 Mm. 

2. Children under one year of age developed far more complica
tions than those in the higher age groups until the group 
11 to 15 years was reached. 

I think you will agree there is good support in this study for the use of 
the prophylactic use of INH in the management of prUnary tuberculosis in children. 
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Annex 9 

EXTRA-PUU1ONARY TUBERCULOSIS 

by 

'Sir Harry W'underly 

Tuberculosis can spread to organs other than the lungs by one or more of 
the following routes: 

(i) by the natural passages - infected sputum can be 
swallowed am produce tuberculous ulceration of 
the bowel - large or small. Infected urine can, 
on its passage' from a tuberculous kidney, cause 
tuberculosis of the ureter and/or of the bladder; 

(11) by the blood stream - in the stage of dissemination 
of the primary focus bacilli enter the blood and are 
taken to the brain, the kidneys, liver, spleen, bones, 
with the possibility of later development of disease 
in any of these sites; 

(iii) some tuberculous disease spreads by the lymphatics. 

Tuberculosis can develop as the result of "contact infection", e. g., of .s, 

the skin. 

Tuberculous meningitis is regarded as the most serious extra-pulmonary C~ 
plication and occurs lihen a small tubercle on the surface of the brain ruptures 
into the meningeal space. It is frequently associated with miliary tuberculosis 
of the lungs and is regarded by some pathologists as being part of the circulating 
dissemination. Before the days of streptomycin it was almost always fatal but now 
most cases respond to energetic chemotherapy. It is no longer considered necessary 
to use intra-thecal medication. 

Tuberculosis of BOlleS and Joint.s 

The most common sites are tuberculosis of the spine and of the hip joint -
more rarely knee joints, ankle joints and wrist joints are involved. 

When the spine is involved, ':;he patient will often complain of a localized 
backache and some localized tenderness and on examination some rigidity and loss of 
movement will be found. An early radiological sign is narrowing of th3 interverte
bral space, which often ;~('rresponds to the area of pain, tenderness ani rigidity. 
Later the borders of the vertebral become "ragged", some of the body of the verte
bra might be missing and later still collapse of the vertebral body or bodies might 
ooeur. 

In tuberculosis increa~pd translucency caused by decalcifioation (osteopo
rosis) of the bones is seen with some condensation of bone at the periphery of the 
lesion. 
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This osteoporosis is often very evident in tuberculosis of the knee, ankle 
and wrist. Sometimes, the joint space is distended with fluid - movement of the 
joint is painful and usually limited. In tuberculosis of ' the knee an inguinal 
gland is usually enlarged and, if this is removed and examined, it is usually 
found to contain tubercles and tubercle bacilli. 

As in pulmonary disease, all extra pulmonary tuberculosis must be investi
gated in the same way - Mantoux skin test, bacteriological examination of any dis
charges, X-ray. Treatment should commence with general measures, rest, avoidance 
of weight bearing, energetic use of chemotherapy. Many orthopaedic surgecns like 
to use all three drugs at once. If there is a complicating tuberculous abscess, 
such as psoas abscess or a paravertebral abscess the orthopaedic surgeon might 
recommend its evacuation and that the abscess cavity be filled with bone chips and 
streptomycin and closed. By these means the period of invalidity is often greatly 
reduced. 

The treatment of early tuberculosis of the kidney is along the same lines 
of sanatorium regime as is used for tuberculosis of the lungs. Here too urologists 
like to use all three drugs at the same time. If a tuberculous abscess develops 
in a kidney that segment of the kidney can be removed as in lobectomy of the lung. 
Prolonged chemotherapy must be used in the post operative period. 

The same story is true for gynaecological complications of tUberculosis. 
Try sanatorium regime and intensive chemotherapy before resorting to surgery - but 
when the indications for the need for surgery are present, have this dramatic aid 
to treatment made available as soon as possible. 
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TREATMENT OF TUBERCULOSIS 

by 

Sir Harry Wunderly 

It is proposed to discuss this in three sections - general, special or spe
cific and surgical. The Burgeon Specialist at the Colonial War Memorial Hospital 
is an experienced thoracic surgeon as well as a very competent general surgeon. 
Mr. Cohen haa kindly consented to address us on the place of thoracic surgery in 
the treatment of pulmonary tuberculosis. In addition, next Saturday morning he 
will conduct us on a loTard Round in the War Memorial Hospital and demonstrate the 
post-operative care of some of his patients. 

The general care of patients undergoing treatment for pulmonary tuberculosis 
has not been altered by modern chemotherapy except that there is now a different 
"time-table" • 

I wish to emphasize right at the beginning of this talk that before a 
patient is given any treatment two things must be done: 

(1) a careful history must be taken and after a thorough 
clinical examination including tuberculin akIJl test, 
bacteriology of sputum and radiography of the lungs -
then 

(ii) diagnosis can be made ani finally 

(iii) a course of treatment can be recommended. 

A course of treatment should never be commenced till a diagnosis has been 
made and this should not happen till a full history has been taken and a thorough 
investigation completed. Always remember - diagnosis before treatmant. 

When taking the history of a possibly tuberculous patient two aspects of 
tuberculosis m~tnever be forgotten: 

(i) it is an infectious disease and so creates public 
health problems; 

(11) it is a social disease usually striking hardest in 
the less favoured groups of the community - groups 
in which housing might be sub-standard, in which 
overcrowding is usual and in which undernutrition 
is relatively canmon. 

All of these should be clearly stated in the history. Particular attention 
~t be given to the recording of the number of contacts in the home and the ir ages • 

The responsibility of the attending physician does not stop with the care 
of the source·' case - it must extend to the social and public health spheres. In 
particular he must feel it his personal responsibility that !!! contacts are 
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thoroughly investigated at once. He must not try to make anyone else responsible. 
Others might do the investigating such as tu'te rculin testingl BeG vaccintion of 
non-reactors, X-ray and other examinations of the positive reactors. But it is 
the responsibility of the AMO attending the source case to make sure all this is 
done as soon as possible. Delay is often very dangerous, as we have seen so often 
in the last two weeks. 

Patients will respond better to treatment when they know that their AMO 
is interested in the welfare of the other members of the family. 

Having taken this careful history which includes a brief description of the 
home conditions and the number of contacts in the home and the necessary clinical 
examination having been made and the results of the special investigations, such 
as the radiological and bacteriological examinations being known, it is possible 
to make a diagnosis and commence treatment. As these examinal:.ions may occupy a 
few daysl it is a very good idea to discuss with the patient the probable prognosis 
assuming that the final diagnosis will be tuberculosis. 

Provided the disease has not caused too much destruction of lung tissue, 
it is possible to promise most patients that, as the result of modern treatment, 
they can be restored to reasonably good health and play their part in the life of 
the community. The bread-winner of a family wants to know if he will be able to 
continue to support his family. The young men and young women want to know if they 
can get married andl if so, can they have children. And if they do have children, 
are they likely to be healthy or will they inherit the disease or a tendency 
towards it. 

So as early as possible by frank and honest discussion, it is wise to allay 
the patients' very natural anxieties. It pays handsome dividends to keep a patient 
well informed of his or her progress - explain the appearances on their X-ray filmS, 
let them know the results of bacteriological examinations and your honest opinion 
of their progress. In this way you will earn and retain your patients' absolute 
eonfidence. This means that when you tell your patient that he or she is improving, 
your opinion will be gladly accepted and the psychological gain will be enormous. 
If, on the otl'er hand, you are not satisfied with the rate of progress and want to 
change the treatment such as recommend the removal of a diseases segment, lobe or 
lung, such will be your patient's confidence in you that co-operation is secured 
at once. 

As in the pre-chemotherapeutic days REST am. GOOD NUTRITION remain the 
foundation of treatment. Nowadays it is not-necessary to commence the treatment 
ot every tuberculous patient. with prolonged rest in bed. As the result of modern 
case.£inding methods, for example community-wide surveys of the population, some 
people who think themselves perfectly well are found to have tuberculosis which is 
minimal in extent and not yet infectious. 

Most patients suffering from minimal disease can be allowed to continue at 
work provided it is not too arduous and be treated on an ambulatory basis. 

It would be ideal if every patient found to be suffering from pulmonary 
tuberculosis could be put into a hospital or a sanatorium bed for a short time 
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during which he or she could be taught the necessary self-disoipline which every 
tuberculous patient must exercise and be taught the necessary personal hygiene, 
such as the care of sputum, how to cough, etc. But this is not possible in every 
case, nor is it ne cessary • 

If the type of work is suitable, if the home conditions are good and, most 
important of all, if the patient is sensible and completely co-operative, then it 
is possible to commence treatment on an ambulatory and domiciliary basis. It is 
a good idea to tell these patients to lie down when they return home after work in 
the evening, to give up all forms of sport for a while, especially strenuous sport, 
and to get a lot of rest during the week end - even spend one day a week completely 
in bed. It must be remembered that the patient on domieiliary care needs regular 
andtrequent supervision. 

But it is mostly the patient with moderately advanced or advanced disease 
whose treatment I want to discuss. These patients are suffering from some degree 
of toxaemia, they are being slowly poisoned by the prodUcts of their disease and so 
they are feverish, often hsve very poor appetites and indigestion, have lost weight 
and energy and have cough and sputum which contains tubercle bacilli. 

These patients should be put to bed, preferably in a hospital or in a 
sanatorium, till they are over their toxaemia and a little while afterwards. They 
should commence their chemotherapy at once and the drugs should be given 1n full 
doses and frequently. In most cases the response will be rapid - cough and sputum 
become less, temperature falls and then disappears; they eat better, lose their 
indigestion and gain weight. They often volunteer the information that they have 
lost their tired feeling. Once over their toxaemia they can be allowed graduated 
exercise in the ward. 

Progress of the Patient - This might be a good point at which to consider haw we 
estimate the progress the patient is making. Is he improving, is he deteriorating, 
is he just "holding his own"? Besides the opinion we form from our experience of 
these cases, from our clinical judgment, from the improvement in weight and appe
tite, the disappearance of fever and tiredness, the conversion of positive to 
negative sputum - a very important and desirable change - we have two very 
def'inite aids: 

1. radiological, B.S.R. 

2. biological - i.e., the E.S.R., or 

It must be remembered that radiological changes take same time to develop 
so the radiological appearances may not quite keep pace with the clinical findings 
- they are a little while behind. If areas of pneumonia and broncho-pneumonia are 
clearing, if' cavities are closing, if there is less pleural effUsion, if the 
evidence of' miliary disease is disappearing - then it is definite that, on radio
logical evidence at any rate, that patient is responding very well to treatment. 

~ So, the diagnosis having been made the great value of X-ray examinations is the 
examination of the series - does it show improvement or deterioration? Unless for 
some special reason it is not necessary to repeat the X-ray films more often than 
three monthly. 
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The erythrocyte or blood sedimentation rate is also of value when it is 
used in series. A single estimation can be quite valueless - there are many 
causes of an increased rate of fall of the red blood cells and quite a low reading 
can be obtained in an early though active case of tuberculosis of the lungs. If 
used "in series", as the X-ray films should be used, the B.S.R. can be a valuable 
addition to our estimation of the patie~s progress. 

Use of Hospital and Sanatorium Beds 

• 

• 

Tm way to use these beds is to ensure the greatest benefit to the greatest • 
number. In general, with tm help of modern chemotherapy, the stage of toxaemia 
does not last very long; so unless there is some "social reason" such as unsuitable 
home conditions, young children in the family, etc., the patients should not remain • 

. bed-fast too long. If their sputum is conSistently negative for four or five weeks, 
when they are ambulant in hospital, consideration should be given to allOWing them 
to continue their treatment as out-patients. This will entail a lot of extra work 
for the !MOts, their nurses and the health visitors. But it is the only way to get 
rid of the waiting list of patients who are awaiting admission and who urgently 
need hospital care. As a rule this initial period of being in hospital should not 
last more than 4 to 6 months. 
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CHEMOTHERAPY 

by 

Sir Harry WUnderly 

It is to the complications of modern drug therapy that I wish to attract, 
your attent,"on. SOllJ3 of these complications rarely occur but I am going to mention 
them so that if they occur in your practice you will recognize them and know how to 
deal wlththem. In passing, reference will be made to the usual doses of these 
drugs ~ to the eonditions in which soms of them are used. 

streptoMlOin is given in 1 gram doses daily, every other day or twice a 
week. It was the' first of the "antibiotics" used in the treatment of tuberculosis 
and is the drug with which each new patient. commences treatment. 

C0ng>lications 

Mild re.actions: disturbed sensation in the skin round the mouth, giddiness, 
lassitude, headache and disturbance of visual accommodation. These reactions are 
made worse by physical exercise and when they do occur it is recommended that the 
~trepto~cin be given at night, i.e., at bed time. 

Hypersensitivity: histamire-like effects - allergy. Nausea, loss of appe
tite and .sometimes vomiting occur in the first three or four weeks of treatment. 
There may be reactions in the skin - erythematous eruptions going on to severe 
dermatitiS, eosinophilia, encephalopathy, stomatitis, more rarely there may be 
swelling of the joints, purpura, leucopenia and agranuloeytosis. 

Toxic action: streptomycin affects the vestibular branch am dihydrostrep
tomycin tre auditory branch of the eighth cranial nerve. So streptomycin can cause 
giddiness, which clears up when the drug is stopped, while dihydrostreptomycin can 
cause deafness which does nat:. clear up. Both drugs are potentially dangerous if 
there is impairment of the renal function (i. e., if the kidneys are now working 
well). Because elderly people are likely to suffer these bad effects of streptomy
cin, it should be given to them in small doses. 

The early signs of damage to the vestibular branch is giddiness (vertigo) 
then nausea and vomiting may develop and even nystagmus. lo1hen dihydrostreptomycin 
is the drug being taken, tinnitus ("singing in the earsll) often appears before the 
hearing is damaged and deafness develops. 

Treatment of these effects is with antihistamin drugs such as benadryl or 
phenergan. If the complications are severe, corticotropin or cortisone can be used. 
The use of the drugs should stop. 

Desensitize - use the method recommended by Professor Crofton. ~one 
handling streptomycin should wear rubber gloves. If their eyes get itchy they 
should be protected by a shield. In obstinate cases, give the streptomycin under 
caver of corticotropin. In dimycin and ambistryn both streptomycin and dihydrostrep
tomyoin are mixed in equal proportions. As the most definite indication for chang
ing from the use of streptomycin to dihydrostreptomycin is the development of an 
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allergy to the former, I do ~ recommend the use of these preparations which con
tain both drugs. 

Resistance developing in the tubercle bacilli to streptomycin oocurs most 
otten and earliest in patients with fibrotic cavernous lesions. Resistance does 
not appear to develop when treatment with all three drugs, streptomycin, P.A.S. 
and INH have been used at the srune tine from the beginning. If the cavities will 
nbt close with medical treatment and if thoracic surgery is refused or is not 
available, these chomic and infectious patients must be sent home taking full 
doses of INH every day perhaps for the remainder of their lives. They must be ful
ly educated in how to destroy their sputum, how to cough so as not to spread 
infection and all contacts must be carefully investigated, the non-reactors to 
tuberculin skin test being vaccinated with BOG and the positive reactors X-rayed, 
kept under careful observation and, if under six years of age, perhaps given a 6 
or 12 months' oourse of INH tablets. 

Chemical oonditions in which streptosYoin is valuable: 

1. Acute exudative disease such as tuberoulous pneumonia 
or bronoho pneumonia, miliary tuberculosis, meningeal 
tuberculosis and in lesions which have recently 
extended or developed; 

2. tuberculous tracheo-bronchitis; 

.3. in the preparation of tubosroulous patients for surgical 
treatment and during their post-operative care; 

4. in certain complications such as tuberoulous laryngitis; 

5. when sinuses, fistulae and extra-pulmonary lesions develop. 

Remember care should be taken in the use of streptomycin in middle-aged and 
elderly patients whose kidney function may be impaired. In suoh patients the dose 
should be kept quite small. 

Para-amino salioylic acid (P.A.S.) 

It must be remembered that the dose of sodium PAS - the form in which this 
drug is usually administered - contains only about 2}3 of its weight of pure PAS, 
e.g., 12 gm NaPAS equals 8.76 ginS PAS. This means a distinction must be made 
between PAS acid am the salts of PAS. The usual dose is 12 gin of the acid a day. -

Calcium B, PAS and Dipasic should not be used in the treatment of pulmonar,y 
tuberculOSis. The administration of a high dose of PAS is not necessary when it is 
being used principally or entirely to delay resistance to the prinCipal drug develop
ing in the tubercle bacilli. 

Intolerance to PAS shows in the development of nausea, vomiting, abdominal 
discomfort and diarrhoea - usually shows up in the 3rd week of treatment. 

Benemid 2 gm a day in four divided doses blocks the secretion of PAS by the 
kidneys am enables the dose to be reduced to 8 gm a day. 

• 

• 

t 

• 

• 

· Ii · " II 

j! 

t 

• 

.. 

Annex 11 
page 2 

allergy to the former, I do ~ recommend the use of these preparations which con
tain both drugs. 

Resistance developing in the tubercle bacilli to streptomycin oocurs most 
otten and earliest in patients with fibrotic cavernous lesions. Resistance does 
not appear to develop when treatment with all three drugs, streptomycin, P.A.S. 
and INH have been used at the srune tine from the beginning. If the cavities will 
nbt close with medical treatment and if thoracic surgery is refused or is not 
available, these chomic and infectious patients must be sent home taking full 
doses of INH every day perhaps for the remainder of their lives. They must be ful
ly educated in how to destroy their sputum, how to cough so as not to spread 
infection and all contacts must be carefully investigated, the non-reactors to 
tuberculin skin test being vaccinated with BOG and the positive reactors X-rayed, 
kept under careful observation and, if under six years of age, perhaps given a 6 
or 12 months' oourse of INH tablets. 

Chemical oonditions in which streptosYoin is valuable: 

1. Acute exudative disease such as tuberoulous pneumonia 
or bronoho pneumonia, miliary tuberculosis, meningeal 
tuberculosis and in lesions which have recently 
extended or developed; 

2. tuberculous tracheo-bronchitis; 

.3. in the preparation of tubosroulous patients for surgical 
treatment and during their post-operative care; 

4. in certain complications such as tuberoulous laryngitis; 

5. when sinuses, fistulae and extra-pulmonary lesions develop. 

Remember care should be taken in the use of streptomycin in middle-aged and 
elderly patients whose kidney function may be impaired. In suoh patients the dose 
should be kept quite small. 

Para-amino salioylic acid (P.A.S.) 

It must be remembered that the dose of sodium PAS - the form in which this 
drug is usually administered - contains only about 2}3 of its weight of pure PAS, 
e.g., 12 gm NaPAS equals 8.76 ginS PAS. This means a distinction must be made 
between PAS acid am the salts of PAS. The usual dose is 12 gin of the acid a day. -

Calcium B, PAS and Dipasic should not be used in the treatment of pulmonar,y 
tuberculOSis. The administration of a high dose of PAS is not necessary when it is 
being used principally or entirely to delay resistance to the prinCipal drug develop
ing in the tubercle bacilli. 

Intolerance to PAS shows in the development of nausea, vomiting, abdominal 
discomfort and diarrhoea - usually shows up in the 3rd week of treatment. 

Benemid 2 gm a day in four divided doses blocks the secretion of PAS by the 
kidneys am enables the dose to be reduced to 8 gm a day. 

• 

• 

t 

• 

• 

· Ii · " II 

j! 

t 

• 

.. 



Toxic and hypersensitivity reactions 

Annex 11 
page :3 

These are mostly allergic such as erythematous eruptions which may go on 
~ to dermatitis. There may be conjunctival irritation, headache s, angio-neurotic 

oedema (giant urticaria). Fever may develop suddenly and fresh areas of opacity 

! 

• 

in the lungs may appear. They disappear when PAS is stopped. . 

The blood changes are important and there may be agranulocytosis, aplastic 
anaemia or purpura. Polyneuritis is rare and occasionally psychoses develop. 
There may be alteration in the cardiac rhythm accompanied by changes in the E.C.G. 
tracing. Sometimes the thyroid gland is affected and myxoedema or thyroid enlarge
ment appears. For these two complications tablets of thyroid extract should be 
given. 

The appearance of jaundice is very important - it is rare and comes on early. 
It shows the liver is being damaged and the PAS must be stowed at once. 

Antihistamine preparations are useful in the treatment of these hypersensi
tivity reactions and of course desensitization perhaps combined with ACTH can be 
helpful. 

Isonicotinic Acid Hydrazide INH 

The usual dose is 5 to 10 mgm per kilo body weight a day. That is the dose 
varies between 200 and 300 mg daily but, if the progress of t he patient is not 
satisfactory, this dose can be doubled. Resistance may develop during the second 
or third month of treatment but it is thought that the resistant tubercle bacilli 
are not very pathogenic to man. 

Toxic effects - there may be rise in temperature, tightness in the chest, 
increased cough and sputum which may be bloodstained. All of these, fortunately, 
are transient. 

Complications showing in the nervous system usually appear in the f:irst two 
months of treatment. There may be dryness of the mouth, constipation, hesitancy 
and delay in starting to pass urine, giddiness, sleeplessness and very often ela- . 
tion (euphoria) - sometimes there may be depression, muscular twitching with 
exaggerated tendon reflexes. There may be symptoms of pellagra or peripheral neu
ritis. These are due to increased excretion of pyridoxin. 

Peridoxin (which is expensive) and Vitamin B capsules or tablets are useful 
in the treatment of these complications which affect the nervous system. Changes 
in the blood are very rare. 

There may be mental chaI¥es, alteration of personality which might show 
itself ;.n aggressiveness or hallucinations. A past history of epilepsy should lead 
to ea~~ion in the use of INH. 

As stated previously in these lectures, INH can be used prophylactically 
in .children with a positive tuberculin skin test under 5 or 6 years of age, in the 
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treatment of primary infection and must be given to the old chronics with ulcero
fibro-cavernous tuberculosis which does not respond to medical treatment and which 
is not suitable or acceptable for surgical removal. These old chronics should 
take INH in large doses for the remainder of their lives. If they can live in 
hostels or special villages all the better but they should not use up valuable beds 
in sanatoria or hospitals. 

Viomycin is given in doses of 2 gIll twice weekly, often combined with 5 gill 
of terramycin daily. It is used in some cases in which the usual three drugs have 
not succeeded in producing sputum conversion. 

Hypersensitivity shows itself in erythematous eruptions, urticaria, eosino
philia,nausea, vomiting, dizziness, muscular weakness, tinnitus and some loss of 
hearing. Albuminuria with casts in the urine may appear. 

Terramycin (oxytetracycline) is given in doses of 5 gIll daily and is said to 
delay the development of resistance to streptomycin and to INH. It may cause gastro
intestinal disturbances such as nausea, vomiting and diarrhoea. It is wise to 
give a Vitamin B preparation throughout the use of this drug. Enpac is an anti
biotic-resistant laoto-bacillus acidophilus. It prevents infection with stap~
lococci and monilia (thrush). 

Also yoghaut can be given daily. 

Both Elrazinamide (Aldinamide) and Cycloserine (Seromycin) are too toxic 
for general use. the former to the liver, the latter to tm nervous system. It 
can cause convulsions. 

Kanamycin and Thiocarbarridin are still under trial.. The Japanese report 
good results with the former. 

-000-
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Annex 12 

THE CONTROL OF TUBERCULOSIS 

by 

Sir HarryWunderly 

The Tuberculosis Control Programme 

In the very first lecture of this series it was stated that prevention "is 
the most important part of any programme for the control of tuberculosis in a 
communitT'. So during the past three weeks we have travelled around a complete 
circle for it can be stated now that a successful tuberculosis control programme 
is one which prevonts the disease from developing. 

What are the items in such a programme? 

1. We must filXi infectious cases in the community and by education, treatment 
and where necessary, segregation, render them non-infectious. So case
finding is the first on too list, 

2. We must find and investigate all contacts of these known infectious cases. 
They are "known" only when they have been found and reported to the health 
authorities, Remember it:is the unknown infectious case which is particu
larly dangerous. Those contacts who are found to be already infected may 
need treatment. They will certainly ~a6d supervision and re-examination 
from time to tine. The uninfected contacts, those who have not developed 
a sensitivity to the tuberculin skin test, should be protected by BOG 
vaccination. 

3. The third item thus becOOles the tuberculin skin testing, of all contacts 
and the BCG vaccination of all non-reactors amongst those who are compelled 
to live or work "at risk" - i.e., at risk of being infected with the 
tubercle bacillus. 

4 . 

5. 

You will remember, when we were discussing case-finding, we emphasized the 
great value of bacteriological examination of the sputum. Provided you 
have the necessary stains, glass aides and microscope, those who have not 
ready access to laboratory facilities such as are attached to hospital, 
can make this examination "in the field". If you want a further opinion 
on too specimen of sputum you can send a stained slide or two by post or 
other means to the nearest laboratory. 

It was stated that "the lIDknown infectious persons must be found because 
they are extremely dangerous". The best way of finding the tuberculous 
persons amonst the apparently well members of the population is by mass 
miniature radiograP4Y' If this form of radiography is not available-in 
too area in which you are working but there is a fixed X-ray machine at 
say a hospital or a clinic, then you can concentrate your X-ray examinations 
on certain grOUpS of people such as the ~patients and out-patients of hos
pitals, clinics and dispensaries and the positive skino-reacting contacts of 
known infectious cases of tuberculosis, members of the staffs of hospitals, 
schools, etc. Much wasteful expenditure will be avoided if you X-ray the 
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lungs of those who have a positive tuberculin skin reaction and do not so 
examine those who fail to react to such a test. 

Remember, it is not the X-ray examination which makes the diagnosis of tuber
culosis possible or certain, the only single test which can do that is the bacter
iological one. Do not accept one negative result; test three or four samples of 
sputum on successive days before accepting a negative result. The X-ray examination 
does show those persons who need further investigation if there is an abnormal sha
dow present am this investigation must begin with the examination of the sputum, if 
the disease appears to be in the lungs. 

At this stage there is no need for me to do more than remind you of the care 
with which persons with quiescent or arrested lesions need to be supervised. Nor 

• 

is it necessary to do more than re-emphasize the necessity for destroying infected ~ 
sputum, by burning if possible or by boiling or by using suitable disinfectants. The 
need for care in handling laundry, blankets and any infected household goods you all 
know. Do not forget that middle aged and aged men may be the source of infection in 
your community, take care of children under two years of age for they are a very sus
ceptible group and do not forget that tuberculosis can exist not only in dairy herds 
but in domestic animals. 

6. 

7. 

Drs. Roberts and Verrier have told you of the necessity for having a 
csse-register am the need to keep its inform3tion up-tO-date. Dr 
Roberts described the details on the cards kept by the AMO - by the 
medical man working in the field. Dr. Verrier very thoroughly 
explained what is required for the Central Case Register and how 
this is made to stimulate the necessary follow-up and supervision. 
This case-register can be the sixth item on the programme. 

There remains perhaps the most important item of all - the Director of tuber
culosis Control or whatever you choose to call him. He is the band-leader. 
He ties up all the loose ends into an organized attack. He is the leader of 
an army. It is his function to see that the infectious cases are found and 
rendered non-infectious; that the contacts are all investigated and where 
necessary vaccinated with BCG. He sees that all hospital and sanatorium beds 
are so used as to ensure "the greatest good for the greatest number", i.e., 
that the "turn over" of patients is as quick as possible in the interest of 
public health and the health of the individual patient. He sees that tuber
culin and X-ray surveys are conducted where they can give the most valuable 
returns. In fact, he ensures that the war against tuberculosis in the 
community is waged with every modern weapon used in the most effective 
manner. 

In this course of lectures we have tried to show you the very great value of 
the tuberculin skin test, of BeG vaccination, of bacteriological examination of spu
tum, of radiography of the lungs and of the destruction of the tubercle bacillus both 
inside and outside the body. 

We have tried to show that tuberculosis can be controlled if it is energeti
cally hunted for and attacked whenever and wherever found. With the aid of modern 
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chemotherapy and well directed case-finding we can now promise most of our tuber
culous patients future good health if they will act on our advice. 

We can assure our politicians, etc., that with their active co-oper"ltion 
we can bring this disease so under control that it will cease to be a public-health 
menace. 
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'WHO IDEAS ON TUBERCULOSIS CONTROL rnOORAMMES 

by 

Dr. L.O. Roberts 

This paper briefly describes what 'WHO has reconunended in one country in the 
Pacific. It is one example of "the greatest good of the greatest number". 

This paper is an extract of a report on one particular country. Although 
the Government has generously agreed that it may be used for post-graduate teaching, 
you are asked to treat it as confidential, i.e., it must not be quoted in any writ
ten or publicized material. 

BACKGROUND DlFORMATION 

western Samoa already has the nucleus of a tuberculosis oontrol programme 
whioh the Government wishes to expand following the successful conclusion of the 
yaws campaign. 

The following aspects of the local Situation, though well known to be Govern
ment and WHO, appear of direct importance to a tuberculosis oontrol campaign and are 
repeated for emphasis: 

western Samoa consists of four islands of which Upolu, containing 70 429 
inhabitants at last census, the capital city and the bulk of the resources, is the 
most :lJnportant. Savai'i with 26 898 population comes next. 

The people numbered 97 327 on 25 September 1956 and are now estimated at 
,. 100 000. Except for a few thousand Europeans and local Europeans, all are of the 

Samoan race. The rate of natural increase, one of the world's highest, was 3.1% per 
year in the last intercensal period. Samoans are by nature sturdy, both physically 
and mentally, and accept Western medicine readily but only when it has shown that it 
oan do a job and produce results. Acceptance is steadily growing, owing to years of 
work by the Medical and Health Department, and has been accelerated by the success
ful yaws campaign. 

Nearly all the people live in villages on or near the coast and both the main 
islands have coast roads which can take a mobile x-ray unit of the conventional type. 
The accessibility of the population to health teams is therefore excellent. 

~ The political situation is that independence, in everything except foreign 
"" affairs and defence, is expected in 1960. This will bring medical and health work 

entirely under Samoan control • 

• 

Annex 13 

'WHO IDEAS ON TUBERCULOSIS CONTROL rnOORAMMES 

by 

Dr. L.O. Roberts 

This paper briefly describes what 'WHO has reconunended in one country in the 
Pacific. It is one example of "the greatest good of the greatest number". 

This paper is an extract of a report on one particular country. Although 
the Government has generously agreed that it may be used for post-graduate teaching, 
you are asked to treat it as confidential, i.e., it must not be quoted in any writ
ten or publicized material. 

BACKGROUND DlFORMATION 

western Samoa already has the nucleus of a tuberculosis oontrol programme 
whioh the Government wishes to expand following the successful conclusion of the 
yaws campaign. 

The following aspects of the local Situation, though well known to be Govern
ment and WHO, appear of direct importance to a tuberculosis oontrol campaign and are 
repeated for emphasis: 

western Samoa consists of four islands of which Upolu, containing 70 429 
inhabitants at last census, the capital city and the bulk of the resources, is the 
most :lJnportant. Savai'i with 26 898 population comes next. 

The people numbered 97 327 on 25 September 1956 and are now estimated at 
,. 100 000. Except for a few thousand Europeans and local Europeans, all are of the 

Samoan race. The rate of natural increase, one of the world's highest, was 3.1% per 
year in the last intercensal period. Samoans are by nature sturdy, both physically 
and mentally, and accept Western medicine readily but only when it has shown that it 
oan do a job and produce results. Acceptance is steadily growing, owing to years of 
work by the Medical and Health Department, and has been accelerated by the success
ful yaws campaign. 

Nearly all the people live in villages on or near the coast and both the main 
islands have coast roads which can take a mobile x-ray unit of the conventional type. 
The accessibility of the population to health teams is therefore excellent. 

~ The political situation is that independence, in everything except foreign 
"" affairs and defence, is expected in 1960. This will bring medical and health work 

entirely under Samoan control • 
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1. The available evidence 

EXTENT OF THE PROBLEM 

Tuberculosis is a notifiable disease; moreover, practically all diagnosed 
cases are notified in fact because all the doctors (fully-qualified and SMP's) are 
government employed: there are no private practitioners. 

A central register is kept in the chest clinic in Apia, and a case is not 
registered until a careful check-up (including clinical examination, X-ray and spu
tum-test, with laryngeal swab if necessary) has established the diagnosis beyond 
reasonable doubt. Th1'1S a diagnosis made in the d:istricts is not taken at its face 

.. 

value: the patient is brought to Apia, even from the islandS, for confirmation of ... 
the diagnosis and registration if appropriate. -

It is not possible to state the percentage of persons tuberculin-positive at 
different ages. 50100 tuberculin-testing has been dom, but not enough to give epi
demiological information. 

There were twenty-one reported deaths from tuberculosis in 195? 

2. Incidence (number of new cases per year) 
• 

The numbers of new cases (all forms of TB) added to the central reg:ister in !! 
recent years were: 

Year 

New cases 
(all ;forms) 

1953 1954 

122 l2? 

1955 1956 1957 

180 221 276 

The true incidence, of course, cannot be stated because obviously an unknown 
number remains undiscovered. Informed local opinion believes that the number of 
unknowns may be rather less than the knowns, in which case the ir~idence would be 
about 500 new cases per year in a population of 100 000. 

Registrations are increaSing every year and will reach the 300 mark in 1958 
for the first time since the register was started. Whether the increase is only 
apparent (due to more widespread diagnosis in an expatxiing population) or real (due 
to an absolute and relative increase of diseased persons) is disputed. The writer 
inclines to the view that part, at least, of the increase is real, because: 

(a) field work has ceased since 1st January 1958, thus lessening 
liaison between the districts and the registry; 

(b) the Medical Department had six fully-qualified doctors in 
1956, five in 1957, and four in 1958; 

• 
II 

.. 
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(c) money to bring suspected cases from the districts to 
Apia for confirmation of the diagnosis has been lacking 
in 1958, and patients are not registered until the 

~ diagnosis ~ confirmed; 

(d) despite these three factors, all of which would be expected 
to reduce the number of registrations, the number will be 
higlEr than ever this year. 

It seems likely, then, that the disease is actually spreading. 

J. Prevalence (total number of cases, both new and old, in the community). 

The known cases are shown in the table: 

Polynesian Non- Total Polynesian 

1. Cases of tuberculosis on 
Register as at 31.12.57 989 43 1,032 

2. Age groups of those in 
Table 1 as at date of 
return 

(a) Under 5 years 84 2 86 
(b) 5 and under 15 years 166 5 171 
(c) 15 and under 25 years 258 10 268 
(d) 25 and under 35 years 196 4 200 
(e) 35 and under 45 years 122 5 127 
(I) 45 and under 55 years 93 7 100 
(g) 55 and under 65 years 51 3 54 
(h) 65 years and over 19 7 26 

.. J • Disposition of registered cases 

(a) In Apia Hospital 84 3 87 
(b) In district hospitals 7 7 

I (c) In private dwellings 890 40 930 
(d) Residence unknown 8 •• 8 

4. Type and extent of disease 

(a) Respiratory 857 33 890 
(b) Non-respiratory 80 5 85 
(e) Mixed forms 52 5 57 

" .., Informed local opinion believes that the unknowns are rather less than thiS, 
in w~ich case the prevalence for the whole of Western Samoa does not exceed 2000, 
or 2% of the population. Of the total, probably three-quarters (1500) would need 
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regular chemotherapy if a businesslike control programme were undertaken, and pro
bably three-quarters of them (1250) live on Upolu where the programme would logical
ly commence. 

It should be noted that no patient other than known deaths has been removed 
from the register since the register l-IaS started, although many are quiescent and 
non-infectious, so that the figures of known cases are less serious, from the 
public-health viewpoint, than they appear. 

4. Trends 

Firstly, the new cases registered have been increasing every year, and in
creasing in spite of diminished facilities far diagnosis in the last year or two. 
The increase of new cases -- often observed in under-developed areas and usually 
ascribed to improved diagnosis -- must be regarded in lI!estern Samoa as a significant, 
even a serious, phenomenon. 

Secondly, the population is increasing rapidly. This makes it probable that 
overcrowding in individual villages and indiVidual homes, though not obvious at 
present, will have to be reckoned with in the future and may even now be a factor in 
the spread of certain diseases. 

Thirdly, r,restern medicine is slowly gaining more and more acceptance from 
the Samoan population and this will aid a control progranme. 

It is believed that these three trends can be stated with fair confidence 
and are not invalidated by the admittedly imprecise nature of much of the data. 
(The imprecise data do affect, and very profoundly, our estimates of total incidence 
and total prevalence, which are no more than rough estimates -- informed guesses if 
you like -- made for the sole purpose of calculating the probable workload of the 
personnel engaged in the proposed Control Programme. But the trends of incidence 
and prevalence are clearer, and both appear to be upwards, so far as present evi
dence indicates). 

AVAILABIE FACILITIES 

1. Personnel 

1.1 Fully-qualified doctors are only four. One (the Director of Health) does 
administration only; another surgery only. A third is in charge of tuberculosis but 
has many other duties. 

1.2 Forty Samoan medical practitioners, distributed among the district hospitals 
and Apia Hospital, are the real bac~one of the medical service. 

1.3 Others include a qualified dental officer and a laboratory technician, and 
one radiographer. 

1.4 There is no medical officer of health. The public-healtb staff consists of 

.. I 

• 

.. 

a chief sanitary inspector and some sanitary assistants. .. 

AImex 13 
page 4 

regular chemotherapy if a businesslike control programme were undertaken, and pro
bably three-quarters of them (1250) live on Upolu where the programme would logical
ly commence. 

It should be noted that no patient other than known deaths has been removed 
from the register since the register l-IaS started, although many are quiescent and 
non-infectious, so that the figures of known cases are less serious, from the 
public-health viewpoint, than they appear. 

4. Trends 

Firstly, the new cases registered have been increasing every year, and in
creasing in spite of diminished facilities far diagnosis in the last year or two. 
The increase of new cases -- often observed in under-developed areas and usually 
ascribed to improved diagnosis -- must be regarded in lI!estern Samoa as a significant, 
even a serious, phenomenon. 

Secondly, the population is increasing rapidly. This makes it probable that 
overcrowding in individual villages and indiVidual homes, though not obvious at 
present, will have to be reckoned with in the future and may even now be a factor in 
the spread of certain diseases. 

Thirdly, r,restern medicine is slowly gaining more and more acceptance from 
the Samoan population and this will aid a control progranme. 

It is believed that these three trends can be stated with fair confidence 
and are not invalidated by the admittedly imprecise nature of much of the data. 
(The imprecise data do affect, and very profoundly, our estimates of total incidence 
and total prevalence, which are no more than rough estimates -- informed guesses if 
you like -- made for the sole purpose of calculating the probable workload of the 
personnel engaged in the proposed Control Programme. But the trends of incidence 
and prevalence are clearer, and both appear to be upwards, so far as present evi
dence indicates). 

AVAILABIE FACILITIES 

1. Personnel 

1.1 Fully-qualified doctors are only four. One (the Director of Health) does 
administration only; another surgery only. A third is in charge of tuberculosis but 
has many other duties. 

1.2 Forty Samoan medical practitioners, distributed among the district hospitals 
and Apia Hospital, are the real bac~one of the medical service. 

1.3 Others include a qualified dental officer and a laboratory technician, and 
one radiographer. 

1.4 There is no medical officer of health. The public-healtb staff consists of 

.. I 

• 

.. 

a chief sanitary inspector and some sanitary assistants. .. 



.. 

... 
\,I 

• 

Annex 13 
page 5 

1.5 The staff of the chest clinic consists of the doctor mentioned above and two 
SMP's who have a good knowledge of their subject. Nurses can be obtained from the 
hospital when needed, but none is assigned permanently. The clinic has no clerk or 
office as such. It uses the X-ray department and laboratory of the hospital which 
are nearby. 

1.6 The nursing staff at 31 December 1957 consisted of a matron and 10 sisters, 
all expatriates; 4 sistors and 94 staff nurses, all Samoan; 140 nurses in training 
and 25 nurse aids, all Samoan. The average district has one staff nurse and one 
nurse aide in the hospital, and one district nurse working in the villages. The 
remainder work in Apia. Training of Samoan nurses is done in the Apia Nursing 
School; a few Samoan girls have gone to New Zealand and obtained full qualification 
to New Zealand state registration standard. 

There are no public-health nurses. The district nurses have had no formal 
public-health training. 

2. Buildings and equipment 

2.1 Apia Hospital, built on the pavilion principle and with about 270 beds, is 
in the capital city. It has departments for medical and surgical cases, obstetrics, 
infectious diseases including tuberculosis (about 80 beds), an operating theatre, 
X-ray department, laboratory, out-patient department and pharmacy. 

2.2 Fifteen district hospitals are distributed around the territory and cover 
the inhabited areas adequately. Each has an average of 10-15 beds and an out-patient 
department; one SMP (occasionally two), and nurses. None has an X-ray or a micros
cope. All are accessible by road and some are linked to Apia by radio-telephone. 

PLAN FOR TUBERCULOSIS CONl'ROL IN WESTERN SAMOA 

i. Summary 

The proposed plan would be based on (a) case-finding by a mobile team, 
covering all districts in the Territory by stages; (b) treatment, with emphasis on 
domiciliary chemotherapy, by personnel of district hospitals, district nurses and 
civic organizations in the villages; (c) regular supervision of the districts by 
personnel from Headquarters; (d) a HQ office in Apia, closely linked with the chest 
clinio; and, (e) certain improvements in the chest cli.r.ic itself. 

The objective is to cover the whole population eventually, to find as many 
cases as possible, and to give them long-term treatment under supervision. The 
usual methods of prevention will be used, including BeG vaccination when appropriate. 

2. The HQ office 

Tba HQ office of the control programme would be in the Hospital, perhaps in 
the chest clinic itself. One clerk would be needed, and the usual office equipnent • 

.. 
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3. The chest clinic 

Since the clinic is the service unit for Apia, where many new cases may be 
found by the team, and will also be the HQ of the control programme, some iJIlprove
ments are highly desirable. It is recommended that the eye-testing equipment be 
moved elsewhere and the laryngeal swab room*; that the existing floor space be 
doubled and two entra:1oes provided; that the interior be divided up to provide one 
office (additional to the HQ office), at least two (preferably three) consulting 
rooms, one treatment room and a small waiting room. 

Personnel would be the National Director of Tuberculosis, his WHO counter
part and two SMP's at first. Another will be needed later for supervision of the 
districts, and when the mobile team has covered Apia, one whole-tiJlle nurse will be • 
necessary. 

4. The mobile team 

Personnel: one SMP (team-leader), one nurse (acting also as clerk), one 
X-ray technician, om laboratory technician, two drivers. The National Director or 
his WHO counterpart would accompany the team constantly in the first few months and 
thereafter intermittently. 

Equipment: one mobile X-ray unit with geoorator, 70 mm film and chemicals; 
one additional vehicle; report cards and forms; tuberculin, BCG vaccine and syringes; 
equipment for sputum testing; health education material. 

Method of work will be decided in detail by the WHO adviser and the National 
Director. In outline, examination would be confined to tuberculin testing, 70 mm 
X-ray and sputum testing; negative tuberculin reactors would get BCG and cases of 
tuberculosis would be handed over to the district personnel for supervised treatment. 
The team would explain clearly what is required, and district personnel would be 
visited repeatedly by a supervisor from HQ. Cases discovered would be recorded in 
tre central regist.ry. 

5. Role of in-patient treatment 

The tuberculosis beds L~ Apia Hospital would still be needed, but would be 
used to provide intensive chemotherapy and education for infectious cases. Further
more, such in-patient treatment should be liJllited to 2-3 months after which the 
patient should be discharged to Q-p treatment whether sputum-converted or not. The 
aiJll would be to convert four infectious cases per bed per year, and not to use a 
bed to isolate one case for a year. 

*Laryngeal swab followed by culture is a valuable procedure and should be continued, 
but it is recommended that the swabs should not be taken in a confined space where 
the cloud of infect.ed droplets may be dangerous to the operator. Instead, they 
could be taken on the veranda, with a screen for privacy if thought necessary. 

.. 

• 
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Fales could be built in some villages for the same purpose. 

6. Supervision 
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The National Director, his vlHO counterpart, and the SMP's would take it in 
turns to visit the districts, spending enough time in each to instruct and encourage 
the persormel, ensure that the treatment procedure is understood and is being fol
lowed, and to give talks to chiefs, women's committees, etc. It is vital that funds 
be reserved to enable the HQ staff to make these tours. 

The return visit of the mobile team (see below) would also be valuable • 

7. Timing 

If these recommendations are accepted, an Agreement between the Government 
and WHO would be necessary, after which WHO would order the equipment it had under
taken to provide. It would appear then, that the programme could not begin until 
late in 1959 or even early in 1960. 

If the mobile team begins work on Upolu and spends 3-4 weeks in Apia and 2 
weeks in each of the other 7 districts, it would cover Upolu in about 4 1/2 months. 

i After a rest period at ~ it could cover Savai' i in about 4 months and the two small 
islands in much less. So the whole of vlestern Samoa would be covered in one year, 
and a second round made in the following year to check the results of treatment and 
to find new cases and those missed on the first round. 

• 

• 

8. Commitments of WHO, subject to availability of funds, would be the services 
of a WHO adviser for wo years, a mobile X-ray unit with generator and spare parts, 
and one landrover. 

9. Commitments of the Government would be, in effect, all else needed to carry 
out the programme. The Director of Health and the writer of this report have dis
cussed the details and believe that all necessary items could be provided • 

10. Results to be expected 

If our estimate of 10OOunknown cases, in addU ion to the 1000 now known, is 
not too inacurate, we might expect to have something like 1800 on the registry at 
the end of the first round, of whom three-quarters (1350) would be under treatment. 
Since Apia district will almost certainly have more cases than any other, the 
remaining 13 districts would have something like 1000 cases to supervise, or 70-80 
per district on the average. Assuming that each patient were seen twice a month, 
this would mean 150 visits a month per district; assuming 25 working days in a 
month, this would mean 6 visits per day; of these 6 patients it is likely that 4 
could visit the district hospital while two would have to be visited in their own 
homes by the district nurse. The personnel could therefore deal with this workload 
without difficulty if the prooedure were clearly explained to them and the work 
planned in a methodical fashion • 

• 
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The aim is to find a majority of the cases at large in the community, to 
place them under regular treatment, mainly at home but under supervision, and to 
continue treatment and follow-up for a long time. A successful campaign means, 
therefore, that the number of registered cases will rise dramatically in the first 
year and moderately in the second; that the number of infectious cases rendered non
infectious (the true index of success) will be high in the first am second years 
and that the number of new cases should fall thereafter. 11.7e must expect that the 
number of cases on the register after ten years will be much the same as in the 

• 

second year, but most of them should be non-infectious. .... 

• 
-000-
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.. Introduction 

CONrROL OF TUBERCUlOS IS IN ANl¥lAIS 

by 

K.J. Garnett 
Veterinary Officer 

Armex 14 

The table supplied indicates various methods of spread of the disease. It 
will be observed that in three methods listed man can be involved besides infection 

• risks to other animals so that control measures become doubly important since both 
man and animals have to be protected. In this talk I propose to deal briefly with 
these control measures. 

• 

Firstly, let us take the infected cow which is at the head of the table. 
Obviously if she is eliminated and all her fellow tuberculous animals with her, then 
the methods of spread listed and the control measures to be dealt with later would 
not be necessary as far as spread of tuberculosis is concerned. 

The basis of all control work in cattle, with which this talk is primarily 
concerned is the application of the tuberculin test. This test has resulted in the 
eradication of the disease in cattle from Denmark. In United States of America, 
Finland, Norway and now Britain the proportion of infected cattle is negligible. 
The incidence in Canada, Australia, New Zealand, South .America, Asia and Africa is 
reported to be about 5-10% but no really accurate figures are available. 

control Measures 

The Tuberculin Test 

A. General - The methods adopted will depend on several factors. The incidence 
of the disease, the economic position of the country, methods of husbandry, intelli
gimce of the farming community and the ability of the farmer or the country to stand 
the losses associated with a test and slaughter policy. 

The first step must always be to determine the incidence and distribution 
of the disease. Tuberculin testing aided by meat inspection services are the basis 
of this step. 

The second step is to create nuclei of free cattle and the third step is to 
expand these nuclei of clean cattle from single herds to link up with neighbouring 
farms until whole districts and counties or countries become clean. 

In Britain where the incidence of tuberculosis in cattle was estimated to 
t be between 30 and 40 per cent in 1935 the position has been tackled as follows: 

a. In 1935. the Attested Herd Scheme was introduced. A farm£ir wishing to have 
.. his herd attested had to produce evidence that his whole herd had passed two success

ive tuberculin tests performed by a private practicing Veterinarian. The herd was 
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then tested by a Government Veterinary Officer and if no reactors were found the herd 
was declared as attested. He had, however, to abide by certain rigid rules regarding 
confinement of his herd, non-introduction of untested replacement stock, double 
fencing of boundaries with non-tested neighbouring farms, etc. Finally his herd was 
tested by Government Veterinarians at periodic intervals to ensure that it remained 
free. 

By 1950 one fifth of all cattle in Britain were in attested herds and to 
stimulate interest the scheme was revised that year to provide for bonus payments 
for milk from attested herds for six years after attestation. There was also a per 
capita bonus for beef animals. The bonus was intended as a contribution towards the 
oost of eradicating the disease from the herd and it resulted in an accelerated 
expansion of the voluntary soheme until in 1955; 62% of all cattle in Britain were 
tested. 

b. Also in 1950 the Government introduced its Area Eradication Plan for tuber-
culosis. Suitable areas in which up to 60% or more cattle were in attested herds 
were declared as areas selected for eradication. Two years notice was given and 
during that time all owners of non-attested herds were offered free testing by 
Government. 

At the end of that time Eradication Areas were fully declared. Any remain
ing herds not "then tested were compulsorily tested by Government:. but on final attes
tation did not qualify for bonuses. 

This scheme is now being worked on a Country basis and the accompanying map 
shows the progress made up to March, 1957. Since then great strides have been made 
and at the end of June, 1958. 

95% of all herds in Scotland were attested 
94% of all herds in 1-.Tales were attested 
72% of all herds in England were attested. 

There are some 9 3/4 million cattle in Britain and of this number 7.8 million 

• 

or 80% of the total were in attested herds or attested herds or attested areas at 4 

the end of June last year. 

The rate of progress may be judged from the following figures: 

In 1948, 1.4 million cattle were in attested herds. 
In 1953, 3.9 million cattle were in attested herds. 
In 1958, 7.8 million cattle were in attested herds. 

It is confidently expected that the end of 1960 will see the total eradica
tion from Britain of tuberculosis in bovines and remember that the inoidence there 
was between 30 and 40 per cent in 1935. 

B. The History of the test in Fiji 

Tuberculin testing in F~ii commenced in 1923 when a start was made in 
testing the herds supplying whole milk to Suva. The test used was then 

• 
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tre old subcutaneous test which was very time consuming and not VGry accurate. Fur-
trermore, herds contained a large number of introduced animals which had not been 
tested previously. However, in actual fact the degree of control was better than 
the figures supplied would indicate. 

TUBERCULOSIS CONTROL IN FIJI 

Year No. of Tests No. Pos. % Pos. Clinical 

• 
1923 194 43 22.2 143 
1924 141 6 4.2 79 
1925 68 8 11.8 51 
1926 140 9 6.4 193 
1927 95 8 8.3 179 
1928 75 4 5.3 183 
1929 44 2 4.5 198 
1930 255 31 12.2 143 
1931 875 131 15 190 
1932 1472 181 12.3 267 
1933 1356 155 11.43 216 • 1934 1'18 102 6.71 164 
1935 1446 86 5.94 137 
1936 1508 85 5.63 107 .. 1937 2535 303 11.95 102 
1938 2697 106 3.57 36 
1939 2096 115 5.49 69 
1940 1918 130 6.77 150 
1941 3824 745 19.48 10 
1942 5977 529 8.85 44 
1943 4506 237 5.6 256 
1944 3581 167 4.7 14 
1945 4121 249 3.6 37 

• 1946 5533 270 4.9 11 
1947 8641 336 3.9 15 
1948 7960 198 3.1 13 

j 
1949 7426 480 6.5 37 
1950 8550 219 2.6 20 
1951 11233 181 1.6 38 
1952 7235 119 1.6 26 
1953 7499 III 1.5 42 
1954 13352 397 2.9 25 
1955 . 15475 691 4.5 59 
1956 11046 524 4.7 44 
1957 17027 590 3.5 145 
1958 18134 362 2.0 14 

~ 

'" 
In 1931-32 there was a oonsiderable increase in the number of herds tested 

• and aa might be expeoted the overall incidenoe of reactors reoorded increased. 

'. '. 
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In 1941, a very large butter producing herd came into the testing scheme and 
so we had another overall increase. 

Fiji will be confined to individual herds and the real progress associated 
with eradication from whole areas as in Britain will be denied to us. 

In the meantime, 
tion visits are made and 
grounds are disposed of. 
clinical grounds. 

non-tested animals are checked each year when stock inspec
any animals diagnosed as having tuberculosis on clinical 
Only very limited control can be exercised on these 

C. The TUberculin Test in cattle takes many forms but they are all based on the 
allergic response of a tuberculous animal to the injection of tuberculin into the 
beast. 

Tuberculin .as originally prepared by Koch consisted o£ a growth of TUbercle 
bacilli on glycerine broth in a conical flask. Atter a thick pellicle had been 
formed the organisms were killed by heat, filtered and reduced to one tenth of the 
original concentration. 

Koch originally prepared his tuberculin as a IIcurell for tuberculosis but it 
was soon found that its value was as a diagnostic agent. .. 

Today most tuberculins are grown on synthetic media which nearly all contain 
asparagin and so we have the so called synthetic tuberculins but it is really only • 
the media which are synthetic. These synthetic media reduced the extraneous proteins 
which were necessary for growth of the bacilli in the old broth cultures and result-
ed in a considerable reduction in the number of non-specific reactions. 

The next step was the production of PPD (protein purified derivatives) whiCh 
result in the production of about 90% pure tuberculin. 

Because of the greater ease of growth, a human strain of the tubercle bacil
lus rather than a bovine one is used to produce the mammalian tuberculin used for 
cattle. These strains are grown for eight to ten weeks on synthetiC media at 37°C 
arid then steamed to destroy the organisms. Filtration through gauze and then paper 
pulp removes the bacilli and the protein is then precipitated with 4% trichloracetic 
acid. This precipitate consists of protein only and since only tubercular proteins 
are present filtration and repeated washing with acetone and ether leaves a dry 
powder which is resuspended in a phosphate buffer with 0.5% NaeI and 10% glycerine 
to give the finished product. 

It should be noted that dry PPD powder is very pure and can be standardized 
biochemically in addition to biologically and so a very constant product results. 

Allergy and the Theory of the Tuberculin Test. The diagnostic application 
of the tuberculin test depends on the fact that the tissues of a person or animal 
infected with tuberculosis exhibit hypersensitiveness (allergy) to the specific pro
tein of the bacillus. Thus, the inoculation of tuberculin which contains this 
specific protein into a tuberculous subject may lead to local, focal and general 

• 
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reactions depending on the site, dose and route of administration. Stib~utaneous 
injection tends to produce more of a general reaction and in both animals and man 
intradermal tests are now more widely used. This intradermal or intracutaneous 
test results within a few hours in the case of a tuberculous subject, in production 
of erythema and swelling at the site of inoculation which attains a maximum in twenty 
four to forty-eight hours in the human subject and in seventy-two to ninety-six hours 
in the bovine. DOIIJ3 stic fowls and pigs give maximum reactions at approximately 
forty-eight hours. 

Interpretation of the intradermal test varies • 

In the human subject reactions do not necessarily donote active tuberculosis 
and a high percentage of adults give a positive reaction probably due to previous 
sub-clinical infection. 

In infants and young children, the reaction is of more significance from 
the diagnostic standpoint. 

In cattle, however, a reaction is taken as an indication that that particu
lar animal is infected with tuberculosis although the herd history, clinical condi
tion of the animal and other factors must also be taken into conSideration before 

• an animal is marked as a reactor. 

.. 

• 

• 

D. The application of the Tuberculin Test in Fiji 

At present, two world recognized tuberculin testing techniques are being 
used in Fiji.. 

Both are single intradermal test. 

1. In the caudal fold test which is standard in Australia and New Zealand, 
tuberculin is inoculated intradermally into the right caudal fold. This site is 
chosen for the following reason • 

a. No two folds in a group of animals need be the same, but 
the left and right fold in anyone animal are usually 
identical and so there is an immediate control for the 
experimentally injected right fold. 

b. The area is hairless. 

c. It is situated in a convenient position for inoculation 
in dairy bails in which the test is commonly performed 
in Fiji. 

The test may be read at ?2 to 96 ~ours with the latter time factor in use in 
Fiji. A swelling at the site of the injection at this reading is used to determine 
the presence or otherwise of tUbercuJ,.osi.s in the animal. 

As previously mentioned, the type of swelling the herd history and the cli
nical coIXlition of the animal are all taken into consideration in determining whether 
or not an animal should be marked as a reactor. 

'. 

, 
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In the Neck Test which is standard in the United Kingdom two different tuber
culins are used in an attempt to obviate the marking of cattle as reactors when in 
effect they were sensitized by other organisms which include the avian tubercle ~ 

bacillus, ~trcobacterium johnei and the acid fast organisms found in the so called 
"skin tuberculosis" which is so cO!lUllon in Britain. 

The tuberculins used are both PPD products grown on synthetic media. One 
is from human strains and the other is avian L~ origin. 

The site chosen for the inoc;liation3 is in the middle third of the neok , 
between the angle of the jaw and the shoulder blade. An area of hair is olipped in 
t.his region about five inohes below the crest of the neck. A second area another 
five inches below this and in a line parallel with the shoulder blade is also clipped. ~ 
Af'ter oonsiderable research jt has been olaimed that these areas show a greater 
sensitivity to tuberculin than other areas in the body. The skin of each of the 
clipped areas is individually measured with calipers and the skin thickness 
recorded. 

Avian tuberculin is then inoculated into the upper site and mammalian into 
the lower one. Both inoculations are intradermal. 

The reading of the test is oarried out 72 or 96 hours later and individual 
caliper measurements of the skin thickness at each injection site are again made 
and compared with those made previously. 

Interpretation of the test is based on a comparison of the in~reases in 
thickness of the skin due to each tuberculin. 

In Fiji, t~e standard test for many years has been the caudal fold test. 
As a ~sult of the increased n~~ber of reactors marked i~ 1954 and 1955 it was de
cided to try neck test in a limited. n~~ber of the larger herds in which most trouble 
had been recorded and this test was first used in :1956. At the same time, the 
caudal fold test was performed in the US11Sl manneY' and data on the respeotive value 
of the two tests is being acc~~u2ated. 

Present indications are that neither test shows any great superiority over 
the other in eliminating the main source of tro~ble, the non-reacting, advanced 
tuberculous animals which act as carriErs in a herd. Hm·rever, a large number of 
non-specific reactions have been rc=:;orded and a n~llber of animals which would 
otherwise have been condemned have been retained because of the non-specific 
reaction. 

As yet we have no information as to the cause of this non-specific reaction 
- Avian tuberculosis is cot known to be present in the Colony, Johnes disease has 
been suspected at times but never confirmed and skin tuberculosis has not been 
recorded. 

Finally, we have had insufficient post mortem material and lack of 
ties to follow up animals retained because of their non-specific response. 
may imagine fa:mers are not happily inclined to disposal of such animals. 

faeili
As you 
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In conclusion, attention might be drawn to some of the special problems we 
are faced with in controlling tuberculosis in Fiji • 

Firstly, our herds are much larger than those in Britain where the average 
in Sootland is 31 cows and in England only 15 cows. One dairy herd in the Colony 
has nearly 1500 animals and there are half a dozen or so with two to five hundred 
animals. It is in these large herds that most trouble has been experienced. 

Secondly - The large number of milking animals in these herds are orowded 
twice "a day into concrete yards which because of expense and subsequent ease of 
cleaning area are as small as possible. This overcrowding is aggravated by the 

, fact that until recently all milking was done by hand and the slow output resulted 
in animals being held together for considerable periods, often in the heat of the 
day. It requires little imagination to envisage the risks of droplet infection 
under such conditions. 

.. 

• 

Thirdly - Hand feeding is widely practised and this is invariably carried 
out in the bails during milking. The feed troughs used are not changed between 
cows and many are not cleaned from week to week. 

The risks of widespread transmission with fifteen or twenty cows feeding 
twice a day from the one trough can be imagined if an open carrier animal is present. 

Fourthly and paradoxioally, the good farming practice of intensive subdiv1-
of pastures is another cause of spread in the more progressive farms. In order to 
benefit pastures by rotational grazing, paddocks as small as three to five acres have 
up to eighty or a hundred animals rWl in them for a day to eat down the grass. The 
cattle may not return to this paddock for three weeks or more, but each day they are 
literally crowded together in a fresh paddock and running the risk of contact spread. 

Fifthly - It is well known phenomena the world over that tbe tuberculin test 
fails to detect advanced cases which remain as carriers. In small herds the occa
sional oarrier present is picked up sooner or iater but in large herds this task is 
more difficult especially where several carriers may be present together as is 
undoubtedly the case in larger herds. 

Sixthly is the difficulty in mustering all animals in a herd w Many of our 
Zebu crosses are extremely wild and the poor fences on many farms are wholly in
adequate to ensure clean musters. 

Seventb].y - We have the usual difficulty with the so called "flying herds" 
in which lDltested replacement animals are bought and introduced into an otherwise 
clean herd. 

Finally there is the attitude of the farmer himself in many cases to rely 
entirely on the tuberculin test to remove his infected cattle and to disregard 
hygiene and other management practices which would assist in cleaning up his herd. 

Heat Treatment of Milk 

In those countries where tuberculosis has not been eliminated from dairy 
herds heat treatment of milk is used to protect consumers of cow's milk whether they 

, 

• 
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be the human population, pigs or calves. This heat treatment is also useful in 
eliminating many other bacteria which may be present in the milk in its raw state. 

There are various heat treatment processes and originally these were all 
aimed at rendering milk safe from the Tubercle bacillus. The minimum effective heat 
required to kill the tubercle bacillus is 1400 F for a period of not less than 15 
minutes and this formed the basis of pasteurization processes. Later on steriliza
tion processes were evolved • 

. A. Pasteurization 

1. The Holder Method 

This was the original methcd used but has now been largely superseded. 

The basis of the test is that milk is heated to 145-1500 F for 
30 minutes before being cooled for distribution. 

2. H.T.S.T. (High Temperature, Short Time) 

This is the most commonly used process in milk treatment plants today 
and very efficient machinery and plant has been evolved. In this process tba tem
perature of the milk is rapidly raised to 1610 F and held at this temperature far 15 
seconds and then just as rapidly cooled. 

This process is just as effective and has many advantages over the 
holder process. In both processes destruction of the enzyme phosphates takes place 
if the process has been carried out efficiently and a comparatively simple test for 
tba presence of this enzyme is used as a routine check on the efficiency of pas
teurization. 

B. Sterilization 

This process takes various forms but it is usual to heat the milk under 
pressure to 2200 - 2300F, for half an hour. 

This may be done in retorts like giant pressure cookers with the milk in 
bulk form or the milk may be heated to 160~ bottled and sealed with a crown cap and 
then further heated in the bottles in a pressurized vat at 2200 

- 230~ for half an 
hour. Sterilization has many advantages over pasteurization but in all the old 
sterilization processes the biological qualities of the milk were altered in that 
tbare was considerable destruction of Vitamins B and C, proteins are denatured and 
charring of the milk sugars gives the milk a caramel like flavour. 

However, milk sterlized in the bottle can be kept for up to a year or more 
without refrigeration and the advantages of this are obVioUS. 

Just as pasteurization started with a holder process it is interesting to 
note that work has now evolved what is virtually the lGuivalent of H. T.S. T. in a new 
sterlization process which is called ultrapasteurization and it is interesting to note 
that this very modern process is to be used in Fiji in the new heat treatment plant 
being installed in Suva by a local Dairy Company. 

.. 

.. 
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In this orices,. a plate exchanger is used as in ordinary pasteurization 
, plants, but the milk is heated to 275°F for 15 seconds and then bottled. This pro

cess obviates many of the disadvantages listed above for ordirary sterilization and 
milk so treated is claimed to keep for three to five days without refrigeration if 

• the seal on the bottle remains intact. 

... 

• 

In Suva it is proposed that this class of milk should be distributed for 
use in and near'the city, but in addition it is proposed to install an in-bottle 
sterDization plant so that ster.Qized milk can also be sold in the rest of the 
Colony just as lemonade can be bought in aU small country grocers. 

It should be noted that the milk as it comes out of the ultra pasteurizer 
is quite sterile but no process has been evolved to get it into the bottles in a 
sterile condition so that the recond process is necessary for milk which is to be 
kept for long periods. 

Finally, it should be noted that heat treatment arrests further deteriora
tion of milk through bacterial spoilage, but that any souring or spoilage that has 
occurred before heat treatment is not reversible so that good milking hygiene and 
subsequent handling and storage is still equally essential. 

Meat Inspection 

You have all seen a demonstration of this work. 

The essential points are that as far as the carcase is concerned, spread 
of the disease is almost always via the lymphatics. l,Tith the knowledge the inspector 
has of the areas drained by each lymphatic node and the sequences of these nodes he 
can, by also using the information gained from an examination of the viscera deter
mine which portions of the carcase are wholesome and which must be condemned. 

The details of meat inspection routine are beyond the scope of this talk, 
but in most Pacific territories a large number of cattle and pigs are slaughtered 
in villages where there is no routine meat inspection service available. According
ly, a very real danger of spread of tuberculosis from animals to man does exist 
under these circumstances and it is considered essential that all Assistant Medical 
Officers should have a reasonable basic knowledge of meat inspection technique in 
order to protect these outlying communities. 

Direct Contact 

Infection from this source is usually as a result of droplet infection fram 
infected lungs. However, infection from the alimentary tract from saliva or faeces 
does occur and occasionally superficial lymph nodes break down and discharge to the 
exterior with resultant contamination of pastures or yards. Infection in man from 
this cause is not common where cattle are kept out of doors as they are in Fiji, 
but in places like England where cattle are housed during the winter months, such 
infection was more often seen, but has now been virtually eliminated because of the 
eradication measures adopted there • 
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An interesting point may be mantioned here in that lithe boot is now on the 
otmr foot" as several breakdowns in clean herds have been traced back to a tuber
lous human attendant who was infecting the cattle. Control lies in hygiene and 
tuberculin testing. 

Uterine Infection 

It has been shown that only 1.5 per cent of calves out of tuberculous oows 

" 

• I 

and sired by tuberculous bulls actually contract a prenatal infection. The main , 
danger lies in the fact that the calves later become infected from their dam's milk •. 
This point is of importance in control measures especially where segregated tuber-
culous herds are kept for it means that calves from good producers in reactor herds ~ 
can be segregated at birth and either fed on milk from clean cattle or on milk from 
the reactor animals which has first been boiled. 

Finally, a word on BCG since many of you are working with this product in 
the human field. Results with vaccination in cattle have not been very satisfactory. 

Calves should be vaccinated as soon after birth as possible and should then 
be isolated from any risk of infeotion for at least two months. This is not always 
praoticable and there is the further disadvantage that vaccinated cattle react 
to the tuberculin test and so complications arise which interfere with our main line 
of attack on the disease in cattle. 

If 

• 
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TUBERCULOSJS IN DOHESTIC ANIMALS 

by 

A.D. Donald 
Veterinary Officer 

Armex 15 

Tuberculosis has been reported in almost every dO/ll€stic animal. In some 
such as the the ox and the pig it is quite common, in others such as the horse and 
the dog it is relatively uncommon and in others again such as the goat and sheep it 
is extrenely rare. 

FurtMrmore, tuberculosis in animals may be caused by any of three members 
of the Genus Mycobacterium, viz. Myco. tuberculosis - the human tubercle bacillus, 
KYco.bovis - the bovine tubercle bAcillus, and Myco.avium - the avian tubercle bacil
lus. 

Together the tubercle bacilli are characterized by: 

1. Their acid-fast staining property, i.e., having once been stained with 
aniline dyes by the use of mordants and prolonged exposure or heat, they resist the 
decolourizing action of inorganic acids which rapidly remove the dyes from other 
bacteria • 

2. Their slow rate of growth in culture. All require special media contain
ing egg or serum for primary isolation and it takes up to four weeks incubation for 
clearly visible growth to appear. 

3. The basically similar pathological lesions produced, i.e., granulomatous 
lesions characterized histopathologically by a productive cellular response with the 
vascular inflammatory mechanism absent. 

Differential Characters: Over all, the two mammalian species are more closely relat
ed to each other than to Myco.avium. 

Considering firstly the differences between the human and bovine tubercle 
bacilli ":in general, the bovine baoillus is shorter and plumper than the human one 
but there is sufficient overlapping to render this distinction unreliable. The prin
cipal cultural difference between the two is the poorer growth of the bovine bacillus 
which is not much improved by the addition of 5% glycerol. In contrast is the 
greatly superior growth of the human type in media containing 5% glycerol. Further
more, a yellow pigment appears in cultures of the human bacillus on media containing 
yellow ox serum, which is not the case with the bovine bacillus. 

Culturally, the avian bacillus differs from the mammalian species principally 
in its more smooth growth on solid media. Its optimum temperature for growth is 
400C. 

Differential Pathogenicity:- A tentative differentiation of these three tubercle 
bacilli can generally be made in culture but a final identification must include 
differential pathogenicity in laboratory animals. 
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Briefly provided that freshly isolated strains of bacilli are used, doses 
are computed ac~urately by weighing and. the same route of inoculation is used, the 
human and bovine bacilli can be differentiated by injection into rabbits and 
guinea-pigs. 

0.1 - 1 mgm. of bovine bacilli injected subcutaneously into a rabbit pro
duces a generalized tuberculosis fatal in 1 to 3 months. Subcutaneous injection 
of human bacilli never gives rise to fatal disease even in much larger doses al
though a few tubercles may be found throughout the body. Although the bovine bacil
lus is more pathogenic than the human for guinea-pig, this is only brought out 
clearly when comparative tests are done with equal doses. Guinea-pigs inoculated 
with the bovine bacillus survive for about half the time of those inoculated with 
the human one. Fowls are highly resistant to the mammalian types. 

The avian type is readily distinguished by its pathogenicity for fowls and 
comparative lack of pathogenicity for guinea-pigs. Large doses may kill guinea-pigs 
but average doses only produce local lesions. 

I. Tuberculosis in Cattle 

Cattle are more frequently affected with tuberculosis than any other domes
tic animal. The incidence· of the disease increases with age and. is higher in dairy 
cattle than in beef cattle. The natural incidence in calves is low although they 
are highly susceptible to experimental inoculation. 

Tuberculosis in cattle is caused almost exclusively by the bovine bacillus. 
Infection with the avian type may occur when cattle are exposed to infected birds 
but avian infected cattle frequently show no lesions or only minor ones. However, 
cases have been described with quite pronounced lesions in lymph nodes such as the 
bronchial, mesenteric, retropharyngeal and even diffuse lesions in the pleura and 
peritoneum. The avian type may infect the uterus leading to abortion. 

Cattle may also be infected with the human bacillus but when lesions are 
produced they are small and non-progressive and are usually confined to pharyngeal, 
bronchial or mesenteric lymph nodes. This type of infection is nearly always trace
able to a tuberculous attendant. 

(a) Route of infection: The commonest routes of infection in cattle by inhalation 
and ingestion but which of the two is the more prevalent is undecided. Inhalation 
is more probable when cattle are housed for long periods. Ingestion is more likely 
whm cattle are kept on open grazing and contaminate the pasture and connnunal drink
ing water. 

Calves are cOllllllOnly infeoted by ingestion of infected milk. They are also 
infected by inhalation and oongenitally. 

(b) pathogenesis and pathology: Primary infection of the respiratory traot usually, 
but not always, shows a complete primary complex with a lesion in the lungs and 
involvement of the bronchial lymph nodes. Primary infeotion of the alimentary tract 
appears to be mostly in the form of an incomplete primary complex. 

• 
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Although the primary tuberculous process does not always continue to pro
gress, complete healing is rarely. if ever, seen in cattle. However, as the main 
mass of information on tuberculosis in cattle is collected in the slaughter house 
from the examination of. young animals, and as moat cattle found during life to be 
tuberculous are killed without delay, little opportunity exists of determining if 
recovery ever occurs. 

The most trequent sites of lesions in cattle are the bronchial and mediasti
nal lymph nodes. Some of these are almost always affected when the lungs are in
volved and tubercles may be present in them when no lesions can be detected in the 
lungs. Atter the nodes mentioned above the lungs come next in order of frequence, 
ani then the pleural and peritoneal cavities. One of the special features of bovine 
tuberculosis is its tendency to spread to the serous manbranes. Other cOllllllon sites 
of lesions are the retropharyngeal and mesenteric lymph nodes, the . liver and intes
tines, less cOJJUnonly tb:! kidneys, mammary glands, uterus and bones. Lesions are 
rare in the testes and ovaries, and very rare in the adult spleen, though this 
organ may be affected in calves. The peripheral groups of lymph nodes are not so 
frequently affected as the central ones, but except in animals which have become 
highly allergic, the regional lymph nodes are almost invariably affected when 
lesions develop in any tissue of the body (of great practical importance in meat ins
pection). Tuberculous lesions are very rare in muscles and then usually result 
trom the extension of lesions in contiguous tissues, e.g., bones~ Sometimes the 
meninges may be involved, and on rare occasions the brain itself • 

i. Pulmonary lesions - In primary infection of tb:! lungs the lesion is often 
but not always, single and may be found in any part of the lungs, but shows a pre
dilection for sub-pleural sites in dorsa-caUdal parts which receive the most direct 
air flow. The young lesion conforms in structure to the classic tubercle in which 
central caseation may be marked and calcification may oocur at an early stage. In 
cattle, the caseous material is a characteristic yellow colour. The lesion may 
become encapsulated by fibrous tissue and be sharply demarcated from adjacent normal 
lung substance. 1<Tith regularity the regional pulmonary lymph nobes show caseous 
and calcified lesions. 

The lesion may extend in a centrifugal direction, becoming larger and larger, 
or produce a collection of satellite tubercles in the iJIImediate vicinity. When it 
is sub-pleural in situat10n, contact infection produces tuberculous pleurisy. As
piration as well as local extension can spread the disease from alveoli to alvelo-
lia, and from these to bronchioles and bronchi so that the process, at first lobu
lar, may assume lobar proportions. In addition, the bacilli may be coughed up in 
sputum to be implanted op the trachea and larynx or even be swallowed and produce' 
intestinal tuberculosis - quite a common happening. This intracanalicular spread, 
however, is more commonlr seen in chronic organ tuberculosis of the allergic adult. 

Bacilli or phago~ytic cells containing them are transported at an early 
stage along the l3mphatic vessels trom the primary focus to the regional lymph node. 
The same process may be repeated to other nodes in the direct path of lymph flow, 
hence a chain of glands may become involved. The greatly enlarged caceous, partly 
oalcified lesions of lymph nodes are very characteristic • 
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Bacilli may eventually reach the blood stream either by direct breaking 
down of the walls of blood vessels or by transportation in the lymph vessels. A 
baoillaemia is possible at all stages of the disease. 

The bacilli if few in number, may fail to develop in the tissues to which 
they are carried or they may produce isolated lesions in distant organs. In this 
way lesions may develop in the bones, brain, udder, uterus, carcase lymph nodes, 
etc. If large numbers of tubercle bacilli reach the blood stream, a widespread and 
usually fatal miliary tuberculosis results. 

" " 

After primary infection, the lung may be exogenously or endogenously re
infected, but as the primary lesions are usually progressive it is difficult to de
terminr:l exactly in which way re-infection occurs. Secondary lesions have some 
features rather different from those of primary lesions which is considered to be 
due to the production of allergy aDd later immunity. A degree of resistance is 
built up which tends to localize the infection and prevent spread by lymphatic paths 
but is insufficient to arrest the tuberculous process in the re-inf'ected focus. 
Thus, when the bovine lung is lire-infected", i.e., when secondary lesions develop 
some time after the primary leSion, a condition similar to human phtisis is seen. 
The disease extends predominently by intrabronchial transportation of the baoilli. 
The bronchi concerned may have thickened walls, they are often ulcerated aM contain 
semi-purulent material. The solid caseous area may become liquified and empty into 
one of the larger bronchi, The formation of vomicae so often seen in phthisis is 
not a common feature in cattle. In the bovine lung, the interlobular septa are 
well developed and this may prevent confluence and extensive cavitation. 

In humans, -this form of tuberculosis shows little tendency to involve the 
regional lymph nodes. A Similar, though less pronounced, tendency is seen in cattle 
in which the nodes frequently become infected though not so quickly or so extensive
ly as in primary infection. Remote lymph nodes such as the mesenterics also become 
in£ected from swallowed bacilli coughed up from the lungs and in these, secondary 
foci of caseation may be delayed and less extensive. In humans, secondary involve
ment of the mesenteric lymph nodes is rare; in bovines it is very common and, in 
general, the more extensive the lung leSions, the more extensive the mesenteric node 
involvement. 

11. Lesions of the Alimentary Tract - Tubercle bacilli, whether inhaled or in-
gested, are commonly carried through the pharyngeal mucosa without producing macros
copic lesions and then become arrested in the retropharyngeal lymph nodes. This 
is most common in young animals. The lesions in the remainder of the alimentary 
tract may be primary through the ingestion of infective material, or secondary to 
pulmonary lesion, After the pharyngeal lymph nodes, the parts most frequently 
affected are the small intestines and the mesenteric lymph nodes. However, in many 
cases no macroscopic lesion can be found in the intestine itself. OccaSionally, 
the first lesion develops in the portal lymph nodes, which drain not only the liver 
but also the first part of the small intestine. The intestinal lesion, when it 
occurs, is usually in the form of an ulcer which after a time takes on a very cha
racteristic crater-like shape. The small intestine of calves fed on tuberculous 
milk may be riddled with such ulcers. 
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iii. Lesions of Serous Membranes - Involvement of the pleura and peritoneum 
usually results from the escape of bacilli from lesions in the lungs or intestines 
or their respective regional lymph nodes. Occasionally the pericardium is also 
invo1ved. On all these serous membranes the tuberculous process takes the form of 
a Itdryt' productive in!lammatory process without any exudation. Characteristic 
nodular lesions develop, often being so numerous as to completely cover large areas, 
They undergo typical central necrosis and caseation. 

iv. Uterine Tuberculosis - Infection is mainly by the haematogenous route 
(usualli during pregnancy) but the organ can be infected from the peritoneum via 
th! Fallopian tube. Lesions may be in the form of nodules in the cotyledons, small 
nodules scattered on the mucosa, or a diffuse caseous metritis. Infeoted cows may 
abort or calve normally. 

v. Lesions in Other Organs - Lesions in the liver and kidney are fairly oommon. 
"They usually take the form of encapsulated nodules though sometimes the kidney 1s 
'Pdestroyed by extensive diffuse oaseation. Infection in both these organs is usually 
part ot haematogenous generalization but the liver can also be infected congenitally, 
from pr:iJllary intestinal infection or by bacilli swallowed from lung lesions, Asso
ciated lymph nodes may or may not show visible lesions. Sometimes the nodes are 
affected without demonstrable lesions in the corresponding organ. 

vi. Tuberculous Mastitis - Tuberculosis of the mammary gland is more common in 
cattle than in any other species and it is of very great importance to public health • 
Nevertheless, only about 1% of tuberculous cows actually have macroscopic udder 

. lesions. However, from the public health viewpoint, it is more important to remem
ber that bacilli may be passed in the milk before any gross lesions are manifest 
in the affected udder and, furthermore, tubercle bacilli have been recovered from 
the milk in small numbers over a long period although no lesions were detectable 
in the udder at subsequent post-mortem. 

Three distinct pathological forms of udder tuberculosis have been described: 

1. Acute Miliary Tuberculosis - similar to miliary tuberculosis 
in any other organ. 

2. Caseous Tuberculous Mastitis - large areas of the udder showing 
irregular masses of soft caseating under tissue bounded by a 
hyperaemic zone, giving rise to an appearance not unlike that 
of large infarcts. 

In both these forms the supramammary lymph nodes are always 
affected. 

Chronic Udder Tuberculosis - Here the typical tubercle is not found. 
Hacroscopically the udder shows greyish-red translucent masses which 
may be replaced later by a hard confluent growth in which fibrosis 
may be outstanding. Caseation is not marked, calcification is 
rarely present and histologically the lesion consists essentially 
of a dense infiltration canposed mainly of large mononuclear cells • 
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II. 

Spread of disease through the udder occurs mainly by way of the 
ducts which may be strikingly involved and have thick fibrous 
walls. The supramammary lymph nodes usually show no macroscopic 
lesion except swelling. The development of this type of tuber
culous mastitis is probably due to haematogenous infection of 
the udder when the animal is in the allergic state. 

The supramammary lymph nodes may show extensive tuberculous 
lesions without any lesion being detectable in the udder. other 
carcase lymph nodes are usually involved as well, Such lesions 
are caused by dissemination at which, for some reason, the bacilli 
fail to become established in the udder. 

Far some time after the disease has made considerable progress, 
the milk may remain quite normal in appearance although it contains 
tubercle bacilli. Later it becomes visibly changed, its quality 
is lessened and it is thin and deficient in cream. At a later stage 
the milk is converted into a turbid whey-like fluid with fiocculi 
of purulent material floating in it. Tubercle bacilli are now pre
sent in large numbers (up to 500 000 per ml.). 

Tuberculosis in Swine 

.' 

After cattle, the pig is the mxt most frequently affected domestic animal, 
and may become naturally infected with bovine, human and avian types of tubercle 
bacilli. The bovine is the most common and then the avian. 

The usual method of infection is by ingestion and usually results from pigs 
being fed on untreated milk products such as skim milk, butter-milk or whey, though 
occasionally animals may become infected by grazing on pastures on which infected 
cattle have been running. 

(a) Infection by the bovine type - Pigs are usually infected from cattle and 
spread from pig to pig is uncommon. Primary lesions usually are associated with 
the alimentary canal, and most frequently in the tonsilS, retropharyngeal and cer
vical lymph nodes. The intestines and mesenteric nodes are also oommonly affected. 
There is a pronounced tendency to early generalization and'subsequent formation of 
multiple or miliary lesions in the lungs, liver and spleen. The disease is pro
gressive and commonly fatal within a few months. Tuberculosis of the bones is com
paratively common especially of the vertebrae, the ribs, and the long bones. The 
serous membranes are not as frequently involved as in cattle. 

In the pig caseation and calcification are regular features, and the caseous 
material to the naked eye is usually white and of a putty-like nature, 

b. Infection by the human type - Pigs may be infected by the human type but 
the lesions produced are small, confined to the lymph nodes of the alimentary canal, 
and non-progressive. 

c. Infection by the avian type - In parts of the United states of America and 
Europe, over 90% of tuberculous pigs have been found to be infected with.this type 
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largely due to the running of pigs and fowls together, where the incidence of avian 
tuberculosis is high • 

In most cases the disease is limited to the lymph nodes of the head and neck, 
and those draining the alimentary tract but occasional cases of generalization occur. 
Lesions caused by avian type infection in the pig are very characteristic. LYmPh 
nodes are swollen, firm, and of a whitish colour. On cutting, they present a 
speckled, glistening grey-whitish surface without caseation or calcification. Le
sions in the liver usually take the form of irregular nodules of greyish colour, 
gradually merging into the surrounding tissue without any sharp demarcation, recall
ing the appearance of a metastatic neoplasm. The. lungs when incolved show a similar 
type of lesion. Tubercle bacilli are numerous in the lesions, which is in sharp 
contrast to bovine type lesions in which they are scanty. 

III. Tuberculosis in the Hor8e 

Tuberculosis is rare in the horse. The type of bacillus is usually the 
bovine; odd cases of avian infection have been recorded but horses appear to be 
quite resistent to human tubercle bacilli. 

Ingestion is the common method of infection, primary lesions being found in 
the pharyngeal or mesenteric lymph nodes, but lung, liver and spleen involvement 
does occur. In many instances, especially in the lungs the lesions do not have the 
appearance of ordinary tubercles but consist of white, fleshy masses without evi
dence of necrosis. Tuberculous ostitis and periostitis affecting the vertebrae, 
especially in the cervical region is a rather common lesion. 

On cutting, lesions usually appear greyish-white and homogeneous like firm 
granulation or sarcomatous tissue. Caseation and calcification are usually absent. 
Tubercle bacilli are commonly very numerous in the lesions. 

IV • Tuberculosis in the Dog 

Tuberculosis in dogs is relatively uncommon. The dog is susceptible to both 
bovine and human types of tubercle bacilli, most infections being caused by the 
latter. Once primary infection has been established, early dissemination is almost 
the rule. When generalization occurs the pleura and peritoneum usually become 
involved with a relatively abundant serous exudate. 

The lesions frequently have the naked eye appearance of a disseminated 
neoplasm, with relatively large, fleshy, sarcoma-like masses in the lungs, lymph 
nodes and liver. Affected lymph nodes may become enormously enlarged. Early and 
extensive central cogulation necrosis is a characteristic feature, but calcifica
tion does not usually occur. There is no stage of the disease similar to the chro
nic isolated pulmonary tuberculosis of adult cattle and men. 

v. TuberculoSis in the cat 

Tuberculosis occurs even less frequently in cats than in dogs. All cases 
so far recorded have been caused by the bovine type, infection resulting from the 
ingestion of tuberculous milk. The lesions resemble those in the dog. 
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VI. Avian Tuberculosis 

Tuberculosis in birds is caused almost exclusively by Myco. avium. The 
exceptions are parrots and canaries which have been occasionally infected with the 
human type and are experimentally susceptible to the bovine type. 

In the domestic fowl infection is usually by ingestion and the intestine 
liver and spleen are the organs most commonly affected but lesions may occur throug~ 
out the bo<\v. 

Intestinal lesions consist'of cream-yellow subserous nodules which vary from 
pinhead size up to 2-3 cm. and may occur anywhere throughout the length of the in
testine. Some may ulcerate into the lumen of the gut resulting in the discharge of 
large numbers of bacilli in the faeces. In most cases the liver is involved even 
if visible intestinal lesions are absent. The lesions may be miliary or nodular 
and about a centimet~r in diameter. The spleen is involved in nearly every case of 
avian tuberculosis and is always enlarged, sometimes enormously, with large caseous 
nodules projecting from the surface. Lesions in the form of greyish-yellow flat
tened nodples may be found on the peritoneum, particularly along the line of junc
tion of mesentery and intestine. Tuberculous osteomyclitis with large caseous 
nodules in the marrow of the long bones is common. 

The tubercle has the same structure as is seen in mammals and the same cell 
elements are found. Caseation is common but calcification is rarely if ever seen. 
In c9ntrast to mammalian tuberculosis, lesions contain very large numbers of the 
causative organism and these are readily detected in appropriately stained sections 
or ~ars. 

VI. Laboratory Diagnosis 

In cattle tuberculosis can usually be diagnosed on the macroscopic appear
ance of the lesions alone, the most useful being the tendency to caseation followed 
by calcification. The histology is also of great practical value, and in typical 
cases a diagnOSis may safely be based on this alone. 

It may be necessary, however, to confirm a diagnosis by finding tubercle 
bacilli in sections, smears made from lesions, sputum, milk, etc. At times, espe
cially in lesions caused by the bovine type, these may be very scanty necessitating 
the search of many preparations. In these cases one of the most reliable tests for 
the presence of tubercle bacilli is to inoculate the suspected material subcutaneous-
11 into a thigh of a guinea-pig. sputum, faeces and other material which contain 
I)UIIlerous otbar types of bacteria should be treated either with 10% trisodium phos
phate solution or 40% sodium hydroxide though this will reduce the number of 
positive isolations. 

In the guinea-pig, when bovine bacilli are in,iected subcutaneously, death 
occurs in from one to three months. With the human type, the course of the disease 
is usually more prolonged (provided dose rates are comparable). A guinea-pig 
inoculated subcutaneously and allowed to die shows the follOwing lesions on post
mortem examination: a caseating ulcer is present at the site of inoculation; tm 
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regional (precrural) lymph nodes may also be affected. The spleen is enlarged and 
contains a varied number of tubercles. Tubercles will also be present in the liver 
and lungs. Tubercle bacilli should be demonstrated in smears of material from sane 
of the lesions. 

If material can be obtained aseptically from unopened lesions it may be sown 
direct onto suitable culture media, but if contaminated it must first be treated and 
neutralized as described above. Special media such as that of Petragnani or Lowen
stein-Jensen are of value for obtaining early initial cultures, though they are par
ticularly adapted for recovery of the human tubercle bacillus. Dorset's egg medium 
is good, particularly when the type of infecting bacillus is unknown and Dubos's 
medium, either liquid or solid, is now used widely; the liquid medium is not suitable 
for pr~ry isolation. 

Milk may have to be examined for the presence of tubercle bacilli. Diffi
culties are the scarcity of bacilli, the presence of contaminants and the possible 
presence of acid-fast saprophytes. These have been found in about 10% of samples 
in England and Australia. The guima-pig test is the most efficient for diagnosis, 
then culture, and last, direct examination. Guinea-pigs are inoculated in pairs 
with the deposit and cream layer from about 100 ml. of milk. Most samples are too 
contaminated for direct plate culture. Treatment with trisodium phosphate followed 
by culture on Dubos solid medium plus 100 units per ml. of penicillin gives the 
best results of the cultivation techniques. In microscopic examination the samples 
are centrifuged lightly and the deposit smeared on slides. The most commonly used 
stain is Ziehl-Neelsen's with methylene blue as a counterstain. The auramine fluo
rescent stain is also used. Tuberculous mastitis leads to an increase in the number 
of monocytes in the milk and these and epithelioid cells are often found in groups. 
The bacilli are usually found near these groups. 

VII. Tuberculosis in Man of Bovine Origin 

Although most infections in man are caused by the human type, the bovine 
type is no less virulent for man and is capable of causing any variety of lesion. 
The majority of bovine infections in man occur in childhood and are mostly non
pulmonary. The most common lesion is tuberculous adenitis of the cervical lymph 
nodes with often extension of the disease in the form of bone or joint or meningeal 
tuberculosis. 

There is no doubt that practically all non-pulmonary cases of bovine origin 
are contracted through raw milk or cream. The evidence for this rests on: 

1. The close relationship in different countries between the 
frequency of tuberculosis in cattle and of tuberculosis 
of ~ovine origin in man. 

2. The high proportion of alimentary infections in man due 
to the bovine type. 

3. The frequency of non-pulmonary tuberculosis of bovine 
origin in infancy and childhood.. 
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4. The comparative infrequency of tuberculosis of bovine origin 
in areas in which the majority of the milk, even though heavily 
infected, is pasteurized or boiled before use. 

5. The production of tuberculosis in animals fed on infected milk. 

Furthermore, the marked redu')tion in bovine-type infection in advanced coun
tries in recent years has followed closely on the widespread introduction of milk 
pasteurization and bovine tuberculosis control programmes. The incidence of bov1ne
type infection in children in Melbourne, Australia, was 26% in 1932 and 9% in 1941; 
it is probably very low now. In the United states -of America where the incidence 
of bovine tuberculosis has been reduced to below 0.5% the number of Matoux-pos1t1ves 
has fallen strikingly among young people to about a third of that found in other 
countries. Clinical bovine-type tuberculosis has become a rare disease in children 
in the United states where the general mortality from extra-thoracic tuberculosis 
has declined in the past 30 years from 22.5 to 2.5 per 100 000. 

It is important, however, to draw attention to pulmonary tuberculosis in 
man due to the bovine bacillus. There is no doubt that pulmonary lesions in man of 
bOVine origin do occur-- in Scotland in 1932 out of 548 such lesions 3.8% were due 
to the bovine bacillus. It is true that such lesions could arise as a sequel to 
glandular tuberculosis acquired through alimentary infection in childhood, but some 
work done in Derunark in 1945 suggests that human infection in rural workers can 
occur by direct inhalation of bovine tubercle bacilli coughed up by tuberculous 
cattle. This work is worth quoting in detail. 

Of 165 patients with pulmonary tuberculosis who had been living for the two 
previous years in rural districts, 67 were infected with the bovine bacillus. Among 
these 67 rural patients no fewer than 63 had been recently in contact with heavily 
tuberculous herds of cattle. Amongst other evidence, milk-borne infection seemed 
to be unlikely because: 

(a) the clinical features were those of primary lung 
tuborculosis; 

(b) the younger Children, who dra!lk l'lilk but who were not 
in close contact with infected cattle, did not develop 
pulmonary leSions, and, 

(c) pulmonary tuberculosis in adult rural workers who were 
not living on infected farms but who were exposed to 
milk-borne infection from these farms was always due 
to infection with the human type. 

iihilst the risk of such infections occurring is not very great, particularly 
in countries where cattle are not housed for long periods of the year, it does 
exist. Even though all milk and milk products are treated to destroy tubercle 
bacilli, . this should justify the continuance of bovine tuberculosis control pro
grammes as-public health measures quite apart from the importance of the disease to 
the livestock industries. 
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LEPROSY 

Leprosy is a chronic disease caused by the aoid-fast MYcobacterium leprae. 
The chief feature of the disease is the formation of granulomata which occur chiefly 
in the skin and nerves and cause slowly developing deformities and trophic lesions. 
The onset is usually insidious. 

There are two chief types of the disease: 

1. the lepromatous form which attacks the skin and, if untreated, 
may end in death after a prolonged illness; and, 

2. the tuberculoid form in which the infection tends to die out 
leaving, in many cases, permanent crippling of the hands and 
feet. 

MYcobacterium Leprae is morphologically indistinguishable from ~obacterium 
tuberculosis. It was discovered by Hansen in 1871. Although it is found in the 
skin of every active lepromatous case and in the skin of many and in the nerves of 
every active tuberculoid case, Mycobacterium Leprae can only be assumed to be the 
cause of leprosy. This is because all attempts to culture it outside the body have 
failed and so Koch's postulate cannot be fulfilled. (Koch's postulate states that, 
in order to prove that a disease is caused by a certain organism, the organism must 
be found in a sufferer, cultured outside the body, and a pure strain then inoculated 
into a susceptible animal or human volunteer who must then develop the disease in 
question). 

Aetiology: Leprosy is an infectious contagious disease; that is, it is 
spread from person to person by direct contact. It is, however, one of the least 
infectious of all the transmissable diseases and it appears that it is only contact
ed as a result of prolonged and intimate contact with an infectious case - for 
example, living in the same house or sleeping in the same bed as a case over a 
period of time. 

Children are much more susceptible than adults but those under 5 years of 
age are not often found to be affected owing to the fact that the incubation period 
averages between 2 and 5 years. The disease very commonly makes its presence known 

~ about the age of puberty. It should be remembered that children of leprous parents 
are born free from the disease and, if separated at once from the;ir parents, remain 
so. 

'" -
.. 

Conjugal infection is rare which appears to demonstrate that normal healthy 
adults have a high resistance to leprosy and can remain free from infection even 
though living in close contact with cases. 

Males are more conmonly affected than females but this is probably due to 
the fact that little boys get about more and so are more exposed to infection than 
little g:irls. 

Certain active cases of leprosy, to wit, those with tuberculoid leprosy 
whose disease is limited entirely to the nerves, are not infective at all. As the 

• 

Annex 16 

LEPROSY 

Leprosy is a chronic disease caused by the aoid-fast MYcobacterium leprae. 
The chief feature of the disease is the formation of granulomata which occur chiefly 
in the skin and nerves and cause slowly developing deformities and trophic lesions. 
The onset is usually insidious. 

There are two chief types of the disease: 

1. the lepromatous form which attacks the skin and, if untreated, 
may end in death after a prolonged illness; and, 

2. the tuberculoid form in which the infection tends to die out 
leaving, in many cases, permanent crippling of the hands and 
feet. 

MYcobacterium Leprae is morphologically indistinguishable from ~obacterium 
tuberculosis. It was discovered by Hansen in 1871. Although it is found in the 
skin of every active lepromatous case and in the skin of many and in the nerves of 
every active tuberculoid case, Mycobacterium Leprae can only be assumed to be the 
cause of leprosy. This is because all attempts to culture it outside the body have 
failed and so Koch's postulate cannot be fulfilled. (Koch's postulate states that, 
in order to prove that a disease is caused by a certain organism, the organism must 
be found in a sufferer, cultured outside the body, and a pure strain then inoculated 
into a susceptible animal or human volunteer who must then develop the disease in 
question). 

Aetiology: Leprosy is an infectious contagious disease; that is, it is 
spread from person to person by direct contact. It is, however, one of the least 
infectious of all the transmissable diseases and it appears that it is only contact
ed as a result of prolonged and intimate contact with an infectious case - for 
example, living in the same house or sleeping in the same bed as a case over a 
period of time. 

Children are much more susceptible than adults but those under 5 years of 
age are not often found to be affected owing to the fact that the incubation period 
averages between 2 and 5 years. The disease very commonly makes its presence known 

~ about the age of puberty. It should be remembered that children of leprous parents 
are born free from the disease and, if separated at once from the;ir parents, remain 
so. 

'" -
.. 

Conjugal infection is rare which appears to demonstrate that normal healthy 
adults have a high resistance to leprosy and can remain free from infection even 
though living in close contact with cases. 

Males are more conmonly affected than females but this is probably due to 
the fact that little boys get about more and so are more exposed to infection than 
little g:irls. 

Certain active cases of leprosy, to wit, those with tuberculoid leprosy 
whose disease is limited entirely to the nerves, are not infective at all. As the 



Amlex 16 
page :2 

disease is spread by organisms shed from the skin obviously only those patients with 
organisms in their skin can be infectious. These are all active lepromatous cases 
and a minority of active tuberculoid cases. Furthermore, the number of organisms 
in the skin varies in different patients and even in one patient from time to time. 
It follows then that, not only can the susceptibility of the contact vary, but also, 
to a very great degree, the infectibUity of the infector. 

Clinical Description: 

a 

• 

Nothing is easier than to recognize at a glance an incurable advanced case 't 
of leprosy. Few things in medicine require more experience than to detect the 
earliest cases and, as these are the more important because they are amenable to 
treatment, the student who intends to practice in rural areas of the Pacific Islands ~ 
must familiarize himself with the early signs and symptoms. 

The initial lesion is always in the skin and is quite different in the two 
types of the disease. For convenience, at this' point, the two types will be des
cribed separately. 

Lepromatous Leprosy: 

In the earliest skin lesions infiltration of the papillary layer of the 
corium produces smooth erythematous patches which, on a dark skin, are usually 
copper-coloured. Next, the bacilli cause thickening of the tissues between the 
hair follicles, producing an exaggeration of the natural folds of the skin, the sur
face of which has a mosaic-like appearance. In this stage the disease looks rather 
like a "chronic measles rash" and this is the earliest stage at which cases are 
usually seen. It may cover an area as big as a sixpence or it may cover the entire 
body. 

Later still the infiltration spreads deeper than the follicles and causes 
a general smooth thickening of the skin in patches. These patches are always 
raised slightly above the surrounding skin and are pinkish or coppery in colour and 
are very characteristic of moderately advanced lepromatous leprosy. 

These patches in time may go on to the formation of actual nodules in which 
there are swarms of the rod-shaped, acid-fast, Mycobacterium leprae which tend to 
group themselves in characteri.stic intracellular bundles. In addition to being 
found in large cells which are called lepra cells the bacilli often invade the 
lymphatic channels and spread through them to the deeper layers of the skin. 

At a later stage the nerves may be affected but these are never so badly 
attacked in lepromatous as they are in tuberculoid leprosy. 

The raised skin plaques of lepromatous leprosy are known as lepromata 
(sing. leproma) and are pathognomonic. Because nerve involvement is late and slight 
they are not usually anaesthetic. 

Tuberculoid Leprosy: The more chronic but less infectious form of the disease is 
known as tuberculoid leprosy because the initial skin lesion is an almost invisible • 
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tubercle, practically indistinguishable from the tubercle of tuberculosis. These 
tubercles run together and form round or oval patches with thickened reddish edges 
and central paler anaesthetic areas which are level with the skin outside the 
lesion. Occasionally isolated tubercles are seen outside the advancing margin. 
These lesions are known as leprides and look rather like ringwonn. They may run 
together and cover large areas of the body. 

!{1croscopically they show extensive granulomatous and epithelioid infiltra
tion and a few giant cells, but extremely few Mycobacterium Leprae which may be 
difficult to detect •. This differentiates them from lepromatous skin lesions with 
very llllJOOrous bacilli. 

In tuberculoid leprosy the nerves are always attacked. The terminal nerve 
fibres in the skin are usually the f:1rst to be involved and so the central portion 
of the leprides are often anaesthetic although they may, at first, be hyperaesthe
tic. The disease then spreads up the tenninal sensory nerve fibres and eventually 
reaches the larger sensory nerves (although maqy authorities claim that these are 
attacked independently by metastatic spread) producing inflammation of part or all 
of the nerve fibres. This leads to great thickening, often of an irregular nature. 
There are many ~cobacterium leprae present and abscesses may occur within the 
nerve sheath. 

The most frequently affected nerve trunks are the ulnars at the bends of 
the elbows, the external peroneals as they wind round the fibulae, t~ great auri
culars in the neck, tha radials and the supraorbitals but any sensory or miXed 
nerve may be attacked. 

As a result of nerve damage in advanced cases there is eventual atrop~ of 
many of the intrinsic muscles of the hand and the characteristic claw-hand deformity 
results. There may be loss of digits due to iI\iuries which are not noticed owing 
to the loss of sensation. Thinning and partial absorption of the digital bones may 
be detected by X-ray, and similar lesions occur in the feet, often with perforating 
ulcers and necrosis of bones. These ulcers require surgical treatment. Much 
shortening of digits may result from bone atrophy, with preservation of the nails 
and without any actual ulceration. 

The Mitsuda or Lepromin Reaction: This 1s to leprosy what the Mantoux or 
Tuberculin reaction is to tuberculosis. It is performed by the intradermal inject
ion of 11 sterilized emulsion of lepra bacilli. In positive cases a hard indurated 
nodule occurs in a week to ten days. The vast ma.jority of lepromatous cases are 
negative and almost all tuberculoid cases are positive. The reaction is of an 
allergic nature and seems to conf:1rm the theory that tuberculoid leprosy occurs in 
those who have some resistance to the disease. The test's main value is in 
differentiating doubtfUl cases. It is obviously of no value as a diagnostiC aid. 

Indeterminate Leprosy: 
cannot be readily classified as 
three main types: 

Into this group are placed all those cases which 
either lepromatous or tuberculoid. These are of 

1. Early cases which are seen before the disease has developed 
marked characteristics of either main group; 
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2. Late cases in which the patient is so scarred and deformed 
that it is impossible to say which type of leprosy he has 
had; 

3. Border-line cases in which the patient shows certain character
istics of both types of the disease. These are nearly always 
cases in which the disease is changing from lepromatous to 
tuberculoid leprosy as the patient's resistance increases. 

In indeterminate leprosy the lepromin reaction may be either positive or 
negative. It will be seen that most cases placed in this group will be later 
re-classified as the disease develops. 

other Organs: 

Although the skin and the nerves are the most commonly attacked tissues, 
leprosy may also attack nucous membrane, particularly that of the nose, and leproma
ta may form in the nose as well as anywhere else. Ulceration of the septum may 
occur resulting in collapse of the bridge of the nose. 

Eye lesions somtiIoos occur. They include ulceration of the cornea followed 
by opaCity, or thickening of the iris and neighbouring parts constituting iridocy
clitis. This may go on to loss of sight. 

The internal organs are rarely affected though MYcobacterium leprae have 
been found in the liver and there is some recent evidence that pulmonary lesions 
may occur. The trachea may be attacked infrequently. Lymph glands may be enlarged 
and contain bacilli. The testicles are not uncommonly attacked in late cases 
resulting in sterility and gynaecomastia. 

Lepra Reaction: 

This p~enomenon is peculiar to leprosy. For some reason, from time to time, 
patients suffering from both lepromatous and tuberculoid leprosy develop a pyrexia 
and undergo a sudden exacerbation of all their signs and symptoms. 

This lepra reaction is thought to be of an allergic nature, as though the 
patient has suddenly become allergic to his own bacilli. It may occur spontaneously 
or be set of by any influence, however trivial, such as a dietary indiscretion, a 
mild illness such as coryza or even a change in the weather. It is, however, 
usually caused by too vigorous treatment. 

During the reaction there is a swelling and softening of existing lesions 
often with the appearance of new ones in the skin, usually accompanied by fever. 
In tuberculoid cases swelling up of a thickened nerve causes severe pain along its 
distribution. 

Reactions are followed in a short time by subsidence of the inflammatory 
changes in the leprous lesions. As a rule tuberculoid cases are generally improved 

e 

-~ 

in condition after a reaction - as though their natural resistance has been in- ~ 
creased by the reaction. Lepromatous cases, on the other hand, are often left more 
weakened than ever. 
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The doctor should be on his guard for this lepra reaction as often a patient 
is first brought to him during a reaction. He may diagnose too case as leprosy 
only to feel unsure when he sees the patient again a few weeks later and finds him 
looking perfectly normal. 

Treatment: 

The main treatment for leprosy at the time of writing is diamino-diphenyl
sulphone which is known as DDS. In order to avoid a reaction this is usually co~ 
menced in a small dose and built up gradually until the full quantity of 400 mg. 
twice a week is reaohed. It is usually given by mouth but, in those oases who 
cannot tolerate it thus, it may be given by intramuscular injection. 

With DDS clinical improvement is often seen within three months. Frequently 
within a year in lepromatous cases there is no longer clinical activity of the 
disease. The skin snips remain positive for longer. Tuberculoid cases respond 
more slowly and, among them too, activity often ceases within a few years. 

, , 

DDS is not, therefore, the final answer to leprosy as it is too slow in its f f 

aotion but it is easily the most effective drug that has been produced yet. (1957) 

~ ; Treatment of Reaction: 

I ... 
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As lepra reaction is frequently due to over-vigorous treatment, it is usual 
to stop DDS when reaction sets in. After the patient is better, DDS is started 
again with small doses as though the patient was being given the drug far the first 
t:1me. Sodium Antimony Tartrate intravenously is often of value. Anti-histamines 
such as Benadryl are sometimes used but their value is doubtful. Nerve pain may be 
treated by the usual salicylate compounds. A solution of 1% Procaine and Hyalose 
injected along the course of, and into, the nerve often gives relief, Cortisone and 
ACTH are sometimes used, though the former is of more value than the latter. 

PrOgnosis: 

If the patient is seen before he is disfigured by the disease the prognosis 
is excellent. Although treatment is lengthy, once a patient is started on DDS, the 
disease very rarely if ever goes on advancing. Progress is slow but is always 
towards recovery. For obvious reasons, the more deformed the patient is when he is 
seen first, the less likely he is ever to appear normal again. 

control 

Control of endemic leprosy is a slow and diffioult procedure. The primary 
object must be to protect the children of the conununity who are so much more sus
ceptible to infection than the adults. This may be done by (1) isolation of cases, 
and (2) repeated examination of contacts. 

Isolation of all cases found - and it is advisable if the staff is available 
to do periodic surveys of the population to find them - used to be by compulsory 
segregation. It still is in Fiji. This is not entirely satisfactory as the fear 
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of isolation leads cases to hide themselves and so go on spreading infection in 
their villages. It is much better to make patients see that they can be cured only 
in a leprosy hospital and so to encourage them to come in voluntarily. 

Some 80% of infections are "house" ones. That is to say that in all of 
these cases one or more occupants of the same house have also contracted the 
disease. This emphasizes the tremendous importance of repeated examination of the 
family and contacts of every case. 

Just as inoculation with BCG vaccine converts a negative Mantoux reaction 
into a positive one, thus conferring sorne increased resistance to tuberculosis, so 
it converts a negative lepromin test into a positive one, thus presumably increas
ing the natural resistance to leprosy. Some work has been done inoculating all 
contacts, particularly children, with BCG but the incubation period of leprosy is 
so long that it is still too early to state whether the procedure is justified by 
the results. 

In this connection it is of interest to note that a resistance to tubercu
losis acquired during life seems to carry with it an increased resistance to 
leprosy and some authorities,attribute the decline of leprosy in Europe to this. 
As the incidence of tuberculosis rose those people who were susceptible to both 
diseases died or acquired a resistance and so only those highly resistant to both 
diseases were left. Resistance to leprosy, it should be noted, does not confer 
resistance to tuberculosis and pulmonary tuberculosis is common among patients 
suffering from even tuberculoid leprosy. 
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