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TABLE m. SUMMARY OF RESULTS

Adequate
Antigen Number of immunity Percentage

sera tested acquired immune

Poliovirus type 1 22 2\ 95'5%
Poliovirus type 2 22 22 100%
Poliovirus type 3 22 22 100%
Diphtheria toxoid 22 22 100%
Tetanus toxoid 21 21* 100%·
... See text.

TABLE IV. PRE-IMMUNIZATION SERA

Age Diphtheria Tetanus
Name Sex in Polio at units/ at units/

months 123 m/. m/.

CL. F 3 +-+ <0·002 <0·04
M.M. F 6 <0·00\ <0·1
P.N. F 17 ++- <0·002 <0·04

immunization scheme summarized in Table I is followed. It
confirms previous work which showed that the spacing of
the poliomyelitis vaccine administrations was satisfactory.

The spacing of the injections for the production of
immunity to diphtheria and tetanus was not optimal. An
interval of 6 - 8 weeks between the first and second
injections of D.W.T. and of 3 - 6 months between the
second and third injections would undoubtedly have pro­
duced higher titres. But we feel it is better to produce
a good, if not the best obtainable, immunity in the very
young child, particularly if the parents can be persuaded
of the necessity of a booster dose later on, rather than
confuse the parents with attendances at odd times.

It is probably advisable, in the absence of serological
tests, to give the poliomyelitis vaccine again when the
child is 1 year old so as to stimulate the production
of antibodies in those children who did not produce them
after their basic immunization. It is doubtful if it is
necessary to repeat this procedure at the time of the
first diphtheria-tetanus booster dose or when the pre-school
booster dose of diphtheria, tetanus and smallpox antigens
is given, but as poliomyelitis vaccine is harmless and easy
to give, another dose at one or both of the later boosting
periods could only have a beneficial effect.

Until a simple, uncontroversial method of assaying the
immunity of man to whooping cough is developed, it will
be difficult if not impossible to find out how much
immunity is producd by a vaccine. However, as field
trials have shown that its injection does reduce the
incidence of the disease, it is a wise precaution to include
it in any immunization programme embracing children
younger than 3 years of age.

The application of the immunization scheme has shown
such encouraging results that it is being continued on a
routine basis. Over 1,500 children have now been
immunized with no untoward reaction. Tests on a much
larger number of sera have been carried out and will be
reported at a later date. In general the results for the
White children are similar to those reported here; the
non-Whites show a slightly less complete response to the
poliovirus vaccine. This is being investigated.

SUMMARY

1. The immunization of 882 infants against polio­
myelitis, vaccinia, diphtheria, whooping cough and tetanus
was carried out at the Boksburg Municipal Health Clinics
and was well tolerated by the recipients. Parents were in
favour of the method and supported it enthusiastically.

2. The results of testing 22 sera taken I month after
the course of immunization were satisfactory. One serum
contained no antibody to poliovirus type 1. All contained
diphtheria antitoxin, the lowest titre, in 2 sera, being 0'1
unit per m!. All of 21 sera contained tetanus antitoxin,
3 in rather low concentration. The vaccinia inoculation
failed to 'take' in I of 22 children.

3. The spacing of the immunization is discussed. An
increase of the intervals between doses is considered in
the light of the early achievement of protection. An early
booster dose is recommended.

4. An immunization scheme up to pre-school age is
outlined.
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REVIEW OF THE RESULTS OF THE POLIOMYELITIS VACCINATION CAMPAIGN

JAMES GEAR and P. A. D. WINTER

Poliomyelitis Research Foundation, South African Institute for Medical Research, Johannesburg

The report that follows reviews briefly the results of the
1961 nation-wide campaign against poliomyelitis during the
year (October 1961 - September 1962) following the end of
that campaign. During this year a careful check was kept
by the State Health Department of all cases notified as
poliomyelitis. Virus studies have been carried out in the
laboratories of the Poliomyelitis Research Foundation on
all patients with the diagnosis of poliomyelitis, aseptic
meningitis, or a number of other suspect virus conditions,
:>rlmitted to the Fever and Isolation hospitals in Pretoria,

Johannesburg, Bloemfontein, Durban, East London, Port
Elizabeth and Cape Town. The findings in these patients
are reviewed.

CASES NOTIFIED AS POLIOMYELITIS

During this period 70 cases were notified to the State
Health Department as suspect poliomyelitis. In Table I
the notifications for the preceding 5 years are given. It is
apparent that there was a notable reduction in the year
under review. The clinical records of these patients are
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TABLE I. 'OTlFlCATIONS OF CASES OF POLIOMYELITIS

Year
1957
1958
1959
1960
1961 (January-September)
October I96 I-September 1962

Total cases
2,442

675
726

1,054
360
70

into 2 tissue cultures of monkey kidney cells and by
inoculation into a litter of baby mice. No virus was
isolated from the specimens received from 22 patients.
On clinical grounds 2 of these patients from whom DO

virus was isolated were considered to have the Guillain­
Barn~ syndrome.

Virus was isolated from 16 patients (Table Ill). Three

of these proved to be Coxsackie viruses, and 1 was not
identified. Of the 12 patients from whom poliovirus was
isolated, 9 had type 1, 2 type 2 and 1 type 3. Of the 12
patients, 6 were stated to have paralysis, and in tbe other
6 from whom isolations were made, the diagnosis was not
stated. The information about these 12 cases is summarized
in Table IV.

Patients Admitted to Hospitals

During the same period the hospitals at the strategic
centres of Cape Town, Port Elizabeth, East London,

not all complete and, in many of them, the diagnosis
cannot be accurately assessed. However, it appears pro­
bable that many did not have poliomyelitis. In only 12
of them is it categorically stated that the patient had
paralysis or weakness of the muscles. Of the 70 patients
notified, 5 were stated to have received 3 doses of oral
vaccine, 7 to have received 2, and 6 to have received 1
dose of vaccine at some time before their illness. Of the
12 paralytic cases 8 received vaccine. In none of them was
the dose of vaccine given within 30 days of the onset of
illness and, therefore, a causal relationship between the
vaccine and the illness was not suspected. The remainder
had not received vaccine (Table II).

VIRUS STUDIES

Notified Cases

Specimens for virus studies were received from 38 of
the. 70 patients notified. Each specimen was tested for the
presence of virus by inoculation of prepared suspensions

TABLE 1II. NOTIFICATIONS OF CASES OF POLIOMYELITIS
Total
Stated to have paralysis
Virus studies cases
Virus isolated

Poliovirus type I
Poliovirus type 2
Poliovirus type 3
Coxsackie A
Coxsackie B
Unidentified

70
12
38
16
9
2
I
I
2
I

TABLE 11. PATIENTS STATED TO HAVE PARALYSIS

Oral
Initials Race Age Sex Locality vaccine Type ofparalysis Poliovirus

doses isolated
I E.A. E 22 years M Port Elizabeth 2 Complete paralysis. Guillain-Barre syndrome
2 E.W. B 2 years 8 months F Port Elizabeth 1 Paralysis of both legs. Unable to sit or stand Type 2
3 RD. B I year F Pinetown ? Weakness of both lower limbs Type I
4 E.J. C 8 months M Port Elizabeth I Muscles affected, back, neck, left shoulder girdle
5 A.M. B 8 years M Carolina Paralysis of left arm
6 c.c. C 11 months M Vasco 2 Flaccid paralysis of both legs Type 1
7 L.V.R. C 16 months M Cape Town I Paralysis of right leg Type I
8 J.H. B 5 years F Humansdorp 2 Weakness of left shoulder girdle
9 K.G. C 9 years M Cape Town Bilateral progressive weakness of both legs.

Guillain-Barre syndrome
10 A.P. C 1 year M Cape Town 1 Paralysis of right leg Type I

2 Salk
11 T.R. B II months F Bloemfontein Paralysis of left arm and both legs Type 1
12 M.P. B I year 6 months F Port Elizabeth Paralysed right arm-flaccid paralysis Type 1

E=European, B=Bantu, C=Coloured, M=male, F=female.

TABLE IV. SUMMARY OF 12 PAnE ITS FROM WHOM POLIOVIRUS WAS ISOLATED

Polio
Initials Race Age Sex Locality vaccine Paralysis Type of

doses poliovirus
I N.M. B 8 months F Melmoth ot stated Type I
2 G.D.K. E 5 years M PinelOwn 3 oral Type 2
3 E.W. B 2 years 8 months F Port Elizabeth I oral Paralysis of both legs. Unable to sit or stand Type 2
4 RD. B I year F Pinetown Not stated Weakness of both lower limbs Type 1
5 c.c. C II months M Vasco 2 oral Flaccid paralysis of both legs Type I
6 L.V.R. C I year 4 months M Cape Town I oral Paralysis of right leg Type I
7 W.W. C 2 years M Strand Not stated Type I
8 A.P. C 1 year M Cape Town 2 Salk Paralysis of right leg Type I

I oral
9 l. B 2t years F Johannesburg ot stated Type I

10 W. I B 10 months M Port Elizabeth Not stated Type I
11 B 10 months F East London Not stated Type 3

T.R. B 11 months F Bloemfontein No vaccine. Paralysis left arm and both legs Type 1

B=Bantu, E=European, C=Coloured, F=female, M=male.
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TABLE V. ISOLATION OF POllOVIRUS FROM PATIENTS IN VARIOUS CENTRES
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Poliovirus isolated Vaccine given (where stated)
Centre Total cases

T1 T2 T3 3 doses 2 doses 1 dose

Johannesburg 15 6 9
Cape Town 4 4 2
Port Elizabeth 6 6
East London 1
Pretoria 2 2
Bloemfontein 1 I
Durban 5 4

Totals 34 23 10 2

No. of
patients
stated to

have
paralysis

o
2
o
o
1
1
2

6

Durban, Bloemfontein, Johannesburg, Pretoria, Bulawayo,
Salisbury and Nairobi continued to send specimens for
virus studies from all patients diagnosed clinically as
having poliomyelitis or aseptic meningitis, and also from
those with various other conditions in which a virus cause
was suspected. The results of the tests on the specimens
received from patients in the South African centres are
given in Table V. It will be noted that poliovirus was
isolated from 34 patients. Of these, 23 were type I, 10
type 2 and 1 type 3. Of the 34 patients from whom polio­
virus was isolated, 15 were diagnosed as having polio­
myelitis and 3 meningo-encephalitis; in 7 a variety of
conditions was suspected, including fever of unknown
origin, glandular fever, gastritis, myocarditis, tonsillitis,
whooping cough and arthritis; and in 9 the diagnosis was
not stated.

Most of this miscellaneous group of patients presumably
had a vaccine virus infection which was not related to
the cause of the illness. Of the 15 patients suspected of
having poliomyelitis, 7 were stated to have paralysis or
weakness, and all of these were notified to the State Health
Department as having poliomyelitis. None of the other
patients in whom, presumably, non-paralytic poliomyelitis
or some other condition was suspected, was notified as
having poliomyelitis.

Of the 7 diagnosed as having paralytic poliomyelitis,
only 1 had had 3 doses of vaccine, 2 had had 2 doses and
1 had had 1 dose. In none of these was the onset of ill­
ness within 30 days of the vaccine being given and, there­
fore, the suspicion that the vaccine virus was concerned
does not arise. In view of the suspicion that several cases
in North America were caused by type 3 poliovirus
vaccine, it is relevant to note that only 1 type 3 virus
was isolated in South Africa during this year.

IMMUNITY SURVEYS

The immunity status of the young adult European popu­
lation in South Africa should reflect the effect of the
mass vaccination campaign. In this respect, it is of interest
to compare the findings, over a period of 5 years, of the
antibody tests done on the nurses recruited for Grey's
Hospital, Pietermaritzburg, Natal. Tests on the nurses
during their service in this hospital have been syste­
matically carried out since 1956, and the results of these
tests are given in Table VI.

These results clearly reflect the much greater degree of
immunity shown in the year 1962, compared with the
preceding years. It is notable that in this year 91 % of

TABLE VI. TESTS ON SERA FROM NURSES OF GREY'S

HOSPITAL, PIETERMARITZBURG

Negative Triple immune
Year Total

T1 T2 T3 No. %
1956 131 33 37 37 58 44·3
1957 392 82 100 139 150 38·3
1958 178 16 22 40 107 62·9
1959 104 10 11 20 60 57·7
1960 153 16 14 24 107 63·4
1961 183 6 14 29 141 77·5
1962 110 2 7 92 91·0

those tested were 'triple immunes', and of the 9 of the
110 tested who lacked antibodies, 2 lacked type 1 anti­
body and 7 type 3 antibody. This, to some extent, reflects
the better immunizing potential of type 2 virus as com­
pared with the other 2 strains. It also reflects that in
this respect type 3 virus is the least satisfactory of the
3 vaccine strains. The failure of this strain of type 3 virus
to take in competition with the other 2 viruses, however,
is more clearly reflected in the special studies reported
in the preceding papers.

DISCUSSION

From these results it is apparent that the oral vaccine
campaign undertaken in South Africa has achieved a
notable reduction in the incidence of cases of paralytic
poliomyelitis and that the proportion of children and of
adults fully immune to this disease has notably increased.
The occurrence of paralytic cases which have been reported
from each of the Provinces during the year indicates
that the infection continues to smoulder and remains wide­
spread. The immunity studies carried out have also
revealed that a proportion of the population lacks anti­
bodies against one or more types of poliovirus. This non­
immune population would include a few individuals who,
in spite of having taken the vaccine, had not been infected
in turn with each type of poliovirus, but most would be
individuals who did not take the full course of the vaccine
or who arrived from other countries after the vaccination
campaign was completed, and who had not received the
vaccine in the countries from which they came. The
susceptible population, of course, is being increased daily
by new births and also by new arrivals from overseas.
The non-immune population is liable to infection, and a
proportion will develop paralytic poliomyelitis as a result
of this infection. It is essential, therefore, that all those
needing the vaccine should receive it to keep the disease
under control. It is incumbent upon medical practitioners
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to ensure that all their patients are given vaccine, parti­
cularly babies born since the campaign. AB those in the
older age group who have not yet taken the vaccine
should be advised to do so.

With regard to the future, it is clear that, having once
undertaken a mass vaccination campaign, vaccination of
susceptible persons among all population groups will
have to be continued indefinitely. If this is not done, a
proportion of the population will grow up without being
naturally infecterl, and when a virulent strain of wild
virus is introduced, as would inevitably happen sooner
or later, a serious epidemic of poliomyelitis would result.

In this respect it is of interest to note that during
the year under review, poliomyelitis occurred in epidemic
form in Rhodesia and Kenya. Virus studies were carried
out at the Poliomyelitis Research Foundation on cases oc­
curring during these epidemics and it was noted that

in Rhodesia most cases were due to type I, while in Kenya,
and in Mombasa in particular, most were due to type 2.
There is, of course, regular traffic between all the
territories in Southern Africa (and indeed most of the
countries of the world) and South Africa, and this will
ensure the continued introduction of virulent strains of
wild virus.

The occurrence of poliomyelitis in epidemic form in
which most cases were caused by types other than type 1
virus emphasizes the importance of ensuring that the
vaccine is trivalent. To meet the present situation, the
State Health Department has arranged for vaccine to be
freely available to all those who need it. To ensure full
protection, trivalent vaccine should be given on at least
3 occasions spaced about 2 months apart. As long as the
population is adequately vaccinated, poliomyelitis need not
be feared.

IN DIE VERBYGAAN : PASSING EVENTS

The South African Institute for Medical Research, Johannes­
burg. Staff Scientific Meeting. The next meeting will be held
on Monday 20 May at 5.10 p.m. in the Institute Lecture
Theatre. Dr. J. J. A. Loewenthal will speak on 'The dele­
terious effects of sunlight and their prevention'.

* * *

Members are reminded that they should notify any change of
address to the Secretary of the Medical Association of South
Africa at p.a. Box 643, Cape Town, as well as to the Regis­
trar of the South African Medical and Dental Council, P.O.
Box 205, Pretoria. Failure to advise the Association will re­
sult in non-delivery of the Journal. This applies to members
proceeding overseas as well as those who change their addres­
ses within South Africa.

Klinies-patologiese Besprekings, Karl Bremer-hospitaal. Die
volgende vergadering in hierdie reeks word gehou op Dins­
dagmiddag 21 Mei om 4.30 nrn. in Lesingkamer 2, Farma­
kologiegebou, Karl Bremer-hospitaal, Bellville. Dr. H. van der
Meulen sal as spreker optree oor ,Enkele aspekte van anemiese
sifilis'.

Alle dokters wat belang ste\, word uitgenooi om hierdie
vergaderings by te woon. Kliniese besprekings word ook om
9.0 vrn. op Saterdagoggende gehou in die Groot Voorlesing­
saal, Kliniese Gebou, Karl Bremer-hospitaal, en is oop vir
bywoning deur dokters.

Dr. Brian Michael Kennelly. of Cape Town, has passed the
Membership examinations of the Royal College of Physicians
of Edinburgh and of the Royal College of Physicians of
London. Dr. Kennelly graduated from the University of Cape
Town in 1958 and in ]960 was awarded a Commonwealth
Scholarship for 2 years. This Scholarship was extended for a
third year. He has been engaged in investigations of cardio­
pulmonary circulation in the Department of Medicine, Uni­
....ersity of Edinburgh.

* * *
Dr. M. R. Mynhardt, ortopediese chirurg, van Johannesburg,
het begin praktiseer te Clarendon Centre, Parklaan 4, Park­
town, Johannesburg. Telefone: Spreekkamers 44-6227, woning
32-6504.

*

**

*

*

*

Dr. Ben Epstein, paediatrician, of Pretoria, has been invited
to take part in a symposium on the postnatal causes of cere­
bral palsy at Copenhagen, at the 9th World Congress of the
International Society for the Rehabilitation of the Disabled.
Dr. and Mrs. Epstein will leave Pretoria early in June for
a protracted visit to Europe and the USA.

After 13 years, Dr. Epstein has relinquished his position
as Chairman of the Pretoria School for Cerebral Palsy. At
a social function held on 24 April 1963, the parents of child­
ren at the school, as well as the staff, presented him with
numerous gifts and an illuminated address as a token of
gratitude for his many years of service to the school. The
Hall at the School is to be called the Ben Epstein Hall.

Special Cardiac Appeal. As members will recall, we issued an
appeal for funds last year on behalf of Dr. J. A. Sachs, whl>
is suffering from a serious cardiac defect, to enable him to
travel to the USA and to receive attention there. Dr. Sachs has
now been to the Mayo Clinic, as suggested by his medical
advisers here. The Mayo Clinic team of investigators have
evaluated his present condition. While confirming the diag­
nosis completely, they feel it advisable to postpone operation
for a year or two.

In the meantime Dr. Sachs is remaining overseas, to be
close at hand in case his condition deteriorates. He is re­
taining the money donated by members, totalling R2,727.50,
until such time as the operation is performed. Any unused
portion of the money will be donated to the Benevolent Fund
of the Medical Association by Dr. Sachs.

* * ::<

Dr. M. R. Mynhardt. orthopaedic surgeon, of Johannesburg,
has commenced practice at Clarendon Centre, 4 Park Lane,
Parktown, Johannesburg. Telephones: Rooms 44-6227, resi­
dence 32-6504.

University of Cape Town and Association of Surgeons of
Sourh Africa (M.A.S.A.). Joint Lecrures. The next lecture in
this series will be given on Wednesday 22 May at 5.30 p.m.
in the E-f1oor Lecture Theatre, Gmote Schuur Hospital, Ob­
servatory, Cape. Prof. J. M. Grieve will speak on 'Cancer in
the Cape Division'.

All members of the Medical Association are welcome tl>
attend this lecture.

*

*

*

*

*

*
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