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In an editorial (January, 1964) the Central 
African Journal of Medicine commented that 
vaccination against measles is an urgent necessity 
in Central Africa, that vaccine is now available 
and that only money and organisation are re
quired.

The purpose of this paper is to show that 
there are, in fact, many pitfalls and that intro
duction of measles vaccination should be pre
ceded by intensive local investigation.

I. Extent of the Problem
During 1961 measles emerged as an important 

cause of morbidity and mortality amongst child
ren of African mineworkers at the Zambia 
Broken Hill Development Co. Ltd. During the 
rainy season the disease assumed epidemic pro
portions, and in the four months 30th October 
to 26th February, 1962, 254 cases were notified. 
The number of children (i.e., under 10 years) 
living in the mine township was not known 
exactly, but there is evidence from a previous 
tuberculosis survey that it was about 5,000. That 
is. about 5 per cent, of all children were affected.

II. Clinical Features and Diagnosis
The following features were characteristic in 

the Broken Hill children: high fever persisting 
up to 10 days, morbilliform rash, conjunctivitis 

and respiratory complications. Diarrhoea and 
vomiting were also frequent presenting symp
toms. Many of the children did not have 
Koplik’s spots; this was not considered important 
for two reasons: firstly, the spots are early 
transient manifestations which always disappear 
before the onset of the rash (Sheldon. 1955) and 
many African mothers do not bring their child
ren to the clinic until the rash has appeared.

Secondly, stomatitis was a frequent complica
tion and a few Koplik's spots could easily have 
been obscured by patches of monilia.

In all other respects the disease seemed to 
conform to the picture in South Africa (Gear. 
1962) and other parts of the world.

Bronchopneumonia and diarrhoea are common 
accompaniments of measles in Nigeria (Morley. 
1962) and in India (Taneja et al., 1962).

A few weeks prior to the Broken Hill epi
demic there had been an outbreak of O’nyong- 
nyong which spread as far as the northern part 
of the Eastern Province of Zambia. However, 
the clinical features (Shore, 1962) are suffi
ciently different to render confusion unlikely, 
although the vectors, A. funestus and A. gatnbiae, 
are both present.

III. Measles as a Cause of Morbidity

Of the 254 children affected, 26 (10.5 per 
cent.) were admitted to hospital. As facilities 
for isolation at Broken Hill were limited, only 
desperately ill children were admitted. Most 
mothers preferred to attend the clinic daily, or 
twice daily, for treatment. Nevertheless, child
ren admitted with measles constituted 18.4 per 
cent, of all admissions during the same period. 
The figures are set out in Table I.

Giving the Number of Children Admitted with MeaslesTable /

196t 1962 Total

Nov. Dec. Jan. Feb.

Measles cases notified 56 76 93 29 254

Number of children admitted ............. 32 48 34 27 141

Number of children admitted with measles 7 12 6 1 26
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It can be seen that the epidemic reached peak 
virulence in December, 1961, when 12 out of 
48 (25 per cent.) children admitted had measles.

These figures appear to be of the same order 
as those for Nigeria, where children with measles 
constituted 19 per cent, of all admissions over 
a three-year period (Morley, 1962).

In addition to the immediate morbidity, 
measles may also cause malnutrition (Trowell. 
Dean and Davies, 1954) and there may be a 
lag period of up to three months (Morley. 1962). 
To try and make some estimate of this effect, 
three further investigations were undertaken:

(a) The records of children who died during 
the four months of the epidemic were 
examined for a previous history of 
measles. There were 14 such deaths: two 
were not mineworkers’ dependants and 
no records were available; two of the 
remaining 12 had a previous history of 
measles recorded.

(b) Sixteen of the 26 children admitted were 
subsequently discharged as satisfactory. 
These children were examined between 
the 7th and 10th of March (i.e., one to 
four months after discharge). Two could 
not be traced, one had died of malnutri
tion and two more had dyspigmentation 
of the hair.

(c) Eight other children (four in-patients and 
four out-patients) showed such debility 
following their measles that they were 
referred to the welfare centre for dietary 
protein supplement.

IV. Measles as a Cause of Mortality

Of the 26 children admitted, nine died (35 
per cent.). It is thought that this high mortality 
rate was influenced by the selection of only the 
desperately ill for admission. The case mor
tality rate of nine out of 254 (3.9 per cent.) 
compares with figures for other parts of Africa. 
Estimates of 4 per cent, and 25 per cent, for 
case mortality and in-patient mortality respect
ively are given for Nigeria (Collard et al., 1961).

It has been noted that there were 14 deaths 
from other causes during the same period (two 
of these may have been caused indirectly by 
measles): measles thus accounted for at least 
nine out of 23 (39.4 per cent.) and possibly 
11 out of 23 (47 per cent.) of all deaths during 
this period.

V. The Vaccination Scheme

(i) Choice of Vaccine
The methods of vaccination available were:

(a) Using live attenuated virus vaccine.

(b) Using live vaccine together with gamma 
globulin.

(c) Using killed virus vaccine.
Reports on live attenuated vaccine indicated 

that a considerable degree of febrile reaction, 
and possibly rash, were to be anticipated (Katz. 
Enders and Holloway. 1962). but these reactions 
could be modified by the simultaneous injection 
of gamma-globulin (Stokes et al.. 1962). It 
was felt that a vaccine which caused febrile 
reactions and rash would be entirely unaccept
able to the rather sophisticated urbanised Afri
cans of the practice. Further, the addition of 
gamma-globulin would make the cost prohibitive 
for routine use. However, experience with triple 
vaccine inoculations indicated that the only 
serious objection to killed vaccine, namely, that 
it requires three injections, might not prove 
insuperable in this particular practice.

At this stage a killed vaccine was offered on 
an experimental basis by Sterling-Winthrop Pro
ducts Ltd., and it was decided to implement a 
pilot scheme for vaccinating about 1.000 child
ren. It was the intention to discover whether 
such a vaccine would be—-

(a) acceptable:
(b) safe;
(c) effective.

(ii) Methods and Materials
In underdeveloped countries measles is said to 

affect children between six months and two 
years of age most frequently, as compared with 
children in their third and fourth years in de
veloped countries (Cruickshank, 1961). With 
this in mind the child population was divided
into six age groups:

0- 6 months: Group No. III.
6-12 months: Group No. IV.
1- 2 years: Group No. V.
2- 3 years: Group No. VI.
3- 4 years: Group No. VII.
4- 5 years: Group No. VIII

(Subsequently Group IX was added. This 
group comprised children who were thought to 
belong to the 4-5 year group, but who turned 
out to be 5-6 years when the results were 
analysed.)

As the amount of vaccine was limited it was 
decided that not more than 200 children should 
be accepted in each group, i.e.. a total of 1.200 
children. Within these limits volunteers were 
taken at random as they arrived.

Each child was to be given 0.5 ml. of vaccine 
(R005Uc supplied by Sterling-Winthrop) at 
monthly intervals for three doses. Mother was 
asked to bring the child for examination at two
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days and then again at two weeks after each 
injection. The examination at two days was to 
detect any allergic response to the vaccine in
gredients; that at two weeks to detect any signs 
of overt measles.

It was decided to take random blood samples 
from about 10 per cent, of the children in each 
age group for estimation of measles antibodies 
in the serum. Neutralisation tests were em
ployed and for the sake of simplicity the sera 
were graded into three categories:

Positive ( + ), i.e., antibodies present in sig
nificant titre (greater than 1/5).

Negative (—), i.e., antibodies not detected.
Equivocal (±), i.e., antibodies present but 

less than significant titre.
These children constitute Groups I and II.

(iii) Results
(a) Acceptability.—At the outset 1,352 child

ren of all ages were included in the trial. Of 
these, 230 defaulted after the first injection and 
173 after the first two injections, so that only 
1,009 completed all three injections.

This is taken to indicate that the vaccine is 
acceptable and that three injections are no 
obstacle to its use. In fact, 1,009 out of 1,352 
(80.5 per cent.) of all children completed all 
three injections and 1,182 (87.5 per cent.) had 
at least two injections and could be expected to 
have a significant degree of immunity (Feldman, 
1962).

Assuming that these results are applicable to 
the general population, this would be a suffi
ciently high level of herd immunity to prevent 
epidemic spread.

Moreover, of the 343 children who failed to 
complete the course, 96 were subsequently found 
to be visitors and not dependants of mineworkers.

(b) Safety.—The attendances for follow-up 
examinations were rather disappointing, but most 
mothers when questioned about their defaulting 
these examinations said they had not bothered 
to bring the child because it had not been ill. 
Indeed, many commented that the injections pro
duced much less reaction than the triple vaccine 
in routine use.

Excluding the 129 children of Groups I and 
11 from whom initial blood samples were taken, 
880 children completed three injections. As 
each child was asked to attend twice after each 
injection the theoretical number of follow-up 
visits is 5,280. In fact, only 1,824 visits were 
made. Only 20 children completed all six fol
low-up visits and 130 children did not attend 
at all. The 6-12 month and 1-2 year age groups 
were the best attenders. Notwithstanding this
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generally poor attendance, it is considered that 
few reactions were missed because 137 children 
(including 21 from Groups I and II) attended 
on one or more occasions, on days other than 
those specified for follow-through visits, for un
related complaints. It was noted that children 
in the 6-12 month and 1-2 year age groups 
appeared to be ill more often, and this may 
account for the better attendance of these groups 
at the follow-through examinations.

The out-patient records of these 137 children 
were examined; where a child attended more 
than once with different complaints, only the 
principal diagnosis was recorded. Analysis of 
these diagnoses revealed that gastro-enteritis (35 
children) and bronchitis (39 children) were the 
most frequent illnesses, but none was construed 
as being in any way related to the vaccine.
Reactions

(1) Measles: All children who showed a mor
billiform rash of any kind were classified as 
measles cases, whether or not there were any 
other symptoms. There were four such children. 
Three of these (Mine Nos. 1278, 3355, 3559) 
developed the full clinical picture of rash, fever 
and cough eight days, six days and ten days after 
the first injection respectively; these children may 
have been incubating the illness at the time of 
vaccination. One child (Mine No. 2548) de
veloped transient rash and fever five days after 
the third injection; the illness had cleared three 
days later. Koplik’s spots were not noted in any 
of these cases.

(2) Febrile Reactions: All children who had 
a rectal temperature of 100° F. or more at any 
visit scheduled during the trial were classed as 
reactors. There were 25 such children; in some 
cases a definite cause could be established for 
the fever, but at least six children showed a 
transient rise in temperature two days after the 
first injection and one child (Mine No. 1546) 
showed a similar rise after the second injection. 
These cases were attributed to the vaccine. In 
no case was any local reaction, e.g., swelling, 
redness or pain, found to be present.

The clinical findings are summarised in Table 
II:

From these results it was concluded that this 
is a comparatively safe vaccine. Other workers 
(Katz, Enders and Holloway, 1962) have re
ported that 80 per cent, of children may develop 
fever (i.e., more than 100° F. rectal) and 45 
per cent, may develop rash with attenuated live 
vaccine. More optimistic reports (Stokes at al., 
1962) suggest that by giving measles antibodies 
in conjunction with the live vaccine the inci-
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dence of febrile reactions (in the 101-104° oral 
range) can be reduced to 20 per cent, and the 
incidence of rash to 3 per cent. However, in 
this study only four out of 1,009 (0.4 per cent.) 
developed rash and at most 25 out of 1,009 
(2.5 per cent.) developed fever; in fact, the 
incidence of febrile reactions attributable to the 
vaccine is probably much less, i.e., about 0.7 per 
cent.

(c) Effectiveness of the Vaccine
(1) In Producing Antibodies: Blood samples 

from 121 children were assayed prior to vacci
nation; eight samples were broken in transit or 
were unsatisfactory for technical reasons. The 

results of this analysis were very surprising, in 
that 82 samples (67.7 per cent.) already con
tained measles antibodies in significant titre. 
The results are set out in Table 111. Children 
aged three to six years were essentially similar 
and were grouped together.

Mothers of small children under six months 
were understandably reluctant to have them bled, 
as this invariably meant cannulating the external 
jugular vein. This group is therefore too small 
for any definite conclusions to be drawn, but the 
high proportion of seropositive children suggests 
that there is a persistence of maternal antibody 
up to the age of six months. This group was 
omitted, leaving samples from 112 children for 

Table I!

'“Different children from the same family.

Time of Reaction Mine No. 
of Child

Temp. °F. Outcome

Two days after first vacci
nation ...................................

2111
1905 
4421

956
1588 
3255 
4404 
3977

100.0
100.0
100.8
100.0
100.2
100.0
101.6
100.0

Transient; no treatment required.
Transient; no treatment required.
Transient; no treatment required.
Transient; no treatment required.
Transient; no treatment required.
Transient; no treatment required.
Whooping cough diagnosed and treated.
Bronchopneumonia diagnosed; treated with chloram

phenicol.

Two weeks after first vacci
nation ..................................... 841*

841*
380 

3805 
2149 
1614

100.2
100.8
101.2
100.6
100.2
102.4

Transient; no treatment required.
Transient; no treatment required.
Proven malaria; treated with chloroquine.
Bronchitis diagnosed; treated with Penicillin.
Purulent conjunctivitis diagnosed and treated.
Lobar pneumonia diagnosed and treated with tetracy

cline.

1176 100.6 Cough; treated symptomatically.

Date second vaccination due 1857
1324

2899

100.6
100.2

101.8

No treatment; second vaccination given five days later. 
Bronchitis and otitis media treated; second vaccination 

given three days later.
Proven malaria; treated with chloroquine; second vacci

nation given two days later.

Two days after second vac
cination .......................... 1546 100.0 Transient; no treatment required.

Two weeks after second vac
cination .......................... 997 101.0 Diagnosis not recorded; treated with Penicillin.

Date third vaccination due 3393 100.4 No treatment required; third vaccination given two 
weeks later.

Two days after third vacci
nation ...................................... 1456

202
126

100.0
100.6
102.3

Bronchitis diagnosed; treated with Penicillin. 
Suspected malaria; treated with chloroquine. 
Follicular tonsilitis diagnosed; treated with Penicillin.

Two weeks after third vacci
nation ...................................... 1284 103.0 Suspected malaria; treated with chloroquine.
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study. From Table Ill it may be seen that 
these fall sharply into two groups:

Under 1 year (25 children): 8 seropositive;
14 seronegative; 3 unsatisfactory.

Over 1 year (87 children): 69 seropositive;
15 seronegative; 3 unsatisfactory.

In other words, assuming these results to be 
generally applicable to the population, measles 
vaccination would have to be undertaken be
tween the ages of six and 12 months.

Only 92 of the 121 children who were bled 
prior to vaccination were willing to be bled on 
a second occasion. Of these 92 children, there 
were 66 seropositive, 11 seronegative, 8 equivo
cal (one child reported as equivocal on this 
occasion was taken as positive, as she had been 
prior to vaccination) and 7 unsatisfactory. Five 
of these children (three seronegative, one sero
positive and one equivocal) were under six 
months and have been omitted, leaving a total 
of 87 children. Dividing these into two groups 
as before:

Under 1 year (20 children): 15 seropositive; 
1 seronegative; 2 equivocal; 2 unsatisfactory. 

Over 1 year (67 children): 50 seropositive, 
7 seronegative, 5 equivocal, 5 unsatisfactory.

Unfortunately, owing to inadequate data on 
labelling, only nine of the 33 initially seronega
tive children could be certainly identified and 
it was not possible to determine the individual 
response to vaccination. However, the group 
response supported the conclusion that the 
vaccine was effective in producing antibodies.

For this purpose the seronegative and equivo
cal results may be taken together and recorded 
as negative insofar as both categories indicate 
negligible amounts of antibody present. Using 
these combined figures, pre- and post-vaccination 
results are compared in Table IV.

By comparing the figures in Table IV it can 
be seen that for the under one year age group, 
in 16 children with negligible antibodies a satis
factory response was obtained in at least seven; 
three children did not respond. For the over 
one year age group, in 15 children with negli
gible antibodies at least 12 did not respond to 
vaccination. Two children (Mine Nos. 1276 
and 134) were among the nine identified and 
were seen to have responded.

Table Ill

Age of Children
Number of Children

Seropositive Seronegative Equivocal
Technically 

Unsatisfactory

0-6 months .................................... 5 4 0 0
6/12-1 year ... 8 14 2 1
1-2 years ..................................... 27 7 0 0
2-3 years 16 4 0 2
3-6 years 26 4 0 1

82 33 2 4

(67.8%) (27.3%) (1-6%) (3.3%)

Table IV

Age
Number of Children Number of Children

Serum Antibodies Pre-vaccination Post-vaccination

Under one year Positive 8 32.0% 15 75.0%
Negligible 16 64% 3 15.0%
Unsatisfactory 1 4.0% 2 10.0%

Total 25 100.0% 20 100.0%

Over one year Positive 69 79.4% 50 74.6%
Negligible 15 19.5% 12 17.9%
Unsatisfactory 3 1.1% 5 7.5%

Total 87 100.0% 67 100.0%
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Although the numbers are small, by compar
ing the percentages it may be seen that vaccina
tion converted the pattern of serology in the 
under one year age group to the pattern per
taining in the older ' age group. By contrast, 
this latter pattern was unaffected by vaccination.

(2) In protecting against the clinical disease: 
The most important criterion of effectiveness of 
any vaccine is whether or not it will protect 
against an attack by “wild” virus. Studies of 
the protective effect of killed virus vaccines have 
been undertaken in the U.S.A. In at least one 
such study the vaccine has been quite effective 
(Karzon et al., 1962).

Between 1st August, 1962, when the vacci
nations and follow-through studies were com
pleted, and 31st January, 1963, when the study 
was closed, 86 cases of measles were notified. 
No fewer than 47 cases occurred amongst child
ren who had been vaccinated as against 39 cases 
amongst children who had not. This rather 
extraordinary discrepancy may be accounted for 
by the fact that the mothers who are most in
terested in their children’s welfare normally 
attend the health centre more frequently and 
may have been more ready to have their children 
vaccinated. In this case there would have been 
more cases diagnosed among vaccinated children 
simply because they present at the health centre 
more readily.

The out-patient records were examined for the 
following information for comparison in the 
two groups:

(a) Age of onset.
(b) Date of onset.
(c) Incidence of 

complications.
(d) Whether an antibiotic 

was used in treatment.
(e) Duration of treatment.
(f) Previous history of measles.

Table

As indices of 
severity.

(a) Age of Onset: The age of onset was much 
younger in the unvaccinated children, most 
commonly under six months. In the vaccinated 
children the age of onset was most commonly 
1-2 years.

(b) The date of onset varied quite markedly 
between vaccinated and non-vaccinated groups; 
the illness occurred much earlier in the year in 
the vaccinated children than in the unvaccinated 
group.

These two trends, i.e., age of onset and date 
of onset, are shown combined in the block 
diagram Fig. 1.

(c) Incidence of complications: The most 
common complications in both groups were re
spiratory. No attempt was made to sub-divide 
this category and it includes upper respiratory 
infections, bronchopneumonia and bronchitis. 
Where more than one complication was present 
only the principal one was noted. Malaria was 
not entered unless parasitologically proven. The 
relative frequencies in the two groups are set out 
in Table V.

Respiratory complications featured largely in 
both groups, but were more common in the 
non-vaccinated group. Malaria also occurred in 
both groups, but was more common in the vacci
nated group.

(d) Use of an antibiotic in treatment: There 
was no significant difference between vaccinated 
and non-vaccinated groups. Penicillin was most 
frequently used, either alone or in combination 
with Streptomycin or a long-acting sulphonamide 
(“Madribon”). This treatment was used in 34 
of 47 vaccinated cases (72.3 per cent.) and 29 
of 39 unvaccinated cases (74.5 per cent.). In
tramuscular chloroquine (“Nivaquine”) was 
used in all cases of malaria.

(e) Duration of treatment: The duration of 
treatment was recorded in 46 of the 47 vacci-

V 

Number of Cases of Principal Complications

Complication Thrush Malaria Respiratory Diarrhoea Adenitis None Total

Number of cases in the vacci
nated group .......................... 3 11* 15 10 0 8 47

Number of cases in the un
vaccinated group 0 3 25 7 1 3 39

* Two children with malaria died,
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nated cases. In all, 288 days’ treatment were 
given, mean 6.26 days.

The duration was also recorded in 36 of the 
39 unvaccinated cases. In all, 188 days’ treat
ment were given, mean 5.25 days. These 
differences are not construed as significant.

(f) Previous History of Measles: A previous 
history of measles was recorded for six of the 
47 vaccinated children; only one of the unvacci
nated children had a doubtful previous history. 
A further four of the children in the vaccinated 
group (Mine Nos. 1588, 318, 369 and 2340) 
had had a post-vaccination blood sample taken 
and were known to have had measles antibody 
present in significant titre prior to the attack of 
measles.

VI. Discussion

The hypothesis which seems to fit these data 
best is that measles in Broken Hill is not a single 
aetiological entity, but is in fact two diseases, 
clinically similar but immunologically different.

The first or “pseudo-measles” became epidemic 
in August, 1962, and attacked mainly the child
ren over one year of age. From the serological 
studies 75 per cent, of these children would be 
expected to be immune to measles. However, 
they were not protected, even when there was a 
previous history of measles (six cases) or when 
measles vaccination was known to have produced 
antibodies (four cases—three in the 1-2 years 
group and one over five years). This epidemic 
continued with diminishing strength until the 
end of January. It is notable that this age 
incidence also pertains in other parts of Africa 
such as Sierra Leone (Avery, 1961) and Nigeria 
(Morley, 1962).

The second or “true measles” became epi
demic in November, 1962, and attacked young 
children, mainly those under one year and 
especially those under six months of age. It 
will be noted from the block diagram that only 
one child under six months was attacked prior 
to November. From the serological studies 
these children would be expected to be vulner
able. Further, none of the 121 children in this 
age group who were vaccinated was affected, 
which suggests that vaccination offered some pro
tection and is additional evidence that the illness 
was true measles.

This hypothesis would also account for the 
frequent failure to observe Koplik’s spots.

The nature of “pseudo-measles” thus becomes 
a problem, but the figures available for the whole 

of 1961 show an interesting relation with rain
fall (this is shown in Table VI), which is also 
shown by measles in Nigeria (Morley, 1962).

Table VI

Relation of Measles Incidence to 
Rainfall During 1961

Measles Cases Notified—
Jan., 38; Feb., 31; Mar., 17; April, 8; May, 3; 
June, 7; July, 9; Aug., 4; Sept., 11; Oct., 19; 
Nov., 56; Dec., 76.

Rainfall (Inches)—
Jan., 18.34; Feb., 11.39; Mar., 5.62; April, 1.16; 
May, 0.03; June, nil; July, nil; Aug., nil.; Sept., 
nil; Oct., nil; Nov., 3.61; Dec., 9.52.

Figures are available for the incidence of 
malaria during 1956, 1957, 1958 and 1959. 
Only parasitologically proven cases are notified 
and the figures are set out in Table VII.

Table VII

Incidence of Malaria During the Year

(Figures indicate number of cases notified)

1956—
Jan., 10; Feb., 17; Mar., 11; April1, 9; May, 4;
June, 11; July, 19; Aug., 16; Sept., 25; Oct., 56;
Nov., 4; Dec. 1.

I—
Jan., 27; Feb., 27; Mar., 23; April, 16; May, 6;
June, 3; July, 5; Aug., 1; Sept., nil; Oct., nil;
Nov., nil; Dec., 15.

I—
Jan., 17; Feb., 39; Mar., 45; April, 45; May, 28;
June, 11; July, 16; Aug., 42; Sept., 59; Oct., 55;
Nov., 49; Dec., 46.

I—
Jan., 68; Feb., 37; Mar., 58; April, 35; May, 20;
June, 20; July, 16; Aug., 25; Sept., 17; Oct., 17;
Nov., 45; Dec., 41.

Apart from 1957, the general pattern of 
malarial incidence is low in June and July during 
the dry weather, increasing in August or Sep
tember as temperatures rise, with a peak in 
October or November at the onset of the rains. 
The unspecified “measles” epidemic in 1961 
follows this pattern, which is related to mosquito 
breeding. Moreover, the unspecified "measles" 
in Broken Hill occurs throughout the year every 
year; this pattern is like malaria, but unlike 
“true measles,” which tends to be epidemic in 

328



November, 1965 PILOT MEASLES VACCINATION CAMPAIGN The Central African
Journal of Medicine

alternate years (Cruickshank, 1961). These 
factors argue in favour of an arbor virus infec
tion, although against this is the fact that the 
"pseudo-measles” epidemic in 1962 did not show 
the expected peak with the onset of the rains. 
If the vector were an anopheles mosquito it 
would be reasonable to assume that the viral 
and protozoal infections were acquired together, 
thus accounting for the high incidence of malaria 
as a complication of pseudo-measles. Arbor 
viruses are known to occur in Rhodesia, and 
Chikungunya has been identified (C.A.J.M. 
Editorial, August, 1962).

To test this hypothesis, three of the four 
children known to have had measles antibodies 
present prior to the attack of pseudo-measles 
(Mine Nos. 1580, 369, 318) were induced to 
give a third sample of blood, which was analysed 
for antibodies to the more common South Afri
can arbor viruses. The results, which are in
conclusive, are set out in Table VIII.

In one child (Mine No. 369) it was possible 
to check the antibody titre for H336 before and 
after the attack of pseudo-measles; there was 
no increase; both titres were 1/80.

Conclusion

There is some evidence that the “measles” 
which occurs in Broken Hill is not an aetiologi- 
cally homogeneous disease, but has two com
ponents. Only one component is the “true 
measles” recognised in Europeans: the other 
larger component (“pseudo-measles”) is possibly 
an arbor-virus infection and is important in that 
neither vaccination nor a previous attack confers 
immunity. As pseudo-measles resembles measles 
described in other parts of Africa epidemio- 
logically, it is suggested that thorough studies 
of the local problems are essential before em
barking on a measles vaccination campaign.
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Table Vlll

Arbor Virus Antibodies Present:

Titres Shown

Mine No.

Group A Group B Bunyamwera Un
grouped

Sindbis Chikungunya H336 Wessels- 
bron

Spond- 
weni

West 
Nile

Germis- 
ton

Bunyam
wera

Rift 
Valley 
Fever

1580
369
318

1/40
1/80
1/20

1/20 1/20 1/20

329


