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'HEAF' MULTIPLE PUNCTURE TUBERCULIN TEST
A COMPARISON WITH INTRADERMAL TUBERCULIN P.P.D. IN THE CAPE COLOURED SUBJECT

F. K. MrrCHELL, M.B., CH.B., D.P.H. (CAPE) M.R.S.H. and F. I. JACKSON, M.B., CH.B., D.P.H. (CAPE) M.R.S.H.
Health Department, Divisional Council of the Cape

Tuberculosis is at the present time the major Public Health
problem in the Union of South Africa, particularly amongst
the non-White sections of the population in the wetter
coastal regions with a winter rainfall.

Despite the progress which has been made since the intro
duction of the modem antibiotics and chemotherapeutics,
the incidence of tuberculosis amongst the Cape Coloured
section of the population of the Western Cape has remained
high. It has, therefore, been decided to introduce BCG
vaccination into the anti-tuberculosis campaign, in the hope
that it will reduce the incidence at least of the primary types
of the disease.

An essential part of any BCG vaccination scheme is the
preliminary tuberculin testing of those members of the
community to whom BCG is to be offered, and one of us
(F.K.M.) was greatly impressed during a WHO Fellowship
visit to the Northern Ireland Tuberculosis Authority, in
1956, with the potential advantages of the 'Heaf' Multiple
Puncture1 apparatus in arranging a tuberculin survey under
conditions such as those found in the Cape Division. The
Heaf test is easily performed and painless to the patient; the
antigen is comparatively stable and inexpensive; and the
reading of the test is so simple that any intelligent person
can easily be trained to undertake it without significant
observer error.

A search of the literature showed that the Heaf test has
been extensively studied amongst White populations and
to a lesser extent amongst the African Bantu, 2-4 but no
detailed study of the test appeared to have been made in the
Cape Coloured. Before introducing the test, therefore, it
was considered essential to ascertain whether it was reliable
in the Cape Coloured group, and it was decided to compare
the results of the Heaf test with the intradermal test, using
Tuberculin PPD in a group of Cape Coloured children. It
was desired to establish whether or not the test was reliable
in the Cape Coloured; whether any abnormal reactions such
as hyper-keratinization cones, described by Greening2 in
the Northern Rhodesian Bantu, occurred; and incidentally
to ascertain the best time for reading the test.
Subjects

The trial was conducted at a Cape Coloured primary
school at Bishop Lavis Township, in the Cape Peninsula near
Cape Town, where, by arrangement with the principal,.
parental permission was obtained to submit 180 apparently
healthy children of both sexes, aged between 10 and 15 years,
to the test. The trial involved 4 separate visits to the school
and, owing to the fairly high absentee rate at Cape Coloured
schools, only 156 of these children were seen on all 4 occasions.
Materials

The Heaf test was performed with the Heaf Multiple
Puncture apparatus using 'protoderm' containing PPD, 2
mg. per ml., equivalent to 100,000 u. OT per ml. (obtained
from Messrs. AlIen & Hanbury).

The intradermal test was performed with fiTst and second
strength tuberculin PPD (Me srs. Parke, Davis & Co.). The
first-strength dose of 0·1 mI. contains oo2סס·0 mg. of PPD,

equivalent to 1 TU. The second-strength dose contains
0·005 mg. of PPD, equivalent to 250 TU. per dose. New
tuberculin syringes were used, separate syringes being kept
for the two strengths of PPD. The tuberculin solution for the
test was freshly prepared immediately before use.

Method
First visit. At the first visit the Heaf test was performed on

the anterior aspect of the right forearm. After preliminary
cleansing with acetone, a drop of 'protoderm' was applied
to the skin with a flame-sterilized platinum loop. The base
of the Heaf apparatus was applied to this drop, turned
slightly to secure spread and the trigger released. After
each application the base of the apparatus was dipped in
spirits and flamed.

At the same session, after preliminary cleansing, 0·1 mI.
of first-strength PPD was injected intradermally into the
anterior aspect of the left forearm. .

Second visit. 48 hours after the first visit both the Heaf
and PPD reactions Wl;re read. AlI subjects showing a negative
reaction to the PPD test (5 mm. or less) were given intra
dermally a second-strength dose of PPD, approximately 50
mm. distal to the site of the previous injection in the left
forearm.

Third visit. On the 5th day, i.e. 72 hours after the second
visit, the Heaf and second PPD tests were read.

Fourth visit. On the 7th day, the Heaf test was read a
third time.

Method of Reading
(a) For the intradermal test, the mean diameter of the

induration was measured with a rule and recorded.
(b) For the Heaf test the following criteria were adopted:

First-degree positive (+): A ring of 4 or more indurated
discrete papules.

Second-degree positive (+ +): A ring of coalescent
papules.

Third-degree positive (+++): A plateau of induration.
Fourth-degree positive (++++): An indurated plateau

with vesication.
Doubtful reactions. It became apparent during

the tests that a further category of doubtful positives
should be recorded. Reactions were labelled 'doubtful'
when there was a minimal induration of a less degree than a
first-degree positive. A significant proportion of doubtful
positives became definitely positive at succeeding visits.

RESULTS

Children who were absent at one or more of the visits were
eliminated and the results recorded concern only the 156
children who were seen on all occasions.

Heaf test. The results are shown in Table I. It is note
worthy that every positive to the Heaf test remained a
positive throughout the period of observation. Of 15 doubtful
readings at the second visit, 5 were (+) at the third visit and
remained (+)at the fourth visit. The remainder were obvious
ly negative by the fourth visit. Three children who were
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Intradermal PPD

TABLE n. DEGREE OF REACTION TO 1 T.U. INTRADERMAL PPD READ
AT 48 HOURS, COMPARED WITH HEAF REACTlO READ AT 7 DAYS

TABLE 1. INTENSITY OF HEAF REACTIONS IN 156 ClflLDREN

Day~ ± + .L • +++ ++++.,..
2 .. 69 15 42 21 9 0
5 .. 68 6 29 32 17 4
7 .. 68 3 41 35 5 4

Intradermal PPD

As was expected, the intradermal test using 1 TU of PPD wa
found to be unreliable and useful only as a screening test to
avoid exposing hyper-tuberculinized subjects to unnecessarily
severe reactions to 250 TU. On the other hand, there was a
very close correlation between the Heaf te t and the intra
dermal test using 250 TU of PPD, and it wa therefore
concluded that for practical purposes the Heaf test could
be regarded as being as reliable as the latter test. Despite the
preliminary screening with 1 TU of PPD, 12 subjects had
more or less severe reactions to 250 TU (15 mm. or more)
and several of these children suffered considerable discomfort.
These same children suffered little or no discomfort from their
positive Heaf reactions.

The positive Heaf readings were found to remain positive
until the seventh day. In fact, as has been indicated, 3 readings
became positive on the seventh day which had been negative
at the fifth day. It was accordingly concluded that the
optimum day of reading the Heaf test was the seventh day.

DtSCUSSION

Before the introduction of any new procedure into a Public
Health service, it is essential to establisb as far as is reasonably
possible that it is both reliable and safe. Within the limits
of the small numbers involved in this trial, and bearing in
mind that the Heaf test has successfully passed investigation
in other communities, it is felt that the Heaf te t can now be
accepted as both effective and safe in the Cape Coloured
group. In fact, our experience confirms the findings of
Rathuss that the Heaf reaction produce less subjective
symptoms than the intradermal test on the other arm. It
might be objected tbat re ults have been compared of tests
carried out on different sides of the body, but Gillis and
Stradling8 showed that the Heaf reaction is equal on both
forearms and it seems reasonable, therefore, to infer that a
Heaf reading on one forearm can be compared with an intra
dermal reading on the other.

The ease of reading the Heaf test has been commented
upon. There are obvious advantage of being able to train
lay persons to read the test and it is noteworthy that Carstairs7

Hecif Reaction

CO CLUSIO S

a positive reaction to the Heaf test. Of 73 subjects showing
a negative reaction to 250 TU at 72 hours, 2 showed a
positive Heaf at 7 days (these 2 children had reactions of 4
mm. and 5 mm. respectively to the intradermal test but were
recorded as negative as the induration failed to pass 5 mm.).

R~aClion

in mm. Number ± + ++ +++ ++++
0 42 42
I 20 19
2 7 6
3
4 I 1
5 3 I
6 1 I
7 6 5 1
8 3 2 I
9 or more .. 25 16 8

108 68 3 26 10 0

TABLE m. DEGREE OF REACT10N TO 250 TU INTRADERMAL PPD
READ AT 72 HOURS, COMPARED WITH FINAL HEAF REACTro READ
AT 7 DAYS (POSITIVE REACTORS TO 1 TU PPD EXCLUDED)

250 TU of 108 children who were negative to I TU. All
subjects exhibiting a positive reaction to 250 TU also exhibited

Heal Reaction

.L + ++ +++ ... +++
"2 14 6 I
I 4 2

3 2
3
2

7 9
2
1 5
5 11 4 4

41 35 5 4

'0 1

CIJOVE > -- REACTI(Woi TO 250 r.u. AT 72 HOURS

CURVE t ------ ROCTiON TO I TI). aT ."HOUltS

46
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2
I

MEAN DIAMETER OF REACTION IN MILLIMETRES
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reaction of 6 mm. or more to 1 TU also showed a positive
Heaf. On the other hand of the 108 subjects showing a
negative reaction to the intradermal test with 1 TU (5 mm.
Or less) 37 showed a positive reaction to the Heaf test at 7
days.

Table III compares the Heaf readings with the reaction to

Fig. 1. Reaction to intradermal PPD.

showed a negative reaction to the first test dose. Although
the numbers' are small, curve 1 indicates that the critical
degree of reaction above which the test could be regarded
as positive was 5 mm. and, although curve 2 is much less
definite, this standard was adopted in all readings.
Comparison between Heal and Intradermal Tests

Table Il compares the Heaf reaction and the reaction to
the I-TU intradermal test in the 156 children who completed
the tests. It will be noted that all subjects showing a positive
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9 or more ..

"' ..
~...,
~ "'0

"'

negative at the third visit were (+) at the fourth visit. It was
also noteworthy that the number of fourth-degree positive
reactions was exceedingly small and even these reactions did
not cause any particular subjective discomfort.

Intradermal test. In Fig. 1, curve 1 shows the extent of
reaction 48 hours after administration of first-strength PPD,
and curve 2 shows the readings 72 hours after the adminis
tration of the second-strength PPD to the 108 children who
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introduced self-reading cards in his series and was satisfied
with the results.

There is apparently no general agreement on the relative
sensitivity of the Heaf test. Stewart and CarpenterS and
Irvine9 concluded that it was approximately equal to 10
TU of PPD. Briggs and Srnith'O regarded it as slightly more
sen itive than 10 TU. HeaP and Lowll compared the test
with 100 TU. The present small series would appear to
indicate thatit is comparable with 250 TU.

No hyper-keratinization cones were encountered during
the course of this trial, nor has this complication been
observed in considerable subsequent work with Cape
Coloured patients. The induration at the site of the test
disappeared fairly rapidly after the seventh day but it was
noted that pigmentation of the site of puncture persisted
in some cases for many months.

SUMMARY

1. A comparison is presented of the observations made on
156 Cape Coloured school children between the ages of
10 and 15 years who were subjected simultaneously to an
intradermal tuberculin test using PPD and to the Heaf test
using Heaf's Multiple Puncture apparatus.

2. The Heaf test gave results as reliable as those achieved
by the 'intradermal test using 250 TU of PPD.

3. It was found toot reading the Heaf test on the seventh

day was quite reliabJe and probably preferable to earlier
reading.

4. The Heaf test is easily performed, rapid, painless, and
very suitable for mass testing of children. It is cheaper for
mass work than the intradermal test using PPD.

5. 0 abnormal reactions other than persistent pigmented
spots and occasional capillary bleeding were encountered
and positive reactions resulted in little inconvenience to the
pallent.

6. There appeared to be no contra-indications to the use
of this test in the Cape Coloured community.

Our thanks are due to the Principal of the Bishop Lavis Primary
School for permission to carry out this trial and to the Health
Committee of the Divisional Council of the Cape for permission
to publish the results. Our special thanks are due to the Council's
Medical Officer of Health, Dr. J. P. de VilLiers, whose encourage
ment and support of any measure likely to assist in the combating
of tuberculosis in' the Council's area has been a source of inspira
tion to us.
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THE PROSOPIS TREE .AS A CAUSE OF SEASONAL HAY FEVER AND ASTHMA
IN SOUTH WEST AFRICA AND SOUTH AFRICA

DAVID ORDMAN, BA, M.B., CH.B. (CAPE TOWN), D.P.H. (RAND)

The South African Institute for Medical Research, Johannesburg

During the last 15 years our attention has periodically been
drawn to the occurrence in South West Africa, and occasion
ally also in South Africa, of cases of seasonal hay fever and
bronchial asthma in the spring and early summer (October
December). Reports of such cases have led us to enquire into
the condition.

Soutlt West Africa is some 700 miles from our laboratories
in Johannesburg and, at this distance, the full scientific
investigation could not readily be carried out as desired.
Considerable correspondence was entered into about these
patients with the various physicians in the Territory, some
of whom had suspected Prosopis-tree pollen as tlte cause.
In this way and with their aid a coherent and co-ordinated
picture of prosopis pollinosis has emerged.

It is difficult to estimate even approximately the number of
persons affected by prosopis pollen in Southern Africa. The
understanding of this condition as an entity has developed
gradually and there is little doubt that even now such cases
escape recognition because the existence of this form of
pollinosis is not generally known. It has however been
described in Texas by Bieberdorf and Swinny.l

Flowers of the Prosopis tree have, at various times during
the pollinating season, been sent at our request with the
object of maintaining stocks of the pollen. Extracts of this
pollen have been prepared in our laboratories and distributed
as required to physicians in South West Africa and in parts
of South Africa for skin-testing purposes and for subsequent
desensitization if prosopjs pollen sensitivity was confirmed.

The Prosopis tree belongs to the Leguminosae of the sub
family Mimosoideae, among which are tlte Acacia, Mimosa
and Prosopis. The Prosopis in desert regions can occur as
thorny shrubs a few feet high, but under favourable con
ditions may develop into trees more than 50 feet high and 3 feet
in diameter. The leaves, bipinnately compound, each bearing
8-24 pairs of smooth !-inch-Iong leaflets, are deciduous in
the winter. The fragrant yellowish-white flowers, borne on
cylindrical catkin-like spikes 2-4. inches long, are laden witlt
pollen which is insect-borne but also carried by the wind.
The pods, 4-9 inches long and ! inch wide when mature,
are yellow, often tinged witlt red, and contain ~20 small,
hard, pale brown i-inch-Iong seeds embedded in the pulp.
The ripened pods with a nutritious pulp between and around
\he seeds have a high food value for cattle, sheep, horses and
pigs and provide an important fodder stand-by in times of
drought. The tree develops remarkably long tap-roots which
enable it to derive moisture from depths up to 50 feet and so
to become independent of the surface water supplies.

The genus Prosopis contains some 20 species-the com
moner being P. ju/ijlora, P. pubescens, P. glandulosa
distributed in North and South America, South -West Asia
and parts of Africa. It occurs mainly in low-rainfall areas
with calcareous soil. P. julijlora is indigenous to the North
and South West of America from Kansas to California and
southwards into Mexico, where it is found in the hotter,
drier parts of the country. In Texasl the Prosopis flowers
after each rainfall, mainly from April to June in the dry




