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Evaluation of the Dirofilaria immitis Filarial Skin
Test Antigen in the Diagnosis of Filariasis*

D. H. SMITH,1 T. WILSON,2 Ju. A. BEREZANCEV,3 V. LYKOV,4
MYO PAING,5 M. V. CHARI,6 & A. DAVIS 7

Conflicting opinions on the value of a skin test in the diagnosis of human filariasis
emphasized the need for a careful examination of this procedure. The evaluation was
made by asking workers in different countries to use an antigen preparedfrom Dirofilaria
immitis in groups ofpeople who could be examined for parasitic infection.

In one non-endemic area, repeated tests over a 1-year period did not lead to sensitiza-
tion, but the reactions of individuals variedfrom test to test. In endemic areas offilariasis,
exposure to infective bites seemed to influence the pattern of skin reactions to a greater
degree than did the development ofovert infection with Wuchereria bancrofti. No particular
size of reaction could be considered indicative offilarial infection.

The value of the skin test with this antigen seems limited to two situations: (1) a large
reaction may help to confirm a clinical diagnosis of filariasis when parasites cannot be
found, and (2) the frequency distribution of skin reaction sizes in local populations may
help, where blood surveys are impossible, to indicate areas in which some filarial infection
is being transmitted.

Results of skin test surveys should be expressed as frequency distributions of reaction
sizes and negative/positive classification should be avoided.

Skin testing with various antigens has received
increasing attention in recent years as a method of
investigating filarial infections. Many workers have
prepared their own antigen from different species of
filaria, including Onchocerca volvulus, Loa loa, Dra-
cunculus medinensis, Litomosoides carinii and Diro-
filaria immitis. Antigens prepared from D. immitis
have been probably the most widely used, and several
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recent reports have described the results of skin
testing with a purified protein extract of D. immitis
prepared by Sawada et al. (1965).
The results reported have been variable, some

authors considering that skin testing is a valuable
aid to the diagnosis of filariasis and others regarding
it as useless. A particular difficulty for the reader
of these reports has been the lack of uniformity in
the performance of the test and in the interpretation
of the results.

Frequently the tests have been carried out on indi-
viduals and groups without examining for infections
with helminths or other parasites. Despite the
absence of this basic information, various sizes of
reaction have been claimed as indicative of filarial
infection.
The criteria for a " positive reaction " have ranged

from a wheal diameter of 7 mm (equivalent to a
circular area of 0.4 cm2) adopted by Desowitz et al.
(1966) to a wheal area of 1.0 cm2 (equivalent to a
diameter of 11 mm) used by Ciferri et al. (1965).
More recently, using an antigen of his own prepara-
tion, Katamine (1969) appears to have considered
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772 D. H. SMITH AND OTHERS

that any increase in wheal diameter above the 3 mm
initially produced by the injection of the antigen
should be regarded as " positive ". Apart from these
varying opinions about what constitutes a positive
reaction, the quantity of antigen injected has varied
in different studies.

THE PRESENT INVESTIGATION

The observations here reported began as a study
of the results of skin testing with the Dirofilaria
immitis antigen in a group of adults in England.
One objective of this study was to observe the
effects of repeated testing in this group over a period
of 12 months.
Two of us (D. H. S. and T. W.) were then invited

by the World Health Organization to supervise, and
correlate the results of, a wide-scale evaluation of
the D. immitis antigen. Workers in different coun-
tries were asked to carry out skin tests using a stan-
dard technique, and to record details on a special
form (Fig. 1). To be of value, the tests were limited
to persons who could be examined for the presence
of filariae and other helminths.

This restriction was essential to the proper inter-
pretation of the test results but it caused consider-
able difficulty by limiting the number of persons
who could be tested; furthermore, failure to include
the required details on the report form meant that
such forms had to be excluded from analysis. After
excluding these incomplete returns, and others in
which only a few individuals had been tested, the
results of our evaluation of the D. immitis skin test
antigen can be presented in three parts:

(1) results in a group not exposed to filariasis,
and the effects of repeated testing-England;

(2) results in a group not exposed to filariasis, but
with various intestinal worm infections-USSR; and

(3) results in groups living in areas where Wucher-
eria bancrofti infection is endemic-Burma, India,
Tanzania.

METHODS

The skin test
The lyophilized antigen was obtained from

Dr Sawada by the World Health Organization, and
was supplied in ampoules containing either 10 ,ug
or 20 ,ug: the same batch of antigen was used
throughout this investigation. The antigen was
reconstituted in 4 ml or 8 ml, respectively, of saline
containing thiomersal, and the solution was normally
used within 24 hours. Separate 0.25-ml tuberculin

syringes were used to inject intradermally 0.02 ml
of antigen solution and 0.02 ml of the saline as a
control. The injections were made not less than
5 cm apart on the volar surface of one forearm,
and produced immediate blebs about 0.2 cm2 in area.
Twenty minutes later any induration present was

outlined with a ballpoint pen, and this outline was
transferred to a piece of paper moistened with
alcohol, thus forming a permanent record. The sur-
tace area of the outline was estimated by viewing it
through a plastic template marked with areas of
different sizes. The size of the induration in cm1 was
recorded for the antigen and for the saline control;
erythema if present was noted but was not measured.

In the original Liverpool tests, sterile saline was
used instead of saline containing thiomersal, the
antigen and the saline control injections were made
on different arms, and the inked outline was viewed
directly through the template. These minor differ-
ences in technique are thought not to have influenced
the results.

Other examinations
The other examinations carried out on individuals

admitted to the trial included night blood films,
the examination of faeces for intestinal worms, and
total and differential leucocyte counts. The diag-
nosis of Wuchereria bancrofti infection was based
on the finding of microfilariae in a 20-mm3 film of
blood taken at night, or the presence of distinctive
clinical features of filariasis (elephantiasis, hydro-
cele, or chyluria) in a person living in a known
endemic area.

RESULTS

Results in a group not exposed to filariasis, and the
effects of repeated testing-England 1

This group comprised 61 members of the staff of
the Liverpool School of Tropical Medicine. All
were 18 years of age or older, and anyone with
a history of allergy was excluded. The tests were
repeated at intervals of approximately 3 months
for the period from December 1966 to December
1967. Towards the end of this period, 8 members
of the group were also tested once a week for 9 weeks.
All injections were given by the same person
(D. H. S.).
Table 1 shows the wheal sizes produced by the

D. immitis antigen and by the saline solution in the
first test of 61 persons. Not all of these persons were

1 Results obtained by D. H. Smith and T. Wilson.
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Fig. 1. WHO filariasis skin test evaluation individual record card.

l a Country:

Village:

General information

1. Serial No.

2. Sex 1.b M

2. F

3. Age (years)

Skin test

Time of injection

Time of reading

Interval

Antigen

4. Area (cmr2)

5. Diameter (mm)

6. Erythema

Control

7. Area (cm2)

8. Diameter (mm)

9. Erythema

Diagnosis 1.

1. Yes

2. No

1. Yes

2. No

Name:

2. Investigator:

3. Date of skin test:

Parasitology

1 0. Blood examina-
tion

Time (24 h clock)

1 1. Filariae

12. Density (20 mm3)

13. 0. volvulus
skin biopsy

14. Stool examina-
tion for worm
eggs

15. Eosinophilia

1. W. bancrofti
2. B. malayi
3. D. perstans
4. L. loa
5. M. ozzardi
6. None
7. N.E.c

1. Positive
2. Negative
3. N.E.

Species

1. Nematode

2. Trematode

3. Cestode

4. 1 + 2
5. 1 + 3
6. 2 + 3
7. 1 + 2 + 3
8. None
9. N.E.

1. Total leucocytes
2. % eosinophils
3. N.E.

a1 Code will be established after selection of areas.
b Where appropriate, circle the number in each column.
c N.E. = Not examined.

Clinical

16. Filariasis

17. L. loa

18. Onchocerciasis

19. Guineaworm
ulcer

20. Larva migrans

1. Elephantiasis
2. Hydrocele
3. Chylur
4. 1 + 2
5. 1 + 3
6. 2 + 3
7. 1 + 2 + 3
8. None
9. N.E.

1. Symptomatic
2. Asymptomatic
3. N.E.

1. Nodules
2. No nodules
3. N.E.

1. Adult or larvae
seen

2. Adult or larvae
not seen

1. Cutaneous
2. Visceral
3. N.E.

21. Tropical pulm 1. Chest X-ray pos.
eosinophilia 2. Chest X-ray neg.

3. N.E.

Serology

22. Serum collected

23. Tests

1. Yes
2. No

1. CFT +
2. CFT-
3. HA +
4. HA-
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Table 1. The size of reactions to the initial skin test with
D. immitis antigen and with saline solution in

61 persons in Liverpool

Area of wheal No. of persons with this size of reaction
(cm2) To antigen To saline

60.2 41 51

0.3 8 (49) 6 (57)

0.4a 0 2

0.5 2 1

0.6 1 b 0

0.7 3 0

0.8 1 1b

0.9 2 (58) 0 (61)

1.0C 1 0

1.1 0 0

1.2 1 0

1.7 1 0

Total 61 (61) 61 (61)

a Approximately equivalent to a wheal 7 mm in diameter.
b One person had a greater reaction to the saline injection than

to the antigen.
c Approximately equivalent to a wheal 11 mm in diameter.

available for later tests, and Table 2 gives the number
of tests per person. The 8 persons tested weekly had
between 11 and 13 tests each, and 33 persons had
4-6 tests during the 12-month period.
Four of the 61 persons were tested only once,

and one man had a larger reaction to the saline than
to the antigen on each of the 3 occasions he was
tested. Tables 3 and 4 summarize the variations in
size of reaction to the antigen observed in repeated
tests on the remaining 56 individuals. Fig. 2 illus-
trates the results of repeated testing in the 8 persons
who had a reaction of 1.0 cm2 or greater on at least
one occasion.
Of the 61 persons in this group, 11 were known

either to have had filarial infection or to have lived
or worked in areas with endemic filariasis. Of
these 11 persons, 4 had reactions of 0.3 cm2 or less,
4 had reactions of 0.4-0.9 cm2, and 3 had reactions
of 1.0 cm2 or larger. The inclusion of the results
from these 11 persons in Tables 1-4 does not affect
the conclusions about the effects of repeated testing,
and they have been omitted from Fig. 3A.

Table 2. Number of skin tests per person (Liverpool)

No. of tests No. of persons Total no. of tests
(1) (2) (1' x (2)

13 5 65

12 1 12

11 2 22

6 1 6

5 17 85

4 15 60

3 7 21

2 9 18

1 4 4

Total 61 293

Although there was noclear indication thatrepeated
injection of the antigen affected the size of the imme-
diate reaction, one person developed a delayed reac-
tion after the third test, and this phenomenon
recurred after each of 3 subsequent tests. The wheal
developed 2-4 hours after the injection of antigen,
reached a maximum of 3.1 cm2, and persisted for
about 24 hours.

Results in a group not exposed to filariasis, but with
various intestinal worm infections-USSR 1

This group was composed of 55 persons examined
in Leningrad. The youngest was a girl of 16 years,
and 36 were women 30 years of age or older. None
had been exposed to filarial infection, but intestinal
worm infections had been found in all (31, Ascaris
lumbricoides; 10, Trichuris trichiura; 8, Diphyllo-
bothrium latum; 5, Taenia saginata; and 1 mixed
infection of Ascaris and D. latum). Detailed analysis
showed no consistent association between reaction
size and worm species, and Table 5 summarizes the
test results for the whole group.

Results in groups living in areas where W. bancrofti
infection is endemic-Burma, India and Tanzania 2

Burma. Data are available for two groups exam-
ined in Rangoon and its suburbs, areas where active
transmission of W. bancrofti is known to occur.
One group of 60 persons was composed mainly of

I Results obtained by Ju. A. Berezancev.
2 Results obtained by V. Lykov and Myo Paing (Burma),

M. V. Chari (India) and A. Davis (Tanzania).
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Fig. 2. Pattern of reactions in 8 persons (A-H), tested repeatedly in Liverpool, who had wheals of 1.0 cm2 at
least once.

Table 3. Maximum variation in size of reactions in 56 persons tested more than once (Liverpool)

Size of No. with Maximum reading of later tests (cm2): no. of persons per category
initial this size on

reaction first test 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 4.5

S 0.2 37 17 14 2 4

0.3 8 5 0 1 1 1

0.4 0 0

0.5 2 1 1

0.6 0 0

0.7 3 0 1 1

0.8 1 1 0

0.9 2 0 2

1.0 1 1 0

1.1 0 0

1.2 1 0 1

1.7 1

Total 56 122 14 12 7 1 1 1 3 0 0

Dotes of tests 4.5

1 =1 Dec.1966
2 - 3 Mar.1967
3 = 6 June 1967
4 = 13 Sep. 1967

2.5 5 = 7 Dec. 1967

E 2.0

1.5

39 1.0

0.5

5

H 1"O 01173A B C D E F G H 1190 01173
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Table 4. Variation of later tests from the reaction size of the initial test (Liverpool)

Size of No. of Reaction size to later tests (cm2): no. of tests per category Total

(ecmio) 0.2i0.3 0.4t.5 1.0otest
reCtin first tests .2 0.3 0.4 0.5 |0.6 0.7 0.8 .9 .0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 (2.3) (4n5)tests

<0.2 37 102 36 1 3 5

0.3 8 11 0 1 4 2 6 1 1 1

0.4 0 0

0.5 2 3 3 3 4 1 2

0.6 0 0

0.7 3 2 1 1 2 1 1 1 1 1

0.8 1 2 0

0.9 2 2 1 0 1 1 2

1.0 1 2 2 0

1.1 0 0

1.2 1 1 1 1

1.7 1 1 2 1

Total 56 11 9 17 15 51 286

schoolchildren, 8-15 years of age, in whom 20 mm3
night blood films had failed to reveal microfilariae,
but all ofwhom harboured intestinal worms; 32 were

infected with Ascaris, whilst 28 had double infections
of Ascaris and Trichuris.
The second group of 90 persons, mostly adults

over 15 years of age, had all been diagnosed as

suffering from bancroftian filariasis; 84 were symp-
tomless microfflaria carriers, 5 had hydrocele, and
1 had elephantiasis. The results for these two groups
are shown in Table 6.

India. The group from Mysore, India, consisted
of 30 adults, all diagnosed as suffering from ban-
croftian filariasis; 22 had microfilariae only and
8 had elephantiasis.

Tanzania. The group from Tanzania was made
up of 47 adults, all diagnosed as suffering from
bancroftian filariasis, 41 with microfilariae only and
6 with symptomatic filariasis. Some had been treated
with diethylcarbamazine, but skin tests were not
performed later than one month after the treatment.

Table 5. Size of the reactions to D. immitis antigen and
to saline solution in 55 persons with intestinal worm

infections in Leningrad

Area of wheal No. of persons with this size of reaction
(cm2) salinea(CM2) To antigen To saline

<0.2 38 54
0.3 4 (42) 0 (54)

0.4a 6 0
0.5 3 1
0.6 2 0
0.7 0 0
0.8 1 0
0.9 1 (55) 0 (55)

1.0 b 0 0
1.1 0 0
1.2 0 0

Total 55 (55) 55 (55)

a Approximately equal to a wheal 7 mm in diameter.
b Approximately equal to a wheal 11 mm in diameter.
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Table 6. Size of the reactions to D. immitis antigen and
to saline solution in subjects tested in Rangoon

No. of persons with this size of reaction

Area 60 schoolchildren with
of wheal intestinal worm 90 persons infected with
(cm2) infections W. bancrofti

To antigen To saline To antigen To saline

6 0.2 5 22 3 39

0.3 7 (12) 22 (44) 4 (7) 40 (79)

0.4a 12 7 7 7

0.5 7 6 6 2

0.6 4 2 7 1

0.7 3 1 8 1

0.8 10 0 5 0

0.9 2 (50) 0 (60) 8 (48) 0 (90)

1.0 b 1 0 7

1.1 2 0 3

1.2 2 0 7

1.3 1 0 5

1.4 4 0 2

1.5 0 0 0

>1.6 0 0 18

Total 60 (60) 60 (60) 90 (90) 90 (90)

a Approximately equal to a wheal 7 mm in diameter.
b Approximately equal to a wheal 11 mm in diameter.

The results for the groups from India and Tanzania
are shown in Table 7.

DISCUSSION

The variability of reactions

It was thought possible that repeated testing might
tend to sensitize the test subjects, but the only indica-
tion of this was the one example of a delayed reac-
tion mentioned earlier. The results set out in Tables 3
and 4 and in Fig. 2, however, demonstrate that when
tests were repeated the size of the reaction to the
antigen varied considerably in the same person
either above or below that recorded originally. Thus
4 individuals with an initial reaction of 0.7 cm2 or
less gave reactions of 1.0 cm2 or larger at subsequent
tests, whereas others showed smaller reactions at later
tests than they had done originally (Table 3 and
Fig. 2).

Such a variability in reactions in itself threw doubt
on the likelihood of being able to divide skin test
responses into clear-cut categories of " negative "
and " positive ". This doubt was considerably streng-
thened by the results of the wide-scale investigation.

The size of a " positive " reaction
Because various parasitological examinations were

carried out on the persons tested, we are able to
separate the results into well-defined categories. The
Liverpool group of 61 persons (Table 1) included
one man whose reaction to saline was greater than
to antigen and the 11 persons with a history of
previous exposure to filarial infection.
The exclusion of these 12 persons leaves a group

of 49 subjects who had never been exposed to filarial
infection and in whom examination for other para-

Table 7. Size of reactions to D. immitis antigen and to
saline solution in subjects with Bancroftian filariasis in

India and Tanzania

No. of persons with this size of reaction
Area

of wheal India Tanzania
(cm2)

To antigen To saline To antigen To saline

<0.2 0 10 4 21

0.3 1 (1) 10 (20) 3 (7) 19 (40)

0.4a 4 5 3 6

0.5 1 1 4 1

0.6 8 3 2 0

0.7 4 1 10 0

0.8 3 0 7 0

0.9 1 (22) 0 (30) 7 (40) 0 (47)

1.0 b 0 1

1.1 0 1

1.2 6 3

1.3 0 0

1.4 0 0

1.5 0 0

>1.6 2 2

Total 30 (30) 30 (30) 47 (47) 47 (47)

a Approximately equivalent to a wheal 7 mm in diameter.
b Approximately equivalent to a wheal 1 1 mm in diameter.
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A. LIVERPOOL: 49 PERSONS WITH NO EVIDENCE
OF PARASITIC INFECTION WHO HAD NEVER
LIVED IN A FILARIASIS ENDEMIC AREA

-I--E-r1-rwr ' ' I
4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8

Area of wheal (cm2)

69%
V-VA B. LENINGRAD: 55 PERSONS WITH INTESTINAL,i WORM INFECTIONS

~~~~~9I-:10 I-----I.
0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8

Area of wheol (cm2)
wea 011 72

Fig. 3. Percentage distribution of skin reaction sizes: Liverpool and Leningrad.
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B. 90 PERSONS WITH W. bancrafti INFECTIONS.
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L 4 - ~ ~

0.

0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.5 4.0 4.5

Area of wheal (CM2) sio 011o&

Fig. 4. Percentage distribution of skin reaction sizes: Rangoon.
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B. TANZANIA: 47 PERSONS WITH W. bancrofti INFECTIONS
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Fig. 5. Percentage distribution of skin reaction sizes: Mysore and Tanzania.
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Fig. 6. Percentage distribution of skin reaction sizes.

sitic infection had proved negative. Fig. 3A is a

histogram illustrating the percentage frequency dis-
tribution of reaction sizes for this group, and
Fig. 3B-6 are similar histograms for the other groups.
Examination of the histograms shows that, al-

though the pattern of frequency distributions differs
from group to group, too many reaction sizes are

common to every group to make possible the selec-
tion of any particular size as an arbitrary diagnostic
criterion of filarial infection in an individual subject.
At one extreme, to regard as " positive " any

increase in area above the 0.2-cm2 wheal raised
immediately by the injection would mean the inclu-
sion in the positive category of many persons who
have never been exposed to filarial infection; the
proportion included would be 22% in the Liverpool
group (Fig. 3A) and 31 % in the Leningrad group
(Fig. 3B).

It is true that, by going to the other extreme and
adopting a reaction size of 1.0 cm2 as the lower limit
of positive, everyone in this investigation who had
never been exposed to filarial infection would be

classified as " negative ". But this negative category
would also include an unacceptably large proportion
of proved cases of bancroftian filariasis, ranging
from 53% to 85% (Fig. 4 and 5).
Between these two limits of 0.2 cm2 and 1.0 cm2

similar objections would apply in varying degree;
there is no indication of a satisfactory dividing line
between filariasis-infected and non-infected.

Analysis of the results failed to show any correla-
tion between reaction size and eosinophil count or
microfilaria count. In the field investigations, the
distribution of reaction sizes was similar in asympto-
matic microfilaria carriers of W. bancrofti and in
persons with clinical lesions (Fig. 4B and 5). Four
patients with clinical filariasis due to W. bancrofti
seen in a Liverpool hospital had reactions of 1.8 cm2,
2.0 cm2, 2.7 cm2, and 4.0 cm2, and these 4 patients
have been included in Fig. 6, which includes all the
cases with confirmed infections of W. bancrofti.
To conclude this section of the discussion, we con-

sider that there is no good reason for selecting any
particular size of reaction to the skin test with the

A. ALL ASYMPTOMATIC MICROFILARIA CARRIERS (147 CASES)

LI100

io 81
6

'24 2

0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.5 4.0 4.5

14
0 12 | | | | B. ALL CASES OF SYMPTOMATIC FILARIASIS (24 CASES)
0C
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a 4

0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.5 4.0 4.5
Area of wheal (cm2) wia 01176
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D. immitis antigen as an arbitrary dividing line
between " negative " and " positive " in relation to
bancroftian filariasis. In a patient with clinical
manifestations suggestive of filariasis, a large reac-
tion may help to confirm a tentative diagnosis, but
the size of this reaction cannot be specified.

The pattern of reactions in different population groups
The diagrams do suggest that the skin test could

be used as a preliminary screening test in population
groups. There is a marked contrast between the
percentage distribution of wheal sizes in the non-
endemic areas (Fig. 3) and the distributions in the
populations exposed to filariasis (Fig. 4 and 5).
Although there is a difference between the uninfected
groups in Liverpool and the Leningrad group with
intestinal worm infections, it is only in the people
living in endemic areas of filariasis that a definite
shift towards larger reactions becomes apparent.
The extent of this shift varies from area to area.

It appears to be more marked in the Rangoon
population, but this may be because of the larger
number of persons tested. Apart from a tendency
to a few very large reactions in individuals with ban-
croftian filariasis (similar to the finding in the
4 Liverpool hospital patients mentioned earlier) there
is no great difference in these diagrams between the
3 groups of persons with W. bancrofti infection
(Fig. 4B and 5) and the Rangoon children with
intestinal worm infections but no microfilariae
(Fig. 4A). These children come from an area of
Rangoon in which several surveys for filariasis had
been made since 1966, and microfilaria rates in
schoolchildren were of the order of 3 %. The pos-
sibility exists that some of them had undiagnosed
filariasis, but the proportion must be small.
The above observation, coupled with the marked

contrast between these Rangoon children and the
Leningrad group with intestinal worm infections,
suggests that exposure to filarial infection may be
more important than the development of overt infec-
tion in influencing the response to the skin test. If
this is so, there will be considerable difficulty in

deciding which species of filaria is stimulating the
response. As in many other endemic areas of human
filariasis, the situation in Rangoon is complicated
by the fact that the human population is exposed
to bites by mosquitos carrying the infective larvae
of D. immitis and possibly other species of filariae.
A similar opinion has recently been expressed by

Colwell et al. (1970) who employed a soluble antigen
prepared from adult D. immitis to carry out soluble-
antigen fluorescent-antibody tests for filariasis in
Viet-Nam. These authors considered that a positive
rate of 51 % in 137 native residents without micro-
filaraemia probably reflected " immune responses
to either the Filarioidea infecting man or those
infecting other animals ".

These conclusions are only what might be expected
from immunodiagnostic tests that use antigens pre-
pared from D. immitis or some other filaria of
animals. If a reaction is obtained, it must have
been stimulated by an antigen fraction common to
a group of worms, and not restricted solely to the
species causing human filariasis. Exposure to bites
by mosquitos carrying a variety of infective larvae
is therefore likely to be a more important factor in
the production of " immune reactions " than is the
development of overt infection.
We consider that in the epidemiological investiga-

tion of human filariasis there is still no substitute for
the collection and examination of blood films and
the search for clinical manifestations of infection;
only by these well-tried methods can accurate infor-
mation be obtained about parasite species, infection
rates by age and sex, and so forth. But if for some
reason these methods should be exceptionally dif-
ficult or impossible in a particular area, then the
pattern of the skin test reactions to the D. immitis
antigen in selected population groups might help
to separate the localities in which a filarial infection
is being, or has been, transmitted from those in
which there is little or no transmission. Results of
skin test surveys should always be expressed as
frequency distributions of reaction sizes, and the
negative/positive classification should be avoided.
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RESUME

tVALUATION DE L'ANTIGENE PRtPARt A PARTIR DE DIROFILARIA IMMITIS
POUR LA PRATIQUE DES TESTS CUTANES SERVANT AU DIAGNOSTIC DE LA FILARIOSE

On a utilise l'antigene filarien de Sawada, prepare a
partir de Dirofilaria immitis, pour etudier les reactions
cutanees chez des sujets vivant dans une region indemne
de filariose et soumis a des epreuves repetees. Les
recherches ont e etendues par la suite a d'autres
regions oiu il etait possible de rechercher chez les sujets
testes la presence d'helminthiases et d'autres affections
parasitaires. Ont ainsi subi les epreuves cutanees, suivant
une technique standard et un mode de lecture normalise:
a) en Angleterre, des sujets non infectes dont la plupart
ont e testes a plusieurs reprises pendant 12 mois;
b) en Russie, des sujets atteints d'helminthiase intestinale;
c) en Birmanie, des enfants porteurs de vers intestinaux
mais apparemment indemnes de filariose; d) en Birmanie,
en Inde et en Tanzanie, des sujets infectes par Wuchereria
bancrofti.
En dehors d'un cas qui a presente une reaction

retard6e, la repetition des tests n'a pas entrain6 de sensi-
bilisation chez les sujets non infectes. On a releve cepen-
dant une grande variabilite individuelle des dimensions
des reactions d'une epreuve 'a I'autre. En raison de cette
variabilite, et du fait que dans tous les groupes beaucoup

de reactions etaient de meme taille, il n'est pas indique
de choisir une dimension donnee comme critere de
l'infection filarienne. II semble par ailleurs que 1'expo-
sition aux infections filariennes influence davantage le
degre de reactivite que I'apparition d'une infection
averee a W. bancrofti.

Les tests cutanes pratiques avec l'antigene de Sawada
lors des enquetes sur la filariose n'offrent apparemment
de veritable interet que dans deux cas: une reaction de
grandes dimensions pourrait aider a confirmer le diag-
nostic chez un patient presentant des lesions cliniques
faisant penser a la filariose sans presence concomitante
de microfilaires ou de vers adultes; la distribution de
frequence des dimensions dans un groupe de population
pourrait servir 'a identifier les regions oiu s'effectue une
transmission de l'infection filarienne, lorsque les methodes
usuelles d'investigation ne sont pas utilisables.

I1 conviendrait d'exprimer les resultats des tests
cutanes en termes de distribution de frequence des
dimensions et d'eviter de recourir aux notations # reac-
tion positive ou # reaction negative >>.
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