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apparently infected with human immunodeficiency
virus (HIV)
R A SHARP,* S M MORLEY,t J SWANSON BECK,t G E D URQUHART$
From the Departments of*Haematology, tImmunology, and t Virology, Ninewells Hospital and Medical School,
Dundee, Scotland

SUMMARY Unresponsiveness to skin testing with PPD and tetanus toxoid was commonly seen in
patients with haemophilia A but not infected with human immunodeficiency virus but was uncom-
mon in controls. Vaccination history indicated that the unresponsive patients had not been immu-
nised in childhood. Other tests of immune competence (skin tests with other antigens, lymphocyte
stimulation with mitogens and antigens, and viral serology) showed that the haemophilia A patients
had an adequate response to pathogens to which they had been exposed. Five of 12 such patients
had a mild T4 lymphopenia, and this may have been related to parenteral administration of large
quantities of protein.

The acquired immune deficiency syndrome (AIDS) is
now widespread in patients with haemophilia (type A
more than type B) due to contamination of blood
products with human immunodeficiency virus
(HIV).1 2 Those infected in this way showed anti-HIV
antibodies in their serum,3 T4 lymphopenia,4 and
cutaneous anergy similar to that seen in patients
infected by other routes.5 T4 lymphopenia and dimin-
ished responsiveness to dinitrochlorobenzene sensi-
tisation occur in such patients not infected with HIV,
and it is thought that repeated administration of large
amounts of factor VIII or cryoprecipitate may itself
be immunosuppressive.6

In this study apparent cutaneous anergy to
commonly encountered bacterial antigens in some
haemophilia A patients reflects lack of prophylactic
immunisation rather than immunosuppression: other
assessments of immune function were apparently nor-
mal.

Material and methods

Fifteen patients with factor VIII deficiency (12 with
haemophilia A and three with von Willebrand's dis-
ease) and five patients with factor IX deficiency were
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studied, along with 12 healthy controls. The study
group included more than 95% of the haemophilia
patients in the Tayside Region. All patients were
treated exclusively with blood products prepared in
the Scottish National Blood Transfusion Service
Fractionation Centre in Edinburgh. None received
treatment from batches now known to have been con-
taminated with HIV.7 Vaccination history, clinical
assessment, erythrocyte, leucocyte and platelet counts
were obtained at the onset of the study in 1985: total
lymphocyte, monocyte, and granulocyte counts were
calculated after differential counts on the blood films.
Lymphocyte subsets were counted by flow
cytofluorimetry after staining with CD4 and CD8
monoclonal antibodies.8

Skin tests with the Multitest CMI applicator (Mer-
ieux UK Ltd, Slough) and a standard Mantoux test
(with 01 ml "new tuberculin"9) were performed on
all -subjects. The mean diameter of the response at 48
hours (induration only) was recorded: reactions of
> 2mm were regarded as positive.
Lymphocyte stimulation tests were performed

separately10 with phytohaemagglutinin (HA16, Well-
come Diagnostics, Dartford), Concanavalin A (grade
IV, Sigma Chemical Company, Dorset) and poke-
weed mitogen (061-5360B, Gibco, Paisley), and with
tuberculin PPD (Evans Medical Ltd, Beaconsfield)
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Table Skin test results and immunisation history ofpatients with congenital disorders ofblood coagulation and healthy controls

Plasma Immunisation history
concentrations Supplement
offactor VIII/IX offactor Triple Tetanus

Group Age Sex (lU/dl) VIII/IX BCG Polio vaccine toxoid

Haemophilia A 23 M 19 + Yes Yes * Yes
38 M 2 + + + No No No No
72 M 7-5 + No No No No
54 M 3 + + No No No No
66 M < 1 + + No No No No
38 M < 1 + + No No * No
14 M 1 + + No Yes Yes Yes
18 M < I + + Yes Yes No *
18 M < I + + + No No No Yes
21 M < 1 + + Yes Yes Yes Yes
17 M < 1 + Yes Yes Yes Yes
28 M 42 + Yes Yes Yes Yes

Haemophilia B 29 M < I + + No Yes Yes No
26 M 2 + + No Yes Yes Yes
23 M 2 5 + Yes Yes Yes Yes
36 M 2 + Yes Yes Yes Yes
17 M < I ++ * * * *

von Willebrand's
disease 47 F + Yes Yes Yes Yes

21 F + Yes Yes Yes Yes
17 M No No No No

Controls 53 M Yes Yes Yes Yes
35 M Yes Yes Yes Yes
41 M Yes Yes Yes Yes
33 M Yes Yes Yes Yes
28 M Yes Yes Yes Yes
26 M Yes Yes Yes Yes
51 F Yes Yes No Yes
21 F Yes Yes Yes Yes
21 F Yes Yes Yes Yes
22 M Yes Yes Yes Yes
20 M Yes Yes Yes Yes
25 M Yes Yes Yes Yes

*History "don't know", but skin tests positive.
Coagulation factor consumption: +, < 10000 IV, p.a; + +, 10000-40000 IU p.a; + ++

and Candida extract (Merieux UK Ltd). The cultures tions to "ol1
were pulsed for four hours with 3H-thymidine, start- more positive
ing at 68 hours for mitogen and at 116 hours for anti- Multitest ap]
gen stimulation. tests than the
HIV antibodies were assayed in 1985 by radio- responses we
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Results with this d

Patients with haemophilia A had fewer positive reac-
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groups and c

, > 40 000 IU p.a.

d tuberculin" and tetanus toxoid and
e reactions to Proteus mirabilis with the
tplicator, and fewer positive Mantoux
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ination history showed that virtually all
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disease had received "triple vaccine",

id,and BCG immunisation, whereas only
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nce was found in the total lymphocyte or
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Skin test unresponsiveness in haemophilia A patients

Skin test results (mean diameter mm)

Multitest CMI Intradermal
infection

Diphtheria Streptococcus Old Candida Trichophyton Proteus "new
Tetanus toxoid toxoid antigen tuberculin antigen antigen antigen tuberculin"

3 3 5 2 - 2 10
_ _ _ - - 3 -

5 - 3 2 -

4 4 - - -
35 2-5 35 25 - 3 -
6 - - 4 3 -
- - 4 4 - - 4

_-__ - - 7 -

- 5 4 3 - 15 -
2 - 6 4 5-5 - 6-5
3 2 - - 3

3 4 4.5 - -
3 - - - - 3.5 -

2 5 4 3 2 4 10
8 3 8 5 2 - 20
2 - 4-5 2 1 - 15

10 7 - 12
2 - - - - 5

_ _
- 6 - -

-

4 3 12 4 - - 14
2 4 4 3 10

3 2 9 3 3 3 10
2 7 6 3 - 7
5 4 5 - - - 5
2 4 5 5 - 4 10

4 3 - - -
- - 4 3 - - -
- 2 10 3 - 11

.5 3 - 7 5 4-5 - 7
2 6 2 - - 5
- 2-5 5-5 4 - 7

No correlation was found between either endo-
genous factor VIII values, or the dose of therapeutic
concentrate required for disease control and T4 lym-
phocyte count, or lymphocyte stimulation test
responses.
The antibody titres to cytomegalovirus, herpes sim-

plex, herpes zoster and Toxoplasma in the patients
with inherited coagulation defects were not
significantly different from those in the controls.
Twelve of the 20 patients had antibodies to HBs and
HBc as did one of the controls. All controls had pos-
itive tests for IgG antibody specific for Epstein-Barr
virus (EBV) but were negative to IgM antibody (indi-
cating past infection). Of the 16 patients with IgG
antibodies to EBV, six also gave a positive test for
IgM antibodies (suggesting initially that these
patients had active infection), but these results must
be regarded as false positives as the sera became nega-
tive after absorption with aggregated human IgG. It
is therefore likely that the false positive results were
due to the presence of "rheumatoid factor" or related

IgM class anti-IgG antibody.
Tests for antibody to HIV were performed in 1985

on serum samples removed at the time of skin testing
(radioimmunoassay by Dr RS Tedder) and samples
removed one year later, 1986 (ELISA). All these
serum samples were negative for anti-HIV.

Discussion

The absence of skin test responses in the group with
haemophilia A occurred in those patients who had
not been vaccinated and with those antigens generally
only encountered at immunisation. Skin test
responses to other antigens were comparable in all
groups. Thus the non-reactors were not immu-
nosuppressed, merely unimmunised. The reason why
they did not receive immunisation cannot be estab-
lished at this late date. It may have been due to the
natural desire of the parents to protect them from
trauma.
The serological studies suggest that all the patients
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Figure Total lymphocyte counts (open circles) and
T4 lymphocyte counts (solid circles) in patients with
haemophilia A, haemophilia B, and in healthy controls.

responded to common pathogens by specific antibody
production. The high prevalence of antibodies to
hepatitis B virus indicates an appropriate humoral
response to the frequent contamination of coagu-
lation factor concentrates with virus antigen. It is
important to note the high prevalence of false positive
results in the tests for IgM antibodies to EBV, lest an
incorrect assumption be made of persisting or reac-
tivation of EBV infection.

Five of the 12 haemophilia A patients showed some
degree of lymphopenia. All had been treated with fac-
tor VIII concentrate that can be assumed to have
been free from contamination with HIV; none had
evidence of antibody to this virus either at the time of
immunological study or more than one year later.

This accords with other studies of haemophilia A
patients not infected with HIV where T4 lympho-
penia has been attributed to large quantities of factor
VIII per se.6

This study shows that in this group of patients
apparent cutaneous anergy should be interpreted with
caution as it may reflect non-immunisation rather
than immunosuppression.

We are grateful to Dr RS Tedder for testing the sera
in 1985 for anti-HIV and to Dr JH Gibbs and Mr RC
Potts for performing the lymphocyte stimulation
tests; the "new tuberculin" and Multitest applicators
were gifts from Dr JL Stanford and Merieux UK Ltd,
respectively; Mrs R Mitchell gave us valuable secre-
tarial help.
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