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Factor VIII related antigen positive macrophages and
acquired immune deficiency syndrome (AIDS): a
problem of antibody specificity
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SUMMARY A further histopathological complication of atypical mycobacterial infection in acquired
immune deficiency syndrome (AIDS) is reported. Positive reactivity between mycobacterial anti-
bodies within a polyclonal antiserum and mycobacteria within tissues resulted in false positivity
with this reagent to factor VIII related antigen. This complication may be avoided either by prior
testing of the antiserum, or by purification, or by the use of monoclonal antibodies. Histo-
pathologists examining tissues from patients with AIDS and those with disseminated mycobacterial
infections and using immunohistochemical techniques should be aware of this occurrence.

Infection with mycobacteria, particularly those of the
atypical Mycobacterium intracellularis complex, is a
hazard for the patient with acquired immune
deficiency syndrome (AIDS). i 2 Recognition of these
organisms depends primarily on culture and also on
showing the presence of the acid fast organisms using
the Ziehl-Neelsen technique. Characteristic granu-
lomatous changes are not always evident,3 and if the
organism's presence is not realised confusion with
Whipple's disease can occur.4'5 Further difficulty in
interpreting the tissue features might arise if immuno-
histochemical reagents are used, as false positivity
between some of these reagents tnd acid fast bacilli
can occur.6 Such reactions were found in skin biopsy
specimens from patients with leprosy when exposed
to polyclonal antibodies to lysozyme, a1-antitrypsin,
cytokeratins, myoglobulin, S1OO, and factor VIII. It
was further shown that the positivity arose from the
use of both Freund's complete adjuvant and human
serum in the preparation of these antibodies. A simi-
lar circumstance, although in a patient with AIDS, is
now reported.

Case report

The patient was a 39 year old homosexual who had
lived for 18 years in the United States, predominantly
New York and Boston. During 1981 he had had tho-
racic zoster followed by fatigue and weight loss. In
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April 1982 a transbronchial lung biopsy specimen
included Pneumocystis carinii for which he received
co-trimoxazole. At that time he had Kaposi's sar-
coma on each ankle which was treated with irra-
diation.

Headaches with left visual difficulty, generalised
weakness, and a wide-based gait developed in mid
1982. He also had diarrhoea associated with
Entamoeba histolytica and Giardia lamblia and hepa-
titis due to cytomegalovirus (HBsAg negative). A
month later he relapsed into semi-coma. A computed
tomography brain scan showed nine space occupying
lesions and a biopsy specimen identified Toxoplasma
gondii. He was treated with sulphadiazine, pyrim-
ethamine, and folinic acid and steroids. The Kaposi's
sarcoma had become disseminated to his stomach
and colon. He was able to walk out of the hospital in
November 1982 but was leucopenic (white cell count
< 2 x 10/l). A few weeks later he relapsed with coma
and a left sided weakness. Computed tomography
brain scans showed further lesions, although a second
brain biopsy specimen was negative for Toxoplasma.
A full dose of antitoxoplasma treatment was given
and his white cell count fell once again.
On his return to the United Kingdom he was

unable to speak but could understand simple com-
mands. He was gaunt and wasted with a left sided
hemiparesis and athetoid movements of the right
upper limb and trunk. He had Kaposi's sarcoma over
his left thigh, anterior abdomen, lower back, and
inside the pinna of his left ear. He had perianal
herpetic ulcers and oral candidiasis. Axillary and fem-
oral lymphadenopathy was present. He continued to
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Factor VIII related antigen positive macrophages and AIDS
Table 1 Summary of histopathology findings

Cytomegalovirus
Kaposi's sarcoma Acidfast bacilli inclusions

Skin Pituitary Brain
Tongue Lymph nodes: Salivary gland

Mediastinal
Oropharynx Mesenteric Thyroid
Oesophagus Liver Lung
Lung Spleen Pancreas
Lymph node: Liver

Mesenteric Adrenal
Rectum Lymph node:

Mesenteric
Rectum

take the antitoxoplasma treatment-nystatin, ben-
ztropine, and barbiturate, but failed to improve and
died in January 1983.
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Fig 1 Mesenteric lymph node: macrophages filled with acid
fast organisms. (Ziehl-Neelsen) x 240.

Pathology

At necropsy the body was extremely wasted. The skin
lesions included the characteristic features of
Kaposi's sarcoma, and comparable tumour was
found in other organs (table 1). The mesenteric lymph
nodes were enlarged but not matted and had a fairly
uniform yellow-white parenchyma. Most were totally
replaced by large cells containing granular periodic
acid Schiff-diastase positive material among which
were Gram positive bacilli, staining positively in
Ziehl-Neelsen preparations (fig 1). Similar features
occurred in other tissues (table 1). No cultures for
mycobacteria were made from any of these tissues.

Within the brain was focal cortical necrosis and
also bilateral yellow striate necrosis of the basal gan-
glia extending into the ventricles. Neither Toxoplasma
cysts nor tachyzoites were recognised. Findings in
other tissues included cytomegaloviral inclusions
(table 1), oesophageal ulceration with fungal hyphae,
and sterile bronchopneumonic foci. Hassall's cor-
puscles were atrophic.

Methods

All tissues were fixed in 10% formol saline, and 5 gm
paraffin sections were stained with haematoxylin and
eosin. Selected sections were also studied for micro-
organisms using the Ziehl-Neelsen procedure, Gram,
periodic acid Schiff and Grocott stains (fig 1).
Muramidase, ca -antitrypsin, factor VIII related anti-
gen (FVIIIRA) (all from Hoechst) and human cho-
rionic gonadotrophine (Miles), acting as a control,
were looked for using an indirect immunoperoxidase
method. This entailed the use of peroxidase conju-
gated swine antirabbit serum (Dakopatts, Dako Ltd)
at 1/50. Other controls, replacing the primary anti-
serum with non-immune serum, were done. The
lymph nodes were also examined for non-specific
esterase using a-naphthyl acetate.
The cells including mycobacteria (table 1), stained

positively for muramidase, non-specific esterase,
a,-antitrypsin, and also FVIIIRA (fig 2). The sections
of lymph node were studied further.
Immunoperoxidase staining using an indirect sand-

wich technique was repeated with the FVIIIRA (lot
No 105710F) (table 2) and with three other antisera
directed against FVIIIRA: a further sample from
Hoechst (lot No 105712C) (table 2) and two samples,
(lots 042C and 115 from Dakopatts, Dako Ltd). All
primary antisera were diluted 1/100. Endogenous per-
oxidase was blocked using hydrogen peroxide in
methanol, and sections were pretreated with 01 %
trypsin in 0 1% calcium chloride, pH 7-8, for 30
minutes at 37°C. Peroxidase labelling was visualised
using 3,4,3',4'-tetra-aminobiphenyl hydrochloride.
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Fig 2 Mesenteric lymph node: same node as in fig with Positive stainingforfactor VIII related

antigen. (Immunoperoxidase.) x 240.

Substitution of the primary antibody with 1/10 nor-
mal swine serum served as a negative control. There
was staining of the vascular endothelium of some ves-
sels with all four antisera but only of the organisms
within the macrophages with the original antiserum
(Hoechst lot No 105710F).

Affinity purification of the Hoechst antiserum (lot
No 105710F) was carried out by absorption of this
antiserum on to purified FVIIIRA (provided by Dr
MJ Allington) conjugated to cyanogen bromide acti-
vated Sepharose (CN Br Sepharose), followed by elut-
ion ofbound antibody using pH 2 5 glycine buffer and
neutralisation of the eluate with 0-5M Tris. Both the
absorbed and eluted sera were then used for immu-
noperoxidase staining. Affinity purification of the an-

tiserum using cyanogen bromide activated Sepharose
conjugated with bovine serum albumin (BSA) was
done in parallel as a means of control. The pattern of

endothelial staining (table 2) showed that the anti-
body was effectively removed from the antiserum to
the eluate. The persistent staining of the mycobacteria
showed that there was a staining factor within this
antiserum other than FVIIIRA.
A further sample of the original antiserum was

therefore absorbed with a suspension of My-
cobacterium tuberculosis that had been formalin fixed
and washed in phosphate buffered saline. The ab-
sorbed serum was then used in the standard immu-
noperoxidase sequence. This procedure blocked the
staining of the mycobacteria (table 2).

Discussion

The definition of AIDS has undergone several re-

visions and is inevitably less clear cut than in its orig-
inal form.7 Kaposi's sarcoma and repeated infections,

Table 2 Immunoperoxidase staining with FVIIIRA

CNBr Sepharose CNBr Sepharose
+ FVIHIRA + BSA

FVIIIRA Absorbed Eluate Absorbed Eluate M tuberculosis absorbed
1 2 3 4 serum serum serum

Vascular endothelium + + + + - + + - +

Macrophages with + - - - + - + - -

mycobacteria
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often multiple and embracing the entire spectrum of
micro-organisms, remain basic components of the
definition, and in this respect the patient in this report
provides an example of AIDS. This is despite the fact
that neither immunological evidence for an immune
deficit nor evidence ofhuman immunodeficiency virus
(HIV) infection was obtained. The patient was in a
high risk group and had repeated infections with evi-
dence of bacterial, viral, and possibly protozoal infec-
tion at necropsy. He also had Kaposi's sarcoma which
was widely disseminated. The Ziehl-Neelsen staining
showed a disseminated mycobacterial infection, but in
the absence of culture studies this cannot be classified.
Mycobacterial infection is a recognised hazard for
patients with AIDS and this is largely confined to the
atypical group of organisms and most particularly
Mycobacterium intracellularis complex (MAC).' 2
The patient in this report most probably had an infec-
tion of this type and the paucity of the associated
histological changes supports this belief.
The preparation of polyclonal antibodies often en-

tails the use of human serum and Freund's complete
adjuvant. Human serum may include antibodies to
mycobacteria if such an infection has occurred in the
donor and an essential part of Freund's complete ad-
juvant is a Mycobacterium species. Cross reactivity
between polyclonal antibodies prepared with human
serum or Freund's complete adjuvant and tissues in-
fected with mycobacterial species may therefore be
anticipated. When substantial numbers of organisms
are present, the reaction may be sufficient to cause
false positivity for the reagent. Such an example oc-
curred in our patient when antibody to FVIIIRA
clearly labelled cells that, on the basis of other results,
were macrophages. FVIIIRA characterises endo-
thelial cells, and although reported in a range of other
cells,8-10 has not occurred in macrophages. Macro-
phages in tissues from other patients did not give
similar positivity.

Ziehl-Neelsen preparations showed that the stained
cells contained vast numbers of mycobacteria similar
to those seen in lepromatous leprosy. Skin biopsy
specimens from patients with leprosy studied by out-
selves (personal observations) and others6 have given
positive staining with polyclonal antibodies to ly-
sozyme, a,-antitrypsin, cytokeratins, myoglobulin, S-
100 and FVIIIRA, which was attributed to
contamination of the antisera with antibodies to my-
cobacteria.6 When these sera were purified the false
positivity was lost. Our studies showed a similar result
for a batch of antibody to FVIIIRA in a patient with
a probably atypical mycobacterial infection. Purifying
the antiserum by absorption with FVIIIRA abolished
endothelial staining but had no effect when the eluted
serum was used. The control with BSA, in which there
was staining only with the absorbed serum, supported

the conclusion that the absorption was complete. My-
cobacteria were stained with both the test and the
control sera after absorption with FVIIIRA, indi-
cating that within these sera there was a component
other than anti-FVIIIRA with an affinity for the or-
ganisms. The blocking of the mycobacterial staining
by prior absorption with a Mycobacterium tuber-
culosis suspension provided further evidence for such
a reagent. As mycobacterial antibodies cross react
between the different species this result gives no indi-
cation of the species of organism within these tissues.
These results, when compared with those in the pa-
tients with leprosy, clearly implicate antibodies to my-
cobacteria as the cause of the false positivity. The
additional studies on the leprosy tissues, which
showed false positivity when serum was used from a
lepromatous patient and from a patient with a posi-
tive but not from a patient with a negative tuberculin
skin test, as well as finding Mycobacterium butyricum
within some of the antisera by radioimmunoassay and
immunoblotting techniques, all provide further sup-
port for this conclusion.6 Our study also clearly
shows that not all batches of a similar reagent, even
from the same manufacturer, are similarly con-
taminated. This variation may follow from differences
in techniques used in the preparation as well as in
dilution procedures. False positivity may be avoided
by prior testing of a batch of antibody on tissues
infected with mycobacteria or by absorption
purification of the antibody before use. Monoclonal
antibodies should be exempt from this hazard, pro-
vided a direct peroxidase method is used. The possi-
bility of mycobacterial antibodies within polyvalent
antisera should alert the histopathologist to the poten-
tial of false positivity when examining tissues from
patients with AIDS and other patients with dissem-
inated mycobacterial infection. A further limitation of
immunostaining that this study illustrates is in the use
of both non-immune serum and BSA. As neither re-
agent is specific negative staining with these is not an
adequate proofof the specificity of the antibody under
test.1'

Advice was provided by J Morton and R Godfrey.
Mrs R Hunt kindly typed the manuscript.
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