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in our laboratory,5 to 50-100 in others.27 Bear-
ing in mind our laboratory cut off values, table
2 shows a logical demarcation between the
positive and negative EIA and IHA subsets
at a multiplicative quickscore > 3. Thirty six
breast tumours with negative EIA results
( 9 fmoles/mg protein) occurred in the 0-2
quickscore subset; no oestrogen receptor neg-
ative breast tumours on EIA were reported in
the 3-18 quickscore subset whereas 59 of 60
oestrogen receptor positive breast cancers were
observed in this classification. Only one of 60
oestrogen receptor EIA positive tumours was
present in the 0-2 quickscore subset. The same
results were obtained using a H-score cut off
<20. The one tumour negative on assessment
using the quickscore but positive by IHA (H-
score = 32) and oestrogen receptor-EIA
(29nfmoles/mg protein) came from the same
patient.
The results also show that there is no differ-

ence between adding or multiplying categories
A and B. The additive approach, with a range
from 1 to 9, has two disadvantages. Firstly, the
additive (A+B) quickscore does not permit a
completely negative result, which occurred in
many of our oestrogen receptor negative cases,
whereas the multiplicative (A x B) quickscore
does. Secondly, the range is small for the ad-
ditive quickscore. Considering the wide range

of values within the quantitative methods, the
multiplicative quickscore, ranging from 0 to
18, is preferable. Without prejudicing accuracy,
the quickscore approach takes about a quarter
of the time taken when calculating the H-score
because it dispenses with the need to count
individual cells.
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Abstract
A patient with chronic myeloid leukaemia
developed bone marrow granulomas dur-
ing treatment with interferon alpha-2b.
Some granulomas had necrotic centres
and giant cells and there was marked eos-
inophilia surrounding them. The gran-
ulomas disappeared when the interferon
treatment was discontinued. Myco-
bacteriosis was ruled out. The most likely
explanation for the granuloma formation
was drug hypersensitivity.
(J Clin Pathol 1995;48:870-880)
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The treatment of chronic myeloid leukaemia
with interferon alpha-2b (IFN-a-2b) prolongs
survival if cytogenic response occurs: in one

study, partial cytogenetic response and tem-
porary morphological remission was seen in
46/71 patients.' Interferon alpha is used in the
treatment of both infectious and malignant
diseases.2 One of its mechanisms of action may
be inhibition of formation ofnew blood vessels
(antiangiogenesis) in tumour areas.2
Bone marrow necrosis at blast trans-

formation of chronic granulocytic leukaemia
treated with interferon has been described by
Kendra et al,3 but the formation ofbone marrow
granulomas during the treatment of chronic
myeloid leukaemia with IFN-ax-2b has not been
described before.

Case report
A 43 year old man was referred in August 1992
because ofa leucocyte count of89 x 109/1. Bone

878

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jcp.bm

j.com
/

J C
lin P

athol: first published as 10.1136/jcp.48.9.878 on 1 S
eptem

ber 1995. D
ow

nloaded from
 

http://jcp.bmj.com/


Granulomatous bone marrow inflammation and interferon alpha-2b

Figure 1 Bone marrow epithelioid cell granuloma with necrotic centre. Magnification x 33.

Figure 2 Bone marrow epithelioid cell granuloma with giant cells. Magnification x 82.

marrow examination showed chronic myeloid
leukaemia. Chromosome analysis of the same

bone marrow showed 24/25 mitoses with 9;22
translocation (Philadelphia). Treatment with
hydroxyurea 1-5 g daily and allopurinol 300 mg
daily was started. In November 1992, when the
leucocyte count was reduced to about 5 x 109/1,
treatment with interferon alpha-2b (Intron A,
Schering-Plough), 5 megaunits daily sub-
cutaneously, was started and hydroxyurea was

discontinued. During treatment with interferon
there was a fine reddish exanthem on the chest
and abdomen. The interferon dose was grad-
ually increased to 8 megaunits daily (by March
1993) because ofrising leucocyte counts. There
were minor side effects of interferon such as

pain in the left shoulder and the right gluteal
region, and a sensation of warmth in the back
of the neck.
Bone marrow biopsy in June 1993 showed

chronic myeloid leukaemia in remission and,
as a new finding, several epithelioid cell gran-
ulomas, some with necrotising centres (fig 1)
and Langhans giant cells (fig 2). There was

marked eosinophilia around the granulomas,
but no mastocytosis. The eosinophil count in

the blood was 0 1 x 10o/i and the basophil count
was 0 5 x 10/L. Cytogenetic analysis showed
23/25 cells with the 9;22 translocation. In July
1993 the bone marrow biopsy was repeated,
with the same histological result. The Mantoux
reaction was positive (the patient was BCG
vaccinated as a child). The chest x ray showed
minor patchy infiltrations in the lungs. Anti-
tuberculous chemotherapy with isoniazid, rif-
ampicin, ethambutol, and pyrazinamide was
started on July 9. Serum angiotensin converting
enzyme was within normal limits and serum
antibodies against the cytoplasm of poly-
morphonuclear leucocytes (ANCA) were not
present.

Cultivation of bone marrow, urine, and ex-
pectorates from July 1993 showed no growth
of mycobacteria. In October 1993 ethambutol
and pyrazinamide were discontinued. Bone
marrow biopsy in November 1993 still showed
granulomas, some with central necrosis. The
leucocyte count was 18 2 x 109/1, the eosinophil
count 0-2 x 109/1, and the basophil count
1 8 x 109/1. Culture of the same bone marrow
for mycobacteria was negative. The chest x ray
was unchanged. Early inJanuary 1994 isoniazid
and rifampicin were discontinued. On January
12 interferon was discontinued and hydroxy-
urea was restarted at 2 g daily. Bone marrow
biopsy in February 1994, examined in the Rigs-
hospitalet in Copenhagen, showed no gran-
ulomas or blast foci. The chest x ray had
become normal. Bone marrow transplantation
was performed in March 1993.

Discussion
Experimental studies with mice show that in-
terferon gamma plays an essential role in gran-
uloma formation after injection of glycolipid
containing mycolic acid.4 The role of inter-
feron gamma seems to be to stimulate the
macrophages into forming granuloma epi-
theloid cells.4 All interferons can increase the
expression of class I major histocompatibility
complex, although the magnitude of change is
greatest for interferon gamma.2 Interferon
alpha is not known to promote granuloma
formation.

Sarcoid reactions and sarcoidosis may occur
in Hodgkin disease and other malignant lymph-
omas,5 but have not been described in chronic
myeloid leukaemia. In the case described here
the general appearance was that of sarcoid
granulomas, some being ofthe tuberculoid type
with necrotic centres (fig 1) and giant cells (fig
2). The surrounding eosinophilic areas were
like eosinophilic fibrohistiocytic lesions,6 but
the granuloma cells were more histiocytic than
fibroblast-like and there was no mastocytosis
in the bone marrow.
The patient had minor side effects such as an

exanthem and pain, and a drug hypersensitivity
reaction is a possible explanation ofthese symp-
toms. Drug hypersensitivity may also cause
bone marrow granulomas.7 Peripheral blood
eosinophilic counts, however, were not raised
at any time.
Some infections which may cause bone mar-

row granulomas,7 such as brucellosis, leprosy,
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syphilis, leishmaniasis, Q fever, toxoplasmosis,
cryptococcosis, infectious mononucleosis,
herpes zoster, legionnaires' disease, and typh-
oid fever, were not suspected clinically.

In conclusion we suggest that the time cor-
relation between interferon alpha-2b treatment
and the appearance of granulomas in the bone
marrow, and their disappearance when the
treatment had been discontinued, suggest that
the interferon caused the granuloma formation.
The histology of the granulomas seems to be
most compatible with drug hypersensitivity, as
mycobacteriosis was ruled out.
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Abstract
Hepatitis C virus (HCV) replication is re-
ported in both tumour and non-tumour
tissue in a case of hepatoceliular car-
cinoma. Viral replication was established
by showing the presence of minus strand
HCV RNA by PCR amplification, after
excluding residual reverse transcriptase
activity of Taq polymerase. No minus
strand was found in serum derived virion
RNA. PCR amplified products from both
tumour and non-tumour parenchyma
were sequenced in the 5' non-coding region
and shown to be identical. The genotype
of this Indonesian patient was found to be
lb (or II), the most prevalent type in the
Far East.
(J7 Clin Pathol 1995;48:880-882)
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A high incidence of markers of hepatitis C
virus (HCV) infection has been reported in
association with non-hepatitis-B virus hepa-
tocellular carcinoma.' Since the virus is a posit-
ive polarity single stranded RNA virus its
replication is not thought to involve a DNA
intermediate and the possibility of integration
of viral sequences into the host genomic DNA,
or the overexpression of a viral transactivating
function leading to a dysregulatory effect on
cell growth.
The questions which we have addressed in

this study of a case of HCV associated hepa-
tocellular carcinoma were first, whether the

virus is actively replicating in a liver bearing a
tumour; second, whether it is replicating in the
tumour tissue itself; and finally, whether the
type of virus found in the tumour was gen-
etically identical to that found in the sur-
rounding non-tumorous parenchyma and in
serum collected at the same time.

Case report
The patient was an Indonesian male, aged 56
years, with chronic active HCV hepatitis and
cirrhosis possibly related to a blood transfusion
for a bleeding peptic ulcer in 1976. Serum
markers ofprevious hepatitis A and B infections
were present (HAV IgG +, HBsAg-, anti-
HBsAg +, anti-HBcAg +, HBeAg-, HBV
DNA-). Anti-HCV antibodies were detected
both by second generation enzyme linked im-
munosorbent assay (ELISA) and by re-
combinant immunoblot assay (RIBA) (anti-
c22P + + + +, anti-c33c + + + +, anti-100-
3P ++++, anti-NS5 ++++), andserum
HCV RNA was detected by polymerase chain
reaction (PCR) amplification.2 A hepa-
tocellular carcinoma was diagnosed after com-
puterised axial tomography was done to
investigate the development of hepato-
splenomegaly and ascites. The carcinoma was
found to occupy mostly segment 8 of the right
lobe. Laparotomy was carried out to resect
the affected liver lobe but the procedure was
abandoned because of dissemination of the
tumour to the left lobe. From the specimens
removed for histology at the time of surgery,
tissue was made available for the present study.
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