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Figure 2 Higher power image showing parent bodies enclosing several round refractile
structures of varying sizes (endobodies) (haematoxylin and eosin, x450).

sure of red blood cells, which had extravasate
because of the congestion and vasodilatic
associated with conjunctivitis, to the f
released from the fat based antibiotic ointmei
applied topically. It is unlikely that the lesion i
the present case resulted from tissue disruptic
induced by prior trauma or any associate
malignancy.
The diagnosis of spherulocystosis can on

be made after the histopathological examir
ation of the resected tissue. At histology, ti
large sac-like structures (parent bodies), mea
uring 60-100 gm in diameter, containe
several smaller spherules (endobodies), mea
uring 4-10 ,um in diameter.7 The spherules ai

light brown on staining with haematoxylin and
eosin as they are made up of acid haematin,
which is a degradation product of haemo-
globin.' However, in smears, the spherules are
best seen with the Papanicolaou stain6, with
which they are stained varying shades of green
and orange.
The spherules can be confused with fungi,

algae of genus Prototheca, vegetable matter,
and pollen grains.' The spherules are most eas-

ily confused with incoccidioidomycosis and
rhinosporidiosis, and can be differentiated
from the latter by careful light microscopy, by
the lack of staining with periodic acid Schiff
and Gomori methenamine silver stains and
also by positive immunostaining for haemo-
globin. Although spherulocytosis may be asso-
ciated with inflammation, in the present case,
however, this was minimal.
To the best of our knowledge, in the English

literature, this is the first case of spherulocysto-
sis (myospherulosis) confined to the eye andd caused by topically applied antibiotic oint-
ment.
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Abstract
In order to study the pathogenesis of
plasma cell dyscrasias with associated
clinical features of chronic neutrophilic
leukaemia, the concentration of granulo-
cyte-colony stimulating factor (G-CSF)
was measured in a patient, a 73 year old
man, who underwent steroid pulse
therapy. High G-CSF concentrations and
leucocyte counts prior to treatment de-
clined rapidly on administration of dex-
amethazone, but rose subsequently.
G-CSF was not detected in primary

cultures of bone marrow cells, but large
amounts of interleukin-6 were found in
the culture supernatant. These observa-
tions suggest that the neutrophilia ob-
served in the patient represented a
reactive response to G-CSF secreted from
abnormal plasma cells or stromal cells
rather than the existence of a genuine
myeloproliferative disorder.
(7 Clin Pathol 1996;49:858-860)
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G-CSF concentrations in a patient with plasma cell dyscrasia

Figure 1 Morphology of bone marrow aspirate at diagnosis. Mature neutrophil expansion
and increased numbers ofplasma cells were observed (May-Griinwald-Giemsa; original
magnification x200).
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Figure 2 (A) Leucocyte counts during the three cycles of steroid pulse therapy. (B)
Leucocyte counts and serum G-CSF and IL-6 concentrations during the fourth cycle of
steroid pulse therapy. Dex = dexamethazone; m-PSL = methyl-prednisolone; WBC = white
blood cells.

Chronic neutrophilic leukaemia (CNL) is a

rare myeloproliferative disorder characterised
by persistant neutrophilia and hepatospleno-
megaly. The important criteria for its diagnosis
are the exclusion of underlying diseases
capable of provoking a reactive neutrophilia
and chronic myelogenous leukaemia by appro-
priate cytogenetic and molecular studies.'
Interestingly, despite the rarity of this condi-

tion, more than 30 cases of CNL have been
reported in association with plasma cell
dyscrasias.23 The high frequency of this
unusual association involving both myeloid
and lymphoid lineages raises the question
whether the neutrophilia represents the exist-
ence of a genuine myeloproliferative disorder
or is a reactive response. Recently, dysregula-
tion of cytokines has been implicated in the
pathogenesis of various haematological disor-
ders. To study a possible role of abnormal
cytokine production in the development of this
unusual association, we examined serum
granulocyte-colony stimulating factor (G-
CSF) concentrations in a patient presenting
with clinical features consistent with CNL and
a plasma cell dyscrasia.

Case report
The patient, a 73 year old man, presented in
April 1992 for further evaluation of a leucocy-
tosis. A complete blood count revealed a
haemoglobin of 11.4 g/dl, a leucocyte count of
28 080/jtl, and a platelet count of 137 000/,ul
(leucocyte differential: neutrophils, 85%; lym-
phocytes, 9%; monocytes, 3%; eosinophils,
3%). The bone marrow was grossly hypercellu-
lar with a predominance ofmature neutrophils.
An increased number of plasma cells (7.6% of
the total nucleated cells) also was observed (fig
1). An IgG, K paraprotein was detected in the
serum at a concentration of 32 g/l with depressed
levels of IgA (0.8 g/l) and IgM (0.9 g/l).
Bence-Jones protein was detected in the urine.
The NAP (neutrophil alkaline phosphatase)
score was 383 (normal 120). A microbiological
screen was negative. Chromosome studies of
marrow cells revealed a normal male karyo-
type, and molecular genetic analysis showed no
evidence of bcr gene rearrangement. The
serum G-CSF concentration was 475 pg/ml
and interleukin-6 (IL-6) was not detected. The
patient was diagnosed as having plasma cell
dyscrasia associated with CNL and monthly
cycles of melphalan therapy (8 mg/day/4 days)
were initiated, with no obvious clinical im-
provement. Treatment with busulfan (2-4
mg/day) was instituted, which controlled the
leucocyte count and paraproteinaemia until April
1994, when thrombocytopenia (32 000/10) de-
veloped. The patient was then admitted to hos-
pital for steroid pulse therapy.
As shown in fig 2A, treatment with dexameth-

azone (40 mg/day for four days) rapidly
reduced the leucocyte count from 13 150/gl
(neutrophils, 86%) to 1 650/gl (neutrophils,
12%) by the fifth day of treatment. However,
the leucocyte count transiently increased to
39 590/,ul on the eighth day before returning to
the pretreatment level by the 14th day. Similar
changes in leucocyte counts were observed
during second and third clinical courses of
steroid pulse therapy.
To elucidate the relation between leucocyte

counts and serum G-CSF concentration, we
monitored both during a fourth course of ster-
oid therapy and simultaneously performed in
vitro analysis using primary cultures of bone
marrow cells aspirated prior to treatment.
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Cytokine concentrations in the serum and the
supernatant of the cultures were assessed by
enzyme immunoassay (Amersham Life Sci-
ence, Tokyo, Japan). On administration ofdexa-
methazone the serum G-CSF concentration
rapidly declined from 137.0 pg/ml to 15.7
pg/ml on the fifth day in parallel with the
leucocyte count. However, the serum G-CSF
concentration rose to 525.4 pg/ml on the ninth
day, which was followed by a fall to 275 pg/ml
on the 15th day. IL-6 was not detected (<10
pg/ml) in serum prior to the treatment, but a
serum IL-6 concentration of 107 pg/ml was
measured on the 15th day (fig 2B). Meanwhile,
in vitro studies revealed that large amounts of
IL-6 (26479 ± 329 pg/ml/2 x 106 cells) were
found in the supernatant of cultures on day 6.
Unexpectedly, G-CSF was not detected (<7
pg/ml), although small amounts of granulo-
cyte-macrophage colony stimilating factor (2
pg/ml) were found in the supernatant of these
cultures.

Discussion
Two interesting observations were made in this
study. First, high concentrations of G-CSF
were found in the serum of a patient with clini-
cal features consistent with both CNL and a
plasma cell dyscrasia. Steroid pulse therapy
rapidly reduced high serum G-CSF concentra-
tions, which coincided with a decline in the
patient's leucocyte counts. Interestingly, this
downregulation was counteractively upregu-
lated soon after completion of the steroid
therapy. These observations suggest that the
neutrophilia observed in this patient was
dependent on the serum G-CSF concentra-
tion. Furthermore, the rapid and transient
alterations in G-CSF concentrations suggest
that steroids inhibit G-CSF synthesis or secre-
tion from producer cells rather than killing
them. Although the mechanism of genetic
regulation of G-CSF synthesis is not under-
stood fully, a recent study has identified a
binding site for NF-IL-6, which is a nuclear
transcriptional factor for IL-6 synthesis, in the
promotor region of the G-CSF gene.4 There
may be a similar inhibitory mechanism involv-
ing IL-6 synthesis,5 where steroids antagonise
the NF-IL-6 binding region and inhibit
G-CSF synthesis at the level of transcription.
The second interesting observation was that

high concentrations of IL-6 were present in the
supernatant of primary cultures of bone
marrow cells, although we could find no
detectable concentrations of IL-6 in the serum
prior to treatment. Previous studies have
suggested that serum IL-6 concentrations may
not reflect those in the bone marrow.6 In our
patient, it is likely that abnormal plasma cells

or activated stromal cells secreted IL-6 and
supported the clonal expansion of plasma cells
via an autocrine or paracrine mechanism.7
Unexpectedly, however, we failed to detect
G-CSF in the culture supernatant, despite the
high serum concentrations of G-CSF. One
possible explanation is that the secreted
G-CSF bound rapidly to its receptors ex-
pressed on the numerous immature myeloid
cells present in the culture and disappeared
from the supernatant. This raises the question
of the cell of origin of this G-CSF overproduc-
tion. Recent studies have demonstrated that
not only IL-6, but G-CSF mRNA is expressed
in most bone marrow cells of patients with
myeloma.' It is possible that abnormal plasma
cells in the patient secreted G-CSF by
themselves. Alternatively, IL-1 and tumour
necrosis factor, which reportedly are produced
by myeloma cells,9 may in turn activate the
stromal cells to produce G-CSF. To resolve this
question, in situ hybridisation using a specific
G-CSF probe might be helpful.

In conclusion, the persistent neutrophilia in
this patient seems to represent a proliferative
reaction to the overproduction of cytokines
rather than a distinct myeloproiliferative disor-
der. In support of this hypothesis, Standen et
al'° have reported the case of a patient with
CNL and myeloma that clearly demonstrated
the polyclonal nature of myeloid cells on analy-
sis of restriction fragment length polymor-
phisms using an X-linked probe. However,
additional studies are required to delineate the
nature of the myelopoietic stimulus in this
unusual subgroup of patients with CNL.
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