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SAA and CRP being most induced.'0 In our
patient the serum concentrations of SAA and
IL-6 were very high and both values decreased
in a similar pattern after surgical treatment of a
primary lesion. In chronic inflammatory dis-
eases several diverse kinds of cytokines have
been considered to promote the abnormal pro-
duction of SAA that eventually might lead to
the development of systemic reactive amyloido-
sis. The present study has clearly shown that in
the non-inflammatory state of Castleman's dis-
ease, only IL-6 is a critical regulator for the
secondary occurrence of systemic reactive
amyloidosis.
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Unusual eosinophilia not detected by an

automated haematological analyser in a patient
with liver cirrhosis

0 Kabutomori, Y Iwatani

Abstract
The use of automated haematological
analysers to differentiate leucocytes has
become more widespread. Unusual eosi-
nophilia in a 57 year old man with liver
cirrhosis, caused by hepatitis C infection,
and abnormal blood counts detected using
a manual method (eosinophils, 50%) was
not detected by an automated analyser
using the electrical impedance method
(0.3%) or the optical method (14.1%). It is
important to check blood films when cell
counts are apparently abnormal, even for
automated haematological examination.
(7 Clin Pathol 1997;50:967-969)
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Table 1 Leucocyte differential determined by three different methods in the patient with
liver cirrhosis

Impedance (0%) Optical (%)
(NE-8000) (THMS-H2) Manual (%o) Reference (%o)

Neutrophils
Stab 1
Segment 73.0 64.6 32 40-73

Lymphocytes 10.4 9.6* 11 18-52
Monocytes 16.0 11.6 5 3-10
Eosinophils 0.3 14.1 50 0-7
Basophils 0.3 0.1 1 0-2

*18.8% of this lymphocyte fraction was classified as large unstained cells.

In routine work we assess complete blood cell
counts and leucocyte differentials with an
automated haematological analyser using the
electrical impedance method' (NE-8000; Toa
Electric Co, Kobe, Japan). In addition, we
check blood films manually to determine
whether there are morphological abnormalities
when the data from the automatic analyser are
beyond the normal ranges (white blood cells
(WBC) s 15.00 x 109/1 or < 2.00 x 109/1;
neutrophils > 80% or S 40%; lymphocytes
¢ 60%; monocytes ¢ 15%; eosinophils
¢ 10%2; basophils > 3%; red blood cells
(RBC) > 6.00 x 1012/1 or < 2.00 x 1012/1; mean
corpuscular volume ¢ 100 fl or s 70 fl; mean
corpuscular haemoglobin > 35.0 pg or
S 25.0 pg; mean corpuscular haemoglobin
concentration ¢ 35.0 g/dl or < 30.0 g/dl;
platelets > 500 x 109/1 or < 50 x 109/1) or
beyond the delta check limits (WBC, 40%;
neutrophils, 50%; RBC, 20%; platelets, 30%).

Case report
We encountered a case with unusual
eosinophilia according to manual detection
that was not detected by the automated
haematological analyser using the electrical
impedance method. The patient was a 57 year
old man with liver cirrhosis caused by hepatitis
C virus infection. Haematological data shown by
the automated analyser was: WBC 3.75 x 109/1;
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Figure 1 Leucocyte cytograms analysed with an automated optical counter (THMS-H2) (A, D) and with an automated
impedance counter (NE-8000) (B, E), and peripheral bloodfilms (C, F) from a control patient with eosinophilia (left)
and the patient with liver cirrhosis and unusual eosinophilia (right). Neu, neutrophil; Ly, lymphocyte; Mo, monocyte;
Eo, eosinophil; LUC, large unstained cell; Other; other denucleated cell.

RBC 2.78 x 1012/1; haemoglobin 7.9 g/dl; haem-
atocrit 0.242; platelets 58 x 1i0/i. Leucocyte dif-
ferential was abnormal but the percentage of
eosinophils was normal (0.3%) (table 1). The

percentage of eosinophils using the manual dif-
ferential method was remarkably high (50%)
(table 1). We analysed the leucocyte differential
in the same blood by another automated
haematological analyser using the optical
method' (THMS-H2; Byer Technicon, Tarry-
town, New York, USA). The percentage of eosi-
nophils was not very high (14.1%), although it
was abnormal (table 1).

Figure 1 shows the cytograms of blood from
the patient and a control patient (with
eosinophilic pustular folliculitis) analysed by
the automated analysers using the optical and
electrical impedance methods, as well as

peripheral blood films. Eosinophils from the
control patients were differentiated as blood
cells with strong peroxidase activity and

medium scatter intensity in the optical method
(fig 1A), as blood cells not denucleated by
alkaline treatment3 in the electrical impedance
method (fig lB), and as blood cells with poly-
morphonuclei and many eosinophilic granules
by the manual method (fig 1 C). Eosinophils in
the patient with cirrhosis had a slightly higher
intensity of scatter (which represents the cell
size) in the optical method (fig 1D), high sensi-
tivity against alkaline treatment for denuclea-
tion in the electrical impedance method (fig
1E), and a small number of eosinophilic gran-
ules in the cytoplasm in the manual method
(fig 1F).
Although the number of eosinophil granules

was lower in this patient, the activity of peroxi-
dase was normal in each granule of eosinophils
in the blood film stained by peroxidase
staining. It is unknown whether the character-
istics of the size and the sensitivity against
alkaline treatment were related to the small
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number of eosinophilic granules in the eosi-
nophils, but it is clear that these characteristics
caused mistakes in counting the numbers of
eosinophils with automated haematological
analysers, especially using the electrical imped-
ance method and alkaline treatment.

Conclusion
These data indicate that it is important during
haematological examination to include a check

of the blood films when cell counts measured by
an automated analyser are apparently abnormal.
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Bronchial mucoepidermoid carcinoma after

Bronchial mucoepi'dermoid carcinoma after
allogeneic bone marrow transplantation

J Sanchez, J Serrano, P Gomez, J Roman, A Cosano, A Torres

Abstract
A 16 year old man underwent an allogeneic
bone marrow transplantation (BMT) from
an HLA identical sibling donor for acute
lymphoblastic leukaemia in 1984. He de-
veloped chronic graft versus host disease
involving the skin and kidneys. At day 400
after BMT his condition was complicated
by obstructive airways disease, which was
partially responsive to azathioprine and
steroids. Five years after withdrawal of
immunosuppressive treatment he devel-
oped dyspnoea and decreased pulmonary
function test results, and steroid treatment
was resumed. Fibrobronchoscopy revealed
the presence of a mucoepidermoid carci-
noma in the left main bronchus. After sur-
gical laser resection, there was gradual
clinical and functional improvement.
There was no evidence of recurrence one
year after surgery.
(7 Clin Pathol 1997;50:969-970)

Keywords: bone marrow transplantation; obstructive
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Bone marrow transplantation (BMT) has be-
come the treatment of choice for a variety of
haematological and non-haematological disor-
ders. A wide range of pulmonary complications
has been associated with the procedure; result-
ing from pretransplant chemoradiation, infec-
tions, and graft versus host disease (GVHD).'
Late (more than 100 days after BMT) pulmo-
nary complications include: fibrosis, idiopathic
interstitial pneumonia, restrictive disease, and
bronchiolitis obliterans.' Airflow obstruction
after BMT has classically been associated with
chronic GVHD, the use of methotrexate as
prophylaxis against acute GVHD, and low
serum immunoglobulin concentrations. Man-
agement of these patients includes immunosup-
pressive treatment although its role remains
undetermined.3 The development of a second
neoplasm after BMT occurs in 2% of cases but
rarely involves the lung.4 5A second neoplasm in

the lung in a long survivor of bronchiolits oblit-
erans after BMT has not previously been
reported.

Case report
A 16 year old man presented with acute
lymphoblastic leukaemia in 1984. After chemo-
therapy including prednisone, vincristine, an-
thracyclins, and methotrexate, complete remis-
sion was attained. He underwent allogeneic
BMT from an HLA identical sibling donor. He
had no previous history oflung disease, and pul-
monary function tests and chest radiography
were normal before the procedure. As a
conditioning regimen he received cyclophospha-
mide (120 mg/kg) and total body irradiation
(lung dose, 700 rads). His initial condition was
complicated by grade II acute GVHD involving
the skin and intestine. Seven months after BMT
he developed chronic GVHD involving the skin
(incontinentia pigmenti) and kidneys (nephrotic
syndrome),6 which was treated with prednisone.

a 20 40 60 80 100 120 140
Months after BMT

Figure 1 Long term follow up ofpulmonaryfunction tests
from diagnosis of chronic airways obstruction. FEVJ, forced
expiratory volume in one second; MMFE, maximum
mid-expiratoryflow rate at 50% vital capacity; RVresidual
volume.
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