Findings that shed new light on the possible pathogenesis of a disease or an adverse effect
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CASE REPORT

Chronic myelogenous leukaemia with a p53 mutation
demonstrated neutrophilic granulocytes with nuclear
hypolobation (pseudo-Pelger-Hiiet anomaly) and
hypogranulation in the peripheral blood smear

Motoharu Shibusawa, " Jiro Tadokoro,' Masaru Kojima,? Makoto Kashimura'

SUMMARY

A 70-year-old man visited our emergency department,
whose laboratory test results revealed leucocytosis,
anaemia, thrombocytopenia and high levels of serum
lactate dehydrogenase. In addition, the peripheral
blood smear revealed neutrophilic granulocytes with
nuclear hypolobation (pseudo-Pelger-Hiiet anomaly),
hypogranulation and no myeloperoxidase reactivity.
Genetic testing of the peripheral blood sample was

as follows: G-band, 46XY,1(9;22)(q34;q11.2) (20/20);
fluorescence in situ hybridisation BCR/ABL fusion
signal, 97%; and analysis of exons 5-9 of the p53
gene, mutation (Pro72Arg) in exon 4 protein. On the
basis of these findings, the patient was diagnosed with
chronic myelogenous leukaemia (CML) in chronic phase
with a p53 mutation and treated with hydroxyurea,
dasatinib and nilotinib. Neutrophilic granulocytes with
the anomalies were no longer observed after achieving
cytogenetic remission. To the best of our knowledge,
this is the first report of CML case with the anomalies,
in which a p53 mutation without chromosome 17
abnormalities was identified.

BACKGROUND

Nuclear hypolobation (pseudo-Pelger-Hiiet
anomaly (PPA)) and hypogranulation of neutro-
philic granulocytes are anomalies, associated with
myelodysplastic syndrome (MDS), acute myelog-
enous leukaemia (AML) and chronic myeloge-
nous leukaemia (CML) in blast phase,’ and CML
in accelerated phase.” Here, we report a case of
CML in chronic phase (WHO classification revised
fourth edition) with a p53 mutation accompanied
by these anomalies.

CASE PRESENTATION

A 70-year-old man with a history of glaucoma,
cataract and surgery for fracture of bilateral lower
legs, visited our emergency department on the
day of admission with a week-long complaint of
nausea, vomiting and cough. His body temperature
was 37.7°C, blood pressure was 119/67 mm Hg,
pulse rate was 86 beats per min and oxygen satu-
ration was 94% in ambient air. Chest ausculta-
tion revealed no rales or murmur. The abdomen
was soft, without distention, rebound tenderness,
guarding and palpable hepatomegaly. Splenomegaly

was palpable 3cm below the left costal margin,
and lymphadenopathies (<1cm in diameter) in
the bilateral inguinal region were palpable. He had
operation scars on his bilateral lower legs. His labo-
ratory test results revealed leucocytosis (white cell
count, 325.6x10°cells/L), anaemia (haemoglobin
level, 5.8 g/dL), thrombocytopenia (platelet count,
40%10° cells/L) and high levels of serum lactate
dehydrogenase (3653 IU/L). Peripheral blood smear
revealed an increase in the number of granulocytes
in different stages of maturation, leucoerythroblas-
tosis and basophilia (myeloblasts, 1.0%; erythro-
blasts, 9.3 cells/100 white cell count; and basophils,
2.1%). In addition, neutrophilic granulocytes with
PPA were observed (figure 1), which accounted for
11% of cells in the peripheral blood smear, with
some presenting hypogranulation and no myeloper-
oxidase reactivity. A CT scan revealed hepatomegaly
and splenomegaly (12.3cmXx6.2cmx17.0cm),
generalised lymphadenopathies (<1 cm in diameter)
and blebs in the lung. A bone marrow (BM) exam-
ination was conducted. The BM could not be aspi-
rated (dry tap). A BM biopsy was performed that
revealed hypercellular marrow and myelofibrosis

figure 1 Microscopic findings of the peripheral
blood smear (on the day of admission) (A): neutrophilic
granulocyte with nuclear hypolobation (PPA) (x1000,
May-Giemsa stain); (B): neutrophilic granulocyte with
nuclear hypolobation (PPA) and hypogranulation
(x1000, May-Giemsa stain); (C): left, myeloid cell was
positive; right, neutrophilic granulocyte with nuclear
hypolobation was negative (x1000, myeloperoxidase
stain). PPA, pseudo-Pelger-Hiiet anomaly.
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(grade 3). The results of genetic tests on peripheral blood sample
were as follows: G-band, 46XY,t(9;22)(q34;q11.2) (20/20);
fluorescence in situ hybridisation (FISH) BCR/ABL; fusion
signal, 97%; analysis of exons 5-9 of the pS3 gene, mutation
(Pro72Arg) in exon 4 protein. On the basis of these findings, a
diagnosis of CML in chronic phase (WHO classification revised
fourth edition) with a p53 mutation was made. On the day of
admission, daily administration of 1000 mg hydroxyurea was
initiated for leucocytosis. The dose of hydroxyurea was grad-
ually increased to 4000 mg daily. Two weeks later, hydroxyurea
was discontinued, because of a reduction in the white cell count.
One day later, the use of a tyrosine kinase inhibitor (TKI), 40 mg
dasatinib daily, was initiated, which was subsequently discon-
tinued 4 days later because of upper gastrointestinal bleeding.
Thirteen days later, daily administration of 300mg nilotinib
was initiated; dyslipidaemia and hyperglycaemia developed as
adverse effects. Three months later, genetic tests of the periph-
eral blood sample revealed the following: FISH BCR/ABL,
fusion signal 0% and PCR major BCR/ABL mRNA, 3.0x10°
copies/ugRNA. The patient achieved cytogenetic remission. One
month later , neutrophilic granulocytes with the anomalies were
no longer observed in the peripheral blood smear.

DISCUSSION

Nuclear hypolobation (PPA), hypogranulation of neutrophilic
granulocytes and myeloperoxidase deficiency are anomalies,
which are associated with MDS, AML, CML in blast phase,' and
CML in accelerated phase.”

Lai et al’ reported that MDS and AML with chromosome
17 abnormalities are associated with PPA. They identified
11 patients with a 17p deletion resulting from translocations
involving 17p: t(5;17)(p11;p11) in four cases, t(7;17)(p11;p11)
in five cases, complex (5;17)(q23;p12) translocation with dicen-
tric chromosome in one case and t(17;?)(p11-12;?) in one case.
All these patients but one case had PPA observed in bone marrow
mature granulocytes.

P33 is a tumor-suppressor gene, which is localised on chromo-
some 17p. Soenen et al* investigated a correlation of anomalies
(PPA and hypogranulation) with p5S3 mutation and overexpres-
sion. They analysed 17 cases of AML and MDS with 17p dele-
tion by whole chromosome painting. The FISH analysis with
probes spanning the 17p arm, including a p53 gene probe, was
performed in 16 cases of AML and MDS with chromosome 17
abnormalities. In 14 cases, the FISH analysis revealed a 17p dele-
tion of variable extent, but it always included deletion of the p53
gene. All 14 patients had PPA and hypogranulation, and all but
one had a p53 mutation and/or overexpression. The other two
patients had no 17p deletion by the FISH analysis; they neither
had PPA nor hypogranulation. The p53 mutation analysis was
conducted in only one of the two patients, and the result was
negative. Based on these results, the correlation of the anomalies
with p53 mutation and overexpression was indicated.

In CML, PPA has been reported in blastic phase.' In 11 of 83
CML cases in blast phase, PPA was observed in the peripheral
blood smear. Chromosomal analysis of the 11 patients revealed
chromosome 17 abnormalities in addition to £(9;22)(q34;q11).
The chromosome 17 abnormalities were as follows: i(17q), eight
cases; unbalanced translocation involving chromosome 17, two
cases; and monosomy 17, one case. The morphological and
chromosomal study of the remaining 72 patients demonstrated
neither PPA nor 17p involvement. Based on these results, the

correlation between chromosome 17 abnormalities with PPA has
also been suggested in blast phase of CML.?

Furthermore, Xu et al* studied this correlation also. They
diagnosed CML in accelerated phase by WHO classification
third edition and reported that patients with CML in acceler-
ated phase with PPA and hypogranulation demonstrated chro-
mosome 17p abnormalities in addition to t(9;22)(q34;q11.2),
whereas those without the anomalies did not exhibit chromo-
some 17p abnormalities. However, in one case with anomalies,
the 17p deletion was not identified by G-banding or FISH using
a DNA probe to the p53 locus at 17p13.

Our case was of CML which demonstrated anomalies (PPA
and hypogranulation) and p53 mutation. AML and MDS cases
with the anomalies were accompanied by p53 mutations in all 14
cases but one.* This report also suggests the correlation between
the anomalies and p53 mutation. A plausible assumption is that
the anomalies in our case might have been caused by the p53
mutation. TKI reduces clones with both t(9;22)(q34;q11.2) and
the p53 mutation, resulting in the disappearance of the anom-
alies. This case displayed two characteristic points. To the best
of our knowledge, our case was the first CML case in chronic
phase (WHO classification revised fourth edition) with anom-
alies, in which a p53 mutation without chromosome 17 abnor-
malities was identified. Second, the anomalies disappeared after
the patient achieved cytogenetic remission.

Learning points

» Nuclear hypolobation (pseudo-Pelger-Huet anomaly (PPA))
and hypogranulation of neutrophilic granulocytes are
anomalies, which are associated with MDS, AML and CML in
accelerated phase and blast phase.

» In MDS and AML, a 17p deletion and p53 mutations are
associated with PPA and hypogranulation.

Contributors MS and JT treated the patient. MKo diagnosed the myelofibrosis. MS
wrote the manuscript. MKa organised all process.
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