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DOWN'S SYNDROME ASSOCIATED WITH MYELOCYTIC
AND MEGAKARYOCYTIC LEUKEMIA

Down ERBHICAEMLAEHSLUVERBMNEME

CASE-REPORT
EHIHRE

HIROMU OKADA, M.D. ( EH 34 )% PAUL L. LIU, M.D.,Ph.D. %

TAKASHI HOSHINO, M.D. ( 2% #)' *; TSUTOMU YAMAMOTO, M.D. ( L% 7§ ot
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ABCC Departments of Medicine ' and Pafhology:®  and Department of Pediatrics, Hiroshima Citizens Hospital”
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SUMMARY. An 18 %month-old Japanese female with Down's syndrome died with acute myelocytic and
megakaryocytic leukemia. There were striking autopsy findings with peculiar nodular pleomorphic bizarre
megakaryoeytic infiltrations in the bone marrow, spleen, liver, lymph nodes, kidneys, and pancreas. The
literature contains references to “Labile Granulopoiesis™ in patients with Down’s syndrome associated with
myeloproliferative disorders. This patient had proliferation of hoth myelogenous and megakaryocytic
clements indicating that “Labile Myelopoiesis” can progress to leukemia,

BH. ERI8.54 H o Down fE B B A A 4R AT ST 5 1 B E M 8 s T e L~ 1R
FIAS QR 27 & & bz, B, IR, AR, > /S, SR e X C I o35/ o f5H 1L, 2RO
B ERERO M A B /2. CHKIZIE Down FEIRBRIZ & 0EL 7~ B MR R B b T i, 7% E Mk
EJZA¥ ( Labile Granulopoiesis )| & M 3diA A ShTwa, REH T3, WIREREEREROmE 21
ARG SN0 T, [FLEEEMEIM ( Labile Myelopoiesis )| AAEMBIZHEL 53 52 & BRLTWAS.

INTRODUCTION # §
Association of Down’s syndrome with myelocytic leukemia FHHEYE 05 & Down MEIEM & OHERIZ D LT IEME S
has been reported. but to our knowledge association with BERTOAY, EE50mMAMN Tk, SMEEIERE

acute myelocytic and megakaryoeytic leukemia has not
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been published. The following is a brief case report and # X UBRBREORME £ Ot 5 EOmEIEL

AT 2 Effss LOMETHoRBETH 5.

review of pertinent literature.
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CASE REPORT

The patient (MF -) was a full-term female infant
born on 18 Mayv 1967. She died at 18% months. Father
was 33 and mother 32 at the time of patient’s birth.
Neither were exposed to the A-bomb. Mother’s Wassermann
reaction was negative, blood type was B Rh positive. She
was primigravida and pregnancy was recorded as being
uneventful. Delivery was normal and spontaneous. Birth
weight was 2700 g, blood type B Rh positive. Because of
retarded growth, she was brought to Hiroshima Citizens
Hospital at 1 month of age where the diagnosis of Down's
syndrome was made. The paternal grandfather died of
There was no family history of Down’s
syndrome or blood dyscrasia.

stomach cancer.
Later, mental and physical
At 12 % months she developed
She was hospitalized on 17 July
1968 and physical examination revealed a poorly developed,
moderately nourished and severely anemic child.

retardation became evident.
pallor and high fever.

Axillary temperature was 38 C and body weight was 8.0kg.
The nose was flat, with lateral upward slope of the eyes,
ocular hypertelorism, epicanthus, and microtia. “Simian
line,” hyperflexibility of joints and muscular hypotony
were present. No skin eruptions, hemorrhage, jaundice,
or lymphadenopathy were noted. The heart was slightly
enlarged with a soft systolic murmur. The lungs were
clear on percussion and auscultation. The abdomen was
distended. The liver was palpable 7 em below the right
costal margin and the spleen was felt 3 cm below the left
costal margin. Her leukocyte count was 9600/mm® with
35.5% myeloblasts (Table 1). The latter were round or
15-25 4 in diameter with large, round nuclei
containing fine granulated chromatin fibers.

oval,
Two or
three nucleoli were seen. The cytoplasm was scanty,
blue, and contained a few azurophilic granules and Auer
bodies (Figure 1). The red blood cell count was 1.55 %108,
the platelet count 62,000 and the hemoglobin 4.6 g/100 ml.
No bone marrow was obtained, although aspiration was
attempted several times. The chest X-ray was unremark-
able. No specific karyotypic changes other than G21
trisomy were observed in cultured leukocytes(Figure 2).

Treatment and laboratory findings are summarized in
Figure 3. After the diagnosis of acute myelocytic leukemia
was established 6 MP, 256 mg daily, prednisolone, 40 mg
daily, and occasional fresh bloed transfusions (35-80 ml)
were given. Her general condition improved and fever
subsided; however, the size of liver and spleen remained
unchanged and a few myeloblasts persisted in the
She was discharged on 26 July, and
followed in the hospital outpatient clinic. On 7 October,
she was readmitted to Hiroshima Citizens Hospital because
of fever and induration over the right lower extremity

peripheral blood.
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TABLE 1 PERIPHERAL BLOOD PICTURE

#F1 KM IMTEE

17 July 20 Aug. 17 Sep. 10 Oct. 18 Nov.

7THR17H 8 208 9R17H 108108 117188
RBC # L3k (x10%) 1.55 2.34 1.98 2.92 1.85
Hbh &3 4.6 6.5 6.2 8.2 5.8
Het o~ b 20) o b 20.0 19.0 26.5 19.5
Plate 1/ (x10° ) 62.0 60.0 125.0 240.0 550.0
WBC Ak 9600 5800 12900. 20000 46000
Myeloblast ¥ fifi 3 &% 35.5% 0.5 5.2 34.5 65.6
Promyelocyte fif - #i 5 1.5 21.5 47.6 17.5 1.0
N-Mpyelocyte 7izk 1.5 8.5 2.4 4.0 1.0
N-Metamyelocyte {% i i &k 1.0 3.5 1.4 1.5 0.8
N-band {#IR4F b 2R 8.5 25 1.8 15 2.0
N-seg o BEMFrp ik 8.5 25.5 2.4 9.5 3.8
Eosinophil 47 & £ 0 0 0 1.0 0
Basophil I 4 % R 0 2.0 1.2 3.5 0.2
Monoeyte  Hi 2k 0.5 0.5 3.8 2.5 0.6
Lymphocyte 1) > /$Ef 43.0 35.5 34.2 24.5 25.0
Megakaryocyte [E 4 (-) =3 k=) (—) 3.4/100WEC
Nuc. Red cell 17 £ L 5 7/ 8.5 6.2 14.5 1.0/100WBC

Figure 1 Myeloblasis in peripheral blood, Wright stain (x 1000)
1 Efm g o 8iFE, Wright $6 i (>1000)
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which was diagnosed. as thrombophlebitis. She was
treated with antibiotics and improved. At that time both
the liver and spleen were palpated 10 ¢m below the costal
margin. Intravenous Vincristine 0.6-1.0 mg administered
three times at weekly intervals was added to the treatment
regimen. The hematological examinations now revealed
persistent myeloblast cells in the peripheral blood. The
anemia became increasingly severe. Methotrexate 5mg
was administered intravenously on two occasions. The
platelet counts increased to 55 x105 Many megakaryocytes
were observed in the peripheral blood terminally(Figures 4, 5).
She died on 2 December 1968.

Autopsy Findings. The body was poorly developed and
moderately nourished. The skin was smooth and pale and
contained a few scattered petechiae. The subcutaneous
fat was abundant and edematous. There was no free fluid
in the peritoneal cavity, but 50cc was present in each
pleural cavity. The pericardial cavity contained 10cc of
serous fluid. The heart weighed 70g, was slightly
enlarged and contained many petechiae on the epicardial
surface. The foramen ovale and ductus arteriosus were
closed. There were no congenital cardiac abnormalities.
The left lung weighed 100 g and the right 160g. They
were firm and rubbery with marked loss of crepitance
throughout. The spleen at 185g was about six times
normal weight. It was firm with obliteration of Malpighian
corpuscles, There was generalized massive lymphadenopathy
of all lymph node systems. The liver was markedly
enlarged weighing 650 g. The surface was tense and the
lobular architecture was somewhat obscured by pale
infiltrates. The esophagus contained a small erosion, hut
the stomach and intestines were unremarkable. The
kidneys showed no obvious changes. The brain was
small weighing 750g. A very small amount of focal
subarachnoid hemorrhage was present. The bone marrow
of the ribs, sternum, and vertebrae was red, cellular, and
firm. Histologic sections contained a peculiar pleomorphic
cellular infiltrate in the bone marrow, many of the
enlarged lymph nodes, spleen, liver, pancreas and in the
kidneys (Figures 6-11). This cellular infilirate was com-
posed of many bizarre megakaryocytes and immature
myeloid and erythroid cells. Most of the megakaryocytes
were multinucleated, others were in mitosis. Many nuclei
were atypical. The reticulum stain of bone marrow
sections showed a slight increase in reticulin fibers.
Severe interstitial pneumonitis was the immediate cause of
death. Stain for pneumocystis was negative. The area
of erosion of the esophageal mucosa contained budding
septate branched fungi (candida).

R LA, ZOE BT - MEWS Fl0miilhz. 6 MP &
U 7LvFzvoroftbicsbeTtrs ) 2 F
0.6— LOmgD#EAM@LIE, F3ETTE-/A, MEHRE
TIE, FEMISKA L L TRHEFRFEDH S LA, ®O
HETETHEEIC L2/~ AV IPLEE—FSngh 2@
fEL 2, M/MR¥EIES5X106 (z#m L =, Kz,
KM Iz 2 COEMBIREa N~ (K4, 5). 1968
128 2 HIZFELS L %=
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M, HRUFHEBOEFHEIRET, B THEIIEA
Tuh. MEEeR T, BEO SEME0EY T
ME6), 2<olfiky ¥ /35 (A7), ME(KS), T
Ji (BA9 ), MM (BI10) O (1) &b h s, 2
ORI, 2<ORELEMBANNNG 5 U R R
OEHERR L HRFRROMBEL, S, KIS DERER
Mg EEREL, T0oboirERFABLRL
Twa. £ OBEIEERNTH 5. Fitidlaseme s
EEBREIZLD, LF7U rBEODT A RNEEY
5. B MEMEIAPEREERTHS. Pneumocystis
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CEERTEREE (D > VY)Y OFHEIAL .



Figure 4 Peripheral blood, showing myeloblasts and megakaryocyles. Figure 5 Megakaryocytes in the peripheral blood:

Wright stain ( % 250). Wright stain ( > 1000).
B4 HHFHE L CERERE R TR Wright $e@ (X250 ). B5 sEHMbhOERE: Wright #6% (1000) .

Figure 6 Bone marrow, showing megakaryocyiic proliferation,: Figure 7 Lymph node, showing megakaryocytic proliferation;
H & E stain ( % 200, Inset shows megakarvocytes x 1000, H & E stain( % 200).
M6 ERBOMELTIEM: H& Eifefi(x200, 7 ERBRORELRTY > A50; H& Bift@ik( X200 ).

FAAMIZEHERE R+ X1000).
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Figure 8 Megakaryocyiic infiltration in spleen; H & E stain ( % 200), Figure 9 Megakaryocytic infiltration in liver; H & E stain( % 200).
F8 MEI-HSEMROERN; H& Ef&E (X200 ).

M9 IFRICHIAERSOEN; H & Ef@iE(X200).
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Figure 11 Megakaryocytic infiltration in renal pelvis; H & E stain( % 200)

Figure 10 Megakaryocytic infiltration in pancreas; H & E stain( % 200).
E1l BEIEETIEBRORM; H & Efeik(x200).

W10 BEEEIZ 1t 3EMMROEME; H & EfE@H(X200).
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REVIEW OF LITERATURE AND DISCUSSION

It is well known that there is a high incidence of myelo-
cytic leukemia among patients with Down’s syndrome. !
Leukemoid reactions have also been reported (or a transient
leukemia disease) in persons with Down’s syndrome.*®
Ross et al’ reported a case of “Down’s syndrome” with
transient acute granulocytic leukemia. They suggested
ineffective regulation of granulopoiesis in Down’s syndrome
and called this abnormality “Labile Granulopoiesis.” This
ineffective regulation produced unusual blood changes in
Down’s syndrome including a leukocytic shift to the left
and decreased lobulation of the polymorphonuclear leuko-
cytes in the peripheral blood.

Reports of essential thrombocythemia or atypical prolifer-
ation of megakaryocytes are rare. Significantly, most of
these cases are associated with Down’s syndrome.
Fujinami et al® reported a case of a 32-month-old male
infant with the syndrome who also had a leukemoid
reaction and atypical megakaryocytic proliferation in the
bone marrow and lymph nodes. Miller et al® reported a
case of Down’s syndrome associated with a marked
thrombocythemia and abnormal platelets. Although there
was persistent hematologic abnormality, the authors did
not consider this a case of leukemia but of myeloprolifer-
ative disease, because of the unique finding of increased
number and size of platelets. Pochedly and Ente'” observed
an infant with Down’s syndrome who presented with
evidence of severe polycythemia, marked normoblastemia,
leukemoid reaetion, giant platelets, and disseminated
intravascular coagulation. Tsujino et al!! described an
autopsy case of Down’s syndrome associated with congenital
leukemia and indicated that the reactive proliferation of
megakaryocytes present was also an important observation.
Weinberger and Oleinick ' conducted an epidemiologic
investigation of neonatal polycythemia. They studied 402
infants with polycythemia matched with control infants.
Nine of the 402 infants with polycythemia had Down’s
syndrome, but none of the control infants had this
syndrome. The number observed was 19.2 times greater
than expected. They suggested that the red cell prolifer-
ation in these infants was analogous to granulocytic and
platelet abnormalities previously reported by others.
These findings support the hypothesis that there was a
congenital defect in bone marrow function in newborn
infants with Down’s syndrome.

In the present case, the clinical picture and autopsy
findings confirm the diagnosis of acute myelocytic and
megakaryocytic leukemia. Very rarely is acute leukemia
associated with thrombocythemia and peripheral blood
megakarvocytosis'® especially in patients under continuous
treatment with 6 MP in the amounts given to this patient.
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Although special stains showed a mild increase in reticulin
fibers, there was no evidence of myelofibrosis which in
any case is very rare in this age group. Further, this
patient’s clinical course was too fulminating to expect
typical myelofibrosis. The extensive nodular proliferations
and the infiltration of pleomorphic bizarre megakaryocytes
in the bone marrow of other organs in this case support
the belief that this was a progressive megakaryocytic
proliferation rather than a reaction. Another interesting
feature was the finding of 14.5 normoblasts per 100
leukocytes in the peripheral blood. The hone marrow
showed mild erythroid hyperplasia, but no evidence of
true erythroid proliferative disease.

The myeloid and megakaryocytic proliferative disorder in
this case was definite and is in keeping with Dameshek’s
“Myeloproliferative Syndrome.” '* In this case there was
a true myelocytic and megakaryocytic leukemia with mild
erythroid hyperplasia. We believe that the concept of
ineffective regulation of granulopoiesis in Down’s syndrome
should be expanded from “Labile Granulopoiesis” to
“Labile Myelopoiesis,” because any or all elements of the
bone marrow may participate in the process. The study
of Down’s syndrome should be approached from all aspects
of myeloproliferative disorders.
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