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Down Syndrome with Transient Myeloproliferative Disorder,
Hepatic Fibrosis, and Hemochromatosis

Jie Yeon Lee, M.D., Hwi Kyu Im, M.D., Hwang Min Kim, M.D.,

Baek Keun Lim, M.D., Young Uh, M.D."

Department of Pediatrics, Laboratory Medicine’,

and Chan 11 Park, M.D."

Wonju Medical College,

Yonsei University, Wonju, Korea
Department of Pathology T, Yonsei University College of Medicine, Seoul, Korea.

Transient myeloproliferative disorder (TMD), which may mimic acute leukemia, occurs
in neonates with Down syndrome along with hepatic fibrosis. TMD is recognized shortly
after birth or in the neonatal period and is characterized by leukocytosis and thrombo-

cytopenia, which resolve spontaneously in four to six weeks.

And hepatic fibrosis is

characterized by diffuse intralobular sinusoidal fibrosis, extramedullary hematopoiesis and
hemochromatosis. A newborn male infant with Down syndrome, atrial septal defect and
ventricular septal defect is reported. He showed abnormal myelopoiesis accompanying

characteristic hepatic sinusoidal fibrosis.

Knowing the cellular mechanism of hepatic

fibrosis and its modulation by growth factors, a pathogenetic link between transient
myeloproliferative disorder and the development of liver fibrosis in Down syndrome neo-
nates, association of this triad no longer appears to be accidental. (J Korean Soc Neo-

natol 2003;10:83-87)

Key Words : Down syndrome, Transient myeloproliferative disorder, Hepatic fibrosis,

Hemochromatosis
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Fig. 1. Peripheral blood cells of patient at birth.
The blasts show a large nucleus with homogeneous
chromatin (Wright-Giemsa stain x1,000).
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Fig. 2. A) Histology of the liver showing megakaryo-
cyte in sinusoid and bile stasis in the bile canaliculi
and hepatocyte (Hematoxylin-eosin stain  X400). B)
Fibrosis of liver showing disarrangement and disas-
sembly of hepatic cell cords with diffuse periportal fi-
brosis (Masson trichrome stain xX100). C) Iron staining
of liver showing multiple hemosiderin deposits in liver
parenchyma (Prussian— blue stain x400).

& A sithFig. 2).
Fol= AEHAQ] dedrIan 2 AXWd e

e rdA g Euse gany ogade
= ugEyst g Aot Ashy BHZA el
glon] theZFa AAoke] Holw 10%14 Aoy
2L G, GeEFe A4gele Azt
JEEEAgels wrddeld mA¥s Basw
ARE A eolz ¥ F 5 R Y F Aans
Sy wEeA BASE RAZY o] s Tl
B wAEst He Ao Ao, w3 A ES4F
Yol e B4 9 2™ol elA AF Dojury
e EFE Adotd] And BEFAAelelA e
U ol @ BALE ARHME T AnAE A%
o z@Pe woln” B Fdo A9 ArAE
Fago] Yeldth Zipursky S7°] wEw o]y
BEAEZ fA@E] ®H F 10-20%141 1-3A41 Alolel
TAANMEA WP o] WAt o]AHF T
oA FAAMEY g AAoe] Uiy =FF2 el
o} o dolghy ol dnzle] g SHHEE Yo
Z 19834 Seibel 5 21 AA A mAlel7)E t)
TTTwe ATl BEAEZE BT 219
AAAAE 7 Al FEste] 21H G A
FAol A EFTANe Bol AS Aol
W1, 19919 Nikawa 57 2552
Foll7b e theTsFt ol 20delA 21 AMA
etk 113919 vl 2AEke] 19904 aab, 1@
oAl aaa® EHHS e ZS WY aa’t €A
HFSA G B Fod gdIs & Ao

A, 9% 2o olER wasn ot Y me
A 21 GAA FA Fe WA olgEe] ANy
FEH NSt wo] e Aow grEn

FH A EFSTH PN AduH o FEH

_85_



B

— A ArelA

)o]

7 Schwab °

13
=]

Bl

ki3

Aotel o

1

<

e
o
No
of

o}

1 At} 1955 Dalgaard <

Tor

N el Abg

&
o]

W A%

7} 25X

B

)
X7

bl

=
=

Aot A

ST
£z
3w
0
o~ m
o
EC
=
oy
-
N
i
el
N oo
T
T T
H A
+ pe|
W O
% o
TN
<%
T o
H4 K
—
ral
i o
~ ryo
o 2
o £
!
o &
- T
B g
Y
e
q
B
N ok
- 0
o
wo
oW

5
T

= 24

#e) o}

=
o

]_

ARNE 214 E

o]

G E=o] Ffldl=

Hol g o)

=y
Rk

S
=

il
hd

No

=K

=
&

1 184
o]

S

Ho]il T Schwab 9 9

148l A rEA Wl A

7F LA A

a3

E
=

a7k A

3
&

S S U3 B

ki3

sk olel

2

el

w

BN

Ao} g vehjog

=K

ol
o4
N

e
B
o B
No 70
P B
T
-
T T
T oo
N
g
=

)
i T
ol =r
K Ko
il
oj 1m_vl
olN
W
G
.EL ;o_l
of T

L

HASAE

s &
H

i—%.(_’_lllw

B}

AREL AEAA

PDGF$} Transfor-

L
L

.ol AYAHEAA EH|H
ming growth factor-8 (TGF-p5)¢l %44

17

o 7118, Becroft ¢ Zwi®3 Miy-

=16)
[e)

2 Ag

=
=5

Bzt gle]

ofell gk

e

ol

auchi

X

22 el 7] A]

7} Hiroyoshi

=19
[e)

FOA3L,  Arai

=

=

ol
1/
M
Kl

PDGF¢ TGF-

=

7}

=
o

Aote] 2y

2l

Brodeur GM. Down’s syndrome and

G,

1) Fong

cytogenetics

genetics,
leukemogenesis.

Genet Cytogenet 1987;28:55-76.

epidemiology,
2) Avet-Loiseau H,

leukemia:

Cancer

of

and mechanisms

Harousseau J.

Mechinaud F,

Clonal hematologic disorder in Down syndrome.

J Pediatr Hematol Oncol 1995;17:19-24.
3) Schunk GJ, Lehman WL. Mongolism and con-

-

9o

=

2= 9tk Ruchelli 5

&

SHA

et

genital leukemia. JAMA 1954;155:250-1.
4) Witzleben CL, Uri A. Perinatal hemochromatosis:

Asa AP Adee] BEow Q)

,86,



5

N

6

=

7

~

8

=z

10

=

11

12)

13)

Al

— 5% 4l
Entity or end result? Hum Pathol 1989;20:335-40.

Ruchelli ED, Uri A, Dimmick JE, Bove KE, Huff

DS, Dunkan LM, et al. Severe perinatal liver

disease and Down syndrome: Apparent relation-

ship. Hum Pathol 1991;22:1274-80.

Schwab M, Niemeyer C, Schwarzer U. Down

Syndrome, transient myeloproliferative disorder,

and infantile liver disease. Med Pediatr Oncol

1998;31:159-65.

Zipursky A, Brown E, Christensen H, Sutherland

R, Doyle J. Leukemia and/or muyeloproliferative

syndrome in neonates with Down syndrome.

Semin Perinatol 1997;21:97-101.

Nagao T, Lampkin BC, Hug G. A neonate with

Down syndrome and transient abnormal myelo-

poiesis. Serial blood and bone marrow studies.

Blood 1970;36:443-7.

Yasuihide H, Mitsuoki E, Kanji S, Shinpei N,

Takeyuki S, Keiko Y, et al. Cytogenetic findings

features in acute leukemia and
transient myeloproliferative disorder in Down's
syndrome. Blood 1988;72:15-23.

Seibel NL, Sommer A, Miser ]J. Transient neo-

and clinical

natal leukemoid reactions in mosaic trisomy 21. J
Pediatr 1984;104:251-4.

Niikawa N, Deng HX, Abe K, Harada H, Okada
T, Tsuchiya H, et al. Possible mapping of the
gene for transient myeloproliferative syndrome at
21q11.2 Hum Genet 1991;87:561-6.

Kempski HM, Craze JL, Chessels JM, Reeves
BR. Cryptic deletions and inversions of chromo-
some 21 in a phenotyphically normal infant with
transient abnormal myelopoiesis: a molecular
cytogenetic study. Br J Haematol 1998;103:473-9.
Ohta T, Nakano M, Tsujita T, Abe K, Osoega-
wa T, Yamagata T, et al. Isolation of a cosmid
clone corresponding to an inv(21) breakpoint of a

ool

16

17

18

19

20

,8’77

)

-

)

)

=

N

B

A

olN

patient with transient abnormal myelopoiessis.
Am ] Hum Genet 1996;58:544-50.

Dalgaard ]JB, Kass A. Congenital leukemia with
cirrhosis  of survey. APMIS
1955;37:465-82

Becroft DM, Zwi LJ. Perinatal visceral fibrosis

liver : case and

accompanying the megakaryoblastic leukemoid
reaction of Down syndrome. Pediatr Pathol 1990;
10:397-406

Miyauchi J, Ito Y, Kawano T, Tsunematsu Y,
Shimizu K. Unusual diffuse liver fibrosis accom-
panying transient myeloproliferative disorder in
Down’s syndrome: a report of four autopsy
cases and proposal of a hypothesis. Blood 1992;
80:1521-7.

Lewis DS, Thompson M, Hudson E. Liberman
MM, Samson D. Down's syndrome and acute
megakaryobastic leukemia. Acta Haematol 1983;
70:236-42.

Terui T, Niitsu Y, Mahara K, Fujisaki Y, Uru-
shizaki Y, Mogi Y et al. The production of
transforming growth factor-/# in acute mega-
karyoblastic leukemia and its possible implication
in myelofibrosis. Blood 1990;75:1540-8.

Arai H, Ishida A, Nakajima W, Nishinomiya F,
Yamazoe A, Takada G. Immunohistochemical
study on transforming growth factor-betal ex-
pression in liver fibrosis of Down’s syndrome
with transient abnormal myelopoisis. Hum Pathol
1999;30:474-6.

Hattori H, Matsuzaki A, Suminoe A, lhara K,
Nakayama H, Hara T. High expression of plate-
let-derived growth factor and transforming
growth factor-A1 in blast cells from patients
with Down syndrome suffering from transient
myeloproliferative disorder and organ fibrosis. Br
J Haematol 2001;115:472-5.



