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ORIGINAL ARTICLE

Aplastic Anemia in Children

by

WIDAYAT; SUNARTO; SUTARYO; M. ZURGHIBAN AND ISMANGOEN

(From the Department of Child Health, Medical School, Gadjah Mada
University, Y ogyakarta)

Abestract

During a period of 5 years (1975-1980) nine children with aplastic anemia
were admitted to the Department of Child Health, Gadjah Mada University Hos-
pital, Yogyakarta, They were 6 boys and 3 girls from 4 to 12 years of age. Of
all the patienss, 7 could be classified as the acquired type, and 2 as the idiopat-
hic type. Generally, they were admitted with the following chief complaints : pa-
leness, weakness and bleeding manifestations (skin bleeding 100%, bleeding of
nwucous membrane 44,4%). All of them showed pancytopenia. Eight patients
showed normocytic  normochromic anemia and one patient had microcytic hypo-
chromic anemia. Seven patients had aplastic bone marrows, the other two hypo-
plastic. All patients received prednison and oxymetholon.

Only one got remission after getting therapy for eight months. Six of nine
patients died (66,6%). Four of the six death were caused by bleeding (44,7 %),
and two others might be caused by sepsis and bleeding (33,3%).
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Intreduction

Aplastic anemia is characterized by se-
vere anemia, leucopenia, thrombocytope-
nia with aplastic or hypoplastic of bone
marrow and usually with a normal size
spleen (Kempe et al., 1976).

Generally the complaints are paleness,
weakness, and often followed by fever
and biceding manifestations. This discase
was reported firstly by Ehrlich in 1888
(Wintrobe, 1974), while the term ”Aplas-
tic Anemia” was used for the first time
by Chauffard in 1904 (Miale, 1972).

There are 3 general types of aplastic
anemia in childhood: idiopathic aplastic
anemia, secondary/acquired aplastic ane-
mia, and Fanconi’s congenital pancytope-
nia (Kempe et al., 1976; Rahman et al,,
1976). Congeaital aplastic anemia which
is not accompanied by other congenital
anomalies was found firstly by Estren
and Dameshek (Miale, 1972).

The etiologic factor is obscure, but the
acquired type of aplastic anemia may be
the influence of radiation, cytostatica
which produce bone marrow depression.
Some chemical and other drugs such as
benzen, pherothiazin, sulfonamides, phe-
nylbutazon etc. especially chlorampheni-
col are considered potentially myelotoxic
{Bloom and Diamond, 1968). Furthermo-
re viral hepa itis is considered as the cau-
se of acquired aplastic anemia.

Some therapeutical efforts have been
done includirg corticosteroid and andro-
gen treatment (s‘ngly or in combination),

splenectomy, bone marrow transplantati-
on and supportive therapy such as blood
transfusion and preventive measures aga-
inst infection (Wintrobe, 1974).

Aplastic anemia is a senious disease,
the treatment of which needs special fa-
cilities, but the result is still not satisfac-
tory and even mostly are fatal ending.

Usually the patients are sent to the
hospital in a seriously ill condition and
they have received various drugs before
such as: roborantia, hematinics, anticoa-
gulantia etc., which in fact are useless.

The purpose of this study is to present
some aspects of aplastic anemia cases,
Fparticularly concemning the clinical and
laboratory picture and the results of tre-
atment in the Department of Child He-
aith, Gadjah Mada University Hospital
Yogyakarta.

Materials and methods

The cases reported below consisted of
9 patients admitted to the Department of
Child Health, Gadjah Mada University
Hospital in a five-year period (1975-
1980).

The diagnosis was tased on anamne-
sis, physical examination, laboratory in-
vestigation of peripheral blood picture
and bone marrow aspirate. Blood che-
mistry examination was done according to
indication.

Sex, age, date on admission, the histo-
ry of iliness included chemical exposures,
radiation exposure, drugs and viral hepa-
titis  which may produce this disease,
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were recorded. The criteria for suspec-
ted involvement of agents (chemical/
drugs) were history of exposure during
six months before the onset of symptoms
and four months for viral hepatitis (Le-
wis, 1965; Rahman et al., 1976).

Peripheral blood examination was re-
peated every week, and bone marrow as-
pirate was done every month.

The diagnosis of aplastic anemia was
established by the presence of pancyto-
penia with aplasia/hypoplasia of bone
marrow besides anamnesis and clinical
course of the disease, such as anemia
with all its manifestations, bleeding
with all the effects, with or without in-
fection.

All the patients were treated with pre-
dnison 1 mg/kg body weight/day and
oxymetholon 5 mg/day. Other treatment
included blood transfusion and adminis-
tration of antibiotic on indication.

Remission was evaluated from the im-

provement of the clinical statu§ ‘su‘ch as
decrease of hemorrhages, requiring no
additional blood transfusicn ctc., and pe-
ripheral blood and bone marrow picture.

Results

In the period of Janmuary 1975 until De-
cember 1980, 9 patients were diagnosed
as aplastic anemia, consisted of 6 boys
and 3 girls. Most of them were native
Indonesian, one was Chinese.

Before admission they had received
various drugs such as roborantia (100%),
hemostatics and hematinics (77,8%). Ni-
ne of the patients had a histcry of radia-
tion exposure, only one paticnt had suf-
fered from viral hepatitis i.e. 3 months
before the symptoms of aplistic appea-
red, 6 patients had taken cklorampheni-
col and acetyl salicylic acid (bodrexin
tatlet) within 6 months before the onset,
while two patients were doubtfull (table
1). On admission all patieats showed

TABLE 1: Drugs/chemical agents which are suspected to be the cause (anamnesis)

Case no, Sex Age Drugs/chemical agents/cthers
| M 11 years chloramphenicol
bodrexin (salicylate)
2 M 10 years ? .
3 F 5 years kemicetin/chloramphenicol
bodrexin (salicylate)
4 M 9 years chloramphenicol
5 F 11 years viral hepatitis
6 M 8 years chloramphenicol
bodrexin (salicylate)
7 M 4 years ?
8 F 12 years chloramphenicol
bodrexin (salicylate)
9 M 6 years bodrexin (salicylate) o
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weakness, pallor, fever and bleeding ma-
nifestations such as: petechia and ecchy-

TABLE 2:  Hemorrhagic diathesis in 9 patie
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mosis (100%), epistaxis (449) and gum
tleeding in 4 patients (44,4%) (table 2).

nis with aplastic anemia

Case no.

Type of hemorrhage

W e I & U B N =

ccchymosis,

epistaxis, ecchymosis

cpistaxis, ecchymosis
ccchymosis, gum bleeding
epistaxis, ecchymosis
ecchymosis, gum bleeding
ecchymosis, gum bleeding
epistaxis; petechiac
ecchymosis, petechiae
ecchymosis, gum bleeding

On physical examination all of them
were severely anemic without splenome-
galy, hepatomegaly and Iymphadenopa-
thy. All the patients admitted were in a
seriously ill condition.

TABLE 3a: Hematologic data on admission

Bloed hemoglobin level 2-8 gmY, leuc-
ocyte counts  1500-6300/mm?, thrombo-
3000-56000/mm®,
Cyte count 6% in 2 patients and the rest

cyte counts

were under 3% to zero (table 3a).

reticulo-

| )
Case Ht 1 Hb Erythrocyte Type of B ey
no. (%) | (%) count/mms3 anemia S
[ Yo /mm3
1 8 ‘ 3 1.050.000 normocytic 0 0
[ normochromic
2 15 5,4 2.590.000 by 3 7.770
3 6 i 2 1.750.000 microcytic 0 0
[ hypochromic
4 18 6 1.950.000 normocytic 7 13.671
normochromic
5 17 6 2.210.000 . 0 0
6 10 3 2.460.000 ” 1 2.400
7 8 | 27 1.030.000 » 1 1.030
8 8 2,8 1.080.000 " 6 6.480
9 25 8,2 2.070.000 " 0 0
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All patients had positive tourniquet
test, prolonged bleeding time and poor
clot retracticn. Bone marrow examina-
tion showed aplasia in 6 children, hypo-
plasia in 2 patients. One patient at first

TABLE 3b: Hematologic data on admission

showed hypoplasia of erythropoietic and
thrombopoietic system, but after a week
she showed aplastic bone marrow (ta-
blz 3b).

Granulo | I
Case Leuco, Lympho Thrombo. | Bone
no. /mm? E (%) /mm?” ! marrow
Yo mm?

1 2.800 26 728 74 12000 | aplasia

2 4.000 12 480 88 14.000 aplasia

3 1.500 13 195 87 20.000 hypoplasia

4 6.300 17 1.071 82 52.000 aplasia

5 3.100 9 279 91 4.000 aplasia

6 3.750 20 750 80 25,000 aplasia

7 3.600 18 648 72 10.600 aplasia

8 3.900 34 1.326 66 56.000 hypoplasia

9 3.100 10 310 89 30.000 aplasia

There were no side effect of the treat-
ment. Only one patient goi remission
after eight menths therapy and the others
never achieved remissicn until death.
Out of these nine patients 1 was lost for
fcllow up, 7 died. The causes of dcath
were thought to te mainly due <0 hemor-
rhages alone in four patients, and hemor-
rhages with sepsis in three paticnts. One
patien: who is still alive did not achieve
remision (table 4).

Discussicn

During five years there were 9 cases
of aplastic anemia at the Department
of Child Health, Gadjah Mada Univer-
sity Hospital (0,15% of total admissions).
Comgpared with other Child Health De-

partments within a five-year period, there
were 22 cases in Jakarta; 12 cases in Su-
rabaya from 8452 patients admitted
(0,14%), and 22 cases in Bandung from
6271 patients admitted (0,35%) (Markum
et al., 1969; Untanio et al. 1970; Rahman
et al., 1976).

We found a higher incidence in males
similar to that found by Markum et al,
1969 and Untario et al., 1970. Other aut-
hor did not find any difference in sex
distributions (Scott et al., 1959; Lewis,
1965; Rahman et al., 1976). Seven pa-
tients could be classified as the acquired
type and two patients as the idiopathic
type.

The cause of bone marrow failure
could not be elicited in 2 cases. Chloram-
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TABLE 4: Treaiment and out-come in 9 cases of aplastic anemia

Treatment ’ Cor.np lica-
Case | tions Remis- Follow Out
no. pred. oxy- {rans- - bleed- sion up come
meth. fus. ing
1 -+ -+ + — -|- -— 3 months died
2 + + + — + — 6% died
3 + -+ + + —+ s 1% 7 died
4 + + + - + after 8
months 9 2 #
5 + + + +- + — 0 died
6 -+ + + — + — 5 died
7 + + + — + — 18 days lost for
follow-
up
8 + + + -+ + — 3% months Sk
9 -+ + + — — 1 weeks died
Note :

#* Jost for follow up

# still alive until December 198¢ ii a good condition, first diagnosed 15th August, 1980.

phenicol as the cause were suspected in
one case, wiereas salicylate and a com-
bination of chloramphenicol with salicy-
late in 1 case and 4 cases respectively.

Davis and Rubin (1972) found that
24% of their cases were caused by chlo-
ramphenicol, while Bloom and Diamond
(1968); Frecerick et al., 1972; Rahman
et al, 1976 found 36,6%, 27,5, and
13,6% respectively.

Although its mechanism was not clear
yet most writers believed that there was
a relationship between chloramphenicol
and bone marrow aplasia.

Chloramphenicol could cause vacuo-
lizaticn and depression of the erythro-
poietic and hemopoietic system (Awwad,

et al., 1975; Bachtin et al., 1978), reticu-
locytopenia and vacuolization of blast
czall in the bone marrow (Curdy, 1963).

poietic and hemopoietic system (Kamel,
1975; Bachtin et al., 1978), reticulocyto-
penia and vacuolization of blast cell in
the bone marrow (Curdy, 1963).

In viiro the effects of chloramphenicol
on chromosome are: breakdown, frag-
mentation and intra-chromosome vacuo-
lization (Mitus and Coleman, 1970). Bo-
ne marrow suppression by chloramphe-
nicol occurred as the result of protein
synthesis inhibition of mitochondria and
finally suppression of heme synthetase
(ferrochelatase), so there was a blockade

to the last step of heme-synthesis (Junis,
1975).
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No much study has been done yet on
the influence of salicylate upon bone
marrow, but there was an assumption
that it had a myelotoxic effect {Bloom
and Diamond, 1968). Cases reported by
Rahman et al. (1976) revealed that
18,1% of the cases may be caused by sa-
licylate and our study suggested a figure
of about 11%.

One of our cases may be caused by
viral hepatitis. Alyouni and Doeblin
(1974) collected data on aplastic anemia
which was caused by viral hepatitis from
previous authors. They found 90 cases
included 2 of their cases.

The relationship between viral hepa-
titis and aplastic anemia was obscure but
thrombocytopenia and granulocytopenia
were known for a long time as the hema-
tologic abnormalities in the first stadium
of viral hepatitis (Conrad et al., 1964).

1t was known that the mitosis of leu-
cocyte in patient with viral hepatitis was
suppressed and its serum could inhibit
mitosis of normal leucocyte.

There was a latent period between the
onset of viral hepatitis and the appea-
rance of aplastic ancmia. Alyouni and
Doeblin  (1974) found that 80% cases
had a latent period of about 10 weeks.
Twelve weeks were the interval beiween
hepatitis and the appearance of aglastic
anemia in one patient of our study.

The clinical manifestations in our pa-
tients did not differ from those menti-
oned in the literature. Hemorrhagic
diathesis was found in all patients. The
types of hemorrhages in the patients on

admission can te seen in table 2. On
admission most of the caszs showed a
normocytic normochromic blood picture
(8patients); one patient showed microcy-
tic hypochromic anemia, this patient
also suffered from ankylostomiasis.

The mortality was high (66,6%) simi-
lar to the reports of other authors, In Bos
ton 71% of 58 cases of acquired aplastic
aneraia died {Frederick et al., 1972) and
in Bandung the mortality reported was
57% of 14 cases who could be followed
up (Rahman et al., 1976).

The treatment with anabolic-andro-
genic-steroid  gave 53,49  response;
with corticostercid only 11,7% response
(Petry et al,, 1968; Suparman et al., 1978),
while with androgen the rcmission was

40-50% (Junis, 1975). In our 9 cases the
treatment with anabolic-androgenic ste-
roid resulted in remission omly in one
case.

Most literature stated that the progno-
sis of aplastic anemia depended on many
factors such as: the severity of bone mar-
row failure (Shahidi et al., 1961; Deposito
et al., 1964), the severity of thrombocy-
topenia and  granulocytopenia (Lewis,
1965), fetal hemoglobin level (Bloom et
al., 1968; Abdul Sallam et al., 1972).

Four hematologic criteria i.e. reticu-
locyte count, thrombtocyte count, neutro-
phil count and bone marrow aplasia
could be used as parameters to predict
the prognosis (Himawan et al., 1976).

Our six patients who died showed neu-
trophil count less than 1000/mm?® and
rlateiet count less than 20.000/mm?; in
agreement with Lewis criteria for a poor
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prognosis. Markum et al. (1969) stated
that the value of neutrophil count 2000/
mm? and piatelet count less than 20.000/
mm* were capable to predict a poor prog-
nosis because it needs a longer treatment
with testosteron and coriicosteroid com-
pared with ihe patient who have higher
neutrophil and platelet count. Qur four
patients who died showed reticulocyte
counts less than 20.000/mm?, neutrophil
counts less than 500/mm®, thrombocyte
counts less than 30.000/mm® and bone
marrow aplasia. This condition indicated
a poor prognosis (Himawan et al., 1976).

Bloom ard Diamond (1968) and Ab-
dul Salam et al. (1972) reported that the
Hb F level of less than 400 mg% showed
a bad progrosis. Hb F examination was
done on only four patients. All of them
showed a level of Hb F less than 400
mg%. Out of these four patients, one was
lost for follow up and three died.

Summary

Nine cases of aplastic anemia has been
reported. Seven patients could be clas-
sified as the acquired type and two pa-
tients as the idiopathic type.

The cause of the disease could mot be
clicited in 2 cases. Chloramphenicol as
the cause was suspected in 2 cases, whe-
reas salicylate and a combination of
chleramphenicol and salicylate in one
case and four cases respectively.

Treatment consisied of blood transfu-
sicn  and a comtination of prednison-
oxymetholon. Only one case achieved
remission after 8 months therapy.

Seven out of nine patients died, one
patient was lost for follow up. The aut-
hors conclude that the prognosis of ap-
lastic anemia in children especially with
aplasia of bone marrow is very poor.
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