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narrow lanes in Rohtak unlike Delhi. The
sunlight penctrates to almost all the
houses. Therefore, children living in
Rohtak with abundant sunshine through-
out the year are free from rickets even with

low vitamin D intake in diet(11). ,
Y
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Although hemorrhagic manifestations
are well described tn protein energy mal-
nutrition (PEM), its pathogenesis is not
very clear(1). Vascular lestons have been
implicat®d as a causal factor by
Bhattacharya et al.(2) while coagulation
factor abnormalities and presence of dis-
seminated intravascullar coagulation are
described by others(3,4). Abnormalities in
platelet function and thrombocytopenia are
also described(1,3).

In these studies, children with acute in-
fections, mostly severe, have been in-
cluded. Since the presence of infection can
cause hemostatic abnormalities(6), it is dif-
ficult to attribute the observed defects to
PEM. Therefore, we studied platelet func-
tions in children with PEM who did not
have active infection.

From the Deparntments of Pediatrics and
Pathology, Lady Hardinge Medical College,
New Delhi 110 001.

Reprint  requests:  Dr. Jagdish Chandra,
Department of Pediatrics, Kalawati Saran
Children’s Hospital, New Delhi 110 001.

Received for publication September 6, 1990;
Accepted February 20, 1991



INDIAN PEDIATRICS

Mafterial and Methods

Thirty malnourished children, between
one to five yecar old, attending Kalawati
Saran Children’s Hospital, New Delhi were
the subjects of the study. Twenty age
matched children with normal weight for

age formed the control group. Malnour-

ished children were classified into various
grades of PEM (IAP classification)(7). A
detailed history was obtained and complete
general and systemic physical examination
was performed. Hemorrhagic manifesta-
tions were particularly looked for and Hess
tourniquet test was done in all children.
Children with acute infections were
excluded from the study.

A complete hemogram including esti-
mation of hemoglobin (cynmethomoglobin
method), total and differential leucocyte
count, erythrocyte scdimentation rate,
packed cell volume and examination of
peripheral blood smear were done by stan-
. dard methods. Investigations done in both
groups of children to assess platelet func-
tions included platelet count, platelet
adhesiveness in vivo, platelet aggregation
to collagen, platelet aggregation to ADP
and platelet factor-3 availability(8-10).

, For statistical analysis, Grades I and II
PEM cases were grouped together and
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Grades III and IV PEM cases were in-

cluded in other group.

Data obtained was tabulated and ana-
lyzed using Student’s ‘C test and Chi-
square test.

Results

The age and sex distribution were com-
parable in study and control group children
(mean age 35.6 and 27.3 months, respec-
tively). Six children (20%) bad Grade I, 11
(36.7%) had Grade II, 10 (33.3%) had
Grade III and 3 (10%) had Grade IV
PEM. Five children (16.6%) had edema
(Gr. I-1, Gr. 112, Gr. 111-2). .

None of the children had any clinical
evidence of bleeding and Hess test was
negative in all.

As shown in Table I, mean platelet

count was lower in malnourished children,

especially with Grades IfI and IV PEM,
but this difference was not significant
(p>0.05).. However, thrombocytopenia
(defined as platelet count less than
1,50,000/cumm) occurred more {requcntly
in the study group (in severe PEM). In
comparison to the control group, 6 cases

(20%) in the study group had low platclet

count (p<0.05).
Table II shows that the mean value of
platelet adhesiveness was significantly

TABLE 1-Platelet Count in Study and Control Group

Platelet count Control - Study group  Grades1 &II  Grade IIT & IV p value

{thousand/ group (All cases) PEM PEM

cu mm) (n = 20)* (n=30)** (n=17)*** = (n = 13)%¥**

> 150 20:(100) 24 (80) - 15-(88) 9 (70) _ :

< 150 0 6 (20) 2(12) 4 (30) *fEx <0.05

' ' */Eex 50.05

*/**** <0-01

Mean+S.D. 176.6 £23.67  168.1 +48.64 179.23 +4737 153.6 +47.18 */*** 0.5
*/**** >05

Figures in parentheses indicate percentages.
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TABLE I1-_Platelet Function Tests in Malnourished Child}en :

Gradés

Platelet Control Grades p value
functions group 1&11 I &1V
' - PEM |
(n=20*  (n=17** (n = 130)***
Mean platelet adhesivencss 40.85 37.18 36.15 e <001
(% * Standard deviation) (£4.06) (£2.98) (+4.82) * /R <0.001
Mean platele aggregation to collagen 5897 57.8 56.3 /o  >05
(% = Standard deviation) (£8.77) (£6.96) (£12.50) xR 505
Abnormal platelet adhesiveness Nil Nil 2 A I
' Y A N
Abnormal platelet aggregation to collagen Nil Nil 2 */x >»05
S L R 508
Abnormal platelet aggregation to ADP Nil Nil et 2 */¥* >035
R ' * ik 505
Abnormal platelet factor-3 availability Nil Nil 3 5005
*REE <0025

lower in malnourished children. No signifi-
cant difference was observed in mean value
of platelet aggregation to collagen in mal-
nourished and control group. Abnormal
platelet adhesiveness and abnormal plate-
let aggregation to collagen and ADP were
observed in two children with Grade I
PEM. One of these also had abnormal
platelet factor-3. In two other children with
Grade 1V, PEM, abnormal platelet factor-
3 availability was obscrved as an isolated
finding. None of the children with abnor-
mal platelet function tests were throm-
bocytopenic.

Discussion

Of 30 children with PEM, 10 (33.3%)
had one or more abnormalities of platelet
function or thrombocytopenia. Six (20%)
children had thrombocytopenia. Throm-
bocytopemia has also been observed carlier
and in some studies the incidence was
higher because only those PEM cases were
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studied who had clinical evidence of bleed-
ing(1,3,4). .

Platclet functions were deranged in
four malnourished children with Grades IIT
and IV PEM. Abnormal platelet aggrega-
tion to ADP and collagen were observed in
6.6% of malnourished children. A similar
incidence (5.5%) of abnormal viscous
metamorphosis (aggregation) had been
observed earlier in malnourished children
with no bleeding. A higher incidence of
abnormal viscous metamorphosis was ob-
served in children with purpura(l,5).

Why thrombocytopenia and platelet
function abnormalities occur in PEM is not
well understood. Bello et al. found lactate
concentration abnormalities in platelet rich
plasma of PEM cases and pointed out that
there might be an intrinsic metabolic al-
teration in platelets in PEM cases or an
abnormal microenvironment exists(5).

Bhattacharya and Basu studied the
bone marrow aspirates of thrombo-
cytopenic PEM cases and found active
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megakaryocytes, thus ruling out megakar-
yocytic hypoplasia(11). Iron deficiency and
megaloblastic anemia have been impli-
cated to cause thrombocytopenia and/or
defective platelet functions(12,13). Pres-
ence of disseminated intravascular coagu-
lation might explain occurrence of throm-
bocytopenia in some of the cases(4).

The results of this study show that in
PEM even in absence of acute infection,
mild thrombocytopenia and some abnor-
malities of platclet functions exist. Though
no clinical evidence of bleeding was no-
ticed, these abnormalities render the PEM
cases more prone to bleeding with some
other additional insult to hemostatic
mechanisms.

REFERENCES i

1. Dorantes S, Barren I, Arias N, Vazquez
I, Seto R. Pathogenesis of purpura in the
child with severe malnutrition. Trop
Pediatr 1964, 65: 438-445.

2. Bhattacharya AK, Basu AK, Chatterjee
S, Mandal JM. Hemorrhagic manifesta-
tions in Kwashiorker and marasmus. Bull
Calcutta Sch Trop Med 1967, 15: 96-98.

3.  Hassanein EA, Tankovaky I. Distur-
bances of coagulation mechanism in pro-
tein caloric malnutrition. Trop Geogr
Med 1973, 25: 158-162.

4. Bhushan V, Bhagwat GP. Disseminated
intravascular coagulation in malnutrition:

Preliminary communication. Center Afr
J Med 1980, 26: 180-181.

5. Bello A, Dermates S, Marques JL,
Jaimes ML. Physical and biochemical
characteristics of platelets in severely
malnourished children with purpura.
Scand J Hematol 1971, 8: 321-327.

6. Neame PB, Kotton JG, Walker IF, et al.
Thrombocytopenia in septicemia: The
role of disseminated intravascular coagu-
fation. Blood 1980, 56: 88-94.

VOLUME 29— FEBRUARY 1992

7.  Nutrition Subcommittee of the Indian
Academy of Pediatrics. Report of the
Convenor. Indian Pediatr 1972, 4: 360.

8. Borchgrevink CF. A method of measur-

ing platelet adhesiveness in vivo. Acta
Med Scand 1960, 168: 157-164.

9. Zuckay MB, Borolli J. Platelet clumping
produced by connective tissue suspension
and by collagen. Proc Soc Exper Biol
Med 1962, 109: 774-787.

10. Hardisty KM, Hutten RA. Kaolin clot-
ting time of platelet rich plasma: a test of
platelet factor-III availability. Br J
Hematol 1965, 11: 258-265.

11.  Bhattacharya AK, Basu AK. Thrombocy-
topenic purpura in Kwashiorkar. Bull
Calcutta Sch Trop Med 1968, 16: 1-2.

12. Marwaha RK, Singh S, Garewal G, Mar-
waha N, Walia BNS, Kumar L. Bleeding
manifestations in megaloblastic anemia.
Indian J Pediatr 1989, 56: 243-247.

13. Malhotra RK, Saraya AK, Kumar R,
Chowdhary VP, Ghai OP. Platelet aggre-

gation in iron deficiency anemia. Indian J
Pediatr 1985, 52: 139-146.

Gastric Teratoma in Children

D. Basak

A. Das

S.K. Chatterjee
P. Mukherjee

Gastric teratoma is a rare benign tu-
mor, found most frequently in boys. World
literature yields only 55 reports of gastric
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