
Introduction:
Arsenic is an ubiquitous element detected in low
concentration in virtually all environmental media1.
Arsenic remains in two forms –organic and
inorganic2. Organic arsenic is usually taken with food
and is known to be least toxic. But drinking water
derived from underground source contains arsenic in
inorganic form. This is known to have higher toxicity
and is significantly hazardous for human health.
Exposure to arsenic compound may follow inhalation
and contact during occupational exposure of metal
workers or workers engaged in the manufacturing of
fertilizers and pesticides. In Bangladesh people
depends primarily on rice for their calorie intake
(about 70% of daily in take). Study suggests that rice

is an important dietary source of arsenic toxicity
because it consumes arsenic from water during
cooking. They also drink tube-well water as a source
of safe water which contains arsenic in many areas3.

Arsenic toxicity is identified as a public health
problem throughout the world. In many countries of
the world, arsenic in drinking water has been detected
at a concentration higher than the accepted level of
0.01mg/L4. These are Bangladesh, Argentina,
Australia, Chile, China, Hungary, India, Mexico,
Peru, Thailand & USA. Countries where adverse
health effects have been documented also include
Bangladesh, India, China & USA5. In Bangladesh
fifty four out of total sixty four districts are affected
by arsenic contamination in tube well water6. The
arsenic level of 46% of the samples taken in 64
districts were above safe level i,e 0.01 mg/L7. As a
result 35 million people are at risk of arsenic toxicity
in Bangladesh only. In 1993 arsenic intoxication was
first identified in Chapai Nawabganj district of
Bangladesh by NIPSOM8.

Till date no case has yet been reported about
haemosiderosis occurring as a consequence of arsenic
intoxication. The authors would like to share the
experience of managing a girl who presented with
progressive pallor, mild jaundice and hepato
splenomegaly since 4 months of age. She was
provisionally thought to be a case of congenital
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Summary:
Arsenic is an ubiquitous element detected in low
concentration virtually in all environmental media. Arsenic
intoxication may occur following ingestion, inhalation or
contact. A 51/2 years old girl with arsenic intoxication and
haemosiderosis was admitted in the department of
Paediatric Gastroenterology and Nutrition, Bangabandhu
Sheikh Mujib Medical University. In Bangladesh 54 out of
64 districts are affected by arsenic contamination in tube-
well water. 35 million people are at risk of arsenic toxicity.
This patient presented with history of repeated blood

transfusion since 4 months of age associated with fever,
Jaundice and abdominal pain. She also had anaemia and
hepatosplenomegaly. She had high arsenic level in urine
and hair samples. Haemosiderosis was diagnosed by liver
biopsy. She was treated with Desferrioxamine, antioxidant
vitamins (Vit A, E), zinc and blood transfusion. In the
present case haemolysis due to arsenic intoxication
occurred at an early age, for which frequent blood
transfusions were needed. Multiple transfusion without
proper chealation led to development of haemosiderosis.
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haemolytic anemia. For that she received frequent
blood transfusion which led to the development of
haemosiderosis of liver.

Case Report:
A 51/2 years old girl of non-consanguinous parents
was admitted in Paediatric Nutrition and
Gastroenterology unit of BSMMU with the history of
repeated blood transfusion since 4 months of age. She
had fever for 5 months, Jaundice for 15 days and pain
in right side of abdomen for 10 days. She received
repeated blood transfusion initially at 3 months
interval but monthly during last 2 years. She received
inadequate doses of oral desferrioxamine. For the last
5 months she developed irregular fever without any
evening peak associated with anorexia, weakness and
pallor. She also developed Jaundice for the last 15
days which was gradually deepening.

Her mother had history of repeated abortion and was
diagnosed as a case of chronic arsenicosis since her
adolescence but was not treated accordingly. Two of
her maternal aunts gave history of primary sterility.
They used tubewell water for drinking and other
household purposes. Subsequently the tubewell water
was identified as having high arsenic content by
survey of health authority.

On examination she was pale, icteric & her weight
was just below 10th centile. Her abdomen was
distended with hepatosplenomegaly. There was no
ascites. Her vital signs were within normal limit.

She had white cells count of 10 x 10 9/L (Neutrophil
55%, Lymphocyte 35%, Monocyte 5%, Eosinophil
5%) with platelets count of 180 x 10 9/2 . Her
haemoglobin was 8.5 gm/dl, HCT 25%, MCV 70 fl,
MCH 24 pg, MCHC 34 gm/dl and 3% reticulocyte
count. The peripheral blood film showed
anisopoikilocytosis with microcytic hypochromic
anaemia with many nucleated RBCs, pencil cells, &
teardrop cells. The arsenic level of her urine and hair
were 800µg/L and 15.6µg/g respectively. (Normal
level of arsenic in urine and hair are 0.005-0.04 mg/L
and 0.08-0.25 mg/Kg respectively).

Blood chemistry revealed bilirubin 13.7 mg/dl, ALT
542 U/L, Random blood sugar was 4.5 mmol/L,
serum iron-172 µmol/L, serum ferritin-1007495 µg/l

(1000 times higher than normal), serum Iron Binding
Capacity was 49.8µmol/L, serum Ceruloplasmin 63.4
mg/dl. Her coagulation profile revealed prothrombin
time 14.7 sec with INR 1.25 and normal bleeding &
clotting time. Hepatitis A, B, and C viral markers
were all negative. USG of whole abdomen showed
hepatosplenomegaly with reduced hepatic
echotexture of the liver. ANA was also negative. Both
direct and indirect coomb’s tests were negative.
Osmotic fragility of RBC was normal. Haemoglobin
electrophoresis was normal. Bone marrow biopsy
showed erythroid hyperplasia.

Biopsy of liver tissue revealed loss of lobular
architecture, marked expansion of portal area with
periportal fibrosis, bridging fibrosis and marked
deposition of haemosiderin in hepatocytes, Kupffer
cells & in fibrous tissue blands. All these features
were highly suggestive of haemosiderosis
progressing to cirrhosis. (Fig-1)
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Fig-1: Biopsy of the liver tissue.

The patient was managed with Desferrioxamine,
antioxidant vitamins (vit A, E), and zinc. She needed
two units of blood transfusion during current
admission.

Discussion:

In order to establish the relationship between arsenic
intoxication and hemolysis a thorough literature
search was carried out. It was described that arsenic
compounds after absorption through either GIT or
skin are readily taken up by red blood cells. It is then
deposited in the liver, kidney, muscle, bone, skin and
hair. After exposure, arsenic enters the red blood cells
and causes membrane instability leading to massive
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haemolysis. It poisons the enzymatic process vital to
the cell metabolism and decrease ATP production
with inhibition of glycolytic pathway 9,10. In
presented patient the skin pigmentation, arthropathy,
cardiac involvement and portal hypertension has not
yet developed.

Acute arsenic intoxication presents with
gastrointestinal symptoms eg nausea, vomiting,
diarrhea and haemolysis. Neurological symptoms eg
peripheral neuropathy, seizure or coma and other
manifestations eg facial oedema, intravascular
haemolysis, hepatomegaly, renal failure and
circulatory collapse may also occur in acute arsenic
intoxication11. Chronic arsenic intoxication is
associated with various haematological changes,
peripheral neuropathy, various skin changes and
hepatocellular damage12. Haematological changes
include anaemia, neutropenia & thrombocytopenia.
Anaemia is mostly due to haemolysis. High serum
bilirubin level is due to haemolysis and hepatocellular
damage. Epidemiological studies have shown an
association between malignancies such as skin
cancer, lung cancer, leukaemia & lymphoma with
arsenic intoxication13.

Presented patient ingested arsenic contaminated
water, rice and other food grains since early
childhood. She was breastfed by her arsenic
intoxicated mother. As the child is exposed to a very
high arsenic level from intrauterine life, features of
arsenic intoxication developed at an early age of 4
months. Haemolytic manifestations may occur both
in acute and chronic intoxication. High hair arsenic
level is considered to reflect chronic intoxication. On
the other hand intravascular haemolysis and high
urinary concentration of arsenic were considered to
reflect acute intoxication. The most useful laboratory
test for confirming arsenic intoxication is the urinary
arsenic level14. Non-exposed persons have levels
below 10 gm/g of creatinine while persons exposed to
0.01mg/L of arsenic, have levels of 50 g/g of
creatinine. Acute poisoning is caused at 1000 gm/gm
of creatinine or higher levels. Another diagnostic
method for arsenic intoxication is measuring arsenic
level in the hair & nail15.

Therapeutic red cell exchange is used to treat patients
with haemolytic anaemia due to arsenic intoxication

despite insufficient evidence of its effectiveness16.
In addition, chealating agents including D-
penicillamine and dimercaprol are used in chronic
arsenic poisoning. Vitamins and antioxidants are also
used for the treatment of chronic arsenic
intoxication17.

Conclusion:
Children who present with anaemia, Jaundice &
history of repeated blood transfusion is usually
considered as suffering from congenital haemolytic
anaemia . A high level of suspicion coupled with
arsenic endemicity may help us to make an early
diagnosis of hemolytic anaemia due to arsenic
toxicity. A coincidental finding of arsenicosis in the
palms and soles of the attending mother, raised the
suspicion of arsenicosis in presented patient. In depth
sociodemographic history and enquiry of family
members provided clue to the diagnosis. Careful
investigation of the patient helped us to diagnose the
child as having haemosiderosis due to repeated blood
transfusion for haemolysis caused by arsenic
intoxication.

Inspite of having anaemia & impaired hepatic
function, the patient improved by conservative
management. She was discharged with antioxidants,
chealating agent, zinc and proper counseling to the
parents.
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