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ABSTRACT: Thiamine responsive megaloblastic anemia (TRMA) is an autosomal recessive disorder,
which is caused by loss of function mutations in the SLC19A2 gene. TRMA is characterized by anemia,
deafness, and diabetes mellitus. We now report two sisters, the eldest of which presented to a
different hospital during childhood with sensorineural deafness, which was treated with a hearing
prosthesis, insulin requiring diabetes, megaloblastic anemia. The younger sister is also affected with
sensorineural deafness along with diabetes and megaloblastic anemia. Because a diagnosis of TRMA
was suspected, therapy with insulin and thiamine was started to which the child is responding.
Diabetes associated with deafness and megaloblastic anemia, suggests a diagnosis of TRMA.
KEYWORDS: Diabetes mellitus; Deafness; Megaloblastic anemia; Thiamine.

INTRODUCTION: Thiamine responsive megaloblastic anemia (TRMA) is an autosomal recessive
disorder, which is caused by loss of function mutations in the SLC19A2 gene.! TRMA is characterized
by anemia, deafness, and diabetes mellitus. It can be associated with retinitis pigmentosa and
olfactory abnormalities? as described in wolfram syndrome. It can also be associated with cone-rod
dystrophy, 2 heart rhythm abnormalities and structural cardiac anomalies.3

CASE REPORT: A 7.5 year old girl was admitted to with extremely high blood sugar levels, severe
pallor and mild grade temperature. Her mother noticed an increase in body temperature two days
ago and the blood sugars remaining constantly high since three to four days even on subcutaneous
insulin.

Previously the child was admitted with similar complaints of high blood sugars and severe
pallor thrice, during 2 years, 3 years and 6.5 years of age, which were managed with insulin infusion
and blood transfusions. The child also suffered from three to four episodes of seizures when she was
3 years old which was explained because of hyperglycemia.

The mothers prenatal, child’s natal and postnatal period was uneventful. The child is fully
immunized according to the [AP immunization schedule. She attained all developmental milestones
according to the appropriate age. The first time the parents took the child to a hospital when she was
a year old as she would respond to any sound, when she was diagnosed as having sensorineural
hearing loss as was given a hearing aid.

Then the parents noticed increased urine output at three years of age when she was
diagnosed to have diabetes mellitus and anemia for which she was started on subcutaneous insulin
and blood transfusions. She was admitted and treated for hyperglycemia and anemia on two other
occasions. Her blood sugars are poorly controlled since the time of diagnosis of diabetes mellitus.

Present examination of the child revealed severe pallor with hepatosplenomegaly, very high
blood sugars, and mild fever. The child was immediately started on insulin infusion with blood
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transfusions; sugars were greatly fluctuating in spite of the insulin infusion. Peripheral blood smear
showed normocytic hypochromic red blood cells with hypersegmented neutrophils, severe
thrombocytopenia. Bone marrow aspiration was hypercellular and contains RBC precursors called
megaloblasts and hypersegmented megakaryocytes. The child’s parents are unaffordable for gene
analysis.

On second day of admission the child’s younger sister, aged 5years was visiting her and we
happened to notice that she was very pale. On investigating her blood picture she was also found to
be anemic with megaloblasts on the peripheral smear. Hence, a bone marrow aspirate was taken for
her too which revealed a similar picture.

In history we found that this child was also diabetic since she was three years old and her
hearing loss was detected at a much earlier age, i.e. 1.5 years. She was already on insulin but had
never undergone any blood transfusions in the past and she has been using a hearing since 3.5 years.
Her hyperglycemia was not as variant as her sisters but would have drastic changed periodically.

The child has a younger brother as well, aged 3 years, who is perfectly healthy without any
anemia, diabetes or hearing loss.

The child and her sister were started on oral thiamine, within 10 days their blood sugars were
on borderline levels and our patient’s appetite started improving. After one month of treatment our
patient’s blood sugars are well controlled on subcutaneous insulin and no anemia was detected on
repeated investigations in either of the sisters. Based on the above examination, lab investigations
and response to treatment and inheritance pattern the female siblings were diagnosed as thiamine
responsive megaloblastic anemia.

DISCUSSION: Thiamine responsive megaloblastic anemia (TRMA), also known as Rogers syndrome,
is an autosomal recessive disorder, that was described in 1969.4 Which is caused by loss of function
mutations in the SLC19A2 gene, that is responsible for encoding the high-affinity thiamine
transporter protein>7 and the locus has been localized to 1.4-cM Region of 1q23.8 Distinct mutations
in SLC19A2 have been described in many families® and lead to either a lack of the protein product or
an altered structure of the protein so that it is not properly targeted to its site of function on the cell
membrane.9.10

TRMA is characterized by anemia, deafness, and diabetes mellitus. Hematological features
consist of the unique combination of megaloblastic changes and the ring sideroblast abnormality,
with variable degrees of neutropenia and thrombocytopenia.ll

The megaloblastic change is thought to result from impaired nucleic acid synthesis via
nonoxidative branch of the pentose cycle, where transketolase requires thiamine as a cofactor?2.
Some of the recent data indicate defective heme synthesis,!3, which would explain the ring
sideroblasts, but the mechanism in undefined. It may relate to the role of thiamine as a cofactor for a-
ketoglutarate dehydrogenase.1*

Further reports on TRMA described congenital heart disease, arrhythmias, abnormalities of
the retina and optic nerve, aminoaciduria, situs inversus, and stroke-like episodes in addition to the
characteristic triad.!5-20 Thiamine in pharmacologic doses usually ameliorates the anemia and
diabetes initially, but it has become ineffective in adulthood.2!
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