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ABSTRACT

Rogers syndrome (Thiamine responsive megaloblastic anaemia-TRMA) occurs due to defect in the SLC19A2 gene.
SLC19A2 and SLC19A3 genes encode THTR1 and 2 respectively, which are thiamine transporter proteins. The
SLC19A2 gene is expressed in the inner ear cells, B-islet cells, and hematopoietic stem cells; consequently, the typical
clinical trial of TRMA is diabetes, TRMA, and sensorineural hearing loss. This syndrome, eponymously called
Roger’s syndrome is rare. Mode of inheritance of TRMA is autosomal recessive. Clinical presentation as recurrent
stroke is extremely rare. We present a case of a five-year-old boy who had recurrent large artery territory cerebral
infarcts, with no other identifiable underlying cause of stroke. During current admission, no underlying etiology could
be identified for cerebral infarct. On workup, a preliminary diagnosis of TRMA was made and thiamine
supplementation was instituted. Gene analysis confirmed the diagnosis. The child was a product of non-
consanguineous marriage. There was history of early childhood demise of two older siblings within five years of age
due to diabetic ketoacidosis (DKA). TRMA is a rare autosomal recessive syndrome that manifests as a typical triad
with diabetes, hearing loss and megaloblastic anaemia. The treatment is with high dose thiamine supplementation that
can alleviate symptoms of diabetes and megaloblastic anaemia. Onset and progression of hearing loss may be delayed
with treatment. Some cases may present with recurrent stroke as in the proband.
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INTRODUCTION

Rogers syndrome (Thiamine responsive megaloblastic
anemia-TRMA) occurs due to a defect in the SLC19A2
gene. SLC19A2 and SLC19A3 genes encode THTR1 and
2 respectively, which are thiamine transporter proteins.
The SLCI19A2 gene is expressed in the inner ear cells, 8-
islet cells, and hematopoietic stem cells; consequently,
the typical clinical trial of TRMA is diabetes,
megaloblastic anaemia, and sensorineural hearing loss.
Additional findings that are associated include optic
atrophy, congenital heart disease, and short stature.
Presentation of this disorder as ischemic episodes of
stroke has been reported in 4 cases in literature so far.
This syndrome, eponymously called Roger’s syndrome is
rare. Mode of inheritance of TRMA is autosomal

recessive. Clinical presentation as recurrent stroke is
extremely rare. Here we present a case of a 5-year-old
boy who had recurrent large artery territory cerebral
infarcts, with no other identifiable underlying cause of
stroke.

CASE REPORT

A 5-year-old boy presented to the emergency on
04/10/2020 with altered sensorium and right hemiparesis
of over 24 hours duration.

Birth history of the child was uneventful. The child was a
product of non-consanguineous marriage. Developmental
history of the proband was normal except for impaired
speech. The child had been admitted to various hospitals
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on several occasions earlier. At the age of 11 months, the
child had acute onset left hemiparesis. MRI brain done at
the time revealed right MCA territory infarct. The patient
had been evaluated for common causes of pediatric
stroke. No underlying etiology had been identified.

Around 2 years later, child had suddenly developed
altered sensorium. During this admission, he was
diagnosed to be suffering from type 1 diabetes mellitus
and was in DKA at the time. He was also found to have
bilateral sensori-neural deafness. The speech impairment
of the patient was attributed to sensori-neural deafness.
Child had been managed with insulin and anti-epileptics.

About a year later, when the child was around four years
old, he was again hospitalised; this time with complaints
of generalized weakness and altered sensorium. During
this admission, the child was in DKA and was also found
to have megaloblastic anemia.

There was a history of early childhood demise of two
older siblings within 5 years of age due to DKA.

During the current admission, workup revealed: Heart
rate of 130 beats per minute, respiratory rate of 32 beats
per minute, severe dehydration (BP-100/60 mm Hg and
capillary refill time less than 3 sec, with cold extremities)
and RBS-350 mg/dl. Urine ketones were positive.

The muscular power in the right upper and lower limbs
was 2/5. BERA revealed bilateral sensorineural hearing
loss. Serum  homocysteine levels were 6.98
micromoles/L (normal). HbAlc was 13% (high). Serum
lactate levels were normal and CRP levels were normal-
2.8 mg/dl. There was megaloblastic anaemia on
peripheral smear. Bone marrow examination showed
megaloblastic cells. The levels of folate and vitamin B12
were found to be normal. Retina and Cardiovascular
system examination were normal.

MRI scan was as in Figures 1 and 2.

Figure 1: MRI scan showed large right MCA territory
encephalomalacia on TIWI (left image) and large left
MCA territory acute infarct on DWI (right image).

Figure 2: MRA revealed attenuated RICA and its
branches, likely related to old infarct, as a cause or
consequence. There was no abnormality of the
remaining intracerebral arteries including LICA and
LMCA, hence no evidence of large vessel occlusion to
explain current infarct could be found.

Common causes of pediatric stroke include sickle cell
disease, cardiac disease, Moya-Moya syndrome, cervical
arterial dissection, steno-occlusive cerebral arteriopathy,
coagulopathy and infectious vasculitis. These were ruled
out by laboratory tests, echo, MRI brain and doppler of
neck vessels. The possibility of endocrine and metabolic
abnormalities was considered. A provisional diagnosis of
mitochondrial disorders (Kearns-Sayre syndrome, Leigh
disease) and TRMA was kept. Kearns-Sayre syndrome
and Leigh disease show typical MRI findings: T2
subcortical hyperintensities with areas of calcifications
with or without basal ganglia sidero-calcific deposits. The
brainstem, medulla, putamen, periaqueductal grey matter,
corpus striatum, thalami and substantia nigra are the
characteristic areas of involvement. Diffuse supra and
infratentorial atrophy are occasionally seen.

Hence, TRMA was considered to be the diagnosis. The
patient was started on Pyridoxine and Thiamine
supplements and blood sample was sent for gene
analysis.

The patient showed improvement post Thiamine
supplementation and the gene analysis revealed a
homozygous mutation of the pathogenic variant of
SLC19A2 on chromosome 1.

Thus, the diagnosis of Roger’s syndrome (TRMA) was
confirmed.

High dose thiamine supplementation was started (50
mg/day) in this patient which led to improvement in
blood sugar levels and anemia. Hearing loss remained
unaffected. With time, symptoms of stroke showed mild
improvement.
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Lifelong therapeutic use of thiamine in the range of 25-75
mg/day was recommended and parents were advised to
remain vigilant about the development of paretic
symptoms to facilitate early diagnosis and treatment of
stroke.

DISCUSSION

The typical constellation of findings, viz, diabetes,
hearing loss and megaloblastic anaemia, was first
described by LE Rogers in 1969. The diagnosis of TRMA
is established in a proband (with or without diabetes or
hearing loss):1) With megaloblastic anemia and normal
vitamin B12 & folic acid levels in whom there is a
response to oral thiamine; and/ or 2) By identification of
biallelic pathogenic variants in SLC19A2 by molecular
genetic testing.

Under physiological concentrations, thiamine is
transported into the cell mainly by saturable, high affinity
and low adhesion transporters THTR-1 and THTR-2,
which are encoded by the SLC19A2 and SLC19A3
genes, respectively.! SLC19A2 gene encodes a
transmembrane protein of 497 amino acids called THTR.
TRMA is characterized by mutation of this gene located
on 1g23.3. Intracellular thiamine is converted into
thiamine pyrophosphate (TPP), which is incorporated
into mammalian enzymes involved in the pentose
phosphate shunt pathway and oxidative decarboxylation
reactions. The SLC19A2 gene is expressed in the inner
ear cells, B-islet cells, and hematopoietic stem cells;
consequently, the typical clinical trial of TRMA, that is,
diabetes, megaloblastic anemia and sensorineural hearing
loss, develops. TRMA patients can also show visual
impairment, congenital heart disease, arrhythmia, short
stature, cerebrovascular events, thrombocytopenia, and
leukopenia.’

The B-islet cells in patients with TRMA cannot transport
thiamine effectively, leading to decreased insulin and
type-1 diabetes. Development of diabetes into
ketoacidosis is rare in patients with TRMA; however, in
thiamine shortage, ketoacidosis may also appear before
puberty.® The activity of transketolase in hematopoietic
cells in the bone marrow decreases in patients with
TRMA syndrome causing several cellular abnormalities,
immature DNA synthesis, and anaemia along with the
formation of ring sideroblasts. Thiamine therapy is shown
to alleviate symptoms of anemia and diabetes. Hearing
loss in these patients is attributed to atrophy of the
cochlear inner hair cells due to deficiency of thiamine.
Majority of patients with TRMA syndrome have
deafness, even with thiamine therapy. Therefore, it is
generally believed that thiamine therapy cannot alleviate
deafness but can decelerate its progression.

Currently, 45 different mutations are documented in the
SLC19A2 gene from TRMA patients according to the
Human gene mutation database, for example, in one case,
comprising a single nucleotide deletion (c.791delG).!

Most patients are from consanguineous backgrounds.*®
The patient presented here is a product of non-
consanguineous marriage and seen to have a homozygous
mutation in the SLC19A2 gene.

No data is available to date, in patients with the TRMA
syndrome where evidence of a causal relationship
between Stroke and TRMA has been shown. A new
insight into the genetic mapping of the human
coagulation factor V and anti-thrombin Ill precursors
could pave the way for understanding the disturbed
coagulation cascade leading to susceptibility to
thrombosis and recurrent attacks of stroke in TRMA
patients.5

Multiple recurring infarcts could occur due to changes in
the thrombotic cascade but need further analysis of the
coagulation pathway genes to establish a causal
relationship.

In 2002, Oishi published the report of their work wherein
they produced mice with a defect in SLC19A2 gene.
These mice developed diabetes, hearing loss and
megaloblastic anemia. Diabetes and megaloblastic
anemia improved on institution of therapeutic doses of
Thiamine; hearing loss did not improve. The control
group consisted of wild type mice, kept in identical
conditions, who did not develop diabetes, hearing loss or
megaloblastic anemia.?

CONCLUSIONS

In patients who have diabetes, hearing loss and
megaloblastic anaemia, the possibility of Rogers
syndrome, should be considered and high dose thiamine
supplementation started pending confirmation by gene
analyses. Presentation of the clinical trial, as well as
laboratory examination and genetic analysis, are
instrumental in confirming the diagnosis of such patients.

These patients may have other associated problems such
as visual impairment and cardiac arrhythmias. In our
case, at least two episodes of large artery cerebral
infarctions had occurred.
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