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Abstract

Beta-thalassemia is a major genetic disorder in India affecting approximately 40 million carriers nationwide,
significantly burdening rural populations where healthcare resources are limited. This case of 5 years old male
emphases the need of timely intervention and applying diagnostic tools to rule out such conditions in
underserved parts of India. This case report highlights the successful application of telemedicine, specifically
through Jiyyo Healthcare, in the early detection and management of beta-thalassemia in a paediatric patient
from rural Punjab. By bridging the gap between underserved regions and specialized healthcare, telemedicine
ensured timely diagnosis, appropriate interventions, and better health outcomes.

This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under
the terms of the Creative Commons Attribution License (http:/creativecommons.org/licenses/by/4.0) and the Budapest Open Access
Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium,
provided original work is properly credited.

Introduction

Beta-thalassemia is an autosomal recessive disorder among families, limited infrastructure for
caused by mutations in the beta-globin gene, diagnostic and healthcare settings, absence of
leading to reduced or absent synthesis of beta- specialized care e.g. haematologists in rural areas
globin chains in haemoglobin. This results in are supposed to be major factors contributing to
microcytic anaemia, hepatosplenomegaly and if this issue. Often families from these areas are
untreated, life-threatening complications like misattribute symptoms like anaemia to nutritional
growth retardation, recurrent infections and cardiac deficiencies [6].

failure [1][2]. Facilitating and seeking timely screening

India is home to approximately 40 million carriers techniques, proper patient counselling, avoiding
of beta-thalassemia, with a carrier frequency of consanguineous marriages can help to control these
3%-17% depending on geographic and ethnic issues. Innovations such as telemedicine are
factors [3][4]. Around 10,000 to 12,000 children increasingly used to address these challenges.
born with beta-thalassemia major accounting for Telemedicine platforms like Jiyyo Healthcare
10% of global beta-thalassemia cases. The enable timely specialist consultations and
condition is particularly prevalent in northern and diagnostic services, bridging healthcare inequities
western India among communities like Punjabis, in remote regions. This case illustrates how
Sindhis, Bengalis and Gujaratis (10-17% carrier telemedicine  facilitated the diagnosis and
rates) 3] Rural areas experience management of beta-thalassemia in a 5-year-old
disproportionately higher diagnostic delays due to patient from rural Punjab.

limited healthcare access, lack of awareness, and

infrastructure constraints, resulting 80-90% cases Case Presentation

undiagnosed [8][10]. Beta thalassemia detection A 5-year-old male child weighing 14kg from a
gaps are major problem India is facing as 50% of rural village presented with a one-month history of
carriers nationwide remains undiagnosed consisting fever and ten days of jaundice. His growth

80-90% mainly from rural India. Lack of awareness
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trajectory was below the standard percentile for his
age.

Upon clinical examination, the child found to be
alert and conscious, with stable vital signs and
body temperature of 99°F. His pallor suggesting
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anaemia, while on abdominal examination

suggesting hepatosplenomegaly.

All the lab parameters were analysed and they are
as depicted below:

Table 1: Laboratory parameters on regular follow ups

Laboratory Findings Follow Ups

21/08/2024 25/08/2024 13/09/2024
RBC (million/uL) 4.59 4.74 6.70
Hb (g/dL) 7.30 7.60 3.88
MCV (1) 49.30 49.10 67.00
PCV (%) 22.60 23.30 26.00
MCH (pg) 15.90 15.90 12.30
RDW (%) 16.60 18.20 25.10
Platelet Count (ul) 557 568 -
Malaria antigen Detection (Rapid) Negative - -
Prothrombin time (seconds) 16.40 - -
INR 1.20 - -
Bilirubin Total (mg/dL) 8.45 3.58 -
Bilirubin Direct (mg/dL) 7.85 3.59 -
SGOT (U/L) 1095.20 343.09 -
SGPT (U/L) 569.92 260.69 -
HbA (%) - - 92.10
HbA2 (%) - - 6.00
HbF (%) - - 0.90
Iron Serum (pg/dL) - - 95.40
G6PD 1U/g Hb - - 14.90
Initial investigations revealed anaemia with in early detection of such cases in underserved part

haemoglobin levels of 7.3 g/dl, an RBC count of
4.59 million/pl and a microcytic picture with a
MCV of 493 fl. Liver function tests showed
significantly elevated SGOT (>1000 IU/L),
suggesting liver involvement. Malaria rapid
diagnostic testing was negative. The child was
managed with antibiotics including azithromycin
and cefotaxime, along with supportive medications
such as ranitidine, silymarin and multivitamins.
PT/INR values were poor initially but found to be
improving with treatment.

Follow-up revealed clinical improvement, with the
child becoming afebrile and showing stabilization
of liver enzyme levels. Further evaluation,
including HB electrophoresis, indicated a diagnosis
of Beta-thalassemia trait/intermedia (HbA2:6%,
HbF:0.9%), with serum iron levels within the
normal range. The ongoing anemia attributed to a
likely haemolytic cause, prompting additional
testing for G6PD deficiency.

The management plan focused on continued
supportive care, including folic acid
supplementation, iron therapy and monitoring for
growth and anemia-related complications. This
case highlights the importance of a systemic
approach to persistent anemia, fever and jaundice
in paediatric patients to identify underlying
haemolytic disorders and the role of telemedicine
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of India.
Telemedicine Intervention

In this case, despite clinical improvement,
persistent anemia prompted referral through Jiyyo
E-mitra Clinic for hematology input. A virtual
consultation with a hematologist was arranged
through the Jiyyo platform. After reviewing the
clinical presentation and investigations, the
hematologist recommended advanced diagnostic
testing including complete blood count (CBC), Hb
Electrophoresis, Serum iron and G6PD levels to
rule out any associated hemolytic conditions. The
Hb electrophoresis resulted HbA2 levels of 6%
(elevated) indicating diagnostic for beta-
thalassemia trait, HbF levels of 0.9%, HbA levels
of 92.1%. Serum iron levels found to be normal
(95.4 pg/dl) ruling out iron deficiency anaemia in
this case. G6PD levels also found to be normal.
These findings confirmed a diagnosis of beta-
thalassemia intermedia. This could be possible due
to timely utilisation of telemedicine in this case.

Treatment and Follow-Up

Further upon consultation the patient was started on
the folic acid supplementation to support red blood
cell (RBC) production. Strict Growth Monitoring
of patient by regular assessment of growth and
developmental milestones. As family education
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also play important role in this scenario,
counselling on the genetic nature of the condition,
the importance of screening other family members
for carrier status and preventive measures like
premarital  counselling  were  done via
teleconsultation. Telemedicine follow-ups ensured
continuous monitoring of anemia, liver function
and growth parameters. The family received
ongoing education on managing potential
complications and the importance of compliance
with treatment effectively. All these efforts lead to
healthier condition of child.

Discussion

This case of a S5-year-old male with beta-
thalassemia intermedia highlights critical aspects of
pathophysiology, diagnosis and management in
resource-limited settings. Beta-thalassemia
intermedia, characterized by reduced synthesis of
beta-globin chains, often presents with microcytic
anemia, hepatosplenomegaly and laboratory
findings indicative of hemolysis.

The patient’s elevated HbA2 levels and normal iron
status confirmed the diagnosis, aligning with
established diagnostic criteria in the literature
[13][14]. Pathophysiologically, the condition
results from ineffective erythropoiesis and
increased red blood cell destruction, leading to
anemia and complications such as extramedullary
hematopoiesis and hepatic involvement [14][15].
Management was focused on symptomatic relief
and anemia support without regular transfusions,
which aligns with the non-transfusion-dependent
phenotype of beta-thalassemia intermedia [15][16].

However, persistent hepatobiliary abnormalities
underscore  the importance of continuous
monitoring to mitigate risks such as growth
retardation and liver disease [17]. Broader systemic
challenges—limited genetic testing and financial
constraints—highlight the necessity for policies
promoting early diagnosis, genetic counseling and
capacity-building in rural healthcare systems
[13][16].

This case exemplifies how telemedicine can reduce
diagnostic delays, offering a framework for
improving outcomes in underserved populations
[18]. Comprehensive follow-up, preventive
measures and integration of public health initiatives
remain critical to addressing the multifaceted
challenges of beta-thalassemia [14][18].

Conclusion

Telemedicine platforms like Jiyyo Healthcare are
revolutionizing healthcare delivery in India’s rural
areas. By providing timely diagnosis and
comprehensive care, they address healthcare
inequities and improve outcomes for genetic
disorders like beta-thalassemia.
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Scaling these services across India could
significantly reduce the burden of undiagnosed
cases, ensuring a healthier future for high-risk
populations.
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