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Efficacy of immunomodulator drug thalidomide in multi-transfused 
thalassemia patients: A single center experience from South Punjab, 
Pakistan.
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ABSTRACT… Objective: To determine the efficacy of thalidomide in multi transfused Thalassemic Children. Study Design: Quasi-
experimental study. Setting: Thalassemia Center, The Children’s Hospital and Institute of Child Health, Multan, Pakistan. Period: 
August 2023 to December 2024. Methods: A total of 121 transfusion dependent thalassemia (TDT) children of either gender, 
aged between 2 to 15 years, were analyzed. Non-probability, consecutive sampling technique was adopted. Children were given 
thalidomide at a dose of 1.5mg/kg/day. CBC evaluation and clinical examination were done at 3-months interval for a duration of 6 
months. At each visit, side effects, subjective complaints and rise /fall of Hemoglobin was noted. Statistical analysis was conducted 
using IBM-SPSS version 26.0. Results: In a total of 121 children, the median age was 8.00 years (IQR, 5.00-11.00), while 77 
(63.6%) children were males. At baseline, the median hemoglobin level was 8.00 g/dL (IQR, 6.75-8.75), increasing to 8.90 g/dL 
(IQR, 7.65-9.80) at 3 months, and 9.90 g/dL (IQR, 8.70-11.00) at 6 months (p<0.001). By the end of 6-months period, excellent, 
partial, and no response were noted among 59 (48.8%), 41 (33.9%), and 21 (17.4%) children, respectively. The most common 
treatment related side effects were constipation (n=9, 7.4%), neutropenia (n=6, 5.0%), and skin rash (n=5, 4.1%).No reported 
cases of severe adverse effects leading to discontinuation. Conclusion: In children with TDT, thalidomide significantly increased 
hemoglobin levels and reduced transfusion needs over six months.
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INTRODUCTION
Thalassemia is one of the most prevalent inherited 
hemoglobinopathies worldwide, particularly in 
regions with high consanguinity rates, such as 
South Asia.1 In Pakistan, approximately 5-7% of 
the population carries the β-thalassemia gene, with 
an estimated 5,000 to 9,000 children born annually 
with transfusion-dependent β-thalassemia.2,3 
These children require regular blood transfusions 
to maintain adequate hemoglobin levels, but this 
lifelong dependence leads to iron overload and 
related complications, necessitating iron chelation 
therapy.4

Conventional treatment strategies focus on 
transfusion support, iron chelation, and in some 
cases, hematopoietic stem cell transplantation, 
which is often inaccessible due to cost and donor 
availability.5 Emerging therapies, such as fetal 

hemoglobin (HbF) inducers, have shown promise 
in reducing transfusion requirements.6 Thalidomide, 
an immunomodulatory and anti-angiogenic drug, has 
gained interest in recent years due to its potential 
role in stimulating γ-globin gene expression, thereby 
increasing fetal hemoglobin levels.7,8 Data on safety 
and efficacy of thalidomide in multi-transfused 
thalassemic children remain limited, particularly in 
low-resource settings like Pakistan. Thalidomide’s 
role in β-thalassemia has been explored in small-
scale studies, demonstrating a significant rise in 
hemoglobin levels and a reduction in transfusion 
dependence.8.9 Thalidomide’s mechanism of action 
involves upregulating erythropoiesis and increasing 
fetal hemoglobin levels, which may compensate for 
defective β-globin synthesis.7 

Given the significant burden of transfusion 
dependency, an effective inducer could improve 
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quality of life and reduce the healthcare costs 
associated with frequent transfusions and iron 
chelation therapy. Due to historical association 
of thalidomide with teratogenicity, there is a need 
for rigorous evaluation of its safety, particularly in 
pediatric populations.10,11 This study was designed 
to determine the efficacy of thalidomide in multi-
transfused thalassemic children by evaluating 
hemoglobin response, transfusion needs, and 
treatment-related adverse effects over a six-month 
period.

METHODS
This quasi-experimental study was conducted at 
the Thalassemia Center, The Children’s Hospital 
and Institute of Child Health, Multan, Pakistan, 
from August 2023 to December 2024. Considering 
the response rate of thalidomide as 94.7% after 
6 months of treatment7, with 95% confidence 
level, and 4% margin of error, the sample size was 
calculated to be 121. The study enrolled children 
aged 2-15 years, with transfusion-dependent 
thalassemia (TDT), and parents/guardians showing 
willingness to adhere to follow-up visits. Children 
with uncontrolled infections, significant hepatic 
or renal dysfunction, malignancy, or known 
contraindications to thalidomide were excluded. 
Non-probability, consecutive sampling technique 
was adopted. Ethical approval was obtained from 
the Institutional Ethical Committee (Ref. No. 1214, 
dated: 12-08-2023), and informed as well as written 
consents were sought from the parents/guardians. 
This clinical trial was registered as NCT06888232 
(https://clinicaltrials.gov).

At baseline, a comprehensive clinical examination 
was performed, and relevant laboratory 
investigations, including complete blood count 
(CBC), serum ferritin, along with liver and renal 
function tests, were evaluated. Thalidomide was 
administered at a dose of 1.5 mg/kg/day, and all 
patients continued standard iron chelation therapy 
and other supportive treatments as per institutional 
protocols. Clinical and laboratory assessments 
were performed at three-month intervals for a 
total duration of six months. At each follow-up 
visit, hemoglobin levels, transfusion need, adverse 
events, and subjective symptoms were documented. 
Treatment response was categorized as excellent 

response showing an increase in hemoglobin by 
1–2 g/dL or freedom from blood transfusions, 
partial response as an increase in hemoglobin <1 
g/dL or a decrease in transfusion frequency, or no 
response if there was no increase in hemoglobin or 
an increase in transfusion requirement within three 
months. Adverse events were documented based 
on clinical symptoms, physical examinations, and 
laboratory findings. A special format was created to 
record study data.

Statistical analysis was conducted using IBM-SPSS 
version 26.0. Continuous variables were expressed 
as mean ± standard deviation (SD), or median 
and interquartile range (IQR) depending upon 
the normality distribution. Normality distribution 
of the data were checked applying Shapiro-Wilk 
test. Qualitative data were shown as frequencies 
and percentages. Chi-square test was applied to 
compred categorical data. Independent sample 
t-test or Mann-Whiteny U test, or analysis of 
variance or Kruskal Wallis test were performed for 
the comparison of continuous data. P-value <0.05 
was considered statistically significant.

RESULTS
In a total of 121 children, the median age was 8.00 
years (IQR, 5.00-11.00), and the median weight was 
26.90 kg (IQR, 16.60-34.90). The cohort comprised 
of 77 (63.6%) males, and 44 (36.4%) females. 
There were 71 (61.2%) children who were residing 
in rural areas. There were 63 (52.1%) households 
with a monthly income of ≤30,000. No significant 
differences were observed for baseline hemoglobin 
levels with respect to any of the socio-demograpic 
characteristics. Table-I is showing descriptive details 
about the quantitative demographic and laboratory 
data.

At baseline, the median hemoglobin level was 8.00 
g/dL (IQR, 6.75-8.75), increasing to 8.90 g/dL (IQR, 
7.65-9.80) at 3 months, and 9.90 g/dL (IQR, 8.70-
11.00) at 6 months (p<0.001), and the details are 
shown in Figure-1.
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FIGURE-1 

Changes in hemoglobin during study period

By the end of 3-months period, excellent, partial, 
and no response were noted among 55 (45.5%), 
37 (30.6%), and 29 (23.9%) children, respectively. 
By the end of 6-months period, excellent, partial, 
and no response were noted among 59 (48.8%), 
41 (33.9%), and 21 (17.4%) children, respectively. 
Baseline hemoglobin did not correlate significantly 
with leukocyte count (r = -0.091, p = 0.320), 
platelet count (r = -0.107, p = 0.245), alanine 
transaminase (r = 0.005, p = 0.958), or creatinine (r 

= 0.035, p = 0.702). Hemoglobin at 3 months was 
negatively correlated with platelet count, and this 
was statistically significant (r = -0.212, p = 0.019). 
No significant correlations were found between 
hemoglobin at 6 months and laboratory parameters 
(Table-II). Treatment was generally well tolerated, 
with no reported cases of severe adverse effects 
leading to discontinuation. The most common 
treatment related side effects were constipation 
(n=9, 7.4%), neutropenia (n=6, 5.0%), and skin rash 
(n=5, 4.1%).

DISCUSSION
In this study, the median Hb increased from 8.00 
g/dL (IQR, 6.75-8.75) at baseline to 8.90 g/dL 
(IQR, 7.65-9.80) at three months and 9.90 g/dL 
(IQR, 8.70-11.00) at six months (p < 0.001). The 
overall response rate at six months was 82.6%, 
with 48.8% achieving an excellent response and 
33.9% demonstrating a partial response. Ju et al., 
reported a 94.7% response rate at six months in 
β-thalassemia patients, with Hb predominantly 
increasing due to elevated fetal hemoglobin (HbF) 
levels.7 
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TABLE-I

Descriptive statistics of quantitative data (n=121)

Parameters Median IQR Minimum Maximum

Age (years) 8.00 5.00-11.00 2.00 14.00

Weight (kg) 26.90 16.60-34.90 8.30 44.50

Baseline hemoglobin (g/dl) 8.00 6.75-8.75 5.50 9.80

Leukocyte count (109/L) 7.80 6.10-9.35 4.60 10.50

Platelets (109/L) 289.00 211.50-375.00 152.00 444.000

Alanine aminotransferase (U/L) 29.00 21.00-37.50 15.00 44.00

Serum creatinine (mg/dl) 0.81 0.54-1.01 0.30 1.20

TABLE-II

Correlation of hemoglobin with laboratory parameters (n=121)

Parameters Leukocytes 
count (109/L)

Platelets 
(109/L)

Alanine 
Transaminase (U/L)

Creatinine 
(mg/dl)

Baseline Hemoglobin 
(g/dl)

Pearson Correlation -0.091 -0.107 .0005 0.035

P-value 0.320 0.245 0.958 0.702

Hemoglobin after 
3-months (g/dl)

Pearson Correlation -0.043 -0.212* 0.032 -0.016

Sig. (2-tailed) 0.638 0.019 0.724 0.864

Hemoglobin after 
6-months (mg/dl)

Pearson Correlation 0.006 0.047 0.024 -0.002

Sig. (2-tailed) 0.944 0.609 0.793 0.987
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Chen et al., found that thalidomide led to a median Hb 
rise of 14 g/L and significantly reduced transfusion 
requirements (p<0.001).12 In a meta-analysis by Ali 
et al., thalidomide induced transfusion independence 
in 54% of TDT patients, with an overall response 
rate of 85% (95% CI, 80–90%).13 The differences 
in the response to thalidomide is some studies may 
be attributed to variations in patient demographics, 
genetic factors, and study duration. Chen et al., 
included only patients ≥14 years, while this study 
comprised relatively younger children (median age, 
8.00 years), potentially affecting drug metabolism 
and treatment response.12 Differences in HbF 
upregulation, which was not assessed in this study, 
may have contributed to variation in response 
rates.14

This study found no significant association between 
treatment response and socio-demographic factors. 
This aligns with other researchers indicating that 
thalidomide response is primarily determined by 
intrinsic erythropoietic and genetic factors rather 
than socio-economic status.15 Yang et al., and 
Lu et al., suggested that β-globin gene mutations 
and specific polymorphisms influenced response, 
emphasizing the need for genetic stratification in 
future research.16,17

A notable finding in this study was the significant 
negative correlation between Hb levels at three 
months and platelet count (r=-0.212, p=0.019), 
suggesting a possible link between erythroid 
expansion and reduced megakaryopoiesis. This 
is in agreement with findings by Zahid et al., who 
reported a decline in platelet counts following 
thalidomide therapy, potentially due to its anti-
angiogenic effects.18 The safety profile in this study 
was favorable, with no severe adverse effects 
necessitating treatment discontinuation. The 
most common side effects included constipation 
(7.4%), neutropenia (5.0%), and skin rash (4.1%). 
These adverse effects were mild Chen et al., 
reported drowsiness, dizziness, and fatigue, likely 
due to differences in patient populations and drug 
dosages.12 Zahid et al., documented rare but serious 
complications, including cerebrovascular accidents 
and portal vein thrombosis, reinforcing the need for 
close monitoring, especially in high-risk patients.18

The clinical implications of the present findings 
suggest that thalidomide is a promising therapeutic 
option for TDT, particularly in resource-limited 
settings, where access to curative therapies such 
as hematopoietic stem cell transplantation is 
restricted.19,20 The significant Hb increase observed 
in this study suggests that thalidomide can effectively 
reduce transfusion dependence, thereby mitigating 
iron overload and its associated complications.21,22 
The long-term effects on iron metabolism and end-
organ function remain unclear and warrant further 
investigation.

This study has several limitations. The absence of 
a control group limits causal inference regarding 
thalidomide’s efficacy. HbF levels were not 
measured, preventing direct comparison with studies 
that have identified HbF induction as the primary 
mechanism of action. The short follow-up period 
precludes assessment of long-term sustainability 
and potential late-onset adverse effects. Genetic 
factors influencing thalidomide response were not 
evaluated, which may have provided insights into 
inter-individual variability.

CONCLUSION
In children with TDT, thalidomide significantly 
increased hemoglobin levels and reduced transfusion 
needs over six months. The findings support the 
potential role of thalidomide as a cost-effective 
alternative for TDT management, particularly in 
settings where transfusion support is limited.
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