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Follow-Up of Patients Undergoing Thalidomide 
Therapy for Transfusion-Dependent 
-Thalassemia: A Single Thalassemia Center 

Cohort Study

ABSTRACT

Background: Thalassemia is a common inherited disorder globally. This study aimed to evaluate the 

Methods: This retrospective cohort study was done at the Thalassemia Center of Dera Ghazi Khan 
Teaching Hospital, Pakistan, from October 2019 to September 2024. A total of 500 children aged 1-15 
years, diagnosed with TDT, and who had received thalidomide were analyzed. Non-probability, 
consecutive sampling technique was adopted. Necessary laboratory and clinical parameters were 
evaluated during the 5-year follow-up period. Data analysis was performed applying IBM-SPSS 
Statistics, version 26.0. Chi-square or Fisher’s exact test was used to compare qualitative data, while 
ANOVA or independent sample t-tests were performed for quantitative data, considering p<0.05 as 
significant.

Results: Out of a total of 500 patients, 256 (51.2%) were female. The mean age was 8.25±2.19 years. 
The mean baseline Hb was 6.5±0.6 g/dl, rising to 8.5±0.5 g/dl at 6 months, and stabilizing at 8.6±0.4 
g/dl at 1 year and 8.6±0.3 g/dl at 5 years (p<0.001). At baseline, all required monthly transfusions, 
with 307 (61.4%) becoming transfusion-independent by 6 months, 383 (76.6%) by 1 year, and 410 
(82%) by 5 years (p<0.001). Chelation therapy was required for 453 (90.6%) patients at baseline, 308 
(61.8%) at 6 months, 346 (69.2%) at 1 year, and 57 (11.4%) by 5 years (p<0.001). Significant liver, and 
spleen regression were noted by the end of the study period (p<0.001). All patients experienced 
abdominal distension, which resolved within 1 year, while 2 (0.4%) patients had cerebrovascular 
accidents.

Conclusion: Thalidomide therapy significantly improved hemoglobin levels, reduced transfusion and 
chelation needs, and led to organ size regression over five years in children with TDT, with minimal 
adverse effects, supporting its long-term efficacy and safety.
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INTRODUCTION
Thalassemia is a common inherited disorder 
globally, particularly in Southeast Asia, the 
Mediterranean, and the Middle East1. In Pakistan, 
thalassemia is considered to be a significant public 
health problem, and estimates have shown that 
5-7% of the population are carriers of the 

2. In Pakistan, 5,000-9,000 children 
are born annually with thalassemia major, which 
leads to a significant burden on healthcare 
resources2,3. In a developing country like Pakistan, 
managing thalassemia is a challenge because of 
limited access to blood transfusions and chelation 
therapy, high treatment costs, and inadequate 
healthcare infrastructure.

In the last few decades, thalassemia care 
advanced significantly in the developed countries 
because of better transfusion and chelation 
protocols, but in developing countries, these 
treatments are still less accessible4. Blood 
transfusions are considered to be the cornerstone of 
thalassemia management but are related with risks 
like iron-overload, infections, and alloimmunization5. 
Chelation therapy is a well-established approach 
assisting in prevention of iron accumulation but is 
often costly and requires strict adherence6.

Thalidomide was initially developed as a sedative 
and has gained interest in recent years for its 
potential role in reducing transfusion dependency in 

7. 
Contemporary research in transfusion-dependent 

thalidomide increases hemoglobin levels and 
reduces the need for transfusions8,9. These studies 
have evaluated relatively short-term outcomes, and 
long-term safety, especially related to its side effects 
like peripheral neuropathy and liver toxicity, has not 
been comprehensively explored yet.

Managing regular blood transfusions and iron 
chelation remains a challenge, often resulting in iron 
overload and subsequent organ damage10. 
Thalidomide is emerging as a potential alternative 
to reduce transfusion dependency8,9. While 
thalidomide has previously been explored as a 
therapeutic option in TDT, most available studies are 
either short-term, involve limited sample sizes, or lack 
long-term follow-up data in low-resource settings. 
The novelty of this study lies in its large sample size 

(n=500), extended follow-up duration of five years, 
and focus on a real-world pediatric population in a 
resource-constrained region of Pakistan. This is one 
of the few studies to document sustained 
hemoglobin stabilization, transfusion
independence, and reduction in chelation burden 
over several years. This study also provides clinically 
relevant data on organ size regression and 
long-term safety outcomes, including rare adverse 
effects like cerebrovascular events. These findings 
contribute valuable regional evidence that supports 
the long-term integration of thalidomide into 
therapeutic protocols for TDT, especially in areas 
with limited access to curative options like bone 
marrow transplant. This study aimed to bridge this 
gap by assessing the safety and efficacy of 
thalidomide therapy in Pakistani patients with TDT 
over five years. The findings from this study may 
provide essential insights into the feasibility of 
thalidomide as a choice for its long-term use in TDT 
patients in Pakistan, contributing to improved 
thalassemia management in similar healthcare 
settings globally. At our thalassemia center, around 
2000 thalassemia families are registered. The main 
aim of this study was to evaluate the long-term 
efficacy and safety of thalidomide therapy in 
patients with TDT in Pakistan.

METHODS
This retrospective cohort study was conducted at 
the thalassemia center of Dera Ghazi Khan 
Teaching Hospital, Pakistan, from October 2019 to 
September 2024. Approval from the Institutional 
Ethical Committee was sought (No.PM.U-L/008/56, 
dated: 18-2-2025). Being a retrospective study, it did 
not require prior approval as data was retrieved 
from the hospital record. Informed or written 
consents were also not required as no direct 
interactions were made with the patients for this 
study as data was gathered retrospectively from the 
hospital record. Non-probability, consecutive 
sampling technique was adopted. Data from 
hospital records of children of either gender, aged 1 
to 15 years, diagnosed with TDT, receiving 
thalidomide therapy were analyzed. Exclusion 
criteria were children with severe comorbidities, 
including hepatitis B or central nervous system 
diseases. Data of patients with poor compliance to 
thalidomide therapy or irregular follow-up were not 
included. Thalidomide was not advised to children 
who were considered at high risk for venous 
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thromboembolism. Thalidomide was advised at a 
dose of 2-5 mg/kg/day based on clinical 
response11,12.

Baseline characteristics like gender, age, weight, 
height, residential status, and previous history of 
blood transfusions were noted. Baseline Hb levels 
were recorded before starting thalidomide therapy, 
with subsequent measurements at 6 months, 1 year, 
and 5 years. The primary outcome was the 
stabilization or increase in Hb levels, targeting 8-9 
g/dl. Transfusion independence was defined as the 
absence of transfusion requirement for at least one 
month (or longer), provided the patient maintained 

documented for each patient at baseline and 
throughout study intervals at 6 months, 1 year, and 5 
years. Baseline liver and spleen sizes were noted 
based on clinical examination and ultrasound. 
These measurements were also evaluated by the 
end of the study period. Liver size was recorded as 
the distance in centimeters below the costal 
margin. Spleen size was measured similarly. 
Regression of the organ size was defined as a 
reduction in liver and spleen size compared to 
baseline. For patients with persistent hypersplenism, 
data on splenectomy was collected, including the 
timing and impact on transfusion frequency and Hb 
levels. Normal liver size for children aged 1–2 years is 
typically around 8.6 cm, at 2–4 years about 9.0 cm, 

at 4–6 years approximately 10.3 cm, at 6–8 years 
around 10.8 cm, and by 15 years between 6.5 and 8 
cm. Normal spleen size in children aged 1–2 years 
ranges from 5.4 to 7.5 cm, in 4–6 years is 6.9 to 8.8 
cm, 6–12 years from 7.0 to 10.9 cm, and in 12–15 
years, the spleen usually measures 8.7 to 11.4 cm. At 
baseline, the chelation status of each patient was 
recorded, including the type (oral or IV), duration, 
and frequency of chelation therapy.  All potential 
side effects of thalidomide such as abdominal pain, 
thromboembolic events, fatigue, or hepatotoxicity, 
were documented during the study period. Any 
serious adverse events leading to discontinuation of 
thalidomide were reported, including data on 
treatment modifications and patient outcomes. A 
special proforma was designed to record all 
relevant study information.

Data analysis was performed employing IBM-SPSS 
Statistics, version 26.0. Qualitative variables were 
shown as frequencies and percentages. 
Quantitative data were given representation in 
terms of mean and standard deviation. Categorical 
data were compared using a chi-square test. 
Analysis of variance or independent sample t-test 
(wherever applicable) was applied to compare 
quantitative data during various intervals. For all 
inferential statistics, p<0.05 was considered 
statistically significant.

RESULTS 

Table 1: Baseline characteristics of patients (n=500) 

Characteristics Number (%) 
Gender Male 244 (48.8%) 

Female 256 (51.2%) 
Age (years) 1-5 152 (30.4%) 

6-10 216 (43.2%) 
11-15 132 (26.4%) 

Residence Rural 310 (62.0%) 
Urban 190 (38.0%) 

In a total of 500 patients, 244 (48.8%) were male, and 256 (51.2%) were female. The mean age was 8.25±2.19 
years, ranging between 1-15 years. The mean at the time of diagnosis was 5.43±1.84 years. Table 1 shows the 
baseline demographic characteristics of patients. 

The mean baseline Hb was 6.5±0.6 g/dl, 8.5±0.5 g/dl at 6-months, 8.6±0.4 g/dl after 1-year, and 8.6±0.3 g/dl 
after 5-years (p<0.001), as shown in Figure 1. 
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Figure 1: Comparison of Hemoglobin Levels During the Study Intervals 

At baseline, all 500 patients (100%) required monthly transfusions. By 6 months, 307 (61.4%) patients were 
transfusion-independent. At 1 year, 383 (76.6%) patients became transfusion-independent, 56 (11.2%) 
required transfusions every 6-8 months, 41 (8.2%) needed transfusions 1-2 times per year, and 20 (4%) still 
needed monthly transfusions. By 5 years, 410 (82%) patients were transfusion-independent, 40 (8%) required 
transfusions every 6-8 months, 25 (5%) needed transfusions 1-2 times per year, and 25 (5%) still needed monthly 
transfusions (p<0.001). The details about the trends in requirement of transfusions through the study period 
are shown in Figure 2. 
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Figure 2: Transfusion Requirements Through the Study Period 

At baseline, 453 (90.6%) patients required chelation therapy, 308 patients (61.8%) by 6 months, 346 (69.2%) at 
1 year, and 57 patients (11.4%) at 5 years. The details about the need for chelation therapy during the study 
period are shown in Figure 3. 
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Figure 3: Need for Chelation Therapy During the Study Period (n=500) 

 Liver and spleen size regression below the costal margin at baseline and after 5 years showed significant 
differences (p<0.001) as depicted in Figure 4. 

Figure 4: Liver and Spleen Size Regression at Baseline and After 5 Years 

In terms of side effects, all 500 (100%) patients experienced abdominal distension, which resolved within 6 
months to 1 year without requiring any additional treatment. Two patients experienced cerebrovascular 
accident, and it seemed to be dose dependent as both these patients had a relatively higher dose of 
Thalidomide (5mg/kg/day). Hepatitis was identified in 10 (2.0%) patients, which was initially thought to be 
due to Thalidomide, but it was noted to be due to hepatitis A upon further evaluation. 
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DISCUSSION
One of the key findings of this study was the marked 
improvement in hemoglobin levels over time. The 
mean baseline Hb level was 6.5±0.6 g/dl, which 
increased to 8.5±0.5 g/dl at 6 months and remained 
stable at 8.6±0.3 g/dl after 5 years (p<0.001). This is 
consistent with the results of another local study from 
KPK province of Pakistan, where thalidomide led to 
a significant increase in Hb levels in TDT patient’s 
refractory to hydroxyurea13. Some others have also 
reported that patients treated with thalidomide 
achieved Hb levels of 9.90±1.37 g/dL after 9 months, 
demonstrating thalidomide’s efficacy in improving 
Hb concentrations. The increase in Hb observed in 
this study can be attributed to thalidomide’s poten-
tial to stimulate erythropoiesis and elevate HbF 
levels, as suggested by others, highlighting an 
increase in HbF after thalidomide therapy14.

At baseline, all 500 patients required monthly trans-
fusions, but after 6 months, 61.4% patients were 
transfusion-independent. By the 1-year mark, this 
number rose to 76.6%, and by 5 years, 82.0% patients 
were transfusion-independent (p<0.001). Local data 
have reported that 76.7% of patients on thalidomide 
achieved transfusion independence13. The transfu-
sion reduction in this cohort may be due to the stabi-
lization of Hb levels and improved erythropoiesis, as 
another study showed that 84% of patients became 
transfusion-independent after 48 months of thalido-
mide treatment11. However, the results of this study 
diverge from few others which reported a lower 
complete response rate of 54%, likely due to differ-
ences in dosage regimens, patient populations, or 

15,16.

The reduction in the need for chelation therapy in 
this study was another significant outcome. At base-
line, 90.6% patients required chelation therapy, but 
this number dropped to 61.8% by 6 months and to 
only 11.4% at 5 years. This is comparable to findings 
of another local study where thalidomide led to a 
reduction in ferritin levels and iron overload16. Thalid-
omide’s ability to reduce transfusion frequency, 
thereby lowering iron accumulation, is likely respon-
sible for the reduced need for chelation in this study. 
However, it is important to note that the present 
study did not assess serum ferritin levels directly, 
which could be a limitation in determining the full 
scope of thalidomide’s effect on iron overload.

Liver and spleen size regression were also significant 
in this study, with liver size decreasing from 5.2±1.1 
cm to 1.8±0.7 cm below the costal margin after 5 
years (p<0.001), and spleen size decreasing from 
9.5±2.0 cm to 4.2±1.3 cm (p<0.001). These findings 
seem consistent with the contemporary literature 
that noted a reduction in spleen size with thalido-
mide therapy17. The regression of organomegaly in 
this study could be linked to decreased hemolysis 

and splenic sequestration, as reduced transfusion 
needs lessen the burden on the liver and spleen to 
clear damaged red blood cells.

Adverse events in this study were minimal, with all 
patients experiencing abdominal distension that 
resolved within 6 months to 1 year. Two patients 
developed cerebrovascular accidents, which 
seemed to be dose-dependent. Similar safety 
profiles have been stated in the published literature 
where most side effects were mild and manage-
able, though serious events such as cerebrovascular 
accidents were reported at higher doses11,14. The 
minimal adverse effects seen in this study can be 
attributed to the careful dose management of 
thalidomide, as doses were gradually increased and 
maintained at a tolerable level.

The clinical implications of this study are significant. 
Thalidomide offers a viable long-term treatment 
option for patients with TDT, particularly in 
resource-limited settings where access to regular 
transfusions and chelation therapy may be 
challenging18,19. The ability of thalidomide to reduce 
transfusion frequency and chelation requirements 
can greatly improve the quality of life for patients 
and reduce the healthcare burden associated with 
managing TDT20-22. The minimal side effects observed 
in this study suggest that thalidomide is a well-toler-
ated therapy, although careful monitoring for 
serious events, particularly at higher doses, is essen-
tial23-25.

The limitations of the study include its retrospective 
design, which inherently limits the ability to establish 
causality and introduces the potential for missing 
data. This study did not assess important biochemi-
cal markers such as serum ferritin levels due to 
missing data at various intervals, which would have 
provided a clearer understanding of thalidomide's 
impact on iron overload. Genetic factors influenc-
ing treatment response were not evaluated, which 
could explain the variation in outcomes compared 
to other studies. Further multicenter, prospective 
studies are needed to confirm the present findings 
and address these limitations.

CONCLUSION
The study demonstrated the long-term efficacy and 
safety of thalidomide in managing TDT. The signifi-
cant improvements in Hb levels, reductions in trans-
fusion dependency, and decreases in chelation 
requirements suggest that thalidomide could be an 
essential therapeutic option for TDT patients. Future 
studies should explore the genetic factors that 
influence response to thalidomide and further 
evaluate its safety profile in larger, more diverse 
patient populations.
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