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ABSTRACT

Objective: To determine the vitamin D status in children with transfusion dependent beta thalassemia major attending
outpatient department of Military hospital of Rawalpindi.

Study Design: Cross sectional study.

Place and Duration of Study: Outpatient Department, Pak Emirates Military Hospital, Rawalpindi Pakistan, from Jan to Oct
2020.

Methodology: All transfusion dependent beta-thalassemia major patients irrespective of age and sex were consecutively
enrolled. Serum 25-hydroxy vitamin D3 (25(OH)D3) level was measured for the assessment of vitamin D status. Vitamin D
sufficiency was defined as serum level of 25-OHD >30 ng/ml, vitamin D insufficiency was defined as serum 25-OHD 30-20
ng/ml, while vitamin D deficiency was defined as serum 25-OHD <20-10 ng/ml.

Results: Of 162 children, 79(48.8%) were males and 83(51.2%) were females. The mean age was 5.8+2.63 years. Vitamin D
deficiency was observed in 43(26.5%) patients, vitamin D insufficiency in 85(52.5%), while vitamin D sufficiency in 34(21.0%)
patients with (p-value <0.352). A statistically significant association of vitamin D status was observed with regular use of
vitamin D supplementation (p-value <0.001), calcium supplementation (p-value <0.001) and bone pains (p-value of <0.001).
Type of iron chelation and serum ferritin level (p-value <0.001) were also found to be statistically significant. Association of
vitamin D level with regular blood transfusion and frequency of blood transfusion was not found to be statistically significant
(p-value<0.231).

Conclusion: Children with beta thalassemia had a significant prevalence of vitamin D insufficiency, which contributes to bone
damage.
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INTRODUCTION

Thalassemia a major public health issue is
considered the most frequent single-gene disorder all
over the world. B-Thalassemia major (B-TM) is seen
with a mutation in the gene for p-hemoglobin, and the
mutation may be homozygous or compound
heterozygous.!

Although great progress has been achieved in
the affluent nations in terms of thalassemia
prevention and management, this is not the case in
many of the middle-income and poorer countries.? In
Southeast Asia, there are 20,420 predicted infants with
B-thalassemia per year.® In Pakistan, more than 5%
people are thalassemia carrier.* Moreover, 5000
children every year diagnosed with thalassemia.*

A lifelong treatment of beta thalassemia is repeated
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blood transfusions.> The progressive iron overload in
beta thalaseemia major patients is the consequences of
ineffective erythropoiesis increase git absorption and
above all multiple blood transfusion. Excess iron
deposits within organs which include liver, lungs
heart and endocrine glands. Recently, life quality and
expectancies of patients with B-TM have greatly
improved due to modified protocols of blood
transfusions and chelating therapy.” However,
studies have shown that osteopenia and osteoporosis
along with other various complication.”#

Although there is no official national registry
available, it is estimated that approximately 5 to 9
thousand Pakistani children with thalassemia major
are born annually. There are around 9.8 million
carriers with the rate being 5-7% in the entire
population.® Similarly, recent local data of the vitamin
D status in this population is also lacking. It is stated
that genetic and ethno-cultural factors, such as dark
skin or concealing clothing, increase the risk of
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vitamin D deficiency. Moreover, reduced outdoor
activity in thalassemic patients can also impair
cutaneous vitamin D synthesis.

With this background in mind, aim of our
study is to identify the vitamin D status of patients
diagnosed with (B-TM), who are transfusion
dependent and calculate the prevalence of vitamin D
deficiency and insufficiency in (p-TM) population, in
a large cosmopolitan city of Pakistan. This will allow
us to reasonably devise policy frameworks to screen
and supplement vitamin D to minimize the morbidity
associated with vitamin D insufficiency/ deficiency.

METHODOLOGY

This cross-sectional study was carried out at
Outpatient department of Pak Emirates Military
Hospital (PEMH) Rawalpindi from November 2020 to
June 2021. Approval from the ethical committee of
Pak Emirates Hospital was obtained prior conducting
of the study. Moreover, signed informed consent was
also obtained from all guardians/parents of all study
participants prior enrolment in the study.

Inclsuion Criteria: All transfusion dependent beta-
thalassemia major (BTM) patients irrespective of age
and sex were enrolled through non-probability
consecutive sampling.

Exclsuion Criteria: Patients with beta-thalassemia
minor or intermedia were excluded.

Thalassemia major was diagnosed by haemoglobin
electrophoresis showing Hbf (fetal hemoglobin) equal
or more than 95%. All cases were getting iron
chelation.

A sample size of 162 children was calculated
using Epi Info sample size calculator considering
confidence interval 95%, margin of error 5%, reported
prevalence of severe deficiency in beta-thalassemia
major patients 12%.10

Serum 25-hydroxy vitamin D3 (25(OH)D3)
level was measured for the assessment of vitamin D
status. The presence of serum level of 25-OHD >30
ng/ml was classified as vitamin D sufficiency, serum
25-OHD 30-20 ng/ml was classified as vitamin D
insufficiency, serum 25-OHD <20-10 ng/ml was
classified as vitamin D deficiency. All patients
receiving iron chelation after 1 year of blood
transfusion and maintaining serum ferritin level of
<1000ng/dL was labeled as regular iron chelated.
Furthermore, serum calcium level, serum phosphorus
level, and serum ferritin level were also measured.
This  information along with  demographic

characteristics like age, sex, age at the time of 1st
transfusion, number of transfusions, and regular use
of iron chelation therapy were recorded in a pre-
designed proforma. None of the patients enrolled in
this study had a history of splenectomy.

Statistical analysis for social sciences (SPSS)
version 22 was used for data analysis. All quantitative
variables like age, age at the time of 1%t blood
transfusion, number of transfusions per year, duration
of blood transfusion, serum vitamin D level, serum
calcium level, phosphorus level, and serum ferritin
level were explored using mean. Frequency and
percentages were calculated for gender, use of iron
chelation therapy, and vitamin D status. Inferential
statistics were explored using chi-square test. The p-
value of <0.05 was considered as significant.

RESULTS

Of 162 patients, vitamin D deficiency was
observed in 43(26.5%) patients, vitamin D
insufficiency in 85(52.5%), while vitamin D sufficiency
in 34(21.0%) patients. (Figure-I)

The median age of the patients was 6(3-8)
years. Furthermore, the median age at the time of
diagnosis, median age at time of first transfusion,
frequency of transfusion per day, and total number of
transfusions so far were found to be 8(7-9) years, 6(5-
7), and 25(20-30), and 74(42-99) respectively.

An insignificant median difference of vitamin
D status was observed with age at the time of
diagnosis (p-value 0.154), age at the time of 1¢t
transfusion (p-value 0.069), frequency of transfusion
per day (p-value 0.484), and total transfusion dose so
far (p-value 0.203). There were 79(48.8%) males and
83(51.2%) females. A significant association of vitamin
D status was observed with regular use of vitamin D
supplementation (p-value <0.001), regular use of
calcium supplementation (p-value <0.001), regular use
of iron chelation (p-value <0.001), and history of bone
pain (p-value <0.001). (Table)

None of the patients enrolled in this study had
a history of splenectomy.

The overall median serum calcium level and
serum ferritin level was found to be 2.2(2.1-2.3)
mg/dL and 2681(2000-3297) ng/ml respectively. A
significant median difference of serum calcium level
was found with respect to vitamin D status (p-value
<0.001) whereas serum ferritin level was found to be
insignificant (p-value 0.140).
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Most of the patients were regularly using iron
chelation therapy, i.e., 92(56.8%). A significant median
difference of vitamin D level was observed with
regularly use of iron chelation therapy (p-value
<0.001). (Figure-1I)

Table: Comparison of Vitamin D status with baseline characteristics of the
thalassemia major patients (n=162)

Overall |Deficiency|Insufficiency | Sufficiency
(n=162) | (n=23) (n=11) (n=128)
median | Median median median —value
(IQR) | (IQR) (IQR) aQr) |
Age, years 6(3-8) 6(3-8) 7(4-8) 5(3-8) 0.154a
Age at the time of
diagnosis, years 8(7-8) 8(6-8) 8(7-9) 8(7-10) | 0.069a
Age at the time of
1st transfusion, 6(5-7) 6(6-7) 6(5-7) 6(5-7) 0.235a
years
Frequency of
transfusion per day 25(20-30) | 25(20-30) | 25(20-30) 25(20-30) | 0.484a
Total transfusion 74 45 99| 66(45-91) | 80@2-110) | 59(30-95) |0.203a
dose so far
n(%) n(%) n(%) n(%) p-value
Gender
Male 79 18(22.8) 46(58.2) 15(19.0) 0,352
Female 83 25(30.1) 39(47.0) 19(22.9) )
Regular use of vitamin D supplementation
Yes 107 10(9.3) 64(59.8) 33(30.8) <0.001¥
No 55 33(60.0) 21(38.2) 1(1.8) )
Regular use of Calcium supplementation
Yes 138 27(19.6) 78(56.5) 33(23.9) <0.001¥
No 24 16(66.7) 7(29.2) 1(4.2) )
Regular use of iron chelation therapy
Yes 92 14(15.2) | 57(62.0) 21228) [ oo
No 70 29(41.4) 28(40.0) 13(18.6) )
History of bone pain
Yes 64 38(59.4) 25(39.1) 1(1.6) <0.001¥
No 98 5(5.1) 60(61.2) 33(33.7) ’

aKruskal-Wallis Test applied, ¥ Chi-square test applied, p-value <0.05 taken as
significant
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Figure-1: Vitamin D status of the patients with beta thalassemia major
(n=162)

DISCUSSION

Within our sample of 162 patients, vitamin D
deficiency was observed in 26.5% patients, vitamin D
insufficiency in 52.5%, while vitamin D sufficiency in
21.0% patients. The current study had a higher
prevalence of Vitamin D deficiency as compared
Fatima et al,”@ which also surveyed Pakistani

population and found 3.1% of their sample to be
deficient. In contrast Ahmed et al.” had a higher
percentage of deficiency (72.2%) while surveying beta
thalassemia major children and adolescents. Similar
studies done outside Pakistan also observed that a
majority of patients were Vitamin D deficient.1213
According to a study conducted by Vogiatzi et al.,4 it
was reported that about 12.8% of the patients had
deficient and 82% insufficient levels of Vitamin D. The
trends of Vitamin D deficiency vary greatly in
different parts of the world. Our analysis also gave a
significant association of vitamin D status with
regular use of iron chelation therapy, regular use of
vitamin D therapy, regular use of calcium, and history
of bone pain.

100
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Figure-2: Boxplot showing median values of Vitamin D level with respect
to regular use of iron chelation therapy

It is reported in literature that vitamin D is
generally involved in calcium metabolism.® Serum
25-OHD levels less than 30 ng/dl is associated with a
significant decrease in calcium absorption in the
intestines15. Only 10-15% of dietary calcium is
absorbed when vitamin D is absent. In a study by
Humayun et al, a positive correlation between
vitamin D and serum calcium was observed in
thalassemia patients.)” Similarly, our study showed a
significant correlation between these vitamin D and
calcium level.

Variable findings were observed in studies
conducted in other parts of the world.’#1° The use of
chelation therapy for iron overload in transfusion
dependent thalassemia major patient is strongly
recommended.? Moreover, phosphorus is a crucial
component of cell membranes and plays an important
role in energy production, acid-base hemostasis and
phosphorylation reactions. Phosphorus levels in the
body, just like calcium are regulated by vitamin D and
PTH. 2124
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Furthermore, the demographics characteristics
of the current study resembled with the similar
studies done before in Pakistan and in other parts of
the world.117.25 An insignificant median difference of
vitamin D status was observed with age at the time of
diagnosis, age at the time of 1¢t transfusion, frequency
of transfusion per day, and total transfusion dose so
far. There is scant reference of these parameters in
current literature, and we could not find studies to
either support or refute these.

LIMITATION OF STUDY

The findings of the study could be highlighted in
the light of limitation that certain important clinical and
laboratory variables were not reported. Moreover, treatment
plan and outcome also not reported in the current study.
Additionally, a more detailed look into variables explored
in other studies such as parathyroid hormone levels could
have shed light onto suspected associations such as
hypoparathyroidism secondary to transfusion dependent
thalassemia. Further inquiry and detailed prospective
studies appear to be necessary for verification and to probe
the suspected connection between vitamin D deficiency and
the transfusion regimen received by pediatric patients.

In summation, our study appeared to reinforce
previous literature that cited vitamin D deficiency as a
major demonstration in patients with thalassemia major,
and its particularly strong relation of this deficiency with
age. However, the significance with age and frequency of
transfusions needs further examination. Vitamin D
deficiency can further deteriorate the quality of life of
patients already suffering from thalassemia and therefore
must be monitored regularly.

CONCLUSION

We concluded that children with beta thalassemia
had a significant prevalence of vitamin D insufficiency,
which contributes to bone damage. Screening 25 OH-D
levels in the blood could help to promote bone mineral
accretion and prevent bone disease.
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