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Objective: This cross-sectional study determined the CD4, CD8 counts and serum
immunoglobulins in transfusion dependent β - thalassemic patients, and correlated them with
anti-HIV, anti-HCV and HBsAg status, number of transfusions, iron overload and
splenectomy. Methods: Patients with acute or chronic diseases (except HIV, Hepatitis B and
C), on immunosuppressive drugs or vaccinated within one month prior to study were
excluded. CD4, CD8 counts and serum Immunoglobulins were documented. Results:
Increasing transfusions led to higher IgA and IgM as well as a decline in CD4 and CD8 levels.
Higher ferritin correlated with high IgM. CD4, CD8 and IgA were significantly higher in
splenectomized subjects. HCV correlated significantly with lower IgA values. Conclusion:
Higher transfusion requirement, iron overload, splenectomy and HCV infection correlated
with alterations in different immunological parameters.
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A

dvances in transfusion regimens and iron
chelation therapy have improved the quality
of life as well as life-expectancy of
transfusion-dependent thalassemics. Nevertheless, this has led to disclosure of several newer
complications such as immunological alterations causing
increased infections. Several studies have found
infections to be the second commonest cause of death
after heart failure in thalassemia [1-3]. This has been
attributed to various immunological abnormalities.
Factors that might lead to these abnormalities include
iron-overload, splenectomy, Desferioxamine, exposure
to allogenic antigens in blood, immunosuppressive
viruses, and liver damage following hepatitis. The
disease itself does not seem responsible as nontransfusion dependent thalassemics do not exhibit similar
immunologic changes [4]. The current study was
therefore designed to study the CD4 and CD8 counts, and
immunoglobulin levels in multi-transfused patients with
β–thalassemia.
METHODS
This was a cross-sectional, observational study
conducted at a tertiary care hospital between July 2010
and June 2011. All patients with transfusion-dependent βthalassemia were included. Those with any acute/chronic
illness or infection (excluding HIV, Hepatitis B and C)
and who had received any vaccinations or immunosuppressive medications including steroids, hydroxyurea
etc. during one month prior to enrolment were excluded.
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History and examination including number of
transfusions, chelation, signs of iron overload, and
splenectomy-status was noted. Apart from routine
investigations, anti-HIV antibody, HBsAg, anti-HCV
antibody and serum ferritin were performed. Mean pretransfusion hemoglobin, and yearly packed red blood cell
requirement were calculated. CD4, CD8 levels and
Serum IgG, IgM, IgA levels were analyzed using standard
methods at National Institute of Immunohaematology
(NIIH), ICMR, Parel, Mumbai. Institutional Review
Board approval was obtained.
The CD4, CD8 and immunoglobulin levels were
compared with age-matched normal values [5,6].
Statistical analysis was done using Chi-square test, Fisher
exact test, Student’s t-test, correlation co-efficient and
linear regression models.
RESULTS
Data from total of 100 patients (60 males) were analyzed.
The mean (SD) age of the subjects was 10.9 (5) years.
Nineteen, 56 and 25 patients had low, normal and high CD4
values, respectively. CD8 counts were normal in 69, low in
11, and high (abnormal) in 20 subjects. IgG levels were
normal in 48 patients and high in 51 patients. Only 1 subject
had low values. Ninety-three subjects had normal IgA
levels while 4 and 3 subjects had low and high values,
respectively. Ninety-five subjects had normal IgM levels.
The remaining five had a high value. The mean (SD) number
of transfusions received was 155.8 (81.44). There was a
significant positive correlation between number of
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transfusions and IgA (r = 0.2985) and IgM (r = 0.2637).
Serum ferritin was available in 69 patients. The mean (SD)
serum ferritin level was 4296.83 (2576.35) ng/mL. We noted
increasing IgG (P>0.05) and IgM levels with increasing
serum ferritin levels. The mean (SD) packed RBC
requirement in the subjects was 171.9 (33.38) cc/kg/year.
Results depicted a significant decline in CD4 (r = - 0.379)
and CD8 (r = - 0.3659) counts with higher RBC requirement.
Two subjects each were anti-HIV and HBsAgpositive, whereas 34 patients were anti-HCV positive. A
significant decrease in IgA levels was noted in those with
anti-HCV antibodies (P = 0.048). Ten children were
splenectomized. As shown in Table I, the CD4 (P<
0.0001), CD8 (P < 0.0001) and IgA (P = 0.01) levels were
significantly higher in splenectomized subjects.
DISCUSSION
We found that higher number of transfusions increased
the IgA and IgM significantly, whereas iron overload
increased the IgM significantly. Low CD4 and high CD8
counts (abnormal) were observed in those requiring
higher amount of packed red cells. CD4, CD8 and IgA
were significantly higher in spenectomized patients. Low
IgA levels were noted in those with anti-HCV antibodies.
The present study had some limitations. We
evaluated only selected immunological parameters.
Neutrophil functions, other lymphocyte subsets, IgD and
IgE were not done. Moreover, serum ferritin was done
only in 69 subjects.
Interestingly, low CD4 counts were observed only in
19 subjects, with high CD8 values in 20 subjects. This
was contrary to published studies [7,8]. Twenty five of
our subjects had unexpectedly high CD4 values. This has
been described in a study by Nualart, et al. [9] to be due to
functionally defective cells. Similarly, low CD8 count
was another surprising finding. A description of L CD8
phenotype, wherein intrinsically these persons have a low
CD8 count, has been described [10], and was likely the
case here.
TABLE I

CD4, CD8, IgG, IgA
SPLENECTOMIZED
VS
C HILDREN

Evaluation of serum immunoglobulins revealed
results differing from most previous studies, which have
shown elevated levels of IgG, IgM and IgA [11]. Similar
trend has been observed in other recent studies also [12].
This could be due to better chelation as well as leucodepleted red cell transfusions currently in use for
thalassemic patients. With increasing number of
transfusions, there was an increase in the levels of
immunoglobulins,. It has been postulated that donor
alloantigens lead to development of alloantibodies to the
patients’ RBCs, leading to conformational changes on the
epitope of RBC antigens, thereby stimulating the
formation of autoantibodies. Additionally, leucocyte
antigens are an important source of immune stimulation
[13-15]. Leuco-depletion, preferably pre-storage, is
therefore imperative to reduce allo and autoimmunization
in patients with thalassemia. Significantly higher CD4,
CD8 and IgA levels in splenectomized subjects, as seen in
this study have also been reported previously [8,16].
In conclusion, with appropriate transfusion and
chelation therapy, the immunological alterations in
transfusion-dependent children with thalassemia can be
minimized, thereby preventing morbidity and mortality
due to infections.
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IgM VALUES IN
NON-SPLENECTOMIZED

AND

Splenectomized

Non-splenectomized

*CD4 (cells/μL)

3200 (2133.08)

1233.2 (865.70)

*CD8 (cells/μL)

2452.9 (1813.37)

789.3 (514.0)

IgG (g/L)
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*IgA (g/L)

2.4 (1.75)

1.5 (0.88)

IgM (g/L)

1.2 (0.71)

1.4 (0.72)

All values in mean (SD); *P<0.005.

INDIAN PEDIATRICS

1001

1. Borgna-Pignatti C, Rugolotto S, De Stefano P, Zhao H,
Cappellini MD, Del Vecchio GC, et al. Survival and
complications in patients with thalassemia major treated
with transfusion and deferoxamine. Haematologica.
2004;89: 1187-93.
2. Ladis V, Chouliaras G Bedousi H, Kannavakis E, Kattamis
C. Longitudinal study of survival and causes of death in
patients with thalassemia major in Greece. Ann N Y Acad
Sci. 2005;1054:445-50.
3. Chern JP, Su S, Lin KH, Chang SH, Lu MY, Jou ST, et al.
Survival, mortality, and complications in patients with
beta-thalassemia major in northern Taiwan. Pediatr Blood
Cancer. 2007;48:550-4.
4. Pardalos G, Kanakoudi-Tsakalidis F, Malaka-Zafiriu M,
Tsantali H, Athanasiou-Metaxa M, Kallinikos G, et al.

VOLUME 51__DECEMBER 15, 2014

IMMUNOGLOBULINS AND CD4/CD8 IN β–THALASSEMIA

KADAM, et al.

5.

6.

7.

8.

9.

10.

Iron-related disturbances of cell-mediated immunity in
multitransfused children with thalassemia major. Clin Exp
Immunol. 1987;68:138-45.
Shearer WT, Rosenblatt HM, Gelman RS, Oyomopito R,
Plaeger S, Stiehm ER, et al. Lymphocyte subsets in healthy
children from birth through 18 years of age: The Pediatric
AIDS Clinical Trials Group P1009 study. J Allergy Clin
Immunol. 2003; 112:973-80.
Aksu G, Genel F, Koturoðlu G, Kurugöl Z, Kütükçüler N.
Serum immunoglobulin (IgG, IgM, IgA) and IgG subclass
concentrations in healthy children: a study using
nephelometric technique. Turk J Pediatr. 2005;47:19-24.
Grady R, Akbar A, Patricia J, Margaret W. Hilgartner, de
Sousa M. Disproportionate lymphoid cell subsets in
thalassaemia major: the relative contributions of
transfusion and splenectomy. Br J Haematol. 1985;59:71324.
Dwyer J, Wood C, McNamara J, Williams J, Andiman W,
Rink L, et al. Abnormalities in the immune system of
children with beta-thalassaemia major. Clin.
Exp
Immunol. 1987;68:621-9.
Nualart P, Estevez ME, Ballart IJ, De Miani SA, Peñalver
J, Sen L. Effect of alpha interferon on the altered T-B-cell
immunoregulation in patients with thalassemia major. Am
J Hematol. 1987;24:151-9.
Cunningham-Rundles S, Giardina PJ, Grady RW, Califano
C, McKenzie P, De Sousa M. Effect of transfusional iron

INDIAN PEDIATRICS

11.

12.

13.
14.

15.

16.

1002

overload on immune response. J Infect Dis. 2000;182:
S115-21.
Kapadia A, Desousa M, Markenson A, Miller D, Good R,
Gupta A. Lymphoid cell sets and serum immunoglobulins
in patients with thalassemia intermedia: Relationship to
serum iron and splenectomy. Br J Haematol. 1980;45:405.
Akbar AN, Giardina PJ, Hilgartner MW, Grady RW.
Immunological abnormalities in thalassaemia major. I. A
transfusion-related increase in circulating cytoplasmic
immunoglobulin-positive cells. Clin Exp Immunol. 1985;
62:397-404.
Spanos T, Karageorga M, Ladis V, Peristeri J, Hatziliami
A, Kattamis C. Red cell alloantibodies in patients with
thalassemia. Vox Sang. 1990;58:50-5.
Singer ST, Wu V, Mignacca R, Kuypers FA, Morel P,
Vichinsky EP. Alloimmunization and erythrocyte
autoimmunization in transfusion-dependent thalassemia
patients of predominantly asian descent. Blood.
2000;96:3369-73.
Chinprasertsuk S, Wanachiwanawin W, Pattanapanyasat
K, Tatsumi N, Piankijagum A. Relation of haemolytic
anaemia and erythrocyte bound IgG in alpha- and betathalassaemic syndromes. Eur J Haematol. 1997;58:86-91.
Pattanapanyasat K, Thepthai C, Lamchiagdhase P,
Lerdwana S, Tachavanich K, Thanomsuk P, et al.
Lymphocyte subsets and specific T-cell immune response
in thalassemia. Cytometry. 2000;42:11-7.

VOLUME 51__DECEMBER 15, 2014

