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Abstract

Background: Regular blood transfusions is the comemb form of life-long treatment for
patients with beta-thalassemia major but multipdesfusions of blood causes iron overload
and resulting in multiple progressive organ damtgs later involved endocrine system,
heart, and liver.

Objective: This study is aimed to evaluate someiadi manifestations in the adult patients
with beta thalassemia major based on interval dtdhe blood transfusion and also

investigate correlation between clinical statugpafients with some biochemical parameters
including the level of ferritin, Hb, prolactin, drcortisol.

Methodology: Forty one Iradi -thalassemia major (TM) patients (19male and 22ale) are
recruited from thalassemia center in Karbala at @gk4-24 years. The frequency of blood
transfusion rate, blood groups, spleen status H\ infection are recorded from the profile
of all patients. The weight and height of patiemt&se measured to calculate body mass index
(BMI), while the concentration of Hb, ferritin, d@ol, and prolactin are tested at morning
just before blood transfusion session. Patientsgaoeiped according to their transfusion
interval rate (TIR) into two groups; short TIR gmpo( 3 weeks), and long TIR group @
weeks).

Results: The results were non-significant in thstrtbution of gender and blood groups,

spleen status, frequency of HCV infection, Hb, isolf and prolactin between the two

groups, but age average, ferritin level and BMlooig TIR group are significantly lower than

those of short TIR patients. On the other handg I®fR patients revealed non-significant

correlation between all parameters and clinical ifeatations except for Hb content which is

significantly decreased (r = - 0.451, P = 0.030)plenectomized patients. However, short
TIR group showed that Hb content is significantBcebased in both splenectomized (r = -
0.560, P = 0.01) and underweighted (r = - 0.47%,0F033) TM patients.

Conclusion: We can concluded that the levels ofisarand prolactin hormones are neither
disturbed in TM patients nor correlated with inedrvate of transfusion, but Hb level is the
key factor that determine TIR and ferritin levehdiéng to retardation in BMI which may be
due to another endocrinopathy particularly thosat #re closely related with metabolic
pathways such as growth hormone and thyroxin.
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Introduction

The thalassemia is inherited disorder from thelsysis of haemoglobin caused by a change
in the production rate of globin chain. Gene's roits of globin of globin genes cause
thalassemia. These mutations lead to weak syntlwdsibie B globin. The low rate of
production of a certain globin chains, @, y, andd) hinders the synthesis of Hb and creates
an imbalance with the others, which usually produgiebin chains [1-3]. Thp -thalassemia
major is an autosomal recessive disorder, chaiaeteby a reduction or absence of norfhal
-globin synthesig1]. The beta-thalassemia is a serious genetic disavtiech leads to a
significant increase in both mortality and morhbydj]. The beta-thalassemia major genes
predominate in several ethnic groups spread aceoswide geographic belt of the
Mediterranean basin across the Middle East, , adichh subcontinent [5].

Homogenous beta-thalassaemia will remain to beotigeof the biggest health problem over
the next few decades, particularly in developingntdes [6]. Regular blood transfusions are
the commonest form of life-long treatment for patgewith § -thalassemia, but patients with
multi-transfused thalassaemia major (TM) developes® endocrine complications. Iron
overload due to multiple transfusions is the manse of such complications hence proper
and effective iron chelation therapy is essentatie reduction of iron deposition on various
endocrine glands. Iron accumulates in tissues kigh levels of transferrin-receptor such as
liver, heart and endocrine glands [7]. Therefone, present study is aimed to evaluate some
clinical manifestations in adult patients with b#talassemia major based on the interval rate
of blood transfusion and also to investigate theetation between clinical status of patients
with some biochemical parameters including thelle¥&ib, ferritin, cortisol, and prolactin.

Materials & Methods

Forty one Iraqi beta-thalassemia major (TM) pat€19 male and 22 female) were recruited
from thalassemia Center /Children’s Teaching HaspKerbala in the middle part of Iraq,
during June - October 2016 at age of 14-24 yedrs. flequency of blood transfusion rate,
blood groups, spleen status, and HCV infectionracerded from the profile of all patients.
Patients are grouped according to their transfusitarval rate (TIR) into two groups; short
TIR group € 3 weeks), and long TIR group 8 weeks). The body weights, by body balance,
and height, by paper tape, of patients were medsior calculate body mass index (BIM) as
weight in kilograms divided by height in meters amd [8]. Then, patients BMI were
classified according WHO classification in (Tablg. JAt morning just before blood
transfusion session, 5ml blood was collected frdinpatients. Hb level was determined by
Gemmy hematocrit. Then, the rest of blood was ctdlé in a dry sterilized test tube. The
blood samples were centrifuged for 5 min at 3000 tp obtain serum which stored in -20C
until be used for determination of ferritin level Bn enzyme linked assay method using a kit
supplied by Biomerieux (France), measured automlsticwith Minividas, Biomerieux
(France), cortisol level according to Tosoh compamy prolactin by two-site immune
enzymometric assay using the ST AIA-PACK PRL, whiglperformed entirely in the AlA-
PACK.

The results were computed as mean + standavdferrquantitative variables (age, weight,
height, biochemical parameters tests and seruntirfielevels). Differences among groups
were analyzed either one-way analysis of variatkRQVA) or by Chi-square test for
descriptive values. The correlation coefficient was performed by Pearson correlation
coefficient test. The P values of differerrc8.01 were considered significant [9]..
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Tablel. BMI Classification

BMI(kg/m2) Categorie
<18.t Underweight
18.5-24.¢ Normal weigh
25.(-29.¢€ Overweight
>3C Obese

Results

The basic clinical manifestations of TM patiente ahown in table-2, in which only the age
of TIR group (19 £ 0.70 years) is significantly heg (P = 0.005) than that of long TIR group
(16.5+ 0.48 years), while no significant differeadeund in the frequency of gender, blood
groups, spleen and HCV infection status betweemvibegroups.

Table-2: Clinical manifestations of TM patig according to their interval rate of blood
transfusion

Character Short Long TIR | Significance
TIR @ (n=21) @)
(n=20)
Age (years) Range 14-24 14-22
Mean = SE 19+0.70 16.5+0.48 P =0.005
Gender 4 9 (45%) | 10 (47.6%) P =0.866
N (%) Q 11 (55%) | 11 (52.4%
Blood Group A 6 (30%) 5 (23.8%)
N (%) B 6 (30%) 3 (14.3%)
AB 1 (5%) 1(4.8%) | P=0.496
©) 7 (35%) | 12 (57.1%
Spleen Status Splenectomy (n, %) 13 (65%) 16 (76.2%)P =0.431
Non-splenectomy (n, %) 7 (35% 5 (23.8%)
HCV infection Negative (n, %) 16 (80%) 19 (90.5%) P =0.342
status Positive (n, %) 4 (20%) 2 (9.5%

(1) Short Transfusion Interval Rate: Onetransfusion in < 3 weeks; Long TIR: One
transfusion in > 3 weeks
(2): P value of ANOVA for quantitative data; P value of Chi-square for qualitative
data

The result of estimated parameters in both grobpw/ed that TM patients with short interval
of blood transfusion have a BMI value (20.7 + OKgZn¥) and ferritin level (4024 + 450
ng/ml) significantly higher (P = 0.022, P = 0.0@3pectively) than those who received blood
transfusion at long interval (18.2 + 0.70 kg/r3394 + 261 ng/ml respectively), however the
rest parameters (Hb, cortisol, and prolactin) shltbwen-significant difference between the
two groups of TM patients (Table-3).

Table-3: Estimation of Parameter’s level in botbugrs of TM patients
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Parameter Normal Range Sample value M+SE Significance
Level Short TIR | Long TIR
(n=20) (n=21)
BMI > 20 years = 18.5-24.9 | 20.7 £0.77 182+ | P=0.022
(kg/mP) < 20 years = 5th-85th 0.70
percentile
Hb 4 =13.8-17.2 89+£0.21| 9.1+0.2§ P =0.568
(g/dl) ©=12.1-15.1
Ferritin 4 =18-270 4024 + 450 2394 + | P =0.003
(ng/ml) © =18-160 261
Cortisol 7-28 10.9 £ 0.45 10.3+ | P=0.563
(no/dl) 0.90
Prolactin 4 =2-18 147+25| 11.0+1.3 P =0.20%
(ng/ml) Q =2-29

When the BMI categories are calculated, the reshdtved that the frequency of underweight
patients (47.6%) in long TIR group is significan{ly = 0.017) higher than that in short TIR
group (10%), but in both groups obese category'didnorded (Figure-1).
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Figure-1: Frequency of BMI categories in TM patgatcording to interval rate of blood

transfusion

By using Pearson’s correlation test to evaluaterd¢tetionship between the tested parameters
and clinical manifestations in both groups, TM eats with long TIR revealed non-
significant correlation between all parameters atidical manifestations except for Hb
content which is significantly decreased (r = -51.4 P = 0.039) in splenectomized patients
(Table-4). However, short TIR group showed that ddintent is significantly decreased in
both splenectomized (r = - 0.560, P = 0.01) anceamdighted (r = - 0.477, P = 0.033) T™M
patients (Table-5).
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Table-4: Correlation of clinical status versus paggers level in TM patients with long TIR.

Patient’s status Correlation (r) of Parameter Level versus

Hb Ferritin Cortisol Prolactin
Age r=0.248 =-0.147 =-0.099 r=-0.034
P=0.277 P =0.524 P =0.698 P =0.883
Splenectomy | r=0.451 r=20.090 r=-0.342 r=-0.016
P =0.039 P =0.698 P=0.129 P =0.965

Underweight |r=-0.079 |r=-0.209 |r=0.283 r=0.214
BMI P=0.732 P =0.384 P=0.212 P =0.350
HCV +ve r=-0.216 =-0.218 |r=0.304 r=-0.220

P =0.347 P=0.342 P=0.178 P =0.337

Table-5: Correlation of clinical status versus paggers level in TM patients with short TIR.

Patient’s status Correlation (r) of Parameter Levelversus
Hb Ferritin Cortisol Prolactin
Age r=-0.133 |[r=0.166 =-0.112 r=0.150
P=0.576 P =0.481 P =0.638 P =0.527
Splenectomy | r=-0.560 |r=0.086 r=0.038 r=0.078
P =0.010 P=0.715 P =0.870 P =0.743
Underweight |r=-0.477 |r=0.172 r=-0.099 r=0.013
BMI P =0.033 P =0.466 P=0.677 P =0.956
HCV +ve r=0.058 r=0.388 r=0.144 r=0.199
P =0.806 P =0.090 P =0.543 P =0.398

Discussion

Thalassemia described In 1925, by Lee and Coakeya type of severe anaemia that
associated with bone marrow changes and splenoyneggahildren [10]. Transplantation of
bone marrow is the only treatment, but regular dltransfusion is an available treatment for
those patients [11]. Anaemia’s sever complicatioosld be reduced by regular and early
blood transfusion therapy and prolong survival [lpod transfusion in long term can lead
to many complications such as alloimmunization agfaRBC, hemosiderosis, chronic viral
infections [12], and iron overload which could eaipl higherlevel of ferritin in short TIR
compared to the long TIR groups in this study. Higin level deposite in visceral organs
like; liver, heart, and endocrine gland [13]. Majoeta- thalassemia patients who receive
regular blood transfusion are at risk of hepatiiach as; hepatitis B and C which is very
common [14].With time, splenomegaly occurs in thalassemia’'sep#& that may worse
anemia, causes thrombocytopenia, and neutropenda cam lead to thromboembolic.
Splenectomy is the available treatment in this ¢ASE

In this study, the basic clinical manifestatiafspatients with TM are shown. There are
higher frequencies of HIV and splenectomy in pdsielVhile only age of short TIR group
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significantly higher than that of long TIR groum significant differences were found in the
gender frequency, spleen, blood groups, and HC¥Cctidn status between the two groups.
The highest frequency of Beta-thalassemia was bio®d group and the lowest was in AB
group.

Mohssinet al., who studied the frequency distribution of ABO didogroup in thalassemia
patients from lbn-Baladi hospital in Bagdad/Iragparted that the incidence of thalassemia in
O blood group is very common but in AB blood graesipeast common [16].

Mohammadet al., also reported Ove blood group to be common in the thalassemia pisti
in Iran [17]. While Sahat al., and Igbalet al., found that the B blood group is common
among the donors [18, 19]. The RBC removal ratespkeen increase in patients with
thalassemia; therefore RBCs, haemoglobin, haemitacd RBC levels are elevated after
blood transfusion and splenectomy [20]. In pressndy, the elevation of HB level in
different frequency of blood transfusion (short dowlg) didn’t reach statistical significance,
but there was significantly positive correlationtiaeen it and splenectomy. Many studies
reported that children have thalassemia major sdfdfrom many complications which
include impaired immune function, growth retardatiand low body mass index [21-23]. It is
well established that many parameters including ggeder, endocrine system status,

nutrition, and exercise that can influence the cositon of the body [24] are weak in
patients with thalassemia major in addition to hgpgvity of bone marrow, iron overload,
and reduced bone mineral density [25, 26]. Feirgg., reported that an increase underweight
status among thalassemic patients, especially armdolgscence and childhood [27]. This is
possibly because of the presence of multiple emdogathies specially hypogonadism,
under-nutrition [28-30], and also possibly the sedects of chelating therapy in long-term
[31].

The results demonstrated, BMI was significanighler in short TIR compared to long TIR.
Underweight is significantly higher in long TIR cpared to short TIR. Interestingly,
underweight status has positive correlation withifll long TIR. This result lead to suggest
that the short TIR treat the reduction in Hb lefasdter and that will normalize the weight
status in the donordhe classic knowledge was that in transfusion-déeenthalassemia
patients, increased deposition of iron in pituitgignd has a cytotoxic effect, that leading
main to hyper-gonadotrophic hypogonadism due toitpity hypo-responsiveness to GnRH
[32]. Hyper-gonadotrophic hypogonadism doesn’t oespto chelation therapy that given late
in the course of the disease [33]. Hyperprolactiaeappears to be not involved in the
pathogenesis of hyper-gonadotrophic hypogonadisithatassemia patients [32]. Levels of
plasma prolactin were within the normal range infeaihale and male hypogonadal patients
[34]. In this study, the prolactin levels were aisithin the normal range and there were no
significantly differences between prolactin in thleort and long TIR. The usual tests of
adrenal function in the thalassemia patients sholiteel impairment of function but it is
always working at maximum rate to produce the noteneels of circulating cortisol [35].

It was found that highly significant suppressaidrfunction in the physiological range with a

normal reserve of function using the more physimalg graded dose adrenal cortical
stimulation test [36] . This could explain why tbertisol level was within the normal range
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in the thalassemia patient in this study. There alae no significantly difference between
cortisol levels in the short and long TIR.

Conclusion

From these findings, it can concluded that the I&wé cortisol and prolactin hormones are
neither disturbed in TM patients nor correlatedhwitterval rate of transfusion, but Hb level
is the key factor that determine TIR and ferritavel leading to retardation in BMI which
may be due to another endocrinopathy particulangsé that are closely related with
metabolic pathways such as growth hormone and xiryro

References

1. Forget BG (2001). Molecular mechanisms of bats¢mialn: Steinberg MH, Forget
BG, Higgs DR, Nagel RL, editors. Disorders of hetob@m genetics, pathophysiology, and
clinical management. Cambridge University Pressnfridge.

2. Weatherall DJ & Clegg JB (2001). Inherited haglobin disorders: an increasing
global health problem. Bull World Health Organ 794-712.

3. Scott J (2008). Thalassemia syndrome. in ;BeAnaRE , Kliegman RM editor.
Nelson text book of pediatrics. 18 edn. WBS aundardadelphia.

4. Olivieri NF (1999). The beta-thalassemias. N |IEdgMed 341, 99-109, doi:
10.1056/NEJM199907083410207.

5. Pearson HA, Cohen AR, Giardina PJ & Kazazian(H®96). The changing profile of
homozygous beta-thalassemia: demography, ethnmitg,age distribution of current North
American patients and changes in two decades. tAedifi7, 352-356.

6. Ikram N, Hassan K, Younas M & Amanat S (2004xriEin Levels in Patients of Beta
Thalassaemia Major. International Journal of Patdypl2, 71-74.

7. Berkovitch M, Bistritzer T, Milone SD, Perlman, IKucharczyk W & Olivieri NF
(2000). Iron deposition in the anterior pituitany homozygous beta-thalassemia: MRI
evaluation and correlation with gonadal functioRedliatr Endocrinol Metab 13, 179-184.

8. WHO (2004). Appropriate body-mass index for Asmpulations and its implications
for policy and intervention strategies. Report oV&lO Expert Consultation. . In, Geneva:
World Health Organization.

9. Lowry R. Concepts & Applications of Inferentidbtatistics. 2013. Available at
www.vassarstats.net.

10. Cooley TB & Lee P (1925). A series of casespiénomegaly in children with anemia
and peculiar bone changes. Trans Am Pediatr So2830.

11. Weatherall DJ (2006). Disorders of globin swgsik: thalassemia. In: Lichtman MA,
Beutler E, Kipps TJ, Seligson U, Kaushansky K, BFcIT, editors Williams hematology., 7
edn., New York: McGraw-Hill.

12. Borgna-Pignatti C & Galanello R (2004). Thataeg|as and related disorders:
Quantitative disorders of hemoglobin synthesis. Gmeer JP, Rodgers GM, Paraskevas F,
Foerster J, Lukens JN, Glader B, editors. WintrokCknical Hematology. 11 edn.,
Philadelphia: Lippincott Williams and Wilkins; 2004

13.  Abdulzahra MS, Al-Hakeim HK & Ridha MM (2011%tudy of the effect of iron
overload on the function of endocrine glands inerthlhlassemia patients. Asian J Transfus
Sci 5, 127-131, doi: 10.4103/0973-6247.83236.

255



Kerbala journal of pharmaceutical sciences. No. (13) 2017 (13) 22l As¥apall o lall £330 S Alas

14. Jafroodi M, Davoudi-Kiakalayeh A, Mohtasham-Amg, Pourfathollah AA &
Haghbin A (2015). Trend in Prevalence of Hepati@s Virus Infection among beta-
thalassemia Major Patients: 10 Years of Experiegncé&an. Int J Prev Med 6, 89, doi:
10.4103/2008-7802.164832.

15. Muncie HL, Jr. & Campbell J (2009). Alpha aretdbthalassemia. Am Fam Physician
80, 339-344.

16. Mohssin MY, Mahmood AE, Kamal SB & Batah EH 18). Frequency distribution
of hemoglobin variant and ABO blood groups amorajatsemia patients from Ibn-Al-Baladi
pediatric hospital in Baghdad/Iraq. W J Pharma Rlaaeut Sci 4, 31-39.

17. Mohammad AF & Pourfathollah A (2014). Asso@atof ABO and Rh blood groups
to blood borne infections among blood donors inr&eHran. Iranian J Public Health 43,
981-989.

18. Saha AK & Sahadalal BS (2016). Frequency asttidution of blood groups in the
donors of a rural hospitals, West Bengal, IndiaJIRharma Bio S&i, B414-418.

18. Igbal M, Niazi A & Tahir M (2009). Frequency &BO and Rh blood groups in
healthy donors. J Rawalpindi Med Coll 13, 92-94.

20. Ammar SA, Elsayh Kl, Zahran AM & Embaby M (201&plenectomy for patients
with - thalassemia major: long-term outcomes. The Egypli of Surg. 33, 232-236.

21. Soliman AT, El Banna N, Abdel Fattah M, ElZaabMM & Ansari BM (1998).
Bone mineral density in prepubertal children wititdsthalassemia: correlation with growth
and hormonal data. Metabolism 47, 541-548.

22. Mohseni F, Mohajeri-Tehrani MR, Larijani B & hédi Z (2014). Relation between
BMD and biochemical, transfusion and endocrinolabmarameters in pediatric thalassemic
patients. Arch Osteoporos 9, 174, doi: 10.1007/5T74®14-0174-3.

23. Fuchs GJ, Tienboon P, Khaled MA, Nimsakul $pisarn S, Farugue AS, Yutrabootr
Y, Dewier M & Suskind RM (1997). Nutritional suppand growth in thalassaemia major.
Arch Dis Child 76, 509-512.

24. Rosen CJ & Klibanski A (2009). Bone, fat, amdlyp composition: evolving concepts
in the pathogenesis of osteoporosis. Am J Med 12209-414, doi:
10.1016/j.amjmed.2008.11.027.

25. De Sanctis V, Soliman AT, Elsedfy H, Skordis Kattamis C, Angastiniotis M,
Karimi M, Yassin MA, El Awwa A, Stoeva |, et al. @23). Growth and endocrine disorders
in thalassemia: The international network on endeccomplications in thalassemia (I-CET)
position statement and guidelines. Indian J EndotriMetab 17, 8-18, doi: 10.4103/2230-
8210.107808.

26. Casale M, Citarella S, Filosa A, De MicheleFa)mieri F, Ragozzino A, Amendola
G, Pugliese U, Tartaglione |, Della Rocca F, et(aD14). Endocrine function and bone
disease during long-term chelation therapy withedsgirox in patients with beta-thalassemia
major. Am J Hematol 89, 1102-1106, doi: 10.100224B844.

27. Fung EB, Xu Y, Kwiatkowski JL, Vogiatzi MG, Nfald E, Olivieri N, Vichinsky EP
& Giardina PJ (2010). Relationship between chrohiansfusion therapy and body
composition in subjects with thalassemia. J Pedi&ty, 641-647, 647 e641-642, doi:
10.1016/}.jpeds.2010.04.064.

28. Kattamis C, Liakopoulou T & Kattamis A (1990krowth and development in
children with thalassaemia major. Acta Paediatn8cuppl 366, 111-117; discussion 118.
29. Tienboon P, Sanguansermsri T & Fuchs GJ (198&lnutrition and growth
abnormalities in children with beta thalassemiaanapoutheast Asian J Trop Med Public
Health 27, 356-361.

256



Kerbala journal of pharmaceutical sciences. No. (13) 2017 (13) 22l As¥apall o lall £330 S Alas

30. Filosa A, Di Maio S, Esposito G, De Martinig&Me Terlizzi F (2001). Persistence of
delayed adrenarche in boys with thalassemia. JaRdeidocrinol Metab 14, 407-414.

31. Asadi-Pooya AA & Karamifar H (2004). Body masslex in children with beta-
thalassemia major. Turk J Haematol 21, 177-180.

32. Allegra A, Capra M, Cuccia L, Pulejo ML, Raindr, Corselli F, Traina MC,
Giannola C & La Grutta A (1990). Hypogonadism intabthalassemic adolescents: a
characteristic pituitary-gonadal impairment. Thefiactiveness of long-term iron chelation
therapy. Gynecol Endocrinol 4, 181-191.

33. Wang C, Tso SC & Todd D (1989). Hypogonadotrdpipogonadism in severe beta-
thalassemia: effect of chelation and pulsatile gotr@pin-releasing hormone therapy. J Clin
Endocrinol Metab 68, 511-516, doi: 10.1210/jcem36811.

34. Papadimas J, Goulis DG, Mandala E, GeorgiadiZdsirnatzi V, Tarlatzis BC &
Bontis JN (2002). beta-thalassemia and gonadat axigoss-sectional, clinical study in a
Greek population. Hormones (Athens) 1, 179-187.

35. Mcintosh N (1976). Endocrinopathy in thalassaemajor. Arch Dis Child 51, 195-
201.

36. Landon J, James VH, Wharton MJ & Friedman M6{)9 Threshold adrenocortical
sensitivity in man and its possible applicatiortéoticotrophin bioassay. Lancet 2, 697-700.

257



