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Abstract
Background: Children affected with sickle cell disease (SCD) are at increased risk for severe morbidity and mortality, 

especially during the first 3-5 years of life. It is suggested that early treatment can improve the condi#on. The 

aim of this pilot study was to es#mate the incidence of hemoglobin S (HbS) by umbilical cord blood screening in 

Khorramshahr and Abadan ci#es in southwest of Iran.

Materials and Methods: Cord blood sample (10 ml) was collected and stored in ethylenediaminetetraace#c acid 

(EDTA) precoated tubes and transported to the reference laboratory in Ahwaz. Samples were analyzed for presence 

of HbS by hemoglobin electrophoresis. Posi#ve specimens were confirmed by sickle prepara#on test. 

Results: Four pa#ents (1.3%) with sickle cell disease were iden#fied among 308 screened newborns, all with Arabian 

ethnic origin. 

Conclusion: We concluded that HbS is a common disease in Khuzestan Province. 
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Introduction 
Sickle cell disease (SCD) is one of the most 

common inherited chronic hematological 

disorders.1 SCD has been the first human disease to 

be described at the molecular level. The feasibility 

of accurate molecular diagnosis encouraged 

epidemiological studies which revealed that SCD 

was more prevalent than it was ini#ally es#mated.2 

This inherited condi#on affects people of European, 

Arabian, Indian, Oriental, and African origin.3 The 

clinical manifesta#ons of SCD are extremely varied. 

Some pa#ents are en#rely asymptoma#c, whereas 

other pa#ents suffer from painful episodes.4 

A report in 1986 which described prophylac#c 

penicillin in sickle cell disease markedly reduced 

the incidence of pneumococcal sepsis provided 

a powerful incen#ve for widespread neonatal 

screening. Screening linked to #mely diagnos#c 

tes#ng, parental educa#on, and comprehensive 

care markedly reduced mortality and morbidity 

from SCD in infancy and early childhood.5 However, 

neonatal screening system is not foolproof. A few 

infants, even in the United States with na#onwide 

screening, may not be screened. Some other infants 

with SCD may be missed because of mislabeled 

specimens, personal errors, extreme prematurity, 

blood transfusion prior to screening, or inability 

to locate affected infants a$er discharge from the 

nursery.6,7 To have a perfect screening system, 

all infants including those born at home must be 

screened and the ini#al screening test should 

always be obtained prior to any blood transfusion. 

Hemoglobin FS in newborn and infancy reflects a 

variety of genotypes with a wide range of clinical 

severity. Most infants with FS on screening have 

homozygous SS genotype; but other genotypes 

including sickle beta-0-thalassemia, sickle beta-(+)-

thalassemia, sickle delta thalassemia, and sickle 

HPFH are also possible. The co-inherence of alpha-

thalassemia may complicate diagnosis of genotype 

in some infants.8 Infants and children affected 

with SCD are at increased risk for severe morbidity 

(e.g. splenic dysfunc#on, pain crisis, and bacterial 

infec#ons) and mortality, especially during the first 

3-5 years of life. It is suggested that early treatment 

(before symptoms development) can improved 

both morbidity and mortality. 

 

Materials and Methods
As sickle cell disease is much more prevalent 

in Arabian ethnic groups,9-12 , we selected 
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Khoramshahr and Abadan ci�es where most people 

have Arabian ethnic origin. In this cross-sec�onal 

pilot study, demographic data were collected by 

a ques�onnaire which was designed specifically 

for this study. Wri�en consent form was obtained 

prior to any sample collec�on. Cord blood samples 

were obtained from all normal newborns born via 

vaginal delivery.6 Three hundred and eight samples 

(158 from Khoramshahar, and 150 from Abadan) 

were collected. 

 Cord blood samples (10 ml) were collected in 

ethylenediaminetetraace�c acid (EDTA) pre-coated 

tubes in maternity hospitals,13 and transported 

to the reference laboratory affiliated to Ahwaz 

Jondishapour University of Medical Sciences. 

Samples were placed in ede�c acid containers 

and stored at 4oC un�l reaching to the laboratory. 

Samples were analyzed for the presence of HbS. 

Hemoglobin electrophoresis was performed by 

Helena Aparatus. To confirm the posi�ve specimens, 

those were re-evaluated by sickle prepara�on test 

by sodium bisulfate (2%). They were read a�er 1 

and 24 hours by macroscopic and microscopic 

methods.9

Results
Screening was carried out in 308 infants (147 

males and 161 females) by cord blood sampling 

during the first week of life. About 54.5% were 

outcome of consanguineous marriage. Screening 

was “missed” in 92 infants, because of some 

problems in sample transfer. Table 1 shows the 

number of infants screened in each city and the 

number of infants with HbS.

Four pa�ents with sickle cell disease were 

iden�fied among 308 newborns. All of them were 

from Arabian ethnic origin, and the outcome of 

consanguineous marriage. Demographic data 

of mothers is presented in table 2. The overall 

incidence of sickle cell disease was 1.3%.

Discussion
Most SCD pa�ents from Khuzestan have 

long been recognized to have mild disease with 

elevated levels of fetal hemoglobin (Hb F).9,11,12 A 

newborn with SCD is not usually anemic, and is 

asymptoma�c because of the protec�ve effect of 

HbF.9,12 Diagnosis of SCD in newborn can lead to 

preven�on from mortality and morbidity. It is now 

recommended that all newborns at high risk should 

be screened for HbS. Screening can be performed 

using umbilical cord blood or other blood 

samples.5,6 Universal screening has been shown 

to iden�fy more infants with the disease, prevent 

more deaths, and be more cost-effec�ve.6 Infants 

from high risk ethnic groups born in an area without 

rou�ne neonatal screening should be screened by 

Hb electrophoresis, iso-electric focusing (IFE), high 

performance liquid chromatography (HPLC), or 

DNA analysis. Before 2 months of age, solubility 

tes�ng methods and sickle cell prepara�on should 

not be used to screen for hemoglobinopathies.14 

Screening programs were widely implemented 

a�er a double–blind, randomized, placebo-

controlled trial reported an 84 percent reduc�on 

in the incidence of pneumococcal sepsis, the most 

serious complica�on of sickle cell anemia in young 

infants, when prophylac�c oral penicillin was 

ini�ated by three months old.15 During the early 

months of the child’s life, emphasis should be given 

to teaching the mother and other caregivers how 

to recognize early signs of serious complica�ons. 

It is also important to ensure that prophylac�c 

measures par�cularly oral penicillin VK and 

rou�ne and specific immuniza�ons are ins�tuted 

in a �mely fashion. New heptavalent conjugated 

pneumococcal vaccine should be given (if it is 

available) from two months old. All caregivers 

should be taught how to recognize specific signs 

and symptoms of the complica�ons. Since acute 

splenic sequestra�on crisis is a leading cause of 

death in young children with SCD, the physician 

should carefully note the size of the child’s spleen 

and teach the mother how to palpate it.

In the present study, among 308 newborn 

babies, 4 (1.3%) had HbS. All of them were 

Arabian in ethnic origin. They were outcome of 

consanguineous marriage. Approximately 30% 

of the popula�on of Khuzestan Province are less 

than 15 years old. In Khuzestan Province, as in 

other parts of the country, the prevalence of 

sickle haemoglobinopathy is high, and a thorough 

knowledge of the muta�on spectrum is cri�cal 

for se"ng up effec�ve preven�on programs 

and improving molecular diagnosis. In a study 

performed in Shiraz city located in south of Iran, out 

of 1044 par�cipants, 15 (1.4%) were heterozygous 

and 1 (0.09%) was homozygous for HbS.16
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Conclusion
We concluded that SCD is a common disease 

in southwest of Iran, par�cularly in Arabian ethnic 

groups of Khuzestan. Therefore, we suggest that all 

newborns be screened for sickle cell disease in the 

early infancy or childhood. Also, medical counseling 

of affected high risk families seems to be indicated. 

Nevertheless, to determina�on true incidence of 

sickle cell syndrome, more extensive studies are 

recommended in the endemic north part of Persian 

Golf and Oman Sea in south part of Iran.

Acknowledgement
We are grateful to Dr Abdol Hassan Alemohamad 

and Mohamad Taha Jalali for their genuine support

References
1. Okpala IE. Epidemiology, gene�cs and 

path physiology of sickle cell disease in prac�cal 

management of heamoglobinopathies. Oxford: 

Blackwell publishing Ltd. 2004.

2. Pauling L, Itano H, Singer SJ, Wells IC. Sickle 

cell anemia, a molecular disease. Science. 1994; 10: 

3-8.

3. Weatherall DJ, Clegg JB. Inherited 

haemoglobin disorders: an increasing global health 

problem. WHO Bulle�n. 2001; 79: 704-12.

4. Pearson HA. Sickle cell disease in Kingdom of 

Saudi Arabia: east and west. Ann Saudi Med. 1998; 

18: 287-8 .

5. Vichinsky E, Hurt D, Earles A, Kleeman K, Lubin 

B. Neonatal screening for SCD: Effect on mortality. 

Pediatrics. 1988; 81: 749-55. 

6. Lobel JS, Camerron BF, Johnson E, Smith D, 

Kalinyak K. Value of screening umbilical cord blood 

for hemoglobinopathy. Pediatrics. 1989; 83: 823-6.

7. Consensus development panel: Na�onal 

ins�tutes of health. Newborn screening for sickle 

cell disease and other heamoglobinopathies. 

JAMA. 1987; 258: 1205-9.

8. Dumars KW, Boehm C, Eckman JR , Giadina PJ, 

Lane PA, Shafe FE. Prac�cal guide to the diagnosis 

of thalassemia. Am J Med Genet. 1996; 62: 29-37.

9. Zandian Kh, Pedram M, Kianpour Gh. 

Premarriage sickle cell screening program in south 

west region of Iran, A pilot study on 50 cases of 

sickle trait. Iranian J Blood Cancer. 2009; 1: 55-7.  

10. Zandian Kh, Parsi M, Pedram M, Najafian 

M. Pregnancy and sickle cell hemoglobinopathies. 

Ahwaz Sci Med J. 2003; 35: 28-35. 

11. Kekhaie B, Zandian Kh. A report on new 

finding view of revising on how to prevent major 

thalassemia and sickle cell anemia in Khuzestan 

Neonatal Screening for Sickle Cell Disease in South West Iran: a Pilot Study

Table 1. The result of cord blood screening for sickle cell disease in 308 neonates 

from Khoramshahr and Abadan ci�es

Table 2. Demographic data of 308 newborns’ mothers screened for sickle cell 

disease in Khoramshahr and Abadan ci�es

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

bc
.ir

 o
n 

20
23

-0
5-

23
 ]

 

                               3 / 4

https://ijbc.ir/article-1-285-en.html


120 IRANIAN JOURNAL OF BLOOD AND CANCER

Province. Ahwaz Sci Med J. 2004; 42: 77-85.

12. Zandian Kh, Pedram M, Jahanmehr AH, 

Hemadi H, Valavi A. An analysis of clinical and 

laboratory findings of hemoglobinopathies and 

their distribu�on in Khuzestan Province. Scien�fic 

Medical Journal Ahvaz. 2004; 4: 7-15.

13. Efremov GD: Sickle cell anemia in an Albanian 

family in Yugoslavia: Short communica�on. 

Hemoglobin. 1987; 11: 383-7.

14. Pembrey ME, Wood WG, Weatherall DJ. 

Fetal hemoglobin produc�on and the sickle gene in 

the cases of Eastern Saudi Arabia. Br J Haematol. 

1978; 40: 415-29. 

15. Doris LW. Sickle cell disease in childhood. 

American family physician. 2000; 62: 1309-15. 

16. Habibzadeh F, Yadullahie M, Ayatollhie 

M, Haghshenas M. The prevalence of sickle cell 

syndrome in south of Iran. Iran J Med Sci. 1999; 24: 

32-4.   

Ali Ahmadzadeh, et al.

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

bc
.ir

 o
n 

20
23

-0
5-

23
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               4 / 4

https://ijbc.ir/article-1-285-en.html
http://www.tcpdf.org

