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Abstract Hemoglobinopathies are group of genetic disorders of haemoglobin in which there is a quantitative 
or qualitative abnormal production or structure of haemoglobin molecule. These hereditary disorders are 
major public health problem in many parts of the world including Libya. This study was designed to 
determine the prevalence of Hemoglobinopathies in Ghat Region - South of Libya. In this prospective cross-

sectional study, 5 ml of venous blood was collected from 1912 (1176 females and 736 males), aged between 
5- 90 years (20.08± 12.52). The hematological picture of all samples were evaluated using SYSMEX KX- 21 N 
Automated Hematology Analyzer , and all sample were screened for hemoglobinopathies using Sickling test, 
Solubility test and High Performance Liquid Chromatography (HPLC).The result showed that the overall 
prevalence of the HbS in Ghat region was 5.75% (110 samples out of 1912 samples), in which there was 
0.57% with HbSS and 5.18% with HbAS, no other abnormal hemoglobin's were found in the study.The result 
of HPLC study show that the most common hemoglobin in the sickle cell trait sample was HbA (range 56.9 – 
70.4%), followed by HbS with range between 24.2 – 37.2%, while the range of HbA2 was 1.0 – 3.9% and HbF 
was 0.4 – 8.7%. The most common hemoglobin in sickle cells disease was HbS with range 62.7 – 69% 
followed by HbA with range between 27.0 – 33%, HbA2 with range between 1.1 – 1.3% and HbF with range 
between 0.9 – 2.0%, and there was no any case of sickle cell disease in the first age group 

Keywords: Hemoglobinpathies, sickle cell, -thalassemia, HPLC  Ghat.                                                                                      

(Hemoglobinpathies)22

http://www.suj.sebhau.edu.ly/
mailto:Abu.saad@sebhau.edu.ly
mailto:Abu.saad@sebhau.edu.ly


Prevalence of hemoglobinopathies in Ghat-South Libya                                                                        Saad et  al.  

JOPAS Vol17 No.1 2018                                                                                                                     259 

thalassemia)βSickle cell 

anemia)112

Single- gene disorders)Eman et al., 

201412

(Hoffbrand et al., 2011)11

 Hemoglobinpathies

21Inherited) 

autosomal recessive

Chronic severe anemias) 13

22,13

Quantitative 

hemoglobin disorders

(Thalassemias)

11

Qualitative 

hemoglobin disorders

15

11

22,15

7.23

9.1C9.31

D12

139

7.2

7.13

1

11.211

12.1

1

9.9219

2915

7.72

7.15

3.119.11

C 9.331

 

 

Study Region

1

12.199

29192

22.119



Prevalence of hemoglobinopathies in Ghat-South Libya                                                                        Saad et  al.  

JOPAS Vol17 No.1 2018                                                                                                                     260 

1

1112

2112913

52915119

72

2.5

(Ethylene Diamine Tetra Acetic Acid) 

"EDTA"

Hemolyaste

199

HPLC"High 

e Liquid ChromatographyPerformanc

Methods

1 

21 N  -SYSMEX KX

Automated Hematology Analyzer

2

Giemsa Stain -Wright1

3.Sickling 

tests

1Slide method 

Sodium metabisulfite 2 % 

.(1

2Solubility test 

Hb S

Deoxygenate state 

Saponin

Sodium dithionite

2.231.

2

thionate  -Di  

4:Preparation of 

Hemolysate 

Distilled water

CL4C5

1200g15

2919

HPLC . 9

5

HPLC



Prevalence of hemoglobinopathies in Ghat-South Libya                                                                        Saad et  al.  

JOPAS Vol17 No.1 2018                                                                                                                     261 

-Bio

Rad variant

Statistical Analysis 

(SPSS) Statistical 

Package for Social Sciences

ANOVA

(T. value) T 9.95

HbAS

HbSS1195.15

115.12

119.51

1.771.15

9.251.917

9.559.319.51

1.9121

HPLC

11

11

HbAHbA2HbF

HbS1

1

T. value

HPLC

HbAS

HbSS
T. value p. value 

HbAS 

99

HbSS 

11

HbA (%) 15.37

3.39

39.19

1.13

37.12<0.05P

HbA2 

(%)
2.53

9.11

2.35

9.51

9.25P<0.05 

HbF (%)1.11

1.71
1.51

9.32

9.12P<0.05 

HbS (%)39.11

2.12

15.12

1.71

77.31 P<0.05

5.15

1112

5.12

9.51

9

9.312

1.19

2531



Prevalence of hemoglobinopathies in Ghat-South Libya                                                                        Saad et  al.  

JOPAS Vol17 No.1 2018                                                                                                                     262 

9.397

12.1119

2915

3.11

9.111

21.17

2.5121

12.1

121

1317.2.111.31

1

1.22.117

1

1.2121

5.12

9.51

129

32

1.771.15

1.9179.25

2

1.919.519.559.31

32

2.515293539

1

12211.22.117

1

HPLC

11

119

51.119.7

15.3HbS27.231.2

2979

19

2133

39.1HbS12.111



Prevalence of hemoglobinopathies in Ghat-South Libya                                                                        Saad et  al.  

JOPAS Vol17 No.1 2018                                                                                                                     263 

13

HbAS

HbA2HbF13.12.59.7

2.11.15

HbA21.5

3.5HbF

2

HbA2HbF

1.13.12.359.12

1.51HbA2

1.53.5

HbF

2

 

1 2917

2 1111

232

233

[3]- Adeyemo, T., Ojewunmi, O., 
Oyetunji, A. (2014). Evaluation of 
high performance liquid 
chromatography (HPLC) pattern And 

Prevalence of beta- thalassaemia trait 
among sickle cell disease patients in 
Lagos, Nigeria. Pan African medical 
journal 18: 71. ISSN 1937- 8688. 

[4]- Ahmed, M. H. (2012). The prevalence 
of β- thalassemia and some 
hemoglobinopathies in the population 
of the Western Mountain- Libya. 
Thesis submitted as a fulfillment of 
the master degree (MSc). Department 
of Zoology Facility of Science. 
University of Tripoli. 

[5]- Arrayad, S. (2006). Genetic diseases 
in Bahrain. In: Tadmouri GO, Taleb 
Al-Ali M, Al-Khaja N (eds) Genetic 

disorders in the Arab World: Bahrain. 
Centre for Arab Genomic Studies, 
Dubai.

[6]- AL-Arrayed, S. S., AL- Hajeri, A. 
(2012). Newborn screening services in 
Bahrain between 1995 and 2010. 
Hindawi publishing corporation. 
Advances in hematology. 12: 4. 

[7]- Al- Shakour, A. A., ALsuhail, A. A. 
(2000). Percentage of HbS among 
cases of sickle cell trait in Basra, 
Iraq, Eastern Mediterranean Health 
Journal. 6: 233- 237. 

[8]- Bhalodia, J. N., Oza, H. V., Modi, P. 

J., Shah, A. M., Patel, K. A., Patel, H. 
B. (2015). Study of 
hemoglobinopathies in patients of 
anemia using high performance liquid 
chromatography (HPLC) in western 
India. National Journal of Community 
Medicine. VOL 6. ISSN 1. 

[9]- Brown, B. A. (1993). Hematology 
principles and procedures, 6th.ed. lea 
and febiger philadelphia. 

[10]- Egrouda, M. M. (2010). The 
Incidence of Sickle cell disease in 
Taurga Region, Libya, these 
submitted to the school of sciences at 
the Academy of Graduate Studies in 
partial fulfillment for the requirement 
for the degree of master of sciences in 
Zoology. Deparement of Biological 
Science. Academy of Graduate 
Studies. Tripoli Libya. 

[11]- Elderdery, A. Y., Mohamed, B. A., 
Cooper, A. J., Knight, G., Mills, J 
(2011). Tribal distribution of 
haemogloinopathies in a sudanese 
patient population. Journal of 
Medical Laboratory and Diagnosis. 

VOL. 2 (4), PP. 31- 37. ISSN 2141 – 
2618. 

[12]- Eman, A. A., Hiba, A. A., Sana, E. 
A. (2014). Haemoglobin patterns in 
patiets with sickle cell 
haemoglobinopathies. International 
Journal of Hematological Disorders, 
Vol 1, No. 1, 8-11. 

[13]- Fattoum, S (2009). Evolution of 
Hemoglobinopathy Prevention in 
Africa 

[14]- Garadah, T. S., adla b. Hassan, A. 
B., Jaradat, A. A., diab, E. D., 
Kalafalla, H.O., Kalifa, A. K., 
sequeira, R. P., and alawadi, A. H. 



Prevalence of hemoglobinopathies in Ghat-South Libya                                                                        Saad et  al.  

JOPAS Vol17 No.1 2018                                                                                                                     264 

(2015). Predictors of Abnormal Bone 
Mass Density in Adult Patients with 
Homozygous Sickle-Cell Disease. 
Clinical Medicine Insights: 
Endocrinology and Diabetes. 8 35–40 
doi:10.4137/CMed.s24501. 

[15]- Haritha, P., Lakshmi, V ., Veerraju, 
P., Sarkar, B. N., Rao, V.R. (2012). 
Prevalence of hemoglobinopathies 
among the Konda Kammaras of 
Visakhapatnam District, Andhra 
Pradesh.Journal of pharmacy and 
Biological siences. Vol 2, Isseu 4. 

[16]- Hoffbrand, A. V., Catovsky, D., 

Tuddenham, E. G., Green, R. A 
(2011). Hemoglobin and the inherited 
disorders of globin synthesis. 
Postgraduate Haematology . Blackwell 
publishing Ltd. 6th ed. 

[17]- Hoyer, J. M. D. (2011). 79 
Hemoglobinopathies: the how, why 
and whate. American society for 
clinical pathology. October 22. 

[18]- Jain, R. C. (1979). 
Hemoglobinopaties in Libya. J Trop 
Med Hyg. 82: 128 – 132. 

[19]- Jain, R and Dar, F. (1981). Sickle 
cell trait, thalassemia and Glucose 6- 
Phosphate Dehydrogenese in hospital 
population of Benghazy. Garyounis 
Medical Journal. 

[20]- Izadyar, M. (1378). Genetics 
Consultation Principles .The ministry 
of Health, Cancer and Genetics. P 81. 

[21]- Kaul, D. K., Fabry, M. E., Nagel, R. 
L.(1989). Microvascular sites and 
characteristics of sickle cell adhesion 
to vascular endothelium in shear flow 
conditions: pathophysiological 
implications Proc Natl Acad Sci USA. 

86 : 3356-60. 
[22]- Kleinert, P., schmid, M., zurbriggen, 

K., speer, O., schmugge,M., Markus, 
A., roschitzki, B. (2008). Mass 
spectrometry: a tool for enhanced 
detection of hemoglobin variants. 
Clinical Chemistry 45:1. 69- 76. 

[23]- Lewis, S. M., Bain, B. J and Bates, 
I. (2006). Dacie and Lewis Practical 
Haematology. 9th(Eds). Churchill 
Livingstone. 

[24]- Mahesh, K. S., Aggarwal, A., 
Bhasker, M. V., Mukhopadhyay, R., 
Saraswathy, K. N.(2011). Distribution 
pattern of HbS and β- globin gene 

haplotypes among koya Dora tribe of 
Andhra Pradesh. Int J Hum Gene.2: 
123- 26. 

[25]- Marwan, M. M. (1998). Molecular 
epidemiology of hemoglobin in the 
population of Libya and molecular 
biology of normal and abnormal 
globin expression. A thesis submitted 
to the faculty of medicine and surgery 
of the University of Malta. 

[26]- Mohsen, A. F., Ali, M., Warsy, A. S. 
(2011). Sickle cell disease in middle 
east Arab Countries. Indian J Med 
Res 134. PP 597- 610. 

[27]- Nasserullah, Z., Alshammari, A., Al 
Abbas, M., Abu-Khamseen, Y., Qadri, 
M., Jafer, S. A.(2003). Regional 
experience with newborn screening 
for sickle cell disease, other 
hemoglobinopathies and G6PD
deficiency. Ann Saudi Med 23(6):354–
7 

[28]- Ogedegbe, H. O. (2991). β- globin 
gene cluster haplotype analysis as a 
predictor of sickle cell disase 
severity.Labmedicin. Vol 38, N 9. 

[29]- Parikh, U. R., Goswami, H. M., 
Mehta, R. C., Patel, P. S., Gonsai, R. 
N. (2014). Incidence of 
hemoglobinopathies in women 
attending antenatal clinics in their 
firsttrimester. NHL Journal of Medical 
Sciences. Issue 1. Vol 3. 

[30]- Rafiei, T., Ashtiani, R., 
Tavakkolifard, A., Hadipour, M., 
Shiva, F., Ghazi-Saieedi, M., Khaki, 
M., Rafiee, M., Fayyaz, M., Rahbar, 
M. (2012). The prevalence of minor 
thalassemia among siblings of major 
thalassemia patients: A study from 

Iran. Annals of Biological Research. 3 
(30):5429-5433. ISSN 0976-1233. 

[31]- Regeai, S., Marwan, M. B., Alansari 
and Felice. (1997). The incidence of 
Hemoglobinopathies in Tripoli, 
Western and Southern Region of 
Libya. Proceeding of the 6th 
International conference on 
thalassemia and the 
Hemoglobinopathies, Qarwra, Malta. 

[32]- World Health Organization. (2006). 
Sickle- cell anemia Report by the 
Secretariat. fifty-ninth world health 
assembly. Provisional agenda item 
11.4. 



Prevalence of hemoglobinopathies in Ghat-South Libya                                                                        Saad et  al.  

JOPAS Vol17 No.1 2018                                                                                                                     265 

  


