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Distribution of Thalassaemia Genes in Pakistan

Index families Control Families

183/591 (31%) 0/397 (0%)

General Population
(5%) (Ahmed et al, 2002)



B-Thalassaemia Trait in Pakistan

Disorder: Ethnic group: Type of study: Place: Subjects: Methods used: Carriers: 95% CI Reference:

B-thalassaemia Pathan Population based Peshawar 129 CEM Electrophoresis 5 (3.9%) 0.56-7.24% Stern et al, 1968
B-thalassaemia Mixed, all groups Population based Karachi 1224 CEM Electrophoresis 17 (1.4%) 0.73-2.04% Hashmi and Farzana 1976
B-thalassaemia ? Population based Paris 67 CEM Electrophoresis 2 (3.0%) 1.08-7.08% Coquelet et al, 1983
B-thalassaemia Mostly Punjabi Hospital based Lahore 437 CEM Electrophoresis 42 (9.6%) 6.83-12.36% Latif 1983

B-thalassaemia Mostly Punjabi Population based Lahore 300 CEM Electrophoresis 5 (1.6%) 0.24-3.16% Hameed and Chaudhry 1984
B-thalassaemia ? Hospital based Karachi 256 CEM Electrophoresis 16 (6.3%) 3.24-9.16% lhsanullah et al, 1985
B-thalassaemia ? ? London ? ? ? (6%) ? Modell and Berdoukas 1984
B-thalassaemia Mixed, all groups Population based Rawalpindi 500 CEM Electrophoresis 27 (5.4%) 3.42-7.38% Khattak and Saleem 1992a@
B-thalassaemia Punjabi Population based Rawalpindi 245 CEM Electrophoresis 8 (3.3%) 1.14-5.46% Khattak and Saleem 1992a@
B-thalassaemia Pathan Population based Rawalpindi 201 CEM Electrophoresis 16 (8.0%) 4.26-11.74% Khattak and Saleem 1992a@
B-thalassaemia Mixed Hospital based Rawalpindi 1000 CEM Electrophoresis 39 (3.9%) 2.7-5.1% Hassan et al, 1997
a-thalassaemia Mostly Punjabi Population based Lahore 320 CEM Electrophoresis 3 (0.94%) 0.12-2.0% Khan and Hayee 1986
a-thalassaemia Mixed Population based Rawalpindi 500 CEM Electrophoresis 12 (2.4%) 1.06-3.74% Zuhur-ur-Rehman et al, 1991




B-Thalassaemia in Pakistan

Thalassaemia Minor (Trait):

Punjabi:
Pathan:
Baluchi:
Sindhi:
Mohajirs:
OVER ALL:

Thalassaemia Major:
Annual births:

Total number:

4.6 %
5.2 %
8.0 %
4.3 %
5.3 %

5.1 % (8 million)

5000
50,000

(Ahmed 1998)
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Registered Cases of Thalasaemia in Pakistan
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Mean Pre-transfusion Hb in Thal Major in Pakistan

14 -
n=75
Mean Hb: 6.5 g/dl
SD:+1.48
Range: 3.0-9.5 g/dl

12 A

Number of patients

3 4 45 5 55 6 65 7 75 8 85 9 95

Pretransfusion haemoglobin (g/dl)

(Ahmed 1998)
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Survival Pattern of Thal Major in Pakistan
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Mutation

!

Punjabi

Pathan

Sindhi

Baluchi

Mohajir

All

Common mutations

IVSI-5 (G-C)

Fr 8-9 (+G)

Del 619 bp
Fr41-42 (—TTCT)
IVSI-1 (G-T)

Uncommon mutations

Cd 15 (G-A)
cd 30 (G-C)
Cd 5 (—CT)
Fr 16 (—C)
Cap+1 (A-C)
Hb-E

cd 30 (G-A)
IVSII-1 (G-A)

Rare mutations

—8R(C-T)
IVSI-1 (G-A)
Fr 47-48 (+ ATCT)

Fr 126-131 (—17bp)

¢d 39 (C-T)
IVSI minus 25

Total

107 (27-2%)
146 (37-2%)
14 (3:6%)
36 (9:2%)
19 (4-8%)

14 (3-6%)
15 (3-8%)
11 (2:8%)
6 (1:5%)
9 (2:3%)
3 (0-8%)
3 (0-8%)
6 (1-5%)

1 (0°3%)

1 (0:3%)
2 (0-5%)
0 (0:0%)
0 (0-0%)
0 (0-0%)

393 (100%)

27 (12:9%)
103 (49:1%)

4 (1-9%)
18 (8:6%)
4 (1-9%)

13 (6:2%)

1 (0-5%)
6 (7-6%)
8 (3-8%)
(3 8%)

(0-0%)
2 (1:0%)
1 (0-5%)

2 (1-0%)
0 (0-0%)
0 (0-0%)
2 (1:0%)
1 (0-5%)
0 (0:0%)

210 (100%)

114 (43:9%)
29 (11-2%)
36 (13-9%)
16 (6:2%)
33(1.2:7%)

5 (1-9%)
19 (7-3%)
0 (0:0%)
6 (2:3%)
0 (0-0%)
0 (0:0%)
0 (0-0%)
0 (0-0%)

0 (0-0%)
1 (0-4%)

0 (0-0%)
(0 0%)
0-0%)

1 (0 4%)

260 (100%)

131 (76-2%)
4 (81%)
2 (12%)
1(0-6%)
2 (1:2%)

9 (5'2”0)
3(1:7%)
1 (0-6%)
6 (3:5%)
0 (0:0%)
0 (0-0%)
2 (1:2%)
1 (0-6%)

0 (0-0%)
0 (0-0%)
0 (0-0%)
0 (0-0%)
0 (0-0%)
0 (0:0%)

172 (100%)

75 (41-4%)
23 (12:7%)
29 (16-0%)
11 (6°1%)
7 (3'9”())

(4-4%)
4 (22%)
2 (1-1%)
3 (1:7%)
3 (1:7%)

10 (5-5%)
4 (2:2%)
2(1-1%)

0 (0-0%)
0 (0:0%)
0 (0-0%)
0 (0-0%)
0 (0-0%)
0 (0-0%)

181 (100%)

454 (37-3%)
315 (25:9%)
85 (7:0%)
82 (6:7%)
65 (5.4%)

49 (4-0%)
2 (35%)
0 (2:5%)
9 (2-4%)
zo (1-6%)
3 (1-1%)
11 (0-9%)
10 (0-8%)

3 (0'30())
2 (0-2%)
2 (0-2%)
2 (0:2%)
1 (0-1%)
1 (0'100)

1216 (100%)

© 1996 Blackwell Science Ltd, British Journal of Haematology 94: 476—-482

(Ahmed et al, 1996)



All groups

Fr 8-9 (26%)

Fr 41-42 (7%)
Del 619 (7%)
IVSI-1 (5%)

IVSI-5 (37%)
Others (18%)

Punjabi

Fr 8-9 (27%)

IVSI-5 (37%)

Fr 41-42 (9%)

IVSI-1 (5%)
Cd 30 (4%)

Others (18%)

Pathan

Fr 41-42 (8%)
Fr 8-9 (48%)

Cd'5 (8%)

Cd 15 (6%)

Others (18%)
IVSI-5 (12%)

Sindhi

Fr8-9 (11%)
Del 619 (14%)

IVSI-1 (13%)

IVSI-5 (43%)
Cd 30 (8%)

Others (11%)

Baluchi

IVSI-5 (75%)

Fr 8-9 (8%)

Cd 15 (5%)

Others (12%)

Mohajir

Fr8-9 (12%) Del 619 (15%)

Fr 41-42 (6%)
Hb-E (5%)

IVSI-5 (41%)

Others (21%)

(Ahmed 1998)




B-Thalassaemia Mutations in Pakistan
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(Suhaib Ahmed et al, BJH 1996)
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Abnormal Haemoglobins in Pakistan
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——— | Hb-S/S(2.0%)
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Hb-E/E (2.0%)

Hb-S/E (0.1%)

T. Major (89%)

(Suhaib Ahmed 1998)
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MCV and MCH in Thal Trait
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(Ahmed 1998)



o~ T halassaemia in Pakistan

m -o3"o/aa 8.3%
m -0 of-037 a 2.0%
m -0*2o/aa 0.2%
m Anti-a3"ca o/ oo 0.9%
m -0SEA_GSEA/ 37 o ”
m Non deletional a-thal  ?

Ahmed 1998; Khan et al, Hemoglobin 2003; 27: 161-6.
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op-Thalassaemia in Pakistan So

Sr. | Fam | Ethnic Sex Age Trans Spl | Hb TRBC | MCV MCH HbF HbA, | Mutation Xmn-1

Heterozygous (AydB)°/Nor)

1. 1. Pathan F 30 No - 115 5.15 73.2 22.3 15% 2.4% (Ay8B)°/Nor -/+

2. 2 Punjabi | M 33 No - 13.4 5.61 78.3 239 17% 2.9% | ("y8B)°/Nor -1+

3. 2 Punjabi | F 28 No - 10.4 4.48 721 23.2 15% 2.6% | ("y8B)°/Nor +/+

4. |3 Punjabi | F 27 No - 125 | 5.67 716 22.0 12% 2.8% | (Ay3B)°/Nor -+

5. 3 Punjabi M 6 No - 11.3 5.91 64.0 19.1 12% 2.4% (Ay8B)°/Nor -/+

6. | 3 Punjabi | F 4 No - 105 | 5.41 66.2 19.4 14% 2.3% | (Ay3B)°/Nor -+

Mean 11.6 5.37 70.9 21.7 13% 2.6%

Homozygous (Ay8B)%/(Ay5B)°

7. | 2 Punjabi | M 8 No + 105 | 5.50 63.3 19.1 100% | Nil (AvSRYI(AYSR)e | +i+

8. 3 Punjabi | M 33 No + 10.5 6.30 65.1 20.0 100% Nil (Ay3P)o/ (AydB)° +/+

9. 3 Punjabi F 2 Yes ++ 5.0 2.27 71.8 22.0 70%* 1.3% (AySB)°I(AySB)° +/+

10. | 4. Punjabi | F 34 No ++ | 112 | 440 76.9 25.4 100% | Nil AYSR)I(AYSR)e | ++

11. | 5 Bohra F 10 No ++ | 103 | 532 70.1 19.0 100% | Nil AYSR)I(AySR)e | ++

12. | 6 Bohra M 29 No ++ | 107 | 517 70.6 20.7 100% | Nil (AYSR)I(AYSR)e | ++

Mean 9.7 4.82 69.6 21.0 100% Nil

Compound heterozygous (#y88)%/1VSI-5 (G-C)

13. | 6. Bohra F 3 Yes ++ 8.0 3.8 72.3 21.3 20%* 1.3% (AySB)°Ipe -/+

(Ahmed & Anwar 2005)



" @

Abnormal Haemoglobins in Pakistan

A Hb-S/Thal (3.5%)

——— | Hb-S/S(2.0%)

‘ Hb-E/Thal (3.5%)
Hb-E/E (2.0%)

Hb-S/E (0.1%)

T. Major (89%)

(Ahmed 1998)
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Thalassaemia Intermedia in Pakistan

Cause of Thalassaemia n: | Mean age:
Intermedia:
At 15t At
transfusion: examination:
Xmn-I +/+ genotype 14 | 6 years 13 years
B*-mutation 6 | 3years 8 years
B*-mutation and suspected coincident | 6 | 11% years 18 years
o-thal
Unidentified thalassaemia mutation 2 | 7% years 12> years
Confirmed coincident o-thalassaemia | 2 | 9% years 13Y2 years
Suspected coincident a-thalassaemia | 9 | 9% years 16 years
Total 39 | 7 years 14 years

(Ahmed 1998)




