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Prenatal Diagnosis (PND) @MQ\%

» Testing for Thalassaemia in a fetus or embryo
before it is born

» Informed choice for the parents

» Qutcomes
- Unaffected fetus
- Affected fetus

- Accepted
- Termination of Pregnancy




Prevention of Genetic Disorders
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Historical Background

» Fetal blood sampling (early eighties)

» Chorionic villus sampling (Giuseppe Simoni,
1983)

» Maternal blood




Prenatal Diagnosis

Identify Couple at Risk
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> Pregnancy
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Affected Fetus ‘ Lab Diagnosis * Normal Fetus
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Termination of Pregnancy




Prenatal Diagnosis

» The Couple at Risk
» Fetal Sampling
» Lab Testing
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Couples at Risk

» Retrospective identification)
- Couples with previously affected children

» Prospective identification
> Positive screening tests




Who needs Prenatal Diagnosis?
(Couples at Risk)
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Fetal Sampling

» Cord blood sampling

» Amniocentesis

» Chorionic Villus Sampling (CVS)
» Maternal Blood




Chorionic Villus Sampling (CVS)



















Lab Diagnosis

Mutation ! Punjabi Pathan Sindhi Baluchi Mohaijir All

Common mutations

IVSI-5 (G-C) ‘ 107 (27:2%) 27 (12-9%) 114 (43-9%) 131 (76:2%) 75 (41:4%) 454 (37-3%)
Fr 8-9 (+G) 146 (37:2%) 103 (49-1%) 29 (11:2%) 14 (8:1%) 23 (12-7%) 315(259%)
Del 619 bp 14 (3:6%) 4 (1:9%) 36 (13-9%) 2 (1:2%) 29 (16:0%) 85 (7:0%)
Fr 41-42 (—TTCT) 36 (9:2%) 18 (8:6%) 16 (6:2%) 1 (0-6%) 11 (6:1%) 82 (6:7%)
[VSI-1 (G-T) 19 (4-8%) 4 (1-9%) 33 (12:7%) 2 (1-2%) 7 (3-9%) 65 (5.4%)
Uncommon mutations
Cd 15 (G-A) 14 (3:-6%) 13 (6:2%) 5(1-9%) 9 (5-2%) 8 (4:4%) 49 (4-0%)
Cd 30 (G-C) 15 (3:8%) 1 (0-5%) 19 (7:3%) 3(1-7%) 4 (2:2%) 42 (3-5%)
Cd 5 (—CT) 11 (2:8%) 16 (7:6%) 0 (0:0%) 1 (0-6%) 2 (1-1%) 30 (2:5%)
Fr 16 (—C) 6 (1:5%) 8 (3:8%) 6 (2:3%) 6 (3:5%) 3 (1:7%) 29 (2-4%)
Cap+1 (A-C) 9 (2:3%) 8 (3-8%) 0 (0:0%) 0 (0:0%) 3(1:7%) 20 (1:6%)
Hb-E 3 (0-8%) 0 (0-0%) 0 (0-0%) 0 (0-0%) 10 (5-5%) 13 (1-1%)
Cd 30 (G-A) 3 (0-8%) 2 (1-0%) 0 (0:0%) 2(1:2%) 4 (2:2%) 11 (0:9%)
IVSII-1 (G-A) 6 (1-5%) 1 (0-5%) 0 (0:0%) 1 (0-6%) 2(1-1%) 10 (0-8%)
Rare mutations
-88 (C-T) 1 (0:3%) 2 (1:0%) 0 (0:0%) 0 (0-0%) 0 (0-0%) 3(0:3%)
IVSI-1 (G-A) 1 (0:3%) 0 (0-0%) 1 (0-4%) 0 (0-0%) 0 (0:0%) 2 (0°2%)
Fr 47-48 (+ ATCT) 2 (0-5%) 0 (0:0%) 0 (0:0%) 0 (0-0%) 0 (0-0%) 2 (0-2%)
Fr 126-131 (=17 bp) 0 (0:0%) 2 (1-:0%) 0 (0-0%) 0 (0-0%) 0 (0-0%) 2 (0:2%)
Cd 39 (C-T) 0 (0:0%) 1 (0-5%) 0 (0-0%) 0 (0:0%) 0 (0:0%) 1 (0:1%)
IVSI minus 25 0 (0:0%) 0 (0-0%) 1 (0-4%) 0 (0:0%) 0 (0-0%) 1(0-1%)
Total 393 (100%) 210 (100%) 260 (100%) 172 (100%) 181 (100%) 1216 (100%)
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(© 1996 Blackwell Science Ltd, British Journal of Haematology 94: 476—482




PCR : Polymerase Chain Reaction
30 - 40 cycles of 3 steps :
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Molecular Methods in PND

Mutation Analysis

Specific methods

-  ARMS

- Dot Blot & Reverse Dot Blot

- Sequencing

Non specific methods

- DGGE
- SSCP

Linkage analysis



Multiplex ARMS PCR ' =

Primer Mutations Amplified

1D: Pooled: Product size:
AD-1 Fr8-9 (+G) 215 bp
IVSI-5 (G-C) 285 bp
Fr41-42 (-TTCT) 439 bp
IVSI-1 (G-T) 280 bp
Del 619bp 242 bp
AD-2 Cd5(-CT) 205 bp
Fr 16 (-C) 238 bp
IVSI-1 (G-T) 280 bp
Cd 30 (G-C) 280 bp
Cd 30 (G-A) 280 bp
IVSII-1 (G-A) 634 bp
- - AD-3 Cd 15 (G-A) 500 bp
(Ahmed et al, Prenatal Diagnosis 2000) Cap+1 (AC) 567 bp




Prenatal Diagnosis by ARMS

Mutation
1. Father
2. Mother
3. CVS
4, CVS

5. -ve
Normal
6. CVS

7. CVS

8. +ve
9. -ve
10. Blank




Prenatal Diagnosis in Pakistan

e First Prenatal Diagnosis
 1stmay 1994 at AFIP
« Over 1000 each year
 AFIP Rawalpindi
« AKU Karachi
* PNS Shifa Karachi
 NIBD Karachi
 NIBGE Faisalabad
 GRC Rawalpindi




PND in Pakistan

(15t may 1994)




Cost of Prenatal Diagnosis

« UK £500 (Rs. 80,000)

e Pakistan (GRC): Rs. 5500
— Indigenous PCR Kkits
— Multiplexing in PCR
— Indigenous PCR equipment

—o
¢ Ooro m
& b4

T

O
@ 3

GRC

v



Prenatal Diagnosis:

Reasons for under-utilization

- Did not know

- EXpensive

-No access
-Delay in seeking
- Advised against
-Religious beliefs
- Other reasons

(S. Naseem et al, 2008)
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Prenatal Diagnosis in Pakistan

O Required: 20,000/year
0 Done: 1000/year (5.0%)




Prenatal Diagnosis

- |s the test required?

- CVS at 10-16 weeks gestation

- Average reporting time - one week
- Complications of CVS 1-2%

- Error rate - 0.5%




Misdiagnosis in Prenatal Diagnosis
(<0.5%)

e Maternal Contamination in Fetal Sample
 PCR Failure

o Clerical Mistakes

e Melotic Crossover




Termination of Pregnancy
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Termination of Pregnancy for Thalassaemia
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PND for Thalassaemia in Pakistan
Armed Forces Institute of Pathology (AFIP)
Genetic Resource Centre (GRC)
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