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PGT , Avicenna experience

 Preimplantation genetic testing-monogenic (PGT-M): 

 31 families

 Preimplantation genetic testing-structural rearrangements (PGT-SR): 

 24 couples with abnormal karyotype

 Preimplantation genetic testing-aneuploidy (PGT-A): 

 Infertility or repeated implantation failure: 47

 Recurrent abortion: 14

 PGT-M and PGT-A: 2

 PGD-PGS-NGS (Leber congenital amaurosis): 1

 PGD-PGS-NGS (Meckel-Gruber syndrome): 1

PGT-M
26%

PGT-SR
20%

PGT-A RIF
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PGT-A Rec Ab
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PGT-M and PGT-A
2%

PGT



Average maternal age (Y) Euploid embryos (%) Implantation rate (%) live birth rate (%) Abortion rate (%)

Total PGT-A 32.7 39 42.8 34.6 8.1

PGT-A RIF 33.9 37.9 45.7 37.1 8.5

PGT-A Rec. Ab 30.6 41.6 35.7 28.5 7
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Examples



Family 1

46,XX / 46,XY



Recurrent Miscarriages



E2 and E5

No aneuploidy



E4

Trisomy 21



PGS-NGS

Not transferred yet



E2 was transferred (single 

embryo transfer)

Detailed anomaly scan: No 

anomaly 

Outcome: Live Birth



Family 2

46,XX / 46,XY



Recurrent Miscarriages



E1 and E2

No aneuploidy



E3 and E4

No aneuploidy



E5

Complex 

Chromosomal 

Abnormalities



PGS-NGS

Not transferred 

yet

Not transferred 

yet

Transferred



Final Report



E1 and E3 were transferred

Outcome: Live Birth



Family 4

46,XX / 46,XY



Repeated implantation failure



NGS Analysis

Aneuploidy 

Workflow

E1

No Aneuploidy



NGS Analysis

Aneuploidy 

Workflow

E2

Trisomy 9



NGS Analysis

Aneuploidy 

Workflow

E3

Trisomy 5



NGS Analysis

Aneuploidy 

Workflow

E4

Monosomy 3



PGS-NGS

Embryo ID PGS-NGS Findings Sex Chromosomes

E1 No Aneuploidy Detected XX

E2 Trisomy 9 XX

E3 Trisomy 5 XX

E4 Monosomy 3 XX



E1 was transferred (single 

embryo transfer)

Outcome: Live Birth



Family 5

46,XX / 46,XY



Repeated implantation failure



NGS Analysis
Aneuploidy 
Workflow

E1
No Aneuploidy



NGS Analysis
Aneuploidy 
Workflow

E2
No Aneuploidy



Embryo 

ID
PGS-NGS Findings Sex Chromosomes Pregnancy

E1
No Aneuploidy 

Detected
XX Yes

E2
No Aneuploidy 

Detected
XX

Not

Transferred

PGS-NGS



E1 was transferred 

(single embryo 

transfer)

Outcome: Live birth



Family 6

46,XX / 46,XY



Repeated implantation failure



NGS Analysis
Aneuploidy 
Workflow

E1
No Aneuploidy



NGS Analysis
Aneuploidy 
Workflow

E2
No Aneuploidy



NGS Analysis
Aneuploidy 
Workflow

E3
Monosomy 15



NGS Analysis
Aneuploidy 
Workflow

E4
No Aneuploidy



NGS Analysis
Aneuploidy 
Workflow

E5
Suspicious to 
Monosomy 22



NGS Analysis
Aneuploidy 
Workflow

E6
No Aneuploidy



NGS Analysis
Aneuploidy 
Workflow

E7
Suspicious to 
Trisomy 5 
and 
Trisomy 13



Embryo ID PGS-NGS Findings Sex Chromosomes Pregnancy

E1 No Aneuploidy Detected XX Yes

E2 No Aneuploidy Detected XX

E3 Monosomy 15 XX _

E4 No Aneuploidy Detected XX Not Transferred

E5 Suspicious to Monosomy 22 XX _

E6 No Aneuploidy Detected XY Not Transferred

E7
Suspicious to Trisomy 5

Suspicious to Trisomy 13
-* _

PGS-NGS

Transferred



Final Report



E1 and E2 were 

transferred

Outcome: live birth



Family 7

46,XX / 46,XY



Repeated implantation failure



NGS Analysis
Aneuploidy 
Workflow

E1
No Aneuploidy



NGS Analysis
Aneuploidy 
Workflow

E2
Trisomy 21



NGS Analysis
Aneuploidy 
Workflow

E3 and E4
No Aneuploidy



Embryo ID PGS-NGS Findings Sex Chromosomes

E1 No Aneuploidy Detected XX

E2 Trisomy 21 XX

E3 No Aneuploidy Detected XX

E4 No Aneuploidy Detected XX

PGS-NGS



E1 was transferred 

(single embryo 

transfer)

Outcome: Live birth



Family 8

46,XX / 46,XY



Repeated implantation failure



NGS Analysis
Aneuploidy 
Workflow

E1 and E2
No Aneuploidy



NGS Analysis
Aneuploidy 
Workflow

E3 and E4
No Aneuploidy



PGS-NGS

Embryo ID PGS-NGS Findings Sex Chromosomes

E1 No Aneuploidy Detected XX

E2 No Aneuploidy Detected XY

E3 No Aneuploidy Detected XX

E4 No Aneuploidy Detected XX



E1 was transferred 

(single embryo 

transfer)

Outcome: Live birth



Maternal factors?



Family 9



Recurrent Miscarriages



Single-cell WGA 

using MDA 

technique



NGS Analysis

Aneuploidy 

Workflow

E1

No aneuploidy



NGS Analysis

Aneuploidy 

Workflow

E4

Monosomy 5



PGS-NGS



Final Report



Surrogacy

Embryo Transfer:

Khordad 96, June 2017

Birth Date: 

Aban 97

Outcome: Live birth (3 

years old) 



Day 5 versus day 3 embryo biopsy for 

preimplantation genetic testing



Studied sample set

 Studied couples: 11

 Normal karyotype: 6 couples

 Balanced Chr. Abnormality: 5 couples

 Total number of embryos: 55

 Day 3: 55

 Day 5: 53

 PGT:

 PGT-A: 26 embryos

 PGT-SR: 29 embryos



Day 3 versus day 5
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Day 3 versus day 5
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PGT-A

Couples with normal karyotype
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PGT-A

couples with normal karyotype
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PGT-SR

Couples with abnormal karyotype
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PGT-SR

Couples with abnormal karyotype
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36.60%

63.40%

Day 3 versus day 5 results

Compatible results

Incompatible results



Examples



Family 1

46,XX / 46,XY



Repeated implantation failure



E4

Day-3: 

Complex 

chromosomal 

abnormality

Day-5:

No aneuploidy



E5

Day-3: 

Complex 

chromosomal 

abnormality

Day-5:

Trisomy 6



PGS-NGS

Not transferred 

yet

Transferred



Final 

Report

Day-3 Biopsy

Day-5 

(blastocyst) 

Biopsy



E6 and E7 were transferred

Outcome: Live Birth



Repeated implantation failure



PGD-NGS
Embryo ID

PGS-NGS Findings 

Blastocyst Biopsy

PGS-NGS Findings 

Day-3/ Day-4 

biopsy

Sex 

Chromosom

e

Pregnancy

E1 Not Investigation
Complex 

Chromosomal 

Abnormality
XX

_

E2 Not Investigation Not Investigation XX
_

E3
No Aneuploidy 

Detected

Complex 

Chromosomal 

Abnormality
XY

Yes

E4
Not Investigation

Complex 

Chromosomal 

Abnormality
XX

_

E5
Not Investigation Complex 

Chromosomal 

Abnormality
XX

_

E6
No Aneuploidy 

Detected

Complex 

Chromosomal 

Abnormality
XY

Not 

Transferred 

Yet

E7
No Aneuploidy 

Detected
Not Investigation XX

Not 

Transferred 

Yet



E1 and E2:

Complex 

chromosomal

Abnormality



E3

Day-3: 

Complex 

chromosomal 

abnormality

Day-5:

No aneuploidy



E4 and E5:

Complex 

chromosomal

Abnormality



NGS Analysis

Aneuploidy 

Workflow

E5 and E6:

Complex 

chromosomal

Abnormality

E6

Day-3: 

Complex 

chromosomal 

abnormality

Day-5:

No aneuploidy



E7:

No Aneuploidy



Final 

Report

Day-3 BiopsyDay-5 

(blastocyst) 

Biopsy

Day-5 Biopsy
Day-3 Biopsy



E3 was transferred (single 

embryo transfer)

Outcome: Live Birth



ID: Bah 46,XY 46,XX

Embryo 

ID

PGS-NGS Findings

Blastocyst Biopsy

PGS-NGS Findings

Day-3/Day-4 Biopsy

Sex 

Chromosomes

E4 No aneuploidy Complex Chromosomal Abnormality XY

E8 No aneuploidy Complex Chromosomal Abnormality XY

E9 No aneuploidy Complex Chromosomal Abnormality XX



ID: Asg 46,XY 46,XX

Embryo 

ID

PGS-NGS Findings

Blastocyst Biopsy

PGS-NGS Findings

Day-3/Day-4 Biopsy

Sex 

Chromosomes

E3 No aneuploidy Complex Chromosomal Abnormality XY

E6 No aneuploidy Complex Chromosomal Abnormality XY

E7 No aneuploidy Complex Chromosomal Abnormality XX



ID: Far 46,XY  46,XX,t(3;20)(q13.3;p12)

Embryo ID PGS-NGS Findings

Blastocyst Biopsy

PGS-NGS Findings

Day-3/Day-4 Biopsy

Sex Chromosomes

E3 Trisomy 1, 5, 11, 12, 14, 15

Monosomy 3

Complex Chromosomal Abnormalities XX

E5 Complex Chromosomal 

Abnormalities

Complex Chromosomal Abnormalities XX

E6 Trisomy 3, 8, 9

Monosomy 12

Complex Chromosomal Abnormalities XY

E7 No Aneuploidy 

No structural abnormality

Complex Chromosomal Abnormalities

Triple X

XX

E8 No blastocyst Complex Chromosomal Abnormalities

E9 Monosomy 2, 5, 7, 13, 14, 15, 18 Complex Chromosomal Abnormalities XY

E10 Structural abnormality

Partial trisomy 3q

Partial monosomy 20p

Complex Chromosomal Abnormalities XX

E11 Structural abnormality

Partial trisomy 3q

Partial monosomy 20p

Complex Chromosomal Abnormalities XX



ID: Ari 46,XY 46,XX,t(6;10)(q25;q22)

Embryo ID
PGS-NGS Findings

Blastocyst Biopsy

PGS-NGS Findings

Day-3/Day-4 Biopsy
Sex Chromosomes

E1 Monosomy 1, 2 Complex Chromosomal 

Abnormality

XY

E2 Trisomy 16 Complex Chromosomal 

Abnormality

XY

E3 No aneuploidy

No structural abnormality

Complex Chromosomal 

Abnormality

XY

E4 No aneuploidy

Partial trisomy 10q

Complex Chromosomal 

Abnormality

XX



ID: Jaf 46,XY,t(9;14)(q21.2;q13) 46,XX

Embryo ID
PGS-NGS Findings

Blastocyst Biopsy

PGS-NGS Findings

Day-3/Day-4 Biopsy

Sex 

Chromosomes

E1 Partial trisomy 14q

Partial monosomy 9q

Complex Chromosomal Abnormality XY

E2 Complex chromosomal 

abnormalities

Complex Chromosomal Abnormality -

E3 Partial trisomy 14q

Partial monosomy 9q

Complex Chromosomal Abnormality XX

E4 Complex chromosomal 

abnormalities

Complex Chromosomal Abnormality -



Thank you all!


