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Introduction

The year two thousand and twenty-one marks the thirty-fifth year of the
Assisted Reproduction Program at Queen Mary Hospital.

A total of 890 assisted reproduction treatment cycles were initiated in 780 couples
during this period. The numbers of treatment cycles and of patients were more
than those in previous years in view of the stabilization of the COVID pandemic.
The number of frozen embryo transfer cycles also increased in 2021. The mean
number of embryos replaced remained at 1.0 per transfer in both conventional
IVF and ICSI cycles as we continued to promote elective single embryo transfer.
The mean number of embryos replaced in frozen embryo transfer cycles was also
1.0 per transfer because most of our patients agreed to replace a single frozen
embryo. This year, we encountered one triplet after replacement of a frozen
embryo.

This year we continued to implement a strict single embryo transfer policy for all
women unless for those older than or equal to 38 years old or not pregnant after
2 cycles of IVF. The ongoing pregnancy rate per transfer cycle were 20.5% and
32.3% respectively in Day 2 and Day 5 elective single embryo transfer whereas
the corresponding rates in non-elective single embryo transfer cycles were 11.6%
and 13.0% respectively.

In 2021, preimplantation genetic testing was performed in 140 stimulated cycles,
1 oocyte warming and 3 frozen embryo transfer cycles in 117 women at risk of
having babies with serious chromosomal or genetic disorders.
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In Vitro Fertilization and Embryo Transfer~ IVF-ET
Stimulated cycle IVF-ET

During 2021, 410 couples underwent a total of 443 conventional stimulated IVF cycles at our center.
Unexplained cause (41.5%) was the commonest indication, which was followed by male problem
(15.3%), tuboperitoneal factor (15.1%) and endometriosis (10.8%). (Table 4)

Table 4: Indications for IVF-ET

Indications No of Initiated No of Ongoing Pregnancy | Ongoing
cycles Pregnancies | pregnancies Rate* Pregnancy
Rate*
Tuboperitoneal 67 (15.1%) 8 6 38.1% 28.6%
Endometriosis 48 (10.8%) 7 4 33.3% 19.0%
Male Factor 68 (15.3%) 8 7 25.0% 21.9%
Anovulation 35 (7.9%) 6 5 46.2% 38.5%
Unexplained 184 (41.6%) 29 21 33.0% 23.9%
Others/Mixed 37 (8.4%) 4 0 33.3% 0%
Fertility 4 (0.9%) - - - -
preservation
Total 443 (100%) 62 43 33.2% 23.0%

* Per transfer cycle

A total of 15 cycles (3.4%) were cancelled: 11 due to poor ovarian response, 3 due to premature
ovulation and 1 due to other reason. No normal oocytes were obtained in 5 planned retrieval cycles.
There were 20 cycles without normal fertilization and 7 cycles with only embryos not suitable for
transfer. Therefore, no embryo was transferred in these 32 cycles. Embryo transfer was postponed in
209 cycles because of the risk of developing ovarian hyperstimulation syndrome (OHSS), high serum
progesterone level or other reasons.
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The oocyte retrieval rate was 72.1% with an average of 10.3 oocytes obtained per retrieval cycle.
The fertilization rate was 67.4% and the cleavage rate was 96.3%. The oocyte retrieval rate,
fertilization rate and cleavage rate were similar to the figures in previous years. The results are

summarised in Table 5.

Table 5: Results of Conventional IVF-ET

per per Follicle | per Oocyte per
Oocyte Aspirated Retrieved Fertilized
Retrieval (Oocyte (Fertilization Oocyte
Cycle Retrieval Rate) (Cleavage
Rate) Rate)
Number of Oocyte 428
Retrieval Cycles
Number of Follicles 6116 14.3
Aspirated
Number of Oocytes 4411 10.3 72.1%
Retrieved
Number of Oocytes 2975 7.0 67.4%
Fertilized
Number of Fertilized 2864 6.7 96.3%
Oocytes Cleaved
Number of Embryos 188 0.4
Transferred (1.0/ET)
Number of Pregnancies 62
Number of Embryos 1060 2
Frozen
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Most (98.0%) of patients used GnRH antagonist protocol. (Table 6)

Table 6: Ovarian Stimulation Protocols Used

Protocol No. of No. of Pregnancy Ongoing
Initiated | Pregna Rate* Pregnancy Rate*
Cycles ncies

GnRH antagonist | 434 (98.0%) 62 33.7% 23.4%
GnRHa (long) 0 (0%) 0 - -
Progestin-primed 3 (0.7%) 0 - -

Others 6 (1.4%) 0 0% 0%
Total 443 (100%) 62 33.2% 23.0%

* Per transfer cycle

All oocyte retrievals were successfully performed under transvaginal ultrasound guidance using
intravenous sedation and analgesia. The degree of difficulty of embryo transfer and the corresponding
pregnancy rate are shown in Table 7.

Table 7: Difficulty of Transfer

Difficulty No. of ET No. of Ongoing Pregnancy Ongoing
Cycles Pregnancies pregnancies Rate# Pregnancy
Rate#
Easy 187 (100%) 62 43 33.2% 23.0%
Vulsellum 0 (0%) 0 0 - -
Vulsellum & Sound 0 (0%) 0 0 - -
Dilatation 0 (0%) 0 0 - -
Total 187 (100%) 62 43 33.2% 23.0%

# Per transfer cycle

Among the 428 oocyte retrieval cycles, 2 had infection and 2 had moderate to severe OHSS. (Table 8)
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Table 8: Complications of Conventional IVF-ET Treatment

Complications No of Retrieval* Cycles
Nil 424 (99.1%)
Infection 2 (0.5%)
Significant haemoperitonem 0 (0%)
Moderate to severe OHSS 2 (0.5%)

There were 62 pregnancies resulting from stimulated IVF-ET cycles. The pregnancy rate was 14.0%
per initiated cycle and 33.2% per transfer cycle (Table 9). The miscarriage rate was 29.1%. The
ongoing pregnancy rate was 9.7% per initiated cycle and 23.0% per transfer cycle. The average
number of fresh embryos transferred was 1.0 per transfer. The multiple pregnancy rate was 3.2%.
The implantation rate was 30.9%.

Table 9: Pregnancy Rates of Conventional IVF-ET
Pregnancy Rate Ongoing pregnancy Rate

per Cycle Initiated 62/443 (14.0%) 43/443 (9.7%)
per Oocyte Retrieval Cycle 62/428 (14.5%) 43/428 (10.0%)
per Transfer Cycle 62/187 (33.2%) 43/187 (23.0%)

Table 10: Outcome of Pregnancies

Outcome Number of Cycles
Preclinical abortion 5 (8.1%)
Clinical abortion 13 (21.0%)
Ectopic Pregnancy 1 (1.6%)
Lost to follow up 0 (0%)
Ongoing Pregnancy 43 (69.4%)
Total Pregnancies 62
No. of Fetuses 45
No. of Multiple Pregnancies 2

The outcome in relation to the number of embryos transferred is shown in Tables 11 and 12.
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Table 11: Number of Embryos Transferred & the Outcome

1 189 62 43 (2) 33.3% 23.1% 3.2%
(99.5%)
2 1 (0.5%) 0 0 (0) 0% 0% -
Total | 187 (100%) 62 43 (2) 33.2% 23.0% 3.2%

#Per transfer cycle
+Per pregnancy cycle

Table 12: Outcome of Single Embryo Transfer

2 36.9 55 20 (36.4%) 13 (23.6%) 1 (5.0%)
Yes

5 36.3 61 26 (42.6%) 20 (32.8%) 1 (3.8%)
No 2 37.1 59 14 (23.7%) 8 (13.6%) 0 (0%)

5 373 11 2 (18.2%) 2 (18.2%) 0 (0%)

#Per transfer cycle
+Per pregnant cycle




Intracytoplasmic Sperm Injection~ICSI
(with ejaculated sperm)

Two hundred and eighty treatment cycles were initiated in two hundred and forty-five couples
(excluding preimplantation genetics testing). ICSI was decided in 231 treatment cycles because of
severe male factor infertility. It was also performed in those who had either failed fertilization or poor
fertilization rate (less than 30%) in a previous conventional IVF cycle. This latter group accounted for
31 of the cycles initiated (Table 13).

Table 13: Indications for ICSI

Indications No. of No. of Pregnancy Ongoing
Initiated Pregnancies Rate* Pregnancy
Cycles Rate”
Severe male factor 233 (83.2%) 22 24.2% 16.5%
Fertilization problem | 31 (11.1%) 3 21.4% 21.4%
Others 16 (5.7%) 2 100% 0%
Total 280 (100%) 27 25.2% 16.8%

*Per transfer cycle

GnRHa antagonist protocol for ovarian stimulation was used in 274 cycles (98.6%) (Table 14)

Table 14: Ovarian Stimulation Protocols Used

Protocol No. of No. of Pregnancy Ongoing
Initiated Cycles | Pregnancies Rate* Pregnancy

Rate”

GnRH antagonist 276 (98.6%) 27 25.5% 17.0%
GnRHa (long) 1 (0.4%) 0 - -
Progestin-primed 2 (0.7%) 0 - -
Others 1 (0.4%) 0 - -

Total 280 (100%) 27 25.2% 16.8%

*Per transfer cycle
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The results are summarized in Table 15.

Table 15: Results of ICSI

per Oocyte | per Follicle | per Oocyte per
Retrieval | Aspirated | Retrieved | Fertilized
Cycle (Oocyte (Fertilizati Oocyte
Retrieval on Rate) (Cleavage
Rate) Rate)
No. of Oocyte Retrieval 276
Cycles
No. of Follicle Aspirated 3994 14.5
No. of Oocytes Retrieved 2941 10.7 73.6%
No. of Oocytes Fertilized 1467 53 49.9%
(67.0% per
oocyte
injected)
No. of Fertilized Oocytes 1430 5.2 97.5%
Cleaved
No. of Embryos 108 0.4
Transferred (1.0/ET)
No. of Pregnancies 27
No. of Embryos Frozen 757 2.7

Oocytes were not obtained in 3 planned retrieval cycles. Insemination was not performed in 17 cycles.
Normal fertilization was not achieved in 17 cycles, 1 did not have normal cleavage and 4 did not have
embryos suitable for transfer. Therefore, no embryo was transferred in these 42 cycles. Embryo
transfer was postponed in another 127 cycles because of the risk of developing OHSS, high serum
progesterone concentration or other reasons. The fertilization rate was 67.0% per oocyte injected this
year and was similar to that of last year. The mean number of embryos transferred was only 1.0 per
transfer and was comparable to that of conventional stimulated IVF cycles. The degree of difficulty
of embryo transfer is shown in Table 16.
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Table 16: Difficulty of Transfer

Difficulty No. of ET No. of Pregnancy Ongoing
Cycles Pregnancies Rate# Pregnancy
Rate”
Easy 107 (100%) 27 25.2% 16.8%
Vulsellum 0 (0%) 0 - -
Vulsellum + Sound 0 (0%) 0 - -
Total 107 (100%) 27 25.2% 16.8%

# Per transfer cycle

There were 27 pregnancies and 18 were ongoing (Tables 17 & 18). The multiple pregnancy rate was
3.7%. The implantation rate was 21.3%. Two had moderate or severe OHSS.

Table 17: Pregnancy Rates of ICSI

Pregnancy Rate Ongoing Pregnancy
rate
per Cycle Initiated 27/278 (9.7%) 18/278 (6.5%)
per Oocyte Retrieval Cycle 27/276 (9.8%) 18/276 (6.5%)
per Transfer Cycle 27/107 (25.2%) 18/107 (16.8%)
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Table 18: Outcome of Pregnancies

Outcome Number of Cycles
Miscarriage (33.3%)
Ectopic Pregnancy 0 (0%)
Ongoing Pregnancy 18 (66.7%)
Total Pregnancies 27
No. of Fetuses 19
No. of Multiple Pregnancies 1 (3.7%)

The outcome in relation to the number of embryos transferred in shown in Table 19 and Table 20.

Table 19: Number of Embryos Transferred & the Outcome

No. of No. of ET No. of Pregnancy Ongoing Multiple
Embryos Cycles Pregnancies Rate# Pregnancy Pregnancy
Rate? Rate*
1 106 (99.1%) 27 25.5% 17.0% 3.7%
2 1 (0.9%) 0 0% 0% 0%
Total 107 (100%) 27 25.2% 16.8% 3.7%

# Per transfer cycle
+ Per pregnant cycle
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Table 20: Outcome of Single Embryo Transfer

Yes 2 35.5 23 4 (17.4%) 3 (13.0%) 0 (0%)
5 36.5 35 13 (37.1%) 11 (31.4%) 1(7.7%)

No 2 37.6 36 8 (22.2%) 3 (8.3%) 0 (0%)
5 37.9 12 2 (16.7%) 1 (8.3%) 0 (0%)

#Per transfer cycle
+Per pregnant cycle
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Microsurgical Epididymal Sperm Aspiration - MESA

Eleven couples underwent 11 treatment cycles in 2021. The urological team at Queen Mary Hospital
performed a total of 13 MESA procedures, which were arranged before ovarian stimulation or the
oocyte retrieval. Indications for MESA cycles are given in Table 21.

Table 21: Indications for MESA

Indications No. of OPU No. of Pregnancy Ongoing
Cycles Pregnancies Rate* Pregnancy
Rate”
Congenital Absence of Vas 1 (9.1%) 0 - -
deferens
Obstructive Azoospermia 8 (72.7%) 0 - -
Severe male factor 1 (9.1%) 0 - -
Ejaculatory problem 1 (9.1%) 0 - -
Total 11 (100%) 0 - -

*Per transfer cycle

The antagonist protocol was used in all 11 cycles. Oocyte retrieval was performed under transvaginal
ultrasound guidance in all 11 cycles and oocytes were obtained in the retrieval cycles. An average of
15.4 oocytes was retrieved in these 11 cycles. The fertilization rate was 75.3% per oocyte injected
(Table 22). Embryo transfer was postponed in all 11 cycles.
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Table 22: Results of MESA+ ICSI

per Oocyte per per Oocyte per
Retrieval Follicle Retrieved | Fertilized
Cycle Aspirated | (Fertilizati Oocyte
(Oocyte on Rate) (Cleavage
Retrieval Rate)
Rate)
Number of Oocyte 11
Retrieval Cycles
Number of Follicles 221 20.1
Aspirated
Number of Oocytes 169 154 76.5%
Retrieved
66.9%
Numbe.r .of QOocytes 113 10.3 (75.3% per
Fertilized oocyte
injected)
Number of Fertilized 112 10.2 99.1%
Oocytes Cleaved
Number of Embryos 0 0.0
Transferred (0/ET)
Number of 0
Pregnancies
Number of Embryos 44 4.0
Frozen

No patient developed complications.

Table 23: Pregnancy Rates of MESA + ICSI

Pregnancy Rate

Ongoing pregnancy rate

per Cycle Initiated

per Transfer Cycle

per Oocyte Retrieval Cycle

0/11 (0%)
0/11 (0%)
0/0 ()

0/11 (0%)
0/11 (0%)
0/0 ()
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Table 24: Outcomes of Pregnancies

“

Miscarriage 0(-)
Ectopic Pregnancy 0(-)
Ongoing Pregnancy 0(-)
Total Pregnancies 0(-)
No. of Fetuses 0(-)
No. of Multiple Pregnancies 0(-)

The pregnancy rate in relation to the number of embryos transferred is shown in Table 25.

Table 25: Number of Embryos Transferred & the Outcome

#Per transfer cycle

1 0 (0%) 0 - - -
2 0 (0%) 0 - - -
Total 0 (0%) 0 - - -

+Per pregnancy cycle
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Testicular Sperm Extraction - TESE

During 2021, seven treatment cycles were initiated in seven couples (Table 26). The urological team
at Queen Mary Hospital carried out eighteen testicular sperm biopsies. Sperms was found in 6
testicular biopsies and frozen in 4 testicular biopsy prior to start of ovarian stimulation. Frozen sperms
were used in 5 TESE cycles.

Table 26: Indications for TESE

Indications No. of OPU No. of Pregnancy Ongoing
Cycles Pregnancies Rate* Pregnancy
Rate*
Non-obstructive 3 (42.9%) 0 - -
Azoospermia
Obstructive 3 (42.9%) 0 - -
Azoospermia
Severe male factor 1 (14.3%) 0 - -
Total 7 (100%) 0 - -

* Per transfer cycle

Seven IVF-TESE cycles were initiated. The antagonist protocol was used in 6 cycles and progestin-
primed protocol in 1 cycle. No cycle was cancelled before oocyte retrieval. Oocyte retrieval was
performed in 7 cycles under transvaginal ultrasound guidance and oocytes were obtained in all cycles.
An average of 12.6 oocytes were retrieved. The overall fertilization rate was 59.0% per oocyte injected
(Table 27). Two cycles were without insemination and embryo transfer was postponed in 5 cycles.
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Table 27: Results of TESE+ ICSI

per Oocyte | per Follicle | per Oocyte per
Retrieval Aspirated | Retrieved | Fertilized
Cycle (Oocyte (Fertilizati Oocyte
Retrieval on Rate) (Cleavage
Rate) Rate)

No. of Oocyte 7

Retrieval Cycles
No. of Follicles 125 17.9

Aspirated
No. of Oocytes 88 12.6 70.4%

Retrieved
No. of Oocytes 36 5.1 40.9%

Fertilized (59.0%per

oocyte
injected)

No. of Fertilized 34 4.9 94.4%

Oocytes Cleaved
No. of Embryos 0 0.0

Transferred (O/ET)
No. of Pregnancies 0
No. of Embryos 32 4.6

Frozen

There were no complications.
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Preimplantation Genetic Testing - PGT

We continue to provide preimplantation genetic testing (PGT) to women at risk of having babies with
serious chromosomal or genetic disorders. In 2021, PGT was performed in 140 stimulated cycles for
116 couples and indications for PGT were shown in Table 28.

Table 28: Summary of PGT cycles

No. of embryo
Indication No. of patients | No. of cycles PGT Normal
Numerical chromosomal 0 0 0 0
abnormalities
Reciprocal translocation 21 26 65 26
(40.0%)
Robertsonian translocation 1 1 1 0
(0%)
a Thalassaemia 12 13 58 33
(56.9%)
B Thalassaemia 8 10 33 22
(66.7%)
Others single gene defects 27 34 99 51
(51.5%)
Others single gene defects + 2 3 1 1
HLA typing (100%)
PGT-A# 50 53 155 99
(63.9%)
Total 121 140 412 232
(56.3%)

#PGT for aneuploidy (PGT-A) is done for advanced maternal age, repeated implantation failure or
recurrent miscarriage. PGT-A was also performed in suitable blastocysts following PGT-M
(monogenic diseases).
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Frozen embryo transfer after PGT

All blastocysts for PGT were frozen after biopsy and transfer of the frozen blastocysts was arranged
after the results were available for counselling. Next generation sequencing was used in PGT-A
(aneuploidy) and PGT-SR (structural rearrangement). Each blastocyst was frozen in one straw after
biopsy and patients were allowed to replace one blastocyst each time following PGT.

A total of 126 thaw cycles after PGT were initiated. 126 frozen blastocysts were thawed and 126
frozen blastocysts were replaced.

There were altogether 78 pregnancies (61.9% per transfer) and 64 ongoing pregnancies (50.8% per

transfer) resulting from transfer of frozen blastocysts. The overall miscarriage rate was 16.6%. The
multiple pregnancy rate was 2.6%. The implantation rate was 57.1%.
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Embryo Cryopreservation and Frozen Embryo
Transfer

The results of embryo cryopreservation are summarized in Table 29. As was our experience from
previous years, there were excess embryos suitable for cryopreservation in 642* / 868 (74.0%) of the
retrieval cycles in 2021.

Table 29: Results of Embryo Cryopreservation

Method of Treatment IVF ICSI | MESA | TESE | Others | PGT Total
No. of Oocyte Retrieval 428 276 11 7 6 140 868
Cycles
No. of Cycles with Embryo | 326* | 200%* 11 7* 5 93 642+
Cryopreservation

Total No. of Embryos 1060* | 757* 44 32% 10 256* 2159*
Cryopreserved

Average No. of Embryos 3.3% 3.8% 4.0 4.6* 2.0 2.8% 3.4%
Cryopreserved

Range of Embryos 1-14* | 1-35% 1-10 2-7* 1-4 1-19%* 1-35%
Cryopreserved

* with oocyte freezing %623 embryo- and 19 oocyte-freezing cycles

Seven hundred and ninety-six women planned to have replacement of frozen embryos (FET). A total
of 1000 thaw cycles were initiated. Embryo transfer was not done in 4 cycles because of lysis of all
frozen embryo(s) or blastocysts during thawing. Seven hundred thirty frozen embryo replacements
were performed in natural (spontaneous ovulatory) cycles, two hundreds and eighteen were in
letrozole-induced cycles, forty-seven were in total hormone replacement artificial cycles and one was
in a stimulated cycle.

The pregnancy rates of these different types of transfer cycles are shown in Table 30.
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Table 30: Outcome of FET Cycles

Cycle Type Number of Cycles Number of Pregnant Rate Ongoing
Pregnancies pregnancy rate
Natural 730 73.3% 317 43.4% 34.1%
Artificial 47 4.7% 19 40.4% 23.4%
Letrozole 218 21.9% 116 53.2% 42.2%
Stimulated 1 0.1% 0 0% 0%
Total 996 100.0% 452 45.4% 35.3%
Table 31: Outcome of Pregnancies in FET
Outcome No. of
Pregnancies | Natural | Artificial | Letrozole | Stimulated
Miscarriage 96 (21.2%) 65 8 23 0
Ectopic Pregnancy 4 (0.9%) 3 0 1 0
Molar Pregnancy 0 (0%) 0 0 0
Lost to follow up 0 (0%) 0 0 0
Ongoing Pregnancy 352 249 11 92 0
(77.9%) (78.5%) | (57.9%) | (79.3%) (-)
Total Pregnancies 452 317 19 116
No. of Fetuses 359 256 11 92
No. of Multiple 6 (1.3%) 6 0 0 0
Pregnancies 5 twin-
pregnancies
and 1 triplet

The average number of embryos/blastocysts transferred per FET cycles was 1.0. There were altogether
452 pregnancies resulting from transfer of frozen embryos/blastocysts. The overall miscarriage rate
was 21.2%. The multiple pregnancy rate was 1.3% (Table 31). The implantation rate was 44.3%.
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Table 32: Number of Embryos Transferred & the Outcome

No. of No. of FET No. of Pregnancy Ongoing Multiple
Embryos Cycles Pregnancies Rate# Pregnancy rate# | Pregnancy Rate"
1 994 (99.8%) 45.5% 35.4% 1.3%
2 2 (0.2%) 0% 0% 0%
Total 996 (100%) 452 45.4% 35.3% 1.3%

# Per transfer cycle
+ Per pregnant cycle
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Ovulation Induction and Ovarian Stimulation &
Intrauterine Insemination

Ovulation Induction

No patient underwent ovulation induction by gonadotrophin therapy this year.

Table 33: Characteristics of Ovulation Induction Cycles

Parameters Mean *+ Standard Deviation

Amount of gonadotrophin used (IU) -
Number of follicles > 14mm -
Number of follicles = 16mm -
Number of follicles > 18mm -
Oestradiol on the day of hCG (pmol/l) -

Ovarian Stimulation & Intrauterine Insemination

Seventy-five women underwent 161 cycles of ovarian stimulation by letrozole or clomiphene citrate
in conjunction with intrauterine insemination. Thirteen cycles were cancelled: 11 cycles for excessive
response and 2 for other reasons.

The mean age of patients was 33.6 years. The indications and cycle characteristics are shown in Tables
34 and 35 respectively. Thirteen pregnancies were achieved and the pregnancy rate was 8.1% per
cycle initiated.
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Table 34: Indications for Ovarian Stimulation
& Intrauterine Insemination

Indications Number of Cycles
Male factors 57
Unexplained 65
Endometriosis 0
Coital 12
Anovulation 20
Miscellaneous 7

Table 35: Cycle Characteristics of Ovarian Stimulation & Intrauterine

Insemination
Parameters Mean *+ Standard Deviation
Amount of gonadotrophin used (IU) 3000 (one patient only)
Number of follicles > 12mm 1.7+ 0.7
Number of follicles > 14mm 1.5+0.6
Number of follicles > 16mm 1.3+£0.5
Number of follicles > 18mm 1.1+04
Number of follicles > 20mm 1.0+ 0.7

NA = not applicable

Natural Cycle Intrauterine Insemination

Twenty-four patients underwent 58 cycles of intrauterine insemination during natural cycles because
of coital problems.

The mean age of patients was 36.9 years. Seven pregnancies were achieved and the pregnancy rate
was 12.1% per cycle initiated. There were six ongoing singleton pregnancies.

32



Miscellaneous Statistics

Diagnostic laparoscopy +/- chromotubation

Laparoscopic ovarian cystectomy
Laparoscopic salpingostomy
Laparoscopic adhesiolysis
Laparoscopic salpingectomy
Laparoscopic segmental resection
Laparoscopic ovarian drilling
Laparoscopic ablation of endometriosis
Myomectomy

Diagnostic hysteroscopy
Hysteroscopic polypectomy
Hysteroscopic adhesiolysis
Hysteroscopic lysis of uterine septum

Hysteroscopic myomectomy

Hysteroscopic proximal tubal cannulation

Uterine curettage and insertion of Mirena

Others
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Number

33

11

4

14

11

52

54



Outpatient Clinics

Infertility Clinics
Nurse Triage Clinic
Male infertility Clinics*

Reproductive Genetic Clinic
Recurrent Miscarriage Clinic
Sexual Counselling

Fertility Preservation Clinic

Private Clinic — Reproductive Medicine

New

548

251

10

68
67
76
46
261

34

Follow-up
504
0
13

54
63
126

147



Publications and Conference Reports

Scholarly books, monographs and chapters

Li R.HW.  Emergency contraception, Female and Male Contraception. 2021.
http://dx.doi.org/10.1007/978-3-030-70932-7 12

Journal publications

Bai K., Li X., Zhong J., Ng E.H.Y., Yeung W.S.B., Lee C.L. and Chiu C.N., Placenta-Derived
Exosomes as a Modulator in Maternal Immune Tolerance During Pregnancy, Frontiers in
Immunology. 2021, 12. http://dx.doi.org/10.3389/fimmu.2021.671093

Cao D., Chan R., Ng E., Gemzell-Danielsson K., and Yeung W.S.B., Single-cell RNA sequencing of
cultured human endometrial CD140b+CD146+ perivascular cells highlights the importance of
in vivo microenvironment. Stem cell research & therapy, 2021, 12(1), 306.
https://doi.org/10.1186/s13287-021-02354-1

CaoD.,ShiF.,GuoC.,,LiuY., LinZ., Zhang J., LiIRHW., Yao Y., Liu K., Ng E.H.Y., Yeung W.S.B.
and Wang T., A pathogenic DMCI1 frameshift mutation causes nonobstructive azoospermia but
not primary ovarian insufficiency in humans, Molecular Human Reproduction. 2021, 27 (9),
gaab058. https://doi.org/10.1093/molehr/gaab058

Chan M.K.D., Cheung K.W., Ko K.Y.J., Yung S.F.S., Lai S.F., Lam M.T., Ng Y.T.D., Lee V.C.Y., Li
R.H.W. and Ng E.H.Y., Use of oral progestogen in women with threatened miscarriage in the
first trimester: a randomized double-blind controlled trial, Human Reproduction. 2021, 36,
587-595. http://dx.doi.org/10.1093/humrep/deaa327

Cheung K.W., Seto M., Tsui P.M., So P.L., Wong D., Kong C.W., Wang W., and Ng E.H.Y.,
Knowledge, perception and expectation of management of hepatitis B infection among
pregnant hepatitis B carriers in Hong Kong. Journal of viral hepatitis, 2021, 28(12), 1699—17009.
https://doi.org/10.1111/jvh.13609

Dinisri 1., Kodikara S., Prasadani M., Pathirana 1., Rathnayake C., Alexander B., Lee C.K.F. and
Kodithuwakku Kankanamge S.P.K., Impairment of caprine oocyte maturation in vitro and
alteration of granulosa cells functions by widely used fungicide mancozeb, Tropical Animal
Health and Production. 2021, 53(3), 406. https://doi.org/10.1007/s11250-021-02854-5

Du L., Li RH.W., Ho P.C., Yuan W., Yang Y. and Ren T., A randomised controlled trial on the use
of misoprostol 800 micrograms vaginally and 400 micrograms sublingually for first trimester
abortion at less than 63 days of gestation, Chinese Journal of Clinical Rational Drug Use. 2021.

Dufty J.M.N., Adamson G.D., Benson E., Bhattacharya S., Bhattacharya S., Bofill M., Brian K.,
Collura B., Curtis C., Evers J.L.H., Farquharson R.G., Fincham A., Franik S., Giudice L.C.,
Glanville E., Hickey M., Horne A.W., Hull M.L., Johnson N.P., Jordan V., Khalaf Y.,
Knijnenburg J.M.L., Legro R.S., Lensen S., MacKenzie J., Mavrelos D., Mol B.W., Morbeck
D.E., Nagels H., Ng E.H.Y, Niederberger C., Otter A.S., Puscasiu L., Rautakallio-Hokkanen S.,
Sadler L., Sarris I., Showell M., Stewart J., Strandell A., Strawbridge C., Vail A., van Wely M.,
Vercoe M., Vuong N.L., Wang A.Y., Wang R., Wilkinson J., Wong K., Wong T.Y., Farquhar
C.M., Priority Setting Partnership for Infertility. Top 10 priorities for future infertility research:
an international consensus development study. Fertil Steril. 2021 Jan;115(1):180-190.

Dufty J.M.N., AlAhwany H., Bhattacharya S., Collura B., Curtis C., Evers J.L.H., Farquharson R.G.,
Franik S., Giudice L.C., Khalaf Y., Knijnenburg J.M.L., Leeners B., Legro R.S., Lensen S.,
Vazquez-Niebla J.C., Mavrelos D., Mol B.W.J., Niederberger C., Ng E.H.Y., Otter A.S.,
Puscasiu L., Rautakallio-Hokkanen S., Repping S., Sarris 1., Simpson J.L., Strandell A.,
Strawbridge C., Torrance H.L., Vail A., van Wely M., Vercoe M.A., Vuong N.L., Wang A.Y .,
Wang R., Wilkinson J., Youssef M.A., Farquhar C.M., Core Outcome Measure for Infertility
Trials (COMMIT) initiative. Developing a core outcome set for future infertility research: an
international consensus development study. Fertil Steril. 2021 Jan;115(1):191-200.

35



https://doi.org/10.1007/s11250-021-02854-5

Fan H., Fernando S.R., Jiang L., Wang Z., Kodithuwakku S.P., Wong C., Ng E., Yeung W, and Lee
K.F. (2021). Bisphenol A Analogues Suppress Spheroid Attachment on Human Endometrial
Epithelial Cells through Modulation of Steroid Hormone Receptors Signaling Pathway. Cells,
10(11), 2882. https://doi.org/10.3390/cells10112882

Fernando S.R., Lee C.L., Wong B.P.C., Cheng K.W., Lee C.Y.L., Chan M.C., Ng E.H.Y., Yeung
W.S.B. and Lee C.K.F., Expression of membrane protein disulphide isomerase Al (PDIA1)
disrupt a reducing microenvironment in endometrial epithelium for embryo implantation,
Experimental Cell Research. 2021, 405, 112665.
http://dx.doi.org/10.1016/j.yexcr.2021.112665

Fernando T.S.R., Kottawatta K.S.A., Jiang L., Chen X., Cheng K.W., Wong B.P.C., Ng E.H.Y., Yeung
W.S.B. and Lee C.K.F., Differential expression of protein disulfide isomerase (PDI) in
regulating endometrial receptivity in humans, Reproductive Biology. 2021, 21, 100498.
http://dx.doi.org/10.1016/j.repbio.2021.100498

Ko J.,Kan A., Leung P., Lee V., Li R., Ledger W., and Ng E., Comparison of the number of oocytes
obtained after ovarian stimulation between Chinese and Caucasian women undergoing in vitro
fertilization using a standardized stimulation regime. Journal of ovarian research, 2021, 14(1),
175. https://doi.org/10.1186/s13048-021-00928-4

Ko K.Y.J., Lam K.W., Cheng H.Y .H., Lui M.W.E., Yung S.F.S., Li RH.W., Lau Y.L.E., Ho P.C,,
Yeung W.S.B.,, Ng E.H.Y. Fertility Preservation Programme in a Tertiary-Assisted
Reproduction Unit in Hong Kong, Fertility & Reproduction. 2021, 03, 94-100.
http://dx.doi.org/10.1142/S2661318221500122

Ko K.Y.J., Lao T.H.T., Cheung V.Y.T., Pictorial Blood Loss Assessment Chart for evaluating heavy
menstrual bleeding in Asian women, Hong Kong Medical Journal. 2021, 27, 399-404.
http://dx.doi.org/10.12809/hkmj208743

Lai S.F., Choi S.N.S.,Ho Y.B.W,, Hung W.Y.W., Lam M.T., Law T.S.M., Ng Y.T.D., Tam C.T., Wan
S.F., Li RH.W., Leung W.C., Yeung W.S.B. and Ng E.H.Y., A questionnaire survey on
patients’ willingness to pay with reference to the waiting time of public in-vitro fertilization
treatment in Hong Kong, European Journal of Obstetrics & Gynecology and Reproductive
Biology. 2021, 258, 430-436. http://dx.doi.org/10.1016/j.ejogrb.2021.01.026

Lam K.W., Wong J.Y.Y., Cheung T.M., Li RH.W., Ng E.H.Y. and Yeung W.S.B., A retrospective
analysis of artificial oocyte activation in patients with low or no fertilisation in intracytoplasmic
sperm injection cycles, Journal of Obstetrics and Gynaecology. 2021, 1-6.
http://dx.doi.org/10.1080/01443615.2021.1922878

Lam M.T., Li R.H.W. and Ng E.H.Y., Impact of Endometrial Thickness and Volume Compaction on
the Live Birth Rate Following Fresh Embryo Transfer of In Vitro Fertilization, Journal of
Ultrasound in Medicine. 2021. http://dx.doi.org/10.1002/jum.15830

Lam M.T., Lock H.Y.C., Lam K.W., Li RH.W., Yeung W.S.B. and Ng E.H.Y., A prospective study
of variations in conventional semen parameters among local andrology laboratories, Journal of
Men’s Health. 2021. http://dx.doi.org/10.31083/jomh.2021.015

Leung T.Y., Lee C.L., TIAN X., Lam K.W., Li RH.W., Ng EH.Y., Yeung W.S.B. and Chiu C.N.,
Simulating nature in sperm selection for assisted reproduction, Nature Reviews Urology. 2021.
http://dx.doi.org/10.1038/s41585-021-00530-9

Li H., Sun X., Yang J., Li L., Zhang W., Lu X., Chen J., Chen H., Yu M., Fu W., Peng X., Chen J.,
and Ng E.H.Y., Immediate versus delayed frozen embryo transfer in patients following a
stimulated IVF cycle: a randomised controlled trial. Human reproduction (Oxford, England),
2021, 36(7), 1832—1840. https://doi.org/10.1093/humrep/deab071

Li M., Zheng J., Li G., Lin Z., LI D., Liu D., Feng H., Cao D., Ng E.H.Y., Li RH.W., Han C., Yeung
W.S.B., Chow L.T., Wang H. and Liu K., The male germline-specific protein MAPS is
indispensable for pachynema progression and fertility, Proceedings of the National Academy
of Sciences. 2021, 118, €2025421118. http://dx.doi.org/10.1073/pnas.2025421118

36



LiR.H.W., Robertson D.M., Burns C. and Ledger W.L., Challenges in Measuring AMH in the Clinical
Setting, Frontiers in Endocrinology. 2021, 12. http://dx.doi.org/10.3389/fendo0.2021.691432

LiY.T., Yan H., Chen J., Chen F., Jian W., Wang J., Ye X., Li Y., Li N., Chiu C.N. and Chen M., The
application of late amniocentesis: a retrospective study in a tertiary fetal medicine center in
China, BMC Pregnancy and Childbirth. 2021, 21. http://dx.doi.org/10.1186/s12884-021-
03723-7

LiY.T., Zhong L.Y., Lee C.L., Chiu C.N. and Chen M., Identification of Adrenomedullin-Induced S-
Nitrosylated Proteins in JEG-3 Placental Cells, Reproductive Sciences. 2021.
http://dx.doi.org/10.1007/s43032-021-00663-7

Lin H., Liu M., Zhong D., Ng E., Liu J., LiJ., Shi Y., Zhang C., Wen X., Mai Z., Ou M., and Ma, H.,
The Prevalence and Factors Associated With Anxiety-Like and Depression-Like Behaviors in
Women With Polycystic Ovary Syndrome. Frontiers in psychiatry, 2021, 12, 709674.
https://doi.org/10.3389/fpsyt.2021.709674

Lo S.T.S., Li RH.W., Kok W.M., Wong C.Y.G., Ng E.H.Y. and Chan C.H.Y., Sexual function and
quality of life in Chinese couples undergoing assisted reproductive treatment: a prospective
cohort study, Human Fertility. 2021, 1-13. http://dx.doi.org/10.1080/14647273.2020.1871518

Ng D.Y.T,, Lo A., So EEW.S., Wong G.C.Y., Li RH.W., Wong Y.Y., Ng E.H.Y., A randomized
controlled study of acupuncture for pain relief during first trimester surgical termination of
pregnancy performed under local analgesia. Acupunct Med. 2021 Dec 11:9645284211057567.

Tong Y.W., Lo S.T.S., Fung B.W.K., Cameron S.T., Ng E.H.Y. and Li R.H.W., Acceptability of
different mechanisms of action of contraception in women: a questionnaire survey, BMJ Sexual
& Reproductive Health. 2021, bmjsrh-2021-201110. http://dx.doi.org/10.1136/bmjsrh-2021-
201110

Wang Y., Zhao W., Mei S., Chen P.Y., Leung T.Y., Lee C.L., Yeung W.S.B., Ou J.P., Liang X.Y. and
Chiu C.N., Identification of Sialyl-Lewis(x)-Interacting Protein on Human Spermatozoa,
Frontiers in Cell and Developmental Biology. 2021, 9.
http://dx.doi.org/10.3389/fcell.2021.700396

Wang Z., Kottawatta K.S.A., Kodithuwakku S.P., Fernando T.S., Lee C.Y.L., Ng E.H.Y., Yeung
W.S.B. and Lee C.K.F., The fungicide Mancozeb reduces spheroid attachment onto
endometrial epithelial cells through downregulation of estrogen receptor B and integrin B3 in
Ishikawa cells, Ecotoxicology and Environmental Safety. 2021, 208, 111606.
http://dx.doi.org/10.1016/j.ecoenv.2020.111606

Wong J.Y.H., Zhang W., Wu Y., Choi P.H., Lo H.H.M., Wong W., Chio J.H.M., Tam H.L.C., Ngai
F.W., Tarrant A.M., Wang M.P., Ngan H.Y.S. and Fong D.Y.T., An Interactive Web-Based
Sexual Health Literacy Program for Safe Sex Practice for Female Chinese University Students:
Multicenter Randomized Controlled Trial, Journal of Medical Internet Research. 2021, 23,
€22564. http://dx.doi.org/10.2196/22564

Yiu J.H.C., Cheung W.M., CAI J., Chan K.S., Chen J., Cheong L.Y., Chau H.T., Xu A., Li RH.W.
and Woo W.H.C., TLRS Supports Development of Placental Labyrinthine Zone in Mice,
Frontiers in Cell and Developmental Biology. 2021, 0.
http://dx.doi.org/10.3389/fcell.2021.711253

Yung S.F.S., Lai S.F., Lam M.T., Lui M.\W.E., Ko K.Y.J., Li RH.W., Wong J.Y.Y., Lau Y.L.E.,
Yeung W.S.B. and Ng E.H.Y., Hyaluronic acid—enriched transfer medium for frozen embryo
transfer: a randomized, double-blind, controlled trial, Fertility and Sterility. 2021, 116, 1001-
1009. http://dx.doi.org/10.1016/j.fertnstert.2021.02.015

Zhao Y., Feng H., Zhang Y., Zhang J., Wang X., Liu D., Wang T., Li RH.W., Ng EH.Y., Yeung
W.S.B., Rodriguez-Wallberg K.A. and Liu K., Current Understandings of Core Pathways for
the Activation of Mammalian Primordial Follicles, Cells. 2021, 10, 1491.
http://dx.doi.org/10.3390/cells10061491

37


http://dx.doi.org/10.3389/fendo.2021.691432
http://dx.doi.org/10.1007/s43032-021-00663-7
https://doi.org/10.3389/fpsyt.2021.709674

Conference papers

Jiang L., Cao D.D., Ng E.H.Y., Yeung W.S.B., Lee K.F., Single cell-RNA sequencing reveals the
endometrium stromal cell transcriptome landscape during mouse embryo implantation. Poster-
Basic. The Hong Kong Society of Endocrinology, Metabolism and Reproduction 38th Annual
Scientific Meeting, 7 November 2021, Hong Kong.

Kodithuwakku S.P., Suranimala W.M.D.H., Wanasingha R.W.S.H., Rathnayake C., Siriweera E.,
Yeung W.S.B., Lee K.F., Ceylon Cinnamon (Cinammomum zeylanicum) Ameliorates
Polycystic Ovary Syndrome (PCOS) in a Mice Model. Poster-Basic. The Hong Kong Society
of Endocrinology, Metabolism and Reproduction 38th Annual Scientific Meeting, 7 November
2021, Hong Kong.

Li RH.W., Lam M.T., Wong C.Y.G., Yeung W.S.B., Ho P.C. and Ng E.H.Y., Evaluation of factors
predicting natural conception within one year of trying after ceasing contraception, European
Society of Contraception and Reproductive Healthcare Virtual Seminar. 2021.

Li R.H.W. and Ng E.H.Y., Serum follicle stimulating hormone to oestradiol ratio as a biomarker for
the menopausal transition: a secondary analysis on women in the Study of Women's Health
Across the Nation, 13th European Congress on Menopause and Andropause (virtual meeting).
2021.

Yeung W.S.B., PGT - Hong Kong’s Experience, 10th Congress of the Asia Pacific Initiative on
Reproduction Virtual Congress. 2021.

Yeung W.S.B., g Hig—RUE RS A A B 2E0mE, Sl A TR =AY 545, 2021,

38



Cumulative Statistics

Table 36: Comparative Results of Conventional IVF-ET

2021 2020 2019 2018 2017
Number of Patients 410 357 415 419 304
Number of Cycles Initiated 443 383 448 444 326
Number of Cycles Cancelled 15 8 14 11 17
Number of Cycles with Qocyte 428 375 434 433 309
Retrieval
Number of Oocyte Retrieved 4411 4171 3872 4572 3142
Mean No. of Oocytes / Oocyte 10.3 11.1 8.9 10.6 10.2
Retrieval
Number of Oocyte Fertilized 2975 2646 2600 3282 2317
Fertilization Rate 67.4% 63.4% 72.4% 71.8% 73.7%
Number of Cleaving Embryos 2864 2530 2476 3150 2231
Mean No. of Cleaving Embryos/ 6.7 6.7 5.7 7.3 7.2
Retrieval
Number of Cycles with Transfer 187 178 230 250 201
Number of Embryos Transferred 188 180 231 287 277
Mean No. of Embryos / Transfer 1.0 1.0 1.0 1.1 1.4
Range 1-2 1-2 1-2 1-2 1-2
Number of Pregnancies 62 62 91 97 74
Pregnancy Rate / Transfer 33.2% 34.8% 39.6% 38.8% 36.8%
Ongoing Pregnancy Rate / Transfer 23.0% 27.0% 30.4% 30.4% 33.3%
Number of Embryos Frozen 1060 961 1050 1303 839
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Table 37: Comparative Results of ICSI (Ejaculated sperm), excluding PGT

2021 2020 2019 2018 2017
Number of Patients 245 198 236 236 197
Number of Cycles Initiated 278 209 255 264 214
Number of Cycles Cancelled 2 0 1 0 0
Number of Cycles with Qocyte 276 209 254 264 214
Retrieval
Number of Oocytes Retrieved 2941 2203 2643 3714 2094
Mean No. of Oocytes / Retrieval 10.7 10.5 10.4 10.0 9.8
Number of Oocyte Fertilized 1467 1157 1504 1541 1268
Fertilization Rate 67.0% 68.3% 70.4% 74.3% 74.4%
Number of Cleaving Embryos 1430 1129 1472 1503 1268
Mean No. of Cleaving embryos/ 5.2 5.4 5.8 5.7 5.9
Retrieval
Number of Cycles with Transfer 107 96 126 153 147
Number of Embryos Transferred 108 97 129 187 200
Mean No. of Embryos / Transfer 1.0 1.0 1.0 1.2 1.4
Number of Pregnancies 27 32 40 47 61
Pregnancy Rate / Transfer 25.2% 33.3% 31.7% 30.7% 41.5%
Ongoing Pregnancy Rate / 16.8% 28.1% 26.2% 21.6% 32.0%
Transfer
Number of Embryos Frozen 757 476 656 719 580
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Table 38: Comparative Results of Frozen Embryo Transfer (FET)

Transfer

2021 2020 2019 2018 2017
Number of Patients 796 558 693 636 513
Number of Thaw Cycles 1000 736 936 885 670
Number of Transfer Cycles 996 732 925 874 659
Total Number of Embryos 1044 791 1015 1090 1000
Thawed
Number of Embryos 998 739 936 992 852
Replaced
Mean Number Replaced 1.0 1.0 1.0 1.1 1.3
Type of Transfer Cycle:
Natural 730 539 685 602 482
Clomid-/ Letrozole-Induced 218 164 1 1 6
Hormone Replacement 47 28 152 266 170
Stimulated 1 1 2 2 1
Number of Pregnancies 452 319 383 364 265
Pregnancy Rate / Transfer 45.4% 43.6% 41.4% 41.6% 40.2%
Ongoing Pregnancy Rate / 35.3% 33.2% 33.3% 29.2% 31.3%
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