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ABSTRACT

Objective: To identify factors predicting pregnancy outcomes in patients undergoing day-5
frozen embryo transfer cultured with the Timelapse system at Hanoi Obstetrics and Gynecology
Hospital.

Method: A cross-sectional descriptive study conducted on 221 infertile patients who underwent
day-5 frozen embryo transfer at Hanoi Obstetrics and Gynecology Hospital from June 2023 to
May 2024.

Results: The KIDs score, ICM quality, and TE quality were significantly related to the pregnancy
outcome. The highest pregnancy rates were observed in embryos with ICM and TE of grade
A, with rates of 62.1% and 47.7%, respectively (p < 0.05). Multivariable logistic regression
analysis identified 3 independent predictors of pregnancy outcomes: maternal age (< 35 years
old had a pregnancy rate 3.482 times higher than > 35 years), history of miscarriage/stillbirth
(no history had a pregnancy rate 2.066 times higher), and KIDs score (greater than 7.15 had a
pregnancy rate 3.509 times higher).

Conclusions: Embryos with good ICM and TE quality cultured with the Timelapse system
enhance pregnancy rates. The predictors of pregnancy outcomes include maternal age, history
of miscarriage/stillbirth, and KIDs score.
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TOM TAT
Muc tiéu: Phat hién cac yeu t6 tién luong két qua thai ky trén bénh nhan chuyén phéi déng lanh
ngdy 5 duoc nudi cdy bang hé théng Timelapse tai Bénh vién Phu San Ha Noi.

Phuwong phap: Nghién ciru mo ta cat ngang thue hién trén 221 bénh nhan vo sinh tién hanh
chuyén phéi dong lanh ngay 5 tai Bénh vién Phu San Ha Noi tir thang 6/2023 dén thang 5/2024.

Két qua: Diém KIDs, chat luong ICM va TE c¢6 mdi lién quan rd rét dén kha nang c6 thai. Ty
1€ c6 thai cao nhat duoc ghi nhan ¢ phoi c6 ICM va TE loai A lan luogt 14 62,1% vad7,7% (p <
0,05). Phén tich hoi quy logistic da bién xac dinh 3 yeu t6 tién luong doc 1ap: tudi ngu’01 me (<
35 tudi co ti 18 cao gap 3,482 lan so v6i> 35 tudi), tién sir say thai/thai luu (khdng c6 tién su co
ti 1 co thai cao gép 2,066 lan) va diém KIDs (trén 7,15 c6 ti 1& cao gép 3,509 lan).

Két luin: Phoi c6 chat luong ICM va TE t6t nudi ciy bang hé thong Tlmelapse giup néng cao
ty 1& c6 thai. Cac yéu t tién luong bao gém tudi me, tién sur say thai/thai luu va diém KIDs.

Tir khéa: Chit luong ICM, chét lugng TE, diém KIDs.

1. PAT VAN PE

Thuy tinh trong ong nghiém (IVF) 1a mot budc tién dot
pha trong diéu tri vo sinh, mang lai hy vong cho hang
triéu gia dinh mong c6 con trén toan thé glO’l Viée 61
uu hoa ting giai doan cua quy trinh IVF 1a v6 cung can
thiét, trong d6 lwa chon ph01 dong vai tro then chét. Phoi
duogc lya chon khong chi can bao dam tiém nang lam t6
ma con pha1 glarn thiéu nguy co bién chirg, nham dem
lai két qua 1am sang an toan va bén vimng. Chuyén phoi &
giai doan phdi nang (ngdy 5) da tr¢ thanh tiéu chuan tai
nhiéu trung tim h0 trg sinh san trén thé glO’l nho nhung
loi ich vuot trdi vé mit sinh ly va lam sang [1]. O giai
doan nay, phoi da trai qua qua trinh sang loc tu nhién,
thé hién kha nang phat trién vugt bac va sy dong bd cao
vOi ndi mac tr cung. Piéu nay khong chi cai thién ty
1¢ 1am t6 ma con cho phép giam sb luong phoi chuyén,
g6p phan han ché nguy co da thai - mot trong nhung
thach thire 16n cua ho tro sinh san. _Tuy nhién, viéc nudi
cay ph01 dén ngay 5 doi hoi sy hd tro tir cac hé théng
nudi cay tién ti€n, bao dam mai trudong 1y tuong cho sy
phat trién ctia phoi [1].

Heé thng theo ddi phdi lién tuc (Timelapse) 1a mot trong

*Tac gia lién h¢

nhiing tién bo hién dai nhét trong linh vue phdi hoc 1am
sang Cong ngh¢ nay khong chi cung cap moi tru’c‘mg
nudi cay 6n dinh ma con cho phép giam sat toan bo qua
trinh phat trién phoi thong qua hinh anh dong hoc. Nho
céc dir liéu chi tiét vé thoi gian va chat lugng phén bao,
Tlmelapse mang dén kha nang lya chon phdi t6i vu dua
trén cac thong s0 khach quan, giam thiéu sy phu thudc
vao danh gia chu quan cua chuyén vién phoi hoc [2].
Mic du nhiéu nghién ciru trén thé gidi da chi ra tiém
nang cua Tnnelapse trong vi¢c nang cao ty 1¢ mang thai
lam sang, van con ton tai tranh ludn vé hiéu qua vugt
troi ctia cong nghé nay so véi cac phuong phap truyén
thdng.

Tai Viét Nam, h¢ thong Tlmelapse d3 duoc trién khai tai
mot sb trung tam ho tro sinh san lon nhung cac nghlen
cliiu quy mo 16n nham danh gia hi¢u qua lam sang va
cac yéu td tién luong két qua thai ky van con han ché.
bic bit, cac yeu t6 nhu tudi ngum me, tién su say thai/
thai luu, ndng do FSH, viéc sang loc d1 truyén tién lam
t6, diém KIDs va chit lu:ong phoi (ICM, IE) chua dugc
nghlen ctru toan dién. Vi vay chung t6i thuc hién nghién
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clru ndy véi muc ti€u xac dinh céc yéu t tién lugng
anh huong dén két qua thai ky trén bénh nhan chuyen
phoi dong lanh ngay 5 dugce nudi cdy bang hé thong
Timelapse tai Bénh vién Phu San Ha Noi.

2. POI TUQNG VA PHUONG PHAPNGHIEN CUU
2.1. Thiét ké nghién ciru

Nghién ctru theo phuong phap mo ta cit ngang.

2.2 Thoi gian nghién ctiru

Tir thang 6/2023 dén thang 5/2024.

2.3. Pbi twong nghién ciru

221 bénh nhan duge diéu trj vo sinh bang phuong phap
thy tinh trong 6ng nghiém tai Bénh vién Phy San Ha
Noi tir thang 6/2023 dén thang 5/2024.

- Tiéu chuan lya chon: Cac bénh nhdn c6 phdi
dugc nudi cdy bing hé thong Timelapse trong tu
EmbryoScope+. Phoi dugc chuyen la phdi ngay 5, thuc
hién chuyén phoi dong lanh, va chi chuyén 1 ph01 vao
buong tir cung. Panh gia duge tién hanh trén chu ky
chuyén phoi dau tién.

- Tiéu chudn loai trir: Céc cap vo chdng st dung nodn,
phdi hodc tinh trung hién tang Céc truong hop vo sinh
do yéu t6 tir cung ¢ nguoi vo. Nhimg bénh nhén mat
theo ddi sau chuyén phoi.

2.4. C& miu va phuong phap chon miu

Cong thue tinh ¢& mau cho viéc wéc tinh mot ti 1é trong
quan thé dugc sir dung trong nghién ciru:

p(l-p)

— 72
n Z 1-a/2 d2

Trong do:

+n la ¢& mau nghién ciru.

+p lati ¢ co thai sau chuyén ph01 chon p = 0,55 (theo
bao cdo tong két ciia Bénh vién Phu San Ha Noi, ti 16
c6 thai sau chuyén phdi tai Bénh vién Phu San Ha Noi
la 55%) [3].

+ d 1 khoang sai 1éch mong muén (chon d = 0,07).

+ o la mic y nghia thong ké. Chon o = 0,05 ¢6 Z2,_,
=1,96 .

Thay vao cong thuc, tinh dugc ¢& mau nghién ctru 1a:
n=19%4.

C& méu nghién ctru can tdi thiéu 1a 194, trén thyc té
ching t0i thu thap duoc 221 bénh nhan dap tng duge
tiéu chuan chon mau.

2.5. Cac tiéu chuin ciia nghién ciru

- Tudi ctia ngudi vo: tinh tudi tai thoi diém chuyén phoi
dong lanh va tinh theo nam duong lich.

- Danh gia bénh nhén giam dy trir budng trung theo tiéu
chi POSEIDON nhom 3, 4: s nang thir cip < 5 nang
va/hoac AMH < 1,2 ng/rnl [4].

- Danh gia ph01 dya trén dong hoc cua phdi voi bang
diém KIDs, voi phoi nang thi dung KIDs D5. Diém
KIDs dugc cham trén phan mém Timelapse. M6 hinh
s€ gan mot dlem s6 cho mdi phdi da dugce chu thich 1a
2PN. Piém s6 dao dong tur 1 den 9,9. Do d6 chénh léch
giita hai diém s c6 thé giam xuéng mot ddu cham thap
phan. Cac phoi khong dugc thy tinh dung cach (khong
pha1 2PN) s€ dugc gan dlem 0. Ba yeu to nay ket hop
v6i nhau s& xac dinh diém sé dugc gan cho mdi phdi:
(1) b dong déu cua lan phan chia; (2) Téc d6 phat
trién; (3) Chat lugng phoi nang.

- Panh gia chit luong phoi nang sau trir dong: phoi
nang dugc danh gia la song khi kich thudc khoang phoi
nang phinh to tré lai nhu trude khi trit lanh khoang 1
gi0 sau ra dong.

2.6. Quy trinh thu thap sb li¢u

Lira chon phoi dé Chuyén phéi
déng phéi o
phdi

thai uén trién

Lia $n phoi
chuyén

Hinh 1. So dd nghién ciru
2.7. Xir Iy s6 liéu

Céc s6 lidu duge nhap va xtr 1y trén chuong trinh SPSS
20.0.

- Vi cac bién dinh tinh: mo ta bang tan suat va ty 18
phan tram; kiém dinh Chi binh phuong dugc st dung
nham kiém dinh su khac biét giita cac ty 1&; sir dung hoi
quy logistic da bién dé khi tim sy lién quan ctia mot bién
phu thudc véi nhiéu bién khéc.

- V6i cac bién dinh lugng: mé ta bang trung binh va
d6 léch chudn, gia tri nho nhit va gia tri 16n nhét; kiém
dinh t dugc st dung nham kiém dinh sy khac biét giita
2 nhom véi dit lidu c6 phan phéi chuan; kiém dinh Wald
(Wald test) dugc sir dung dé dénh gia ¥ nghia thong ké
ctia ting bién doc 1ap trong mo hinh héi quy; p < 0,05
dugc xem 14 c6 ¥ nghia thong ké.

2.8. Pao dirc trong nghién ctiru

- Céc ddi twong dong ¥ tham gia nghién ciru.

- Danh sach bénh nhan va thong tin vé bénh nhan duoc
gilr bi mat.

- Nghién ciru dugc sy cho phép cua Ban Giam ddc
Trung tim Hd tro sinh san va duoc chip thuan boi Hoi
ddng Pao dirc Bénh vién Phy San Ha Noi.
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3. KET QUA NGHIEN CUU Chét lvgng ICM
Bang 1. Pic diém chung ciia dbi twong nghién ciru A 95 62,1 45 66,2
(n=221) B | 58 | 379 | 17 | 250 | 0,000+
Z P C 0 0 6 8,8
s | 2% So Til¢ T _ 2
bacdiem | o | (%) | KXESD) Chét lwgng TE
Tudi A 73 47,7 35 51,5
<35 tudi 40,2 ok
<35 u(x)% 89 0, 319+ 461 B 74 48,4 25 36,7 | 0,047
> 35 tudi 132 | 59,8 C 6 3,9 8 11,8
Tién sir sin khoa *T-test; **Chi-square test.
STélyel’tthal;' o 131 59,3 Nhom c6 thai c6 diém KIDs trung binh cao hon nhom
thai luu’ Khoéng 90 40,7 khong co thai (7,6 £ 1,5 so voi 6,8 £ 2,1; p=0,003). Ty
. - 1€ 6 thai 6 nhém ICM loai A, loai B (62,1%; 37,9%) va
ba thuc Co 24 10,9 TE loai A, loai B (47,7%; 48,4%) cao hon rd rét so voi
hién IVF | Khong | 197 | 89,1 logi C (0% va 3,9%; lan lugt p = 0,000 va p = 0,047).
S6 1an Co 23 10,4 Diéu nay khang dinh vai tro cia diém KIDs, chat lugng
chuyén ICM va TE trong dy doan kha nang c6 thai.
ph%latihat Khong | 198 | 89,6 Bang 3. Két qua mé hinh hdi quy logistic da bién
: - phan tich moi lién quan giira mot s6 yéu to va ti 18
Mang Co 3 1,4 c6 thai 1am sang
thai/sinh
con bat P Khoang
tg&%ﬁ% Khong | 218 | 98,6 Pic diém ggg: (Wald | tin ciy
sic thé test) 95%
< 1:R PO . > 35 1 -
Dac diém noi tiet Tudi vo = 0,002 17,585121
FSH ngay 2 (mIU/ml) 6,64+ 2,82 ‘ =35 | 3482 .
; Co tién su Co 1
LH ngay 2 (mIU/ml) 5,16 3,13 séy thai, thai - 0,048 14,02(3161—
E2 ngay 2 (pg/mL) 42,58 + 88,24 wu Khong | 2,066 >
AMH (ng/mL) 3,92+27 FSHngay2 | >10 1
; ¢ oA chu ki 0,696 | %287
S6 nang thl{ cap (nang) ‘ 13,79 £ 6,75 (mlIU/mL) <10 | 1364 ’ 6,475
Pac diém du trir buong triung Kha "
~ - ong 0,978-
Khong giam dy PGT-A ; 0,057 1
trit budng trimg 203 91,9 Co 2,068 4,375
Giam duy trix 2 <7,15 1 1,461-
buodng tring 18 8.1 biem KIDs >7.15 | 3,509 0,005 8,430
Nhom bénh nhan trén 35 tudi chiém ty 1 cao (59 8%) ICM B/C 1 0.256 0,738-
v6i tudi trung binh 31,9 +4,61. Ty 1¢ bénh nhan c6 tién A 1,518 | 3,118
su say thai, thai luu (59,3%) cao hon ty 1€ khong c6 BIC 1
tién sir say tha1 thai luu (40,7%). Phan 16n bénh nhan TE 0,161 0,778-
trong nghién ctru chua timg diéu tri IVF (89,1%) hoic A 1,875 4,516

chua timg mang thai/sinh con bét thuong nhiém sic thé
(98,6%).

Bang 2. Méi lién quan giira cac yeu to
dong hoc hinh thai véi két qua co thai

Cé thai Khéng cé thai
Yéu (n = 153) (n = 68)
t6 [ s§ | mite | s6 | mite | P
lwong | (%) | lwong | (%)
Piém KIDs (X £ SD)
| 76+15 | 6821 | 0,003*
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Nhom bénh nhén tir 35 tudi tro xudng co ty 18 thai lam
sang cao gap 3,482 lan so v61 nhom trén 35 tudi (p =
0,02). O nhém khong c6 tién sir say thai/thai luu, tyl¢
thai 1am sang cao gap 2,066 1an so véi nhom co tién sir
sy thai/thai luu (p = 0,048). Tuorng tw, nhom c6 diém
KIDs > 7,15 ¢6 ty 1€ thai lam sang cao gap 3,509 lan so
v6i nhom c6 diém KIDs < 7,15 (p = 0,05).

4. BAN LUAN

Hé théng nudi cy ph01 Tlmelapse v6i kha nang theo
ddi lién tuc va khong xam 14n qua trinh phat trién cua
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phoi, gil’lp phat hién som cac bat thuong trong phén chia
té bao va nang cao kha nang lua chon phéi co t1em nang
lam t6 cao nhat. So véi phuong phap nudi cay truyen
thong, Tlnlelapse khong chi cai thién ty 1¢ thanh cong,
ma con gop phan giam thleu nguy co say thai sém [2].
Tuy nhién, ty 1¢ that bai van con 1a thach thic 16n d6i
véi cac nha 1am sang va nguoi bénh. Vigc nghién ciru
va xac dinh céc yeu t6 tién luong két qua thai ki trd nén
cap thiét nham tdi wu hoa quy trinh Iya chon phdi va
nang cao ty 1€ mang thai.

Bang 1 cho thiy mot s6 dic diém cua doi tuong nghién
ctru, ndi bat 1a ty 1€ bénh nhan trén 35 tudi chlem uu
thé (59 8%) Vi tudi trung binh 31,9 + 4,61. Tu01 cua
ngudi me tir 1au da duoc ching minh 1a mot yéu to
quan trong anh hudng dén ti 18 thanh cong cua chu ki
thy tinh Oong nghi¢ém. Nghién ctru cua Reig A va cong
sy (2020) da chi ra rang tudi me twong quan nghich vai
ty 1€ lam to trong cac chu ky thu tinh 0 ong nghiém, véi
ty 1¢ 1am t6 giam dan & phu nit trén 35 tudi [5]. Két qua
nay hoan toan phu horp v6i phan tich hoi quy loglstlc
da bién cua nghién ciru nay, cu thé nhom < 35 tudi co
khéa nang mang thai cao gap 3,482 lan so vOi nhom trén
35 tuoi (bang 3). Nhitng phat hién nay tiép tuc cung cb
vai trd quan trong cua tu01 me trong tién luong két qua
lam sang, nhan manh rang tudi 1a mot trong nhu’ng yeu
t6 chu chét can duge can nhic khi tu van va xay dung
phac d6 dleu tri ca thé hoa cho cac bénh nhan trong chu
ky thy tinh ng nghiém.

Béng 1 cho thay ty 1& bénh nhén c6 tién sir say thai hodc
thai luu kha cao (59 3%). Két qua nghién ciru cia chung
toi cao hon so voi nghién ctru ciia Insua MLF va cong su
(2017) véi ti 1€ 15,3% ¢ nhoém thye hién nudi cay phoi
bang Timelapse [6]. Tuy nhién, két qua hdi quy log1stlc
cho thay, nhém khong co t1en su say thai/thai luu ¢6 kha
nang mang thai cao hon gap 2,066 lan, mac du nghlen
clru cua Qiu J va cong sy (2023) cho rang tién st say
thai lién t1ep khong lién quan dén két cyc say thai va ty
1€ sinh song, c6 rat it hodc khong c6 g1a tri tién lugng
trong viéc du doan két qua sinh san cua chuyen ph01
dong lanh [7]. Su khac biét nay co thé do dic diém quan
thé nghién ctru khac nhau hodc phuong phap lwa chon
bénh nhan trong cac nghién ctru khac nhau.

Méi lién quan giita dong thai hoc phoi va kha ning
mang thai cling dugc 1am rd thong qua chat luong phoi
nang va diém KIDs (bang 2). Trung binh diém KIDs ctia
nhom co thai va nhém khong c6 thai 1an luot 13 7,6 +
1,5va6,8+2,1 dlem voi sy khac biétco y nghla thong
ke (p <0,05). Két qua nay ciing tuong ddng v6i nghién
ctru ciia Papamentzelopoulou M.S va cong su (2024),
khang dinh diém KIDs D5 cao lién quan den kha nang
dat duogc ty I¢ sinh song cao hon, bat ké tudi me hay o)
luong ph01 nang [1]. Vé chit luong ph01 phoi c6 ICM
loai A va TE loai A hodc B cho ti 1¢ c6 thai cao nhat,
lan luot 13 62, 1% (ICM A); 47,7% va 48,4% (TE loai
A va loai B). Piéu nay phu hgp voi nghién ciu cta Ai
J va cong sy (2021), nhan manh rang hinh thai ICM va
TE dong vai tro quan trong trong tién lugng két qua
1am sang, dic biét ICM loai A duoc xem 1a yéu t6 dy

bao manh mé& nhat cho ty 1€ tré¢ sinh song, trong khi TE
loai C ¢6 lién quan dén ty 1€ mang thai thap hon dang
ké [8]. Cac nghién ctru gan day tlep tuc ctng cd vai tro
cua ICM trong dy doan ty 1¢ sinh song sau chuyén phoi
nang. Zou H va cong su (2023) bdo cdo rang phdi nang
chit luong thap ¢o ty 1€ sinh song thap dang ké, chi dat
17,3% dbi vi phdi nang chat lugng rat thp [9]. Nhirng
phathién nay khang dinh ICM chit luong cao khong chi
phan anh tiém ndng phat tr1en ctia phoi ma con 1a yéu
to tién luong manh mé cho két qua 14m sang tich cuc.
Do do, vi¢c danh gia chinh xdc hinh thai ICM, dac biét
thong qua cac cong ngh¢ hién dai nhu Timelapse, c6 thé
t01 uu hoa vigc lya chon phoi va cai thién dang ké hiéu
qué diéu trj IVF.

Bang 3 cho thay két qua phan tich mbi lién quan gitra
mot sO yéu td va ti 1& ¢o thai lam sang. Tat ca cac yéu
t6 lién quan dugc dua vao mo hinh hoi quy logistic da
bién, két qua xac dinh dugce 3 yéu td tién luong doc lap
anh huong den két qua thai ky bao gom tudi ngu:(n me
(< 35 tu01) tién sir say thai/thai luu (khong co tién sur)
va diém KIDs (> 7,15), trong dé dlem KIDs ndi bat
v6i kha nang ting ty 1¢ mang thai gap 3,509 lan khi dat
ngudng trén 7,15. Phat hién nay ciing ¢d vai trd clia cac
thudt toan tién tién trong lya chon phoi, dic biét vai
cong nghé Timelapse, gitp cai thién chat luong danh
gia va nang cao ty 1€ thanh cong.

5. KET LUAN

Nghién ctu khang dinh vai tro quan trong ctia cac yeu
t6 nhu tudi me, tién sir san khoa, dong thai hoc phoi va
diém KIDs trong tién doan két qua 1am sang, dic biét
1a ty 16 mang thai. Diém KIDs dugc chirng minh 1a mot
cong cu manh, bén canh chét luong phoi nang, gitp toi
uu hoa viéc lya chon phoi. Cac phat hién nay ho tro ing
dung cong ngh¢ Timelapse va huong t6i ca thé hoa diéu
tri trong IVF. Tuy nhién, can thém céc nghlen ctru dai
han dé danh gia day du vai tro cuia BMI va d¢ day ndi
mac tir cung trong cai thién két qua IVF.

TAI LIEU THAM KHAO

[1] Papamentzelopoulou M.S et al, Assessment of
artificial intelligence model and manual mor-
phokinetic annotation system as embryo grading
methods for successful live birth prediction: a
retrospective monocentric study, Reprod. Biol.
Endocrinol, Mar. 2024, vol. 22, no. 1, p. 27.

[2] Pribenszky C, Nilselid A.M, Montag M,
Timelapse culture with morphokinetic embryo
selection improves pregnancy and live birth
chances and reduces early pregnancy loss: a me-
ta-analysis, Reprod. Biomed. Online, Nov. 2017,
vol. 35, no. 5, pp. 511-520.

[3] Bénh vién Phy San Ha Noi, Béo cdo tong két két
quéa chuyén phdi tai Trung tim Hb tro sinh san,
Art. no. 2.

2 Crossrefd 29 “



(4]

(3]

(6]

N.T'T. Ha et al. / Vietnam Journal of Community Medicine, Vol. 66, Special Issue 2, 25-30

Esteves S.C, Andersen C.Y, Fischer R, Humaidan
P, Alviggi C, Editorial: POSEIDON’s Stratifica-
tion of ‘Low Prognosis’ Patients in ART: The
WHY, the WHAT, and the HOW,” Front. Endo-
crinol., 2021, vol. 12, p. 719647, doi: 10.3389/
fendo.2021.719647.

Reig A, Franasiak J, Scott R.T, Seli E, The im-
pact of age beyond ploidy: outcome data from
8175 euploid single embryo transfers, J. Assist.
Reprod. Genet., Mar. 2020, vol. 37, no. 3, pp.
595-602, doi: 10.1007/s10815-020-01739-0.
Insua M.F, Cobo A.C, Larreategui Z, Ferrando
M, Serra V, Meseguer M, Obstetric and perinatal
outcomes of pregnancies conceived with embry-
os cultured in a time-lapse monitoring system,
Fertil. Steril. Sep. 2017, vol. 108, no. 3, pp. 498-

m 30 www.tapchiyhced.vn

(7]

(8]

(9]

504.

Qiu J et al, Impact of recurrent pregnancy loss
history on reproductive outcomes in women un-
dergoing fertility treatment, Am. J. Obstet. Gy-
necol, Jan. 2023, vol. 228, no. 1, pp. 66.e1-66.
e9.

Ai J, Jin L, Zheng Y, Yang P, Huang B, Dong
X, The Morphology of Inner Cell Mass Is the
Strongest Predictor of Live Birth After a Fro-
zen-Thawed Single Embryo Transfer, Front. En-
docrinol, 2021 Feb 24, vol. 12, p. 621221.

Zou H et al, Blastocyst quality and reproductive
and perinatal outcomes: a multinational multi-
centre observational study, Hum. Reprod, Dec.
2023, vol. 38, no. 12, pp. 2391-2399.



