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= >9 milj ART barn fodda I varlden esHre, 2021)
= Upp till 7.7 % av nationella kohorter | Europa

2016 (Sverige 4.3 %)
(ESHRE /EIM data, Wyns et al, Hum Reprod Open, 2020)

= 80 000 barn fodda | Sverige www.givf.se)
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1983 fOrsta rapporten om graviditet

och fodsel efter frysning av embryon
Trounson and Mohr 1983, Zellmaker et al, 1984
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Farsk och frys embryo transfer-utveckling over tid

Ratio fresh cvcle/frozen-thawed cvcle
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Antal embryo aterféranden med egna gameter och olika IVF
tekniker
Sverige, 1991-2019
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Andel forlossningar per embryo aterférande och ar, farsk
IVF/ICSI och frysbehandling
Sverige 1991-2019
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FOrlossning per ET. blastocyst vs dag 2-3, farsk
IVF och fryscykel, 2019 Sverige
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Fresh versus Frozen Embryos for Infertility
in the Polycystic Ovary Syndrome

Z.-). Chen, Y. Shi, Y. Sun, B. Zhang, X. Liang, Y. Cao, J. Yang, J. Liu, D. Wei,
N. Weng, L. Tian, C. Hao, D. Yang, F. Zhou, J. Shi, Y. Xu, J. Li, J. Yan, Y. Qin,
H. Zhao, H. Zhang, and R.S. Legro

ABSTRACT

Fresh ET-2 embryos, day 3, Cryo day 3 -vitrification

Frozen ET Fresh ET Absolute
n=746 n=762 difference, 95% ClI
Live birth 368 (49.3%) 320 (42.0%) 7.3 (2.3-12.4)
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The NEW ENGLAND JOURNAL of MEDICINE The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE ORIGINAL ARTICLE

Fresh versus Frozen Embryos for Infertility IVF Transfer of Fresh or Frozen Embryos
in the Polycystic Ovary Syndrome in Women without Polycystic Ovaries

Z.-). Chen, Y. Shi, Y. Sun, B. Zhang, X. Liang, Y. Cao, ). Yang, J. Liu, D. Wei, )
N. Weng, L. Tian, C. Hao, D. Yang, F. Zhou, J. Shi, Y. Xu, J. Li ). Yan, Y. Qin, Lan N. Vuong, M.D., Ph.D., Vinh Q. Dang, M.D., Tuong M. Ho, M.D.,
H. Zhao, H. Zhang, and R.S. Legro Bao G. Huynh, M.Sc., Duc T. Ha, M.D., Toan D. Pham, B.Sc,,
Linh K. Nguyen, M.D., Robert J. Norman, M.D., and Ben W. Mol, M.D., Ph.D.

ABSTRACT

ABSTRACT

n=1508 n=782

Live birth 36.3% and 34.5%

The NEW ENGLAND JOURNAL of MEDICINE

I Articles

“ ORIGINAL ARTICLE ”

Transfer of Fresh versus Frozen Embryos
in Ovulatory Women

+ . ,
Yuhua Shi, M.D., Ph.D., Yun Sun, M.D., Ph.D., Cuifang Hao, M.D., Ph.D., @ x M Frozen versus fresh single blastocyst transfer in ovulatory

Heping Zhang, Ph.D., Daimin Wei, M.D., Ph.D., Yunshan Zhang, M.D., CrossMark

Yimin Zhu, M.D., Ph.D., Xiaohui Deng, M.D., Xiujuan Qi. M.D., Hong Li. M.D.. women: a multicentre, randomised controlled trial

Xiang Ma, M.D., Ph.D., Haiqgin Ren, M.D._, Yaqin Wang, M.D., Ph.D_,
Dan Zhang, M.D., Ph.D., Bo Wang, M.S., Fenghua Liu, M.D.,
Qiongfang Wu, M.D., Ze Wang, M.S., Haiyan Bai, Ph.D., Yuan Li, M.D., Ph.D., DaiminWei*, Jia-Yin Liu*, Yun Sun*, Yuhua Shi*, Bo Zhang®, Jian-Qiac Liv, Jichun Tan, Xiaoyan Liang, Yunxia Cao, Ze Wang, Yingying Qin,
Yi Zhou, M.D., Mei Sun, M.D., Ph.D., Hong Liu, M.D., Ph.D., Jing Li, M.S., Han Zhao, YiZhou, Haigin Ren, Guimin Hao, Xiufeng Ling, Junzhao Zhao, Yunshan Zhang, Xiujuan Qi, Lin Zhang, Xiaohui Deng, Xiaoli Chen,

Lin Zhang, M.S., Xiaoli Chen, M.D., Ph.D., Songying Zhang, M.D., Ph.D., Yimin Zhu, Xiaohong Wang, Li-Feng Tian, Qun Lv, Xiang Ma, Heping Zhang, Richard S Legro, Zi-Jiang Chen
Xiaoxi Sun, M.D.. Ph.D., Richard S. Legro. M.D., and Zi-Jiang Chen, M.D.. Ph.D.

Summary
Lancet 2019; 303:1310-18  Background Elective single embryo transfer (eSET) has been increasingly advocated, but concerns about the lower

n=2157 n=1650
ve birth 48.7% and 50.2% Live birth 50.0% and 40.0%

ABSTRACT
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RESEARCH

Freeze-all versus fresh blastocyst transfer strategy during
in vitro fertilisation in women with regular menstrual cycles:
multicentre randomised controlled trial

Sacha Stormlund,’ Negjyp Sopa,' Anne Zedeler, Jeanette Bogstad,” Lisbeth Praetorius,'
Henriette Svarre Nielsen,” Margaretha Laczna Kitlinski,” Sven O Skouby,” Anne Lis Mikkelsen,’
Anne Larke Saangmose,"‘ Janni Vikkelsa Jeppesen,z Ali Ktalihi,(‘ Nina la Cour Freiesleben,?
Seren Ziebe,” Nikolaos P Polyzos,” Christina Bergh,” Peter Humaidan,®

Anders Nyboe Andersen,” Kristine Lgssl,” Anja Pinborg?

€110} sE paysignd jsi rng

Table 3 | Reproductive outcomes for women in freeze-all and fresh transfer groups (intention-to-treat analysis). Data are number/total number (%) of

women

Freeze-all group  Fresh embryo
Outcomes (n=223) transfer (n=230)

Difference between groups

(percentage points (95% C1)) Risk ratio (95% CI)  Pwvalue

Primary outcome: ongoing pregnan
| Ongoing pregnancy rate/No of randomised women 62/223 (27.8) 68/230 (29.6 |

( (29.6)] -18(-105t07.0) 098 (087 t01.10) 076
Ongoing pregnancy rate/No of women who started stimulation  62/223 (27.8) 68/230 (29.6) -1.8(-1051t07.0) 098(087t01.10) 076
Ongoing pregnancy rate/No of oocyte retrievals 62/221 (28.1) 68227 (30.0) -1.9(-10.81t06.9) 097 (08B6t01.10) 073
Ongoing pregnancy rate/Mo of embryo transfers 57162 (35.2) 6B/181 (37.6) -2.4(-13.2108.4) 096(082t01.13) 073

_Secondary outcome; live birthf

Live birth rate/No of randomised women 61/223 (27.4) 66/230 (28.7) -1.3(-10.1t07.4) 098(0.87 to 1.10) 0.83
Live birth rate f-l'hln of women started stimulation 61/223 (27.4) 66230 (28.7) -1.3(-10.1t07.4) 098(087t01.10) 0.83
Live birth rate/No of cocyte retrievals 61/221 (27.6) 66/227 (29.1) -1.5(-103tw07.3) 098(0.87to1.10) 081
Live birth rate/No of embryo transfers 56/162 (34.6) 66/181 (36.5) -19(-126t08.8) 097(0.83to1.14) 080

Not Including women who withdrew thelr consant. All analyses by Intentlon to reat.
*Ongoing pregnancy was defined as 2 detectable fetal heart beat after elght weeks of gestation.
tLive birth was defined as any sign of ife following birth after 22 weeks of gestation.

The Sahlgrenska Academy.

Stormlund BMJ, 2020
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(%) Cochrane
wo? Library

Cochrane Database of Systematic Reviews

Fresh versus frozen embryo transfers in assisted reproduction Cochrane ITI:;‘:‘H:Z :1::;27:;1:

( Review) € Li b ra ry Better health. Cochrane Database of Systematic Reviews

ZaatT, Zagers M, Mol F, Goddijn M, van Wely M, Mastenbroek $ Figure 4. Forest plot of comparison 1. Freeze-all versus conventional IVF, outcomes per woman, outcome 1.1 live

birth rate
Cochrane Datobase of Systematic Reviews 2021, ssue 2. Art. No.. COOL1184 e IVE  Comvemionsl IVE — S —
[:Ol' 10 lnuzfl%‘leSE CD[]HIH:I puba Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI A B CDETFG

1.1.1 Live birth rate: cumulatively for cleavage stage transfer
Chen 2016 465 746 455 762 341% 1.12[0.91, 1.37] lm (T XY B
Ferraretri 1999 13 58 26 67 29% 1.04[0.50, 2.13] S E— 2?7 990909
Vuong 2018 191 301 185 391 19.0% 1.06[0.80, 1.41] S CTEX T Y B
Subtotal (95% CI) 1195 1220  56.0% 1.09 [0.93, 1.29]
Total events: 679 665
Heterogeneity: Chi*=0.10, df = 2 (P = 0.95); F = 0%
Test for overall effect: Z = 1.09 (P = 0.28)
1.1.2 Liwve birth rate: cumulatively for blastocyst stage transfer
Santos-Ribeiro 2020 65 20 67 94 327% 1.05[0.55, 1.99] S a8 e
Shapiro 2011a 37 70 35 67  34% 1.03[0.52, 2.00] S 999 e
Shapiro 2011b 37 60 39 62 30% 0.95[0.46, 1.97] - T o8z e?
Wei 2019 627 825 604 825  29.1% 1.16[0.93, 1.45] . 20000 ® 2
Wong 2021 18 102 29 102 48% 0.54[028, 1.05] B a8 e?
Subtotal (95% CI) 1147 1150 44.0% 1.06 [0.88, 1.27] &
Total events: T84 774
Heterogeneity: Chi? = 4.66, df = 4 (P = 0.32); F = 14%
Test for overall effect: Z = 0.59 (P = 0.55)
Total (95% CI) 342 2370 100.0% 1.08 [0.95, 1.22]
Total events: 1463 1440
Heterogeneity: Chi® = 4.83, df =7 (P = 0.68); = 0% oo s 1 3 3
Test for overall effect: Z=121(F=0.23) Fawvours conventional Favours freeze-all

Test for subgroup differences: Chiz= 007, df =1(P=0.78),1*=0%
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Human Reproduction Open, Vol.00, No.0, pp. 1-9. 2021
doi10. 1093 /hropen/hoab02 |

Cumulative live birth rate after IVF: n—124 700
trend over time and the impact of -
blastocyst culture and vitrification

Zoha Saket @ '+, Karin Killén?, Kersti Lundin'?, Asa Magnusson ® '3, 2 O O 7 = 2 O 1 7
and Christina Bergh®

of Fledicing, University Hospstal  Goteboryg, SwedenUnit of Reprodicton Epsdeniokory,
Diepamment of Obstetnes and  Gyrecology. Tornblad lnstmite. Insvtution of Checal Seences. Lumd  University,  Lund,
Sweden'Reproductive Medicine, Departmen of Obstetrics and Gynecology, Instmite of Clinkeal Sciences, Sabigrensha Academy,
Sahigrensikn Univerity Hospieal, Gatetarg Univessity, Gatebarg, Sweden

Year of 2007 2011 2017
50 treatment
a5 Numberof | 9782 | 11467 | 11931
oocyte
a0 aspirations
55 Maternal 38.5 433 40.1
age= 35
30 years, %
E
g2 ICSI, % 48 50 48
&
20 SET, fresh, 70 74 84
%
1S5
SET, FET, 74 89 98
10 %
5 e = Blastocyst 5 11 31
transfer
] rate, fresh,
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 %
Year of cocyte aspiration
Blastocyst 6 30 88
—— Fresh or Frozen, actual walues eoeor Regression line, adjusted for age ——— Adjusted for age and blastycyst transfer
Fresh, actual values oo Regression line, adjusted for age - - - Adjusted for age and blastycyst rate, FET
e Frozen, actual values aeeens Ragression line, adjusted for age === Adjusted for age and blastycyet % ’ ’
Number of | 9(7) 8(7) 9(7)
Figure 4. CLBR per oocyte aspiration by year of treatment, with oocyte aspirations not amounting to any ET excluded. Data oocytes
separated for live birth rate after fresh ET (yellow) and the additive live birth rate after transfer of frozen embryos (blue) from the same cocyte re- .
; = 3 % i _ retrieved,
trieval, and live birth rate after fresh or frozen cycles from the same ococyte retrieval (green). Actual rates and regression lines with adjustment for age median
and blastocyst transfer. CLER. cumulative live birth rate. ET. embryo transfer. (IQR)

CLBR (per OPU):27.0% till 36.3%
CLBR (minst en ET): 30.0% till 43.3%
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"Freeze-all” jamfort med konventionell IVF:
Ovatriellt hyperstimulerings -syndrom (OHSS)

Freeze all IVF Conventional IVF Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Weight Peto, Fixed, 95% CI Peto, Fixed, 95% CI
1.2.1 Per cycle with ovarian hyperstimulation
Chen 2016 10 746 54 762 63.4% 0.24 [0.15 , 0.40] -
Ferraretti 1999 0 58 4 &7 4.0% 0.15 [0.02 , 1.08] —|
Santos-Ribeiro 2020 0 104 9 105 9.0% 0.13 [0.03 , 0.48] S
Vuong 2018 3 391 4 391 T.2% 0.75[0.17 ,3.32] S S
Wei 2019 4 825 9 825 13.3% 0.46 [0.15, 1.37] .
Wong 2021 0 102 3 102 3.1% 0.13 [0.01 . 1.29]
Subtotal {(95% CI) 2226 2252 100.0% 0.26 [0.17 , 0.39] ‘
Total events: 17 a3
Heterogeneity: Chi® =4.85, df =5 (P = 0.43); I = 0%
Test for overall effect: £ = 6.61 (P < 0.00001)
0.01 0.1 — 10 100
Favours freeze-all Favours conventional

Zaat et al Cochrane Syst Rev 2021 Feb 4;2(2):CD011184
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Enkelbord: ART vs spontan konception
Systematiska oversikter and meta-analyser

AOR or RR, Helmerhorst Jackson McGovern McDonald Pandey Qin
95% ClI 2004 2004 2004 2009 2012 2017
No of studies, |12* 14* 27 15%* 22%* 52

no of children |5361 12 114 14 748 31032 27 819 181 741
<37w 2.0(1.8-2.3) 2.0(1.7-2.2) 2.0(1.8-2.2) 1.8 (1.5-2.2) 1.5(1.5-1.6) 1.7
<32w 3.3(2.0-5.3) 3.1(2.0-4.8) 2.5(0.9-7.2) 2.3(1.7-3.0) 1.7 (1.5-1.9) 2.0
<2500 g 1.7 (1.5-1.9) 1.8 (1.4-2.2) - 1.6 (1.3-2.0) 1.6 (1.6-1.8) 1.5
<1500 g 3.0(2.1-4.4) 2.7 (2.3-3.1) - 2.6 (1.8-3.8) 1.9 (1.7-2.2) 2.0
SGA 1.4 (1.2-2.7) 1.6 (1.3-2.0) - 1.4 (1.0-2.0) 1.4 (1.3-1.5) 1.2

*Cohort studies, matched or adjusted for at least maternal age

UNIVERSITY OF GOTHENBURG



Human Reproduction, Vol.30, No.3 pp.710-716, 2015
Advanced Access publication on January 20, 2015  doi:10.1093/humrep/deu345
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T ol _ e CoNARTaS
human en  OFIGINAL ARTICLE Reproductive epidemiology S N g eto ns: Pepokclie Tocolg St
Perinatal outcomes of children born IVF' froze n/th awed
after frozen-thawed embryo transfer: .
a Nordic cohort study from the em bryos (FET) ] 6 647
CoNARTaS group IVF — fresh embryos:
Lo senee oot Chroam pergit Ay g 42 242
Rolv Skjaervens®, Julie Forman’, Mika Gissler®?, Karl Gésta Nygren!?,
and Aila Tiitinen'! SC 288 547

BFET EFET
10 == ® Fresh IVF B Fresh IVF
‘%8- msScC | %0.6 @sc
X S 1 §os
S 4 \ ; L ® Rl
RN l
g1 In 'n !n In In §

PTB. LBW SGA LGA 24500 Postterm Stillbirth PNM NND infant mortality

FET vs fresh IVF and FET vs SC
*p<0.05, **p<0.01, **p<0.001, ****p<0.0001
Adjusted for maternal age, parity, year of birth, gender and country
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r Vol24, Mol pp. 15-50, 2000
Arcuis publicaton on 132017 ol 0.0 093 urrmpd A dme03 |

Is frozen embryo transfer better for
mothers and babies? Can cumulative

meta-analysis provide a definitive g
answer? g
Abha Maheshwari 0 "7, Shilpi P‘andey . Edwin Amalraj Raja®, g
Ashalatha Shetty'!, Mark Hamilton', and Siladitya Bt wa g
[— s A8 23 32 separes, L. "CARE Farty M. ol sbaser ousa. @ Lasiruns
D‘ U-ulylnm Park, HIGE &P, LK ‘ial-m-l wf H—u-..--.. wnd D
Abordeen ABZS 220, U B
< i Hopamal FHE AR 25 STL. Scotand, LK. € mat: abhamahusbrari@abdnac bk 2
O e -h’t’ﬁm ml BEST TA4T >
Sutsrsttec o fuly 3. 2007 roesutrktod on Suptoenber | 9. 201 P edbioriol deckdorr on Octolar 5. 201 E occuptod on October % 200 7 a
(b) Frozen Fresh Relative (b) Frozen Fresh
Name event Ftotal event Friotal (95% CI)
Name event  Ftotal event Friotal Risk (95% CI) @
Wada 1994 19 158 67 494 89 (0.55, 1.43)
Wada 1994 13 177 68 527 0.57 (0.32, 1.00)
W:n:erhclm w07 8 o 1 o6 :0 . 96; Wennerholm 1997 9 160 18 160 * 0.72 (0.42, 1.24)
Wang 2005 077 847 820 7678 oAss {0'58‘ 0'75) Wang 2005 437 3833 1008 7695 0.86 (0.78, 0.96)
Bel 92008 w“ 62 227 2000 oAse {0'61’ 0.7?) Shih 2008 220 2387 383 3110 0.81(0.72, 0.92)
elva — X .61, 0.
i Belva 2008 78 862 266 2099 0.89 (0.71, 1.11)
Shih 2008 155 2387 381 3110 — 0.65 (0.56, 0.76) )
Pinborg 2010 2 057 764 10320 0.64 (0.57. 0.73 Pinborg 2010 50 957 940 10329 — 0.85 (0.70, 1.03)
e 64057, 073) Wikland 2010 16 207 14 190 ¢% 0.84 (0.70, 1.02
Pelkonen 2010 76 1830 177 2042 — 0.65 (0.58, 0.72) ran a .84.(0.70, 1.02)
Aflatoonian 2010 16 84 40 252 —— 0.67 (059, 0.77) Affatoonian 2010 11 84 18 2 0.88 (0.72, 1.07)
Wikland 2010 13 27 o 109 066 (0.60, 0.78) Pelkonen 2010 120 1830 258 t 0.86 (0.73, 1.01)
Kalo 2012 a7 92 302 2531 . 068 (0.61, 0.76) Kato 2012 283 4092 176 253 r 0.87 (0.75, 1.01)
Shi 2012 12 286 24 421 . 068 (0.62, 0.76) Shi 2012 17 256 20 421 t 0.88 (0.76, 1.01)
Liu 2013 52 1631 &7 1914 e 0.72 (0.64, 0.81) Rallis 2013 21 210 57 492 9 — 0.88 {0.77, 1.00)
. B
Wennerholm 2013 311 6647 2671 42242 — 0.72 (0.65, 0.79) Liu 2013 146 1531 150 1814 0.90(0.79, 1.03)
Roy 2014 10 20 28 07 e 0.72 (065, 0.79) Wennerholm 2013 521 8647 4001 42242 —_— 0.89 (0.80, 0.99)
\shihara 2014 2837 31240 2087 16000 —— 0.72 (0.66, 0.77) Ishihara 2014 1866 31240 1064 16909 — 0.89 (0.81,0.98)
Li 2014 328 6708 905 12241 —— 0.71 (0.66, 0.76) Li 2014 580 6708 1254 12241 — 0.89 (0.82, 0.96)
Aflatoonian 2016 33 148 105 554 —— 0.73 (0.67, 0.78) Roy 2014 s 0 29 A 50T — 0.88(0.81, 0.96)
Maheshwari 2016 1022 16521 0056 95011 —— 0.71 (0.67, 0.76) Aflatoonian 2016 210 / 08 |0W€ EsL1S k - 0.90 (0.83, 0.98)
Shapiro 2016 8 41 4 36 . 0.72 (0.67, 0.77) Pereira 2016 6 42F——P5 et —_— 0.91(0.83, 0.89)
Pereira 2016 15 127 é O (ﬁu | _ k = 0.72 (0.67, 0.77) Maheshwari 2016 1410 16521 8965 95011 —— 0.90 (0.84, 0.97)
o lower ris
\ T \ T T T \ T T 1
3 5 1 15 6 8 1 1.2 14
Favours Frozen Favours Fresh Favours Frozen Favours Fresh
it (less than 2500g): (a) meta-analysis and (b) cumulative meta-analysis. (at less than 37 weeks): (a) meta-analysis and (b) cumulative meta-analysis.
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Is frozen embryo transfer better for
mothers and babies? Can cumulative

The

meta-analysis provide a definitive g
answer? s
Abha M i T Shilpi P-nday*. Edwin Amalraj Raja®, E ‘0
e e e | (o)
s NS S S 6‘
Dbty ,f"fé.'; s s B B AN o B 4 e B B ] Ko‘
(b) Frozen Fresh Relive (b) Frozen Fresh ‘ Relative
N Fiotal Friota Risk (05% CI ‘
e et ol et o (ex ) Nare ot Fid oml Fid o, @ Risk(16%C))
%
Widend2010 30 207 4 19 144 (078, 264) o
Pekonen2010 66 1830 60 202 _ 168(1.25,227) S0 3 !K‘ % a2 ‘c" 145 (085, 249)
Kato 2012 ™ 42 3 253 —— 145(130,162) ?
[shihara 2014 3249 100 16909 % 195(1.29, 295)
Wemnehom2013 325 6647 1288 42042 —— 152(1.40,165)
Ishihara 2014 8576 31240 2004 16909 - 151(1.45,1.57) Maheshwari 2016 2492 16521 8500 08011 185 (1.46,239)
Piborg2014 52 896 370 0480 -~ 151 (145, 157) .
85% Increase
Li2014 M3 6708 128 12241 -~ 154 (1.48, 161)
50% increase
I T T T I T
T 1 — 1\5 ; 2\5 ; 1 15 2 15
) ’ Favours Frozen Favours Fresh
Favours Frozen Favours Fresh

Figure 5 Large for gestational age: (a) meta-analysis and (b) cumulative meta-analysis.
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Figure 6 High birth weight (more than 4000g): (a) meta-analysis and (b) cumulative meta-analysis.
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Large for gestational age (LGA) och Small for gestational age (SGA)

Figure 7. Forest plot of comparison 1. Freeze-all versus conventional IVF, outcomes per woman, outcome 1.13 large Figure 8. Forest plot of comparison 1. Freeze-all versus conventional IVF, outcomes per woman, outcome 1.14 small
for gestational age (birth weight above 90th percentile) for gestational age (birth weight below 10th percentile)
Freeze al IV Conventional IVE Peto Odds Ratio Peto Odds Ratio Risk of Bias Freeeall IVE Conventional [VF Peto Odds Ratio Peto Odds Ratio Risk of Bizs
Study or Subgronp  Events Total Evemts Total Weight Peto, Fixed, 95% CI Peto, Fixed, 95% CI ABCDETFG Studyor Subgroup  Events  Toml Evemts  Total  Weight Peto, Fixed, 35% CI Peto, Fived, 5% CI ABCDEFG
113.1 Large for gestational age (birth weight > 30th percentile): cumulatively 1141 Small for gestaional age birth weight < 10th percentle): cumulativly
Viong 2018 g 301 4 38 50%  197[063,6.15] 4. 0200007 Vuong 2018 6 BB B EN %00 —_ 020000
Subtotal (95% CI) 391 91 50%  197[063,6.15] - Subtotal (35% CI) Bl BB L[S0 <&
Total events: 8 4 Tmalevm(s ] i ¢ B
Heterogeneity: Not applicable Heterogenety: Hot ap _ _
Test for overall effect: Z = 1.16 (P = 0.24) Test foroverell effect 2 =143 P =0.01)
1132 Large for gestational age (birth weight > 90¢h percentile): after first embryo transfer :r.w. i:':mﬂmm“":m“;ﬁ“m;"“m;fmmmum - 0000004
Viuong 2018 7 3 30381 42%  225[065,7.82] 4, 200080~ W”‘f";m s - 0000002
Wei 2019 84 B85 4 85 492%  210[146,3.03] = 000000 z:;gzum e - 000000°
Zhang 2018 6 746 39 762 416%  178[120,2.64] - 000000 Subotl 5% 1) 56 W oar s L) N i
Subtotal (95% CI) 1962 1978 950% 196 [L51,2.55] ¢ mm mﬂ_ i @ " L
Total events: 157 83 )
H - Chif =563, dF=2 (P = 0.06); F= 6%

Heterogeneity: Chi? = 0.42, df = 2 (P = 0.81); = 0% Trﬁﬂfﬂ!m 1o (=PM]°6].
Test for overall effect: Z = 5.03 (P < 0.00001)

! Total (35% CI) 13 DR O1000%  0T7(61,097] 1
?::(95%-0) . 353 . 2369 1000%  L96[L52,253] ¢ S " -

0 9"“‘5_- o s \ } } | Heterogeneity: Chi* = 8.36, df =3 (P = 0.02); F=63% T T

Heterogeneity: Chi* = 0.42, df = 3 (P=0.34). F = 0% 001 01 0 100 Test for overal effect 2 =223 (P=0.03) Favours Freeze-all VE Favours Conventiona] IV
Test for overall effect: Z = 5.16 (P < 0.00001) Favours Freeze all IVF Favours Conventional IVF Testfor subgroup iffeences: Chit = .72, df = 1 (P= 008}, = T3.0%

Test for subgroup differences: Chi=0.00, df = 1 (P=1.00), 2=0%

Zaat et al Cochrane Syst Rev 2021 Feb 4;2(2):CD011184
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- CoNARTASS
human Commitiee of Nerdic Assisted
Perinatal and maternal outcome after
vitrification of blastocysts: a Nordic

study in singletons from the
CoNARTaS group

Erica Ginstrém Ernstad'¥, Ainne Laerke Spangmose?, Signe Opdahl?,
Anna-Karina Aaris Henningsenz, Liv Bente Romundstad?,

Aila Tiitinen?, Mika Gissler®%, Ulla-Britt YWennerholm',

Aunja Pinborg?, Christina Bergh” ', and Sara Sofia Malchau'-"

2002-2015

Singletons

Vitrified blastocysts: 3650
Slow-frozen embryos. 8123
Fresh blastocyst: 4469

PTB: aOR 1.33 (1.09-1.62) vitrified blastocysts vs slow frozen embryos

The Sahlgrenska Academy
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Risker pa langre sikt

Diseases later in life?
(Developmental Origins of Health
and Disease; Barker hypothesis)

SGA predisposes for
= Cardiovascular diseases _&
= Diabetes

= Hypertonia
= Stroke
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Hog fodelsevikt ar associerad med
« Asfyxia

« Shoulder dystocia

 Hypoglycemia

* Respiratory problems

* Mortality

Henriksen et al., AOGS, 2008
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High birth weight - CNS tumors High birth weight - Leukemia
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R I B N High birth weight and child cancer

Reproductive Technologies: A
Systematic Review and
Meta-Analysis

Asa Maoa L F Laaiy ri®At, Anne Loft®, Nan B, Oldoroid®, Anja Pintborag ®,
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The Association Between High Birth
Weight and Long-Term

Outcomes —Implications for Assisted
Reproductive Technologies: A
Systematic Review and
Meta-Analysis
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Diabetes Type 1

High birth weight - Diabetes type 1

LGA - Diabetes type 1
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Psychiatric diseases

= Schizophrenia and depression
= Behavioral problems
= Positively associated with cognitive ability

Cardiovascular disease

« Hypertension in childhood, inverse association in adulthood
* No difference in the risk of coronary heart disease
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Missbildningar
Singletons: ART vs spontan konception
Systematic reviews och meta-analyses

McDonald Hansen
2005 2013*
No of studies IVF:8 15 7 7 23
and ART 2 064 13 059 4 031 4 382 48 944
children ICSI:6
3948
Birth defects IVF:
AOR or RR 1.5 (0.8-2.7) 1.3 (1.2-1.5)  1.4(1.1-1.9) 1.7(1.3-2.1) 1.4(1.3-1.4)
(95% Cl) ICSI:
1.3 (0.9-2.0)
*Cohort studies, matched or adjusted ART 30-70% increased risk
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Major congenital anomalies in children
born after frozen embryo transfer: a
cohort study 1995—-2006

S. Pelkonen'*, A.-L. Hartikainen', A. Ritvanen?, R. Koivunen?3,

H. Martikainen!, M. Gissler?4, and A. Tiitinen®
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FET :1830 4.2%
Fresh:2942 4.5%
SC:31 243 3.2%

ART vs SC: AOR 1.23 (1.05-1.47)
FET vs fresh: AOR 0.95 (0.71-1.27)
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1984-2015, 172,161 ART barn,
ART mammor och 7 681,792 kontroller

Diabetes mellitus
Kardiovaskulara risker
Pubertets utveckling
Cancer

Skolprestationer
Psykiatriska sjukdomar, ADHD

UNIVERSITY OF GOTHENBURG
Christina Bergh, Stockholm 2018
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Cancer hos barn fodda efter ART

First author and year of Country Number of ART Overall cancer risk (95% Cl) Specific cancers at increased

publication children risk

Williams , 2013 United Kingdom 106 013 SIR0.98 (0.81to 1.19) Hepatoblastoma,
rhabdomyosarcoma

Nordic countries 91 796 aHR 1.08 (0.91 to 1.27) CNS, malignant epithelial

neoplasms

Reigstadt, 2016 Norway 25782 HR 1.21 (0.90 to 1.63)

Gilboa, 2018 Israel 64 317 RR 1.09 (0.79 to 1.48)

Williams, 2018 United Kingdom 12 137 RR 0.83 (0.47 to 1.47)

Spaan, 2019 Netherland 24 269 HR 1.00 (0.72 to 1.38)

Spector, 2019 United States 275 686 HR 1.17 (1.0to 1.36) Hepatic tumors

Hargreave, 2019 Denmark 19 448 IVF ART: aHR 1.20 (0.96 to 1.49) Leukemia
13427 I1CSI IVF: aHR 0.96 (0.70 to 1.32)
3356 FET ICSI: aHR 1.33 (0.94 to 1.89)

I FET: aHR 2.43 (1.44 to 4.11)

Ac ademwy '— UNIVERSITY OF GOTHENBURG
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Research

R Denmark, 1996-2012
Associ;g:i‘;r:vBelia\:e"en Fertility Treatment and Cancer Risk in Children 1,085,172 Children, 37156 ART

et Wit V& o Shmigeon e Sk Kt e 2217 cancer
Person-years No of children  No of cancer cases HR (95% ClI)
Any type of maternal fertility treatment 943 199 89981 178 1.03 (D.88 to 1.20)
Types of maternal fertility treatment®
Any type of fertility drugs 934 946 89334 173 lL.O1 (.86 to1.18])
Types of fertility drugs
Clomiphene 372402 33835 64 0.95 (0.74 to 1.22)
Gonadotropins’ 572515 57136 112 1.06 (0.88tn1.29)
Human chorionic gonadotropin 682288 68181 129 1.02 (0.86tn1.23)
Gonadotropin-releasing hormone analogs 3193199 318653 81 1.12 (0.90 to 1.40)
Progesterone 429787 41628 85 1.08 (0.B7 to 1.34)
Estrogen 123958 16948 23 0.91 (0.60 to 1.38)
Other or unspecified 73129 8867 15 1.04 (0.63to1.74)
Any type of assisted reproductive technology 388681 37156 <ape |1.20 (.96 to 1.49)
Types of assisted reproductive technology
In witro fertilization 220159 19448 38 0.96(0.70to 1.32)
Intracytoplasmic sperm injection 130726 13417 32 1.33 (0.94to1.89)
Frozen embryo transfer 30 260 3356 | 14 | h.-ﬁ (1.44to 4.11'

Hargreave JAMA 2019
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Type | diabetes in children born after
assisted reproductive technology: a
register-based national cohort study

E. Norrman'*#, M. Petzold?, T.D. Clausen?®, A-K. Henningsen*,
S. Opdahl®, A. Pinborg?, A. Rosengren®, C. Bergh™, and
U-B. Wennerholm'-

ART SC
n=47,938 n=3,090,602
DM1 202 17,916
per 100 000 person years 43.4 35.5

aHR (ART vs SC):1.07 (0.93-1.23)

aHR (FET vs fresh): 1.52 (1.08-2.14)
aHR (FET vs SC):1.41 (1.05 to 1.89)
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A International Journal of
Obstecrics and Gynaecology

I'V::' ~
DOE 10,1 111/ AT 1-O528. 15484 ) Epidemiology
e Do oo

Academic performance in adolescents aged
15-16 years born after frozen embryo transfer
compared with fresh embryo transfer:

a nationwvwide registry-based cohort study

AL Spangmosea,® S5 Malchauw,® AA Henningsen, P JIL Forman,© S Rasmussen, B oA Loft.®” L Schmidt,®

A Pinborg®

Denmark, 1995-2001
15-16 years old singletons
Cryo: 423

Fresh: 6072

No differences in academic performance
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Human Reproduction, Vol.00, No.0, pp. 1-13, 2021

doi: 10,1093/ humrep/deab | 22 C S
oNARTa
human . Gommittee of Nordic Assisted
reproduction Reproductive Technology and Safaty

Cerebral palsy in ART children
has declined substantially over
time: a Nordic study from the
CoNARTaS group

Anne Laerke Spangmose © "*, Lene Hee Christensen',
Anna-Karina Aaris Henningsenl. Julie Forman?, Signe Opdahl ® 3,
Liv Bente Romundstad?®?, Kate Himmelmann®, Christina Bergh®,
Ulla-Britt Wennerholm?, Aila Tiitinen?, Mika Gissler ® %%, and
Anja Pinborg @ '

——IVF children =~ ——NC children = = IVF multiple births .-~ IVF preterm births N=97 61 4 ART

o o N=4,875,998 SC

14%o 35% % 1985-2010
o 5
= 12%0 30%0%
= %
_%s 10%o 25% %
5. B AOR (95% CI)
E 5 All children 2.76 (2.03-3.67)
5 g 1.39 (1.01-1.87)
5 1% g Total 1.56 (1.44-1.70)
Ay =

2%0 504 %. .

= Singletons 2.02 (1.22-3.14)
0%o0

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 o 1 . 2 8 (0 . 89 - 1 . 7 8)
Ve Total 1.11 (0.98-1.24)

Spangmose, 2021 Hum Reprod
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Aaham reoesd Asccess prablicasion on Speil 29, 2015 doid 90 083 Fenrep S chenerS0

hurman
reproduction

Rislk of hypertensive disorders in
pregnancies following assisted
reproductive technology: a cohort
study from the CoMNARTaS group

S. Opdahl L oy by Henningseni, B Tiitinen3, C. H-ergh"‘, =" I’inborgs,
P.R. Romundstad!, LLB. Wennerholm?, M. Gissler®7, R. Sl-tjmnrena-"',
and L.B. Romundstad b

Table Il Risk of hypertensive disorders in ART pregnancies, according to type of ART procedure.

Singletons Twins
o i; o R PR SR i i; R R .'. L I
difference”, % {95% CI) {95% €I {95% CI)
{95% CI)
SC pregnancies 47 0 (Ref) 1 (Ref) 10.4 0 (Ref) 1 (Ref)
All ART pregnancies 59 07 (05-09%) 11& (110-121) 126 —04 (—1.0-03) 096 (0.89-1.03)
Fresh cycle pregnancies 57 05 (0.3-08) 112 (106—1.18) 118 —-0%  (—1.6-—03) 0%0 (0.84-057)
rm 7.0 18 (12-24 [ 1aT 127 —1.56) 9.6 51 (3.0-7.1) 1.57 (1.34-1.85)
TV pregnancies 57 05  (0.3-0.8) . O6—1. 2.4 —04  (—1.1-04) 0.56  (0.88-1.04)
ICS| pregnancies 62 10 (06-14 123 (1L14-132) 13.1 —-02 (—1.2-0%) 0.58  (0.88-1.10)
IVF fresh cycle pregnancies 57 04 (01-07) 109 (102-116) 119 —-09 (—16-—01) 0% (0.83-099)
IVF frozen cycle pregnancies 65 17 (0.9-26) 1.3% (121-1.60) 189 65 (3.3-9.7) 175 (1.39-2.21)
ICS! fresh cyele pregnancies 58 08 (04-12) 118 (109-128) 117 -1l (=22-00) 088 (0.78-1.00)
ICS| frozen cycle pregnancies 7.6 19 (1.0-27) 142 (123-184) 205 40 (1.3-87) 145  (1.16-1.81)

Unadjusted.
2Alanaljma.ma.|:it.rstedfu’pa‘i1;f[ﬂ. = 1), year ofbirth (one-year categories), maternal age (<< 25, 25 —#4in |-yearcategories, =45 years), country and offspring sex (singletons: male,
fernale; twins: both male, both female, opposite sexes). Cl, confidence interal.
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Figure 6. Forest plot of comparison: 1 Freeze-all versus conventional IVF, outcomes per woman, outcome 1.9
hypertensive disorders of pregnancy

Freeze-all IVF Conventional I'VF Peto Odds Ratio Peto Odds Ratio Risk of Bias
Smdy or Subgroup Events Total Events Total Weight Peto, Fixed, 95% CI Peto, Fixed, 95% CI A BCDETFG

1.9.1 Hypertensive disorders of pregnancy: cumulatively

Vuong 2018 7 301 10 391 156% 0.70 [0.27 , 1.82] — =l ® 92000 >
Subtotal (95% CI) 391 391 15.6% 0.70 [0.27 , 1.82] -
Total events: 7 10

Heterogeneity: Not applicable
Test for overall effect: Z = 0.74 (P = 0.46)

1.9.2 Hypertensive disorders of pregnancy: after first embryo transfer

Chen 2016 29 746 1 762 36.6% 257[1.37,482] = [ N K N K N N
Vuong 2018 3 301 i 301 10,224 083 [0.25, 2.73] — a ® 9209089 7
Wei 2019 29 825 12 825  37.6% 234[1.26, 4.35] - L N K N N N N
Subtotal (95% CI) 1962 1978 84.4% 2.15[1.42, 3.25] .

Total events: 63 29

Heterogeneity: Chi® = 2.84, df = 2 (P = 0.24); [2 = 20%

Test for overall effect: £ = 3.63 (P = 0.0003)

Total (93% CI) 2353 2369  100.0% 1.80[1.23, 2.64] ’

Total events: 70 39

Heterogeneity: Chi? = 7.30, df = 3 (P = 0.06); I* = 59% 0.b1 o1 1 1 00

Test for overall effect: Z = 3.05 (F = 0.002) Favours Freeze-all IVF Favours Conventional IVF

Test for subgroup differences: Chi? = 4.46, df = 1 (P =0.03), I* = 77.6%

Zaat et al Cochrane Syst Rev 2021 Feb 4;2(2):CD011184
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KEY MESSAGES -
IVF resultat Frys vs farsk

» Liknande fodelsefrekvens
» Lagre risk for OHSS
» Langre tid till forlossning
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KEY MESSAGES —barn och mamma utfall
Frys vs farsk

»Neonatala utfall (PTB, LBW) —lagre frekvens

»Neonatala utfall (LGA, hog fodelsevikt)-Okad frekvens

»Missbildningar- Inga skillnader

»Cancer —oklart?

»Akademiska prestationer-ingen skillnad

»Typ 1 Diabetes-nagot 6kad? for frys

»Mamma utfall —0kad risk for HDP (hypertensive disorders of pregnancy)
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