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Add-ons in the laboratory:
hopeful, but not always helpful

Sarah Armstrong, M B.Ch.B.,2 Monique Atkinson, B.Sc., M.B.B.S.,? Jeanette MacKenzie, B.Sc., M.C.E,¢
Allan Pacey, Ph.D.,? and Cynthla Farquhar, M.B.Ch.B., M D., M. P H.¢d

@ Department of Oncology and Metabolism, The University of Sheffield, Sheffield, United Kingdom; ® Westmead Fertility
Centre Sydney, New South Wales, Australia; © Fertility Plus, Auckland District Health Board, Auckland, New Zealand; and
9 Department of Obstetrics and Gynaecology, University of Auckland, Auckland, New Zealand
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Add-ons in the laboratory: hopeful, but not always helpful
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Category

Add-on

HFEA traffic
light scoring

Gamete, endometrial
and embryological

Time-lapse imaging of
embryos*

O

Assisted hatching*

EmbryoGlue*

O

Sperm DNA testing*

Not considered
by HFEA

Egg activation with
calcium ionophore*

O

Physiological
intracytoplasmic sperm
injection (PICSI)*

Intracytoplasmic
morphologic sperm
injection (IMSI)*

Preimplantation genetic
screening (PGS) (on subset
of chromosomes)

Endometrial receptivity
array’

Surgical procedures

Endometrial scratchingf

Drug therapies

Reproductive
immunologyi

@O O @

Key

O Evidence of clinical effectiveness and safety
QO conflicting clinical effectiveness

@ Evidence of clinical ineffectiveness
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The role of immunotherapy in in vitro
fertilization: a guideline

Practice Committee of the American Society for Reproductive Medicine

American Society for Reproductive Medicine, Birmingham, Alabama

There is insufficient evidence to recommend tacrolimus

to improve IVF-ET outcome. (From a single Level-II study
of Low quality). (Grade C).

C: Low Quality or Major Flaws

Little evidence with inconsistent results; insufficient sample size for the study design;
conclusions cannot be drawn

Fertility and Sterility® Vol. 110, No. 3, August 2018



The establishment of a healthy pregnancy requires maternal immune tolerance
to the invading trophoblast to ensure successful implantation and adequate
placentation and fetal growth. Th1l and Th2 mediate immune rejection and
tolerance, with recurrent implantation failure being associated with a high
peripheral blood Th1/Th2 ratio. A Thl immune response is associated with
allograft, as well as embryo, rejection . Based on this rationale, a prospective
study evaluated the effect of treating patients with recurrent implantation failure
with tacrolimus—an immunosuppressive drug that inhibits antigen-induced
lymphocytic proliferation, cytotoxic T-cell formation, IL-2 receptor expression,
and the production of IL-2 and interferon-gamma. The study included patients
with a history of at least five prior failed IVF cycles and elevated peripheral blood
Th1/Th2 ratios and compared the outcomes of patients who received 1 to 3 mg
tacrolimus 2 days prior to ET. When comparing IVF outcome of treated patients
(n1/425) and untreated controls (n1/417), the treated cohort had significantly
higher clinical pregnancy (per ET, treated 64% vs. untreated 0%, P<.0001) and
live-birth rates (treated 60% vs. untreated 0%, P<.0001) . These results should be
interpreted with caution as the study was subject to selection bias due to lack of
randomization and a small sample size.
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Live birth after transfer of a single
euploid vitrified-warmed blastocyst
according to standard timing vs.
timing as recommended by
endometrial receptivity analysis

Nicole Doyle, M.D., Ph.D.,2 Joshua C. Combs, M.D.,” Samad Jahandideh, Ph.D.,? Victoria Wilkinson, B.A.,
Kate Devine, M.D.,? and Jeanne E. O’Brien, M.D., M.S.?

2 Shady Grove Fertility Center, Rockville, Maryland; and P Eunice Kennedy Shriver National Institute of Child Health and
Human Development, Reproductive Endocrinology and Infertility Fellowship Program, National Institutes of Health,
Bethesda, Maryland
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ERAZLT=&Z540.7%HY ERA receptive. 59.3%HYERA nonreceptive CL 7=,
ERA-receptive vs. ERA-nonreceptivel ZBWNTHERIL LLTORYIKETIIE
BEGL

48.8% and 41.7%, #HIEAY XLt 1.17; 95% Cl, 0.97-1.40

ERAZLI=G5EELEVMERICEVWVTRGEMEBIEOHERIILU T OAEY#(ET

HIZEEELGL
44.6% and 51.3%,f IEA v X t£0.87; 95% Cl, 0.73—1.04

ERA-timed FET outcomes within the exposed group and ERA-timed FET outcomes for exposed vs. unexposed groups.

ERA receptive n (%) ERA nonreceptive n (%) aOR (95% ClI) P value
Total patients 125 182
Positive hCG 94 (75.2) 122 (67.0) 1.12 (0.92-1.34) .16
Clinical pregnancy 74(59.2) 94 (51.6) 1.15(0.95-1.38) .23
Live birth® 61 (48.8) 76 (41.7) 1.17 (0.97-1.40) 27
Exposed group Unexposed group
(ERA-timed FET) n (%) (Standard FET) n (%) aOR (95% CI) P value
Total patients 307 2,284
Positive hCG 215 (70.0%) 1,585 (69.4%) 1.01 (0.84-1.16) 74
Clinical pregnancy 166 (54.1%) 1,346 (58.9%) 0.92 (0.79-1.2) .25
Live birth® 137 (44.6%) 1,173 (51.3%) 0.87 (0.73-1.04) .08

Note: aOR = adjusted odds ratio; Cl = confidence interval; ERA = endometrial receptivity analysis; FET = frozen embryo transfer; hCG = human chorionic gonadotropin.
@ Clinical pregnancy = presence of gestational sac at 5 to 7 weeks of estimated gestational age.
® Live birth = live birth at 23 weeks gestation or beyond.

Doyle. Endometrial receptivity analysis. Fertil Steril 2022.
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Fertility and Sterility® Vol. 118, No. 2, August 2022
Live birth after transfer of a single euploid vitrified-warmed blastocyst according to standard
timing vs. timing as recommended by endometrial receptivity analysis
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Endometrial Receptivity Array Before Frozen Embryo Transfer Cycles: A Systematic
Review and Meta-analysis
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Endometrial Receptivity Array Before Frozen Embryo Transfer Cycles: A
Systematic Review and Meta-analysis



(A)

ERA non-ERA Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Bassil 2018 16 a4 177 803 18.2% 1.18 [0.61, 2.27] ——
Bergin 2021 66 133 194 353 21.6% 0.81 [0.54,1.20] —=
Ohara 2022 64 215 20 215 197% 413[2.40,7.13] —
Riestenberg 2021 83 147 45 81 18.7% 1.04 [0.60,1.79] -
Simon 2020 57 141 51 148 207% 1.29[0.80, 2.08] T
Total (95% CI) 677 1300 100.0% 1.38[0.79, 2.41] R
Total events 286 457
Heterogeneity: Tau®= 0.33; Chi*= 23.56, df=4 (P = 0.0001); F=83% II:l.l:I’I DH 1 1=|:| mnl

Testfor overall effect Z=1.14 (P=0.25)

Favors lower OPR/ILBER Favors higher OPRILER

(B)
ERA Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Bergin 2021 82 133 218 353 16.5% 1.00 [0.66, 1.50] ——
Fodina 2021 8 22 32 72 106% 0.71[0.27,1.91] — T
Jia 2021 15 28 19 a1 11.0% 1.94 [0.76, 4.95] T
Meves 2018 25 a6 187 277 147% 0.39[0.22, 0.70] ——
Chara 2022 81 215 40 215 16.2% 2.641.70,411] ——
Riestenberg 2021 99 147 53 81 1449% 1.091[0.61,1.93] B
Siman 2020 83 141 73 148 16.0% 1.47[0.92, 2.34] ™
Total (95% Cl) 742 1197 100.0% 1.14 [0.70, 1.85] R 3
Total events 393 22
Heterogeneity: Tau®=0.33; Chi*=30.43, df=6 (P = 0.0001); F=80% :|:|,01 0?1 1 150 1IIIIJ=

Testfor overall effect. Z=0.53 (P = 0.60)

Favors lower CPR  Favors higher CPR
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Table IV Summary of results and quality of evidence.

PC-FET vs NC-FET PC-FET vs tNC-FET PC-FET vs mNC-FET

Outcome Nr of OR [95% CI] Quality of Nr of OR [95% CI] Quality of Nr of OR[95% CI] Quality of
studies evidence studies evidence  studies evidence
(GRADE) (GRADE) (GRADE)
HDP 12 1.90 [1.64-2.20 Very low 4 1.96 [1.53-2.51] Low 2 2.19[1.36-3.52] Very low
PIH 4 1.45[1.03-2.07] Very low 2 1.05 [0.75—1.46] Very low I 4.16 [0.79-22.01] Very low
PE 7 2.11[1.87-2.39 Low 2 1.98 [1.56-2.53] Very low 2 291 [1.67-5.08;] Very low
GDM 10 1.00 [0.82—1.21] Very low I 1.07 [0.87—1.40] Very low I 1.22 [0.07-21.23] Very low
PP 10 1.27 [1.05-1.54] Very low // /7 // 2 .12 [0.46-2.76] Very low
PPH 6 2.53[2.19-2.93] Low 2 2.52[2.16-2.93] Low 2 223 [1.67-2.99] Very low
Pabr 6 1.38 [0.83-2.17] Very low 2 1.05 [0.54-2.04] Very low 2 .26 [0.41-3.86] Very low
(O 12 1.62[1.53-1.71] Very low 4 1.44 [1.33-1.56] Very low 2 [.56 [1.18-2.07] Very low
PTB I5 1.19[1.09-1.29] Very low 4 1.28 [1.06—1.55] Very low 2 0.93 [0.57-1.52] Very low
VPTB 7 1.63[1.23-2.15] Very low 3 1.89[1.04-3.41] Very low 2 2.36 [0.94-5.91] Very low
Paccr 2 6.29 [2.75-14.40] Very low // // // // !/ //
PPROM 3 1.84 [0.82-4.11] Very low I 1.19[0.81-1.75] Very low I 1.27 [0.84-1.92] Very low
PostTB 8 1.90 [1.25-2.90] Very low 3 1.521.23-1.87] Very low I 2.34[0.98-5.59] Very low
Macros. 10 1.18[1.05-1.32] Very low 4 1.19 [0.99-1.44] Very low 2 [.13 [0.85-1.51] Very low
LBW I 0.94 [0.60-1.47] Very low 3 1.45[0.92-2.28] Very low I 0.23 [0.01-4.99] Very low
VLBW 5 1.19[0.81-1.75] Very low I 1.01 [0.46-2.22] Very low // // //
LGA 14 1.08[1.01-1.16] Very low 4 1.06 [0.87—1.30] Very low 2 [.11[0.68-1.80] Very low
SGA 13 1.04 [0.98-1.10] Very low 4 .11 [091-1.35] Very low [.37 [0.65-2.87] Very low
Stillbirth 5 1.50 [0.47-4.79] Very low I 1.55[0.43-5.59] Very low // // //
Cong. m. 8 0.98 [0.76-1.26] Very low 2 1.03 [0.78-1.37] Very low I 0.71 [0.16-3.17] Very low




SC-FET vs NC-FET PC-FET vs SC-FET mNC-FET vs tNC-FET

Outcome Nr of OR [95% CI] Quality of Nr of OR [95% ClI] Quality of Nr of OR [95% CI] Quality of

studies evidence studies evidence studies evidence
(GRADE) (GRADE) (GRADE)
HDP 4 1.31 [1.00-1.71] Very low 5 1.60 [1.43-1.78] Very low | 0.73 [0.37—1.44] Very low
PIH 2 1.32[0.99-1.77]  Very low 2 1.05[0.75-1.46]  Verylow // // //
PE | 2.24[1.48-3.33] Very low 2 1.34 [0.60-2.96] Very low | 0.50 [0.23-1.09] Very low
GDM | 1.44 [0.97-2.16] Very low 4 0.91 [0.84-1.00] Very low /7 // 1/
PP 3 0.90 [0.59-1.35] Very low 4 1.80 [1.38-2.35] Very low | 0.55[0.19-1.59] Very low
PPH // /7 // /7 1/ /1 | 1.42[0.92-2.19] Very low
Pabr /7 // /7 2 0.70[0.38-1.28] Very low | 1.65[0.20-13.61] Very low
cs 3 1.07 [0.93-1.23] Very low 3 1.33[1.03-1.74] Very low | 0.92 [0.64-1.32] Very low
PTB 4 0.98 [0.71-1.36] Very low 4 1.30 [0.97-1.73] Very low I 0.65 [0.17-2.49] Very low
VPTB // /7 // /7 /7 // I 0.27 [0.10-0.73] Very low
Paccr // /7 // /7 1/ /1 1/ /7 1/
PPROM // /7 // /7 // /7 I 0.73 [0.45-1.18] Very low
PostTB 2 1.42 [0.47-4.29] Very low // // // | 0.22 [0.09-0.54] Very low
Macros. 3 1.15[0.97-1.36] Very low 3 1.29 [1.06—1.58] Very low | 0.68 [0.48-0.96] Very low
LBW 4 1.15[0.93-1.42] Very low 5 |.18 [0.88-1.58] Very low // // //
VLBW // /7 // /7 // // // // //
SC-FET vs NC-FET PC-FET vs SC-FET mNC-FET vs tNC-FET

Outcome Nr of OR [95% CI] Quality of Nr of OR [95% CI] Quality of Nr of OR [95% CI] Quality of

studies evidence studies evidence studies evidence

(GRADE) (GRADE) (GRADE)

LGA 4 0.99 [0.86—1.14] Very low 4 1.18[1.09-1.27] Very low | 0.82 [0.40-1.68] Very low
SGA 4 1.21 [0.99-1.48] Very low 5 0.82 [0.75-0.90] Very low | 0.64[0.24-1.71] Very low
Stillbirth /7 // /7 /7 // // /7 // /7
Cong. m. 2 1.02 [0.79-1.32] Very low // // !/ /7 /! //

Cong. m., congenital malformations; CS, cesarean section; GDM, gestational diabetes mellitus; HDP, hypertensive disorder of pregnancy; LBW, low birth weight (i.e. birthweight
< 2500 g); LGA, large for gestational age (birthweight > 90° pct for gestational age); Macros., macrosomia; Macrosomi (i.e. birthweight > 4000 g); mNC-FET, modified natural cycle
for frozen embryo transfer; NC-FET, natural cycle for frozen embryo transfer (tNC-FET + mNC-FET cycles); OR, odds ratio; PAbr, placental abruption; PC-FET, programmed cycle
for frozen embryo transfer; PE, pre-eclampsia; PIH, pregnancy-induced hypertension; PostTB, Post term birth (i.e. birth after 42 weeks of gestation); PP, placenta previa; PPROM, pre-
term premature rupture of membranes; PTB, preterm birth (i.e. birth before 37 weeks of gestation); SC-FET, stimulated cycle for frozen embryo transfer; SGA, small for gestational
age (birthweight > 10° pct for gestational age); tNC-FET, total natural cycle for frozen embryo transfer; VLBW, very low birth weight (i.e. birthweight < 1500g); VPTB, very preter
birth (i.e. birth before 34 weeks of gestation).



Adverse obstetric and perinatal
outcomes in 1,136 singleton
pregnancies conceived after
programmed frozen embryo transfer
(FET) compared with natural

cycle FET

Louise Laub Asserhgj, M.D.,® 2P Anne Laerke Spangmose, M. D Anna-Karina Aaris Hennlngsen M.D.,?
Tine Dalsgaard Clausen, M. D Ph.D.,“ Sgren Ziebe, D.M.Sc.,® Rikke Beck Jensen, M.D., Ph.D.,”
and Anja Pinborg, D.M.Sc.®

2 Fertility Clinic and P Department of Growth and Reproduction, Copenhagen University Hospital, Rigshospitalet,
Copenhagen; and © Department of Obstetrics and Gynecology, Nordsjaellands Hospital, Hillered, Denmark

HEREZBIET 56 BAOHINZF AL THINZICBIEZTOERAERE. RILEVH
ZFRWTHRZFIHILa bO— LU SBIET A RILEV TR BRI HYET,
HMERETIIELLTRIBLTEIIFEEDOYLR N EZEZONTLVELT=,
LALZZHETEEIZSTIILLKBERBARHOAL B EIRAD S GHEIBYREL RS EL
QRN RNTHRESNTHET,



Logistic regression analyses: obstetric and perinatal outcomes in singleton deliveries in Denmark from 2006 to 2014 conceived after
programmed FET (n = 357) and NC-FET (nh = 779).

Outcome

Obstetric
HPD
Preeclampsia
Eclampsia
PPROM
Placenta previa
Placental abruption
Induction of labor

Postpartum hemorrhage

Cesarean section
Perinatal

Child’s sex, female

Post-term birth

Preterm birth

Very preterm birth

Birth weight > 4,000 g

Birth weight > 4,500 g

Small for gestational age®

Large for gestational age

Treatment

Programmed FET n (%)

37 (10.4)
33(9.2)
1(0.3)
50 (14.0)
7 (2.0)
5(1.4)
149 (41.7)
137 (38.4)
123 (34.5)

165 (46.2)
12 (3.4)
26 (7.4)
11 (3.1)
84 (23.7)

6 (3.6)
14 (4.0)
21(6.0)

NC-FET n (%)

44 (5.6)
31 (4.0
0(0.0)
88(11.3)
15(1.9)
7 (0.9)
231 (29.7)
179 (23.0)
213 (27.3)
372 (47.8)
20(2.6)
64 (8.3)
14 (1.8)
163 (21.0)
25(3.2)
20(2.6)
40 (5.2)

Programmed FET

Crude OR (95% CI)

1.93 (1.22-3.05)
2.46 (1.48-4.08)
NA
1.28 (0.88-1.85
1.02 (0.41-2.52
0.64 (0.20-2.03
1.71(1.31-2.21
2.09 (1.59-2.74
1.41 (1.07-1.84

e e S S N e

0.94 (0.73-1.21)
0.75 (0.36-1.56)
0.88 (0.55-1.42)
1.75 (0.78-3.89)
1.17 (0.86-1.57)
1.99 (1.10-3.58)
1.55(0.77-3.10)
1.15(0.67-1.99)

VS.

NC-FET

Adjusted OR” (95% CI)

1.87 (1.17-3.00)
2.40 (1.43-4.02)
NA
1.19 (0.81-1.74)
1.10 (0.46-2.62)
1.19 (0.45-3.16)°
1.68 (1.29-2.19)
2.24 (1.68-2.99)

)

1.52 (1.15-2.01

0.95(0.73-1.22)
1.27 (0.60-2.66)°
0.91 (0.56-1.49)
1.94 (0.824.57)
1.20 (0.88-1.63)
1.95 (1.09-3.48)°
1.47 (0.71-3.04)

1.19 (0.70-2.03)

Note: Cl = confidence interval; FET = frozen embryo transfer; HPD = hypertensive disorders in pregnancy; NA = no adjustment made because of few events reported; NC-FET = mNC-FET and tNC-
FET; mNC = modified natural cycle; OR = odds ratio; PPROM = preterm prelabor rupture of membrane; tNC = true natural cycle.
% Data were compared using logistic mixed models to adjust for correlation within siblings, including the following covariates: child’s sex, birth year, parity, maternal age, fertilization method,

embryo culture duration and single embryo transfer.

® Not adjusted for year birth child because too few events were reported.
© Not adjusted for embryo culture duration because too few events were reported.
d Small and large for gestational age were defined as <—2 standard deviation and >+2 standard deviation from the expected sex-specific birth weight for the given gestational age (18).

Asserhaj. Outcomes after different FET protocols. Fertil Steril 2020.
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Intramuscular progesterone
optimizes live birth from programmed
frozen embryo transfer: a randomized
clinical trial
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rregnancy and pirtn outcomes comparea among ne tnree treatment groups

Intention-to-treat analysis

IMP VP + IMP VP Statistical comparisons
Overall IMP vs.
Embryo transfers 421 408 231 chi-square VP + IMP IMP vs. VP
Positive hCG 279 (66%) 254 (62%) 127 (55%) P = .02 P= .23 P = .004
(per transfer)
Biochemical loss 50 (18%) 33(13%) 41(32%) P<.0001 P=.12 P = .001

(per positive hCG)
Clinical pregnancy 229 (54%) 221 (54%) 86(37%) P<.0001 P=.95 P<.0001
(per transfer)
Clinical loss 43 (19%) 33(15%) 23(27%) P=.038 P=.28 P=.12
(per clinical
pregnancy)
Total pregnancy loss 93 (33%) 66 (26%) 64 (50%) P<.0001 P=.07 P<.0001
(per positive hCG)
Live birth 186 (44%) 188 (46%) 63 (27%) P<.0001 P= .58 P<.0001
(per transfer)

FREEEE D A 50%
FET DI L 33%
EHTE EREEOHA  26%

VP +
IMP vs. VP

P= .07
P<.0001
P<.0001

P=.016

P<.0001

P<.0001
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Histology and Immunohistochemistry

Endometrial samples were fixed in formalin and later
embedded in paraffin for routine histologic analysis and
immunohistochemistry. Five-micrometer sections were cut
and incubated with mouse antihuman monoclonal CD138
antibody. The clone of anti-CD138 monoclonal antibody
used in our study was MI15 Cell Marque (Biocare Medical).
CD138-positive plasma cells were identified in the stroma.
At least 50 high-power fields were examined per specimen.
The biopsy specimens were graded as negative for CE if <1
plasma cell was identified per 10 HPF and positive when
> 1 plasma cell was identified per 10 HPF, according to pub-
lished criteria (2, 12, 13). Mild CE was defined as plasma cell
count <10 per 10 HPF and severe CE as plasma cell count
> 10 per 10 HPF. All endometrial biopsy specimens were
examined by a single consultant histopathologist.



Intraobserver and Interobserver Variability

To measure intraobserver variability, CD138" cells on 20
blinded slides were counted twice by the same person; at
the time of the second count, the person did not have any
knowledge of the results of the earlier measurement. To mea-
sure interobserver variability, two observers independently
examined the same set of 20 randomly chosen sections. In
both tests, the 20 slides were selected randomly by the Statis-
tical Package for the Social Sciences, version 20.0 (SPSS;
IBM).
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Authors Criteria of Histology Positive Negative  Diagno:

(year) hysteroscopic diagnostic Sensitivity Specificity predictive predictive accurac
(reference) diagnosis criteria (%) (%) value (%) value (%) (%)
Bouet et al. Micropolyps 25 CD138* 40 80 NA NA NA
(20186) (26) and endometrial cells/10

hyperemia® HPFs
Yang et al. Hyperemia, Not 35.2 67.5 NA NA NA
(2014) (19) mucosal mentioned

edema, and clearly

micropolyps”
Cicinelli Micropolyps H&E >1 54 99 94 89 90
et al. (2005) plasma cell
9) in whole

section

Cicinelli Hyperemia and H&E >1 91.8 92.9 63.9 98.9 92.7
et al. (2005) edema” plasma cell
(10) in whole

Hyperemia, section 55.4 99.9 98.4 94.5 93.4

edema, and

micropolyps®
Zolghadri Hyperemia and H&E >1 98.4 56.23 63.5 97.82 NA
etal. (2011)  micropolyps® plasma
(22) cell/HPF
Polisseni Hyperemia H&E >1 16.7 93.3 25 89.1 NA
et al. (2003) plasma cell
(12) in whole

section

Song et al. Any one of =1CD138* 593 69.7 421 82.8 66.9
(present three features cells/10
study) (hyperemia, HPFs

mucosal

edema, and

micropolyps)
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The menstrual cycle phase impacts
the detection of plasma cells and the

diagnosis of chronic endometritis in
endometrial biopsy specimens

Emily Ryan, M.D.,® Alisha T. Tolani, M.D.,? Jiagi Zhang, M.S.,© Giovanna I. Cruz, Ph.D.,€ Ann K. Folkins, M.D.,2
and Ruth B. Lathi, M.D.*

Department of Pathology Stanford Healthcare, Stanford CaIforna b Department of Obstetr s and Gynecology
rsity of Califor San Francisco, San Francisco, Califor and ¢ Department of Obstetrics and Gynecology,

Stanford Healthcare, Stanford California
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Plasma cell detection based on biopsy timing in luteal vs. follicular phase and in early vs. late follicular phase.

No. of plasma cells present (%)

Biopsy timing Total (157) n (%)* Yes No Odds ratio (95% CI) P value
Cycle phase
Luteal 66 (42.0) 13(19.7) 53 (80.3) 0.17 (0.08, 0.35) <.001
Follicular 91 (58.0) 54 (59.3) 37 (40.7)  Reference: follicular
Total Rare Scattered Clusters None
Luteal 66 (42.0) 12 (18.2) 1(1.5) 0 (0.0) 53 (80.3)
Follicular 91 (58.0) 19 (20.2) 23(25.3) 12(13.2) 37 (40.7)
Odds ratio (95% Cl) 0.44 (0.19, 1.02) 0.03(0.01, 0.24) NA Reference
P value .05 <.01 NA -
No. of plasma cells present (%)
Total (91) n (%)* Yes No Odds ratio (95% Cl)  Pvalue
Follicular phase
Early 38 (41.8) 29 (76.3) 9 (23.7) Reference: early follicular .006
Late 53 (58.2) 25 (47.2) 28 (52.8) 0.28 (0.11, 0.7)
Total Rare Scattered Clusters None
Early 38 (41.8) 9(23.7) 15 (39.5) 5(13.2) 9 (23.7)
Late 53 (58.2) 10(18.9) 8 (15.1) 7(13.2) 28 (52.8)
Odds ratio (95% Cl) 0.36(0.11, 1.15) 0.17 (0.06, 0.54) 0.45(0.11, 1.77) Reference
P value .09 < .01 .25 —

@ % is column percentage. NA = There are no patients with clusters of plasma cells in the luteal phase, so the odds ratio and P value are unavailable; Cl = confidence interval; No. = number.

Ryan. Stage impacts plasma cell detection. Fertil Steril 2022.

SEIOMEDHFRETT AN (KEH) AN ER (SR LV EMRENZEED
SN TLVET(59.3% vs. 19.7%).

Y(ZOPRREA D B UM EA (AR 3E5-8 H ) D A AR HA DB U EF (A2 389-14 H) XY B Z<EEHH
NTULVET, (cycle days 5-8, 29 cases or 76.3% ) (cycle days 9-14, 25 cases or 47.2%).

SR AN EARALVELE LY ER LG EMEZERDOTOLET,

(25.3% vs. 1.5% scattered and 13.2% vs. O clusters).
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Fertility and Sterility® Vol. 118, No. 4, October 2022
The menstrual cycle phase impacts the detection of plasma cells and the diagnosis of
chronic endometritis in endometrial biopsy specimens
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Should patients be screened for chronic endometritis before assisted
reproductive technology?
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Should patients be screened for
chronic endometritis hefore assisted
reprOd UCtive tECh n0|0gY? VOL. 118 NO. 4 / OCTOBER 2022

Ettore Cicinelli, M.D.,® Dana B. McQueen, M.D.,® Bridget Huepfel, B.S.,> Amerigo Vitagliano, M.D., Ph.D.,* F E RTI LE BATTLE
Inmaculada Moreno, P_h.D.,d Carlos Simon, M.D., Ph.D.,%*f Paul Pirtea, M.D.,? Richard T. Scott Jr., M.D.,™
Marina Bellavia, M.D., and Dominique de Ziegler, M.D.

2 Department of Biomedical and Human Oncological Science (DIMO), 1st Unit of Obstetrics and Gynecology, University of
Bari, Policlinico, Bari, Italy; ® Department of Obstetrics and Gynecology, Section of Reproductive Endocrinology and
Infertility, University of Chicago, Chicago, Ilinois; © Department of Women and Children's Health, Unit of Gynecology
and Obstetrics, University of Padua, Padua, Italy; 9 Carlos Simon Foundation, Instituto de Investigacién Sanitaria
(INCLIVA), Valencia, Spain; ¢ Department of Pediatrics, Obstetrics and Gynecology, Universidad de Valencia, INCLIVA,
Valencia, Spain; ¥ Department of Obstetrics and Gynecology BIDMC, Harvard University, Boston, Massachusetts;
9 Department of Obstetrics and Gynecology, Section of Reproductive Endocrinology and Infertility, Hospital Foch,
Suresnes, France; " IVIRMA New Jersey, Basking Ridge, New Jersey; ' Department of Obstetrics and Gynecology, Sidney
Kimmel Medical College, Thomas Jefferson University, Philadelphia, Pennsylvania; ' Direttore Sanitario FMH Ginecologia
- Ostetricia ed Procreazione Medico Assistita; and  Hopital Foch - UVSQ University, Paris, France

Disclaimer: Authors for “fertile battles” are chosen to represent the full breadth of opinions. Individual authors, even within one side
of the debate, do not necessarily agree with all viewpoints expressed.

PRO: Patients CON: Patients should

should be not be screened for ce
screened for before assisted

chronic reproductive
endometritis technology

before assisted )
reproductive Con 1: Paul Pirtea, M.D.
technology Recently increasing data have

concurred to suggest that CE
Pro 1:_ Ettore might be a potential cause for
Cicinelli, M.D. RIF, early miscarriages, RPL,
! and certain obstetric complica-
tions. Further, CE is a persistent
inflammation of the endome-
trial cells (33) that is often underdiagnosed, as it is generally
asvmntomatic. Although. a decades old disorder. there are no

Testing for Chronic Endometritis before Assisted
Reproductive Technology




CD138A'5{E LKL E DB EIZ(Fin g Fl
BRI ANET??




Impact of oral antibiotic treatment for
chronic endometritis on pregnancy
outcomes in the following
frozen-thawed embryo transfer
cycles of infertile women: a cohort
study of 640 embryo transfer cycles

Yujing Xiong, M.D., Ph.D.,2 QChen M.Sc.,®P Chunx aoChen B.S.,© Jinfeng Tan, MSc
Zengyan Wang, M. D Ph. D ® Fang Gu, M. D Ph.D.,>P and Yanwen Xu, M.D., Ph.D.?

det MdICt b Guangdong P ial Key Labor typrdt Medic and ¢ Department of
Obstetrics and Gynecology, the F st Affili th ptI of Sun Yat-sen University, Gua gh ,P pI s Republic of China

BHEFERERDHNILEEZTT ANETELOBEN SN ERNE
9, LOLIAMGHEREZHLTOSHMELHFYVLELES>TNIETRLY
b\%*;)}ﬁigp_t)i'd' SEICIEHNBENEHINTLELIZOTUT
':l\JI:IJJ L o




CD138DIFR TIEFIDBEZTITWWEDRDAIEZIANTILVET,
CD138H0fE E1-4EICHE LTI IRERIIEHYFEFH A TLT=,
c013875*‘51lﬂ1;LJ:0)i=5'J-A1=E_¢._%IJOD;“ﬁ9$l:J:'f)89%li;’é?9§.it,$t,7‘:o
CD138MALITDE L. IEMHFERIRERDEEZLTHIZMHIELE
Mo T-# TERP &%aé%ﬂ\iﬂ'b\ M Z LERBEBHLMEERN TS
DETIIRENMETLTLVET,

e PR BT IR ER 65.7% vs. 42.3%

HEE 3R 52.1% vs. 30.7% R FEH EE 38 64.2% vs. 38.5%

Clinical characteristics and pregnancy outcomes of infertile women with CD138 +/HPF <4 and those with PCE.

Characteristic and Outcome CD138+/HPF <4 (n = 403) PCE (n = 26) PValue (RR, 95% CI)
Maternal age (years) (mean =+ SD) 31.9+ 37 325445 51
Maternal BMI (kg/m?) 21.3+27 22.1+2.7 2
Years of infertility 39+26 40+3.8 .85
Cause of infertility

Male factor 212 15 .69

Tubal factor 171 14 .26
Polycystic ovary syndrome 23 3 .23

Unexplained 12 1 8
Basal FSH (IU/L) 57122 50+1.0 .07
Endometrium preparation protocols

HRT 301 22 35

Natural cycle 102 4 35
No. of embryos transferred [ESEEOR 1.5+ 0.6 8
Endometrium thickness on ET day 99+1.38 10.0+1.8 .83

Implantation rate

Clinical pregnancy rate
Live birth rate

Early pregnancy loss rate
Cumulative live birth rate

Note: BMI =

313/606 (51.6%)
265/403 (65.7 %)
210/403 (52.1%)
38/265 (14.3%)
259/403 (64.2%)

replacement treatment; PCE = persistent chronic endometritis; RR = relative risk.

Xiong. Reproductive outcome—antibiotic treatment. Fertil Steril 2021.

11/34 (32.3%)
11/26 (42.3%)
8/26 (30.7%)
3/11 (27.2%)
10/26 (38.5%)

.043
.237 (0.45, 0.11-1.76
.008 (2.88, 1.27-6.51

body mass index; CD138+/HPF = number of CD 138+ cells per high-power field; Cl = confidence interval; ET = embryo transfer; FSH = follicle-stimulating hormone; HRT = hormone

.034 (2.23, 1.07-4.66
.016 (2.62, 1.17-5.86
(
(

)
)
2.45, 1.04-5.76)
)
)
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c01387b\51lﬁl ULDGEICIENERIDEEREIANESEEZAFT T
LTETSYALUIZEDRADABE. TDRABELEMEGEIZIEIA
FOZAY —)LIEEDE2:FIRES; J?LT%%T%E&%LEL\%A
ICIXZDEBEICED T—RXEHYFETH., SEDGERIZEBIEL
THRIRAAENE T I A ETxBFERDHE. iﬁAl KOTITIEREEREF
MEEDNEHLEUEEFZANDZENTFELLVNERNVET , &R

DIZEICITERRICIINB G ERICIY ZDRBIEZITURER
aHLTWET,

Fertility and Sterility® Vol. 116, No. 2, August 2021

Impact of oral antibiotic treatment for chronic endometritis on pregnancy outcomes in the
following frozen-thawed embryo transfer cycles of infertile women: a cohort study of 640
embryo transfer cycles
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Should we stop offering  [2iilosis
endometrial scratching prior to
in vitro fertilization?

Sarah Lensen, Ph.D.,2 Christos Venetis, M.D., Ph.D.,° Ernest H. Y. Ng, M.B.B.S., M.D.,¢
Steven L. Young, M.D., Ph.D.,%¢ Amerigo Vitagliano, M.D.,f Nicholas S. Macklon, M.D., Ph.D.,9"

and Cynthia Farquhar, M.B.Ch.B., M.D., M.P.H.2!

2 Department of Obstetrics and Gynaecology, University of Auckland, Auckland, New Zealand; ® Centre for Big Data
Research in Health and School of Women's and Children's Health, UNSW Medicine, Sydney, New South Wales, Australia;
¢ Department of Obstetrics and Gynaecology, LKS Faculty of Medicine, University of Hong Kong, Pok Fu Lam, Hong
Kong; ¢ Department of Cell Biology and Physiology, University of North Carolina, Chapel Hill, North Carolina;
¢ Department of Obstetrics and Gynecology, University of North Carolina, Chapel Hill, North Carolina; f Unit of
Gynecology and Obstetrics, Department of Women and Children's Health, University of Padua, Padua, Italy; 9 London
Women's Clinic, London, United Kingdom; h Zealand University Hospital, Koege, Denmark; and ' Fertility Plus, Auckland

District Health Board, Auckland, New Zealand

Disclaimer: Authors for “fertile battles” are chosen to represent the full breadth of opinions. Individual authors, even within one side
of the debate, do not necessarily agree with all viewpoints expressed.

PRO: We should stop
offering endometrial
scratching before in vitro
fertilization

Should We Stop Offering Endometrial Scratching
and Why?

Pro 1. Sarah Lensen, Ph.D.

CON: We should not stop
offering endometrial
scratching before in vitro
fertilization

Con 1. Steven L. Young,
M.D., Ph.D.

Why Endometrial Injury?

The concept of therapeutic endometrial injury arose from a
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Therapeutic endometrial scratching
and implantation after in vitro
fertilization: a multicenter
randomized controlled trial

Mia Steengaard Olesen, M.D., Ph.D.,” Benedicte Hauge, M.D.,? Lisbeth Ohrt, B.SN.,?

Tine Norregaard Olesen, M.D.,” Janne Roskaer, B.SN.,” Vibeke Baek, B.Sc.,” Helle Olesen Elbaek, M.D.,¢
Bugge Nohr, M.D., Ph.D.,* Mette Nyegaard, MSc, Ph.D.,° Michael Toft Overgaard, Ph.D., Professor,’
Peter Humaidan, D.M.Sc.,“ Axel Forman, D.M.Sc.,? and Inge Agerholm, M.Sc., Ph.D.?

“ Fertility Clinic, Horsens Regional Hospital, Horsens; ® Fertility Clinic, Aalborg University Hospital, Aalborg; © Fertility Clinic,
Skive Regional Hospital, Skive; ¢ Fertility Clinic, Department of Obstetrics and Gynecoloqy, Herlev Hospital, Copenhagen
University Hospital, Herlev; © Department of Biomedicine, Aarhus University, Aarhus; ' Department of Chemistry and
Bioscience, Aalborg University, Aalborg; and ? Department of Gynecology and Obstetrics, Aarhus University Hospital,
Aarhus, Denmark

FERBEDR I ZYFIFEWTHESH, BRINZELLHDET, ORI TITBEEICIEE
REHDOZBEICIERA I ZY FIIMENRHZDTIEEFER/UTWET,
RBEIOERBICRI Y F 2T B ETHIREN NN ESHZFARTVWET,

AV MO—IEBEEEBRUTRI Y FHTRFICERELBERRDEFEATU R, (38.5% vs.
44 4%; relative risk 1/4 1.15; confidence interval [0.86-1.55]).

Reproductive outcomes of the endometrial scratch and nonscratch groups using an ITT analysis of the randomized participants and a PP analysis
of the participants complying with their randomization.

ITT analysis (n = 304)

Variable Scratch group (n = 151) Nonscratch group (n = 153) RR (95% CI) Pvalue
Clinical pregnancy rate 55/151 (36.4) 50/153 (32.7) 1.11 (0.82-1.52) 492
Ongoing pregnancy rate 47/151 (31.1) 37/153 (24.2) 1.29 (0.89-1.86) 176
Live birth rate 47/151 31.1) 37/153 (24.2) 1.29 (0.89-1.86) 176
Miscarriage rate 11/151 (7.3) 16/153 (10.5) 0.70(0.33-1.45) 331

Analysis per protocol (n = 254)

Scratch group (n = 124) Nonscratch group (n = 130) RR (95% CI) Pvalue
Clinical pregnancy rate 55/124 (44.4) 50/130 (38.5) 1.15(0.86-1.55) 340
Ongoing pregnancy rate 47/124 (37.9) 37/130 (28.5) 1.33(0.94-1.90) 110
Live birth rate 47/124 (37.9) 37/130 (28.5) 1.33 (0.94-1.90) 110
Miscarnage rate 11/124 (8.9) 167130 (12.3) 0.72 (0.35-1.49) 374
Implantation rate 58/153 (37.9) 50/158 (31.6) 1.20 (0.88-1.63) 246
Multiple pregnancy rate 3/55 (5.5) 0/50 (0 094

Note: Data in parentheses are percentages unless otherwise indicated
Olesen. Scratching for RIF patients only. Fertil Sterl 2019,



USRI EDBEREEFHOY 77 —THICE W TIEEIRENERICE< BN £ Uk,
(31.1% vs. 53.6%; relative risk 14 1.72; con- fidence interval [1.05-2.83])

Three or more previous failed implantations (n = 117)

T Scratch group (n = 66) Nonscratch group (n = 51) RR (95% CI) Pvalue
Chinical pregnancy rate 30/66 (45.5) 14/51 (27.5) 1.66(1.01-2.78 046"
Ongoing pregnancy rate 26/66 (39.4) 12/51 (23.5) 1.67 (0.94-2.98 069
Live birth rate 26/66 (39.4) 12/51 (23.5) 1,67 (0.94-2.98 069
Miscarriage rate 5/66 (7.6 2/51(3.9 1.93(0.39-9.35 409
PP Scratch group (n = 56) Nonscratch group (n = 45) RR (95% CI) Pvalue
Clinical pregnancy rate 30/56 (53.6) 14/45 (31.1) 1.72 (1.05-2.83 024°
Ongo egnancy rate 26/56 (46.4) 12/45 (26.7) 1.74 (1.00-3.05 042¢
Live birth rate 26/56 (46.4) 12/45 (26.7) 1.74 (1.00-3.05 042°
Miscarriage rate 5/56 (8.9 2/45 (4.4 2.01(0.41-5.87 378

Implantation rate 32/70 (45.7) 14/52 (26.9) 1.70(1.01-2.84 034"

Note: Data in parentheses are percentages unless otherwise indicated. Reproductive outcomes stratified for one, two, and three or more implantation fadures using an ITT and PP analyss.
* Statistically significant

Olesen, Scratching for RIF patients only. Fertil Steril 2019,

BICEFENLRIEHUVLTOERRDOShEFEATU .

Prenatal and birth data of the endometrial scratch group and nonscratch group (84 women, 87 children).
Scratch group Nonscratch group

Variable (50 children, 47 women) (37 children, 37 women) Pvalue
Preeclampsia 5/47 (10.6) 2/37 (5.4) 389
IUGR 2/47 (4.3) 3/37 (8.1) 439
GDM 2/47 (4.3) 2/37 (5.4) 806
Preterm birth (gestational 7/47 (14.9) 4/37 (10.8) 396
age < 36+6 wk
22/50 (44.0 20/37 (54.1) 354
> 28/50 (56.0) 17/37 (45.9) 354
Length at birth, cm 50.26 + 2.97 50.84 + 2,85 367
Weight at birth 3,242 + 623 3,358 + 699 427
Birth defects/malformations 0 0
Placenta malformations 4/47 (8.5) 3/37 (8.1) 947

Note: Data in parentheses are percentages
Olesen. Scratching for RIF patients only. Fertil Stenl 2019,

o]
3EULDEREBEENH DHA. REOESRHICFERNEDORY S v F I 52T dEIEHER
KNFEICELBDELTVWET,

Fertil Steril. 2019 Dec;112(6):1015-1021.

Therapeutic endometrial scratching and implantation after in vitro fertilization: a
multicenter randomized controlled trial



Human Reproduction, Vol.34, No.l2, pp. 2372-2380, 2019
Advance Access Publication on December | 1,2019 doi:10.1093/humrep/dez207
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Randomised controlled trials
evaluating endometrial scratching:
assessment of methodological issues

Wentao Li', Sophie Suke', Dagmar Wertaschnigg'?, Sarah Lensen?,

Rui Wang'*, Lyle Gurrin®, and Ben W. Mol':**

'Department of Obstetrics and Gynaecology, Monash University, Clayton 3800, Australia 2Department of Obstetrics and Gynaecology,
Paracelsus Medical University, Salzburg 5020, Austria 3Department of Obstetrics and Gynaecology, University of Auckland, Auckland 1023,
New Zealand *Robinson Research Institute, The University of Adelaide, Adelaide 5006, Australia *Centre for Epidemiology and
Biostatistics, Melbourne School of Population and Global Health, The University of Melbourne, Melbourne 3010, Australia ®Monash
Women’s, Monash Health, Clayton 3168, Australia
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Table | Registration and statistical analysis of RCTs evaluating endometrial scratching prior to IVF.

Study

Baum 2012
Gibreel 2015
Guven 2014
Oztiirk inal 2012
Karimzade 2010
Karimzadeh 2009
Narvekar 2010
Nastri 2013
Safdarian 201 |
Shohayeb 2012
Yeung 2014
Aflatoonian 2016
Eskew 2019
Frantz 2019
Hilton 2019
Lensen 2019

Liu 2017

Maged 2018
Mahran 2016
Mak 2017

Shahrokh-Tehraninejad 2016

Sherif 2018
Singh 2015
TK 2017
Xu 2015

Registration®

Adequate
Adequate
Retrospective
Retrospective
Retrospective
Absent
Absent
Adequate
Retrospective
Absent
Retrospective
Late
Absent
Adequate
Adequate
Adequate
Retrospective
Adequate
Retrospective
Adequate
Retrospective
Retrospective
Late
Late
Absent

Issue of statistical
method"®

Yes

No
Yes
Yes
Yes

Yes
Yes

No. of inconsistencies between reported and reproduced
univariable analyses

Baseline/intermediate
continuous variable

NA
NA
NA

NA
NA

14

NA

NA

NA

Baseline/intermediate
categorical variable

NA
NA

NA

NA
NA
NA
NA

NA
NA

NA
NA

Outcome

NA = not applicable

2Registrations that happened 6 months after the initiation of recruitment dates but before the completion of recruitment were considered as ‘late’. Attempts that registered after
the completion of recruitment were defined as ‘retrospective’ registration
5An absent or extremely brief description of the statistical method which hinders us from reproducing univariable analysis, inconsistency between the specified method and what
is presented in the Results section (including tables and figures), use of non-pre-specified statistical methods or inappropriate choice of statistical methods given data type



Table Il Registration and statistical analysis of RCTs evaluating endometrial scratching prior to IUl/intercourse.

Study Registration® Issue of statistical No. of inconsistencies between reported and reproduced
method” univariable analyses

Baseline/intermediate Baseline/intermediate Outcome

continuous variable categorical variable
Abdelhamid 2013 Absent Yes NA NA NA
El-Khayat 2015 Adequate No | 2 I
Gibreel 2013 Retrospective No 3 I I
Maged 2016 Retrospective No NA NA 3
Parsanezhad 2013 Retrospective No 3 NA I
Wadhwa 2015 Late Yes NA NA NA
Zarei 2014 Retrospective Yes 4 8
Ashrafi 2017 Retrospective Yes 2 I
Bahaa Eldin 2016 Retrospective Yes NA 0 I
Goel 2017 Late No NA 0 0
Helmy 2017 Adequate No 0 0 7
Soliman 2017 Absent No I NA 0

NA = not applicable

2Registrations that happened 6 months after the initiation of recruitment dates but before the completion of recruitment were considered as ‘late’. Attempts that registered after
the completion of recruitment were defined as ‘retrospective’ registration

®An absent or extremely brief description of the statistical method which hinders us from reproducing univariable analysis, inconsistency between the specified method and what
is presented in the Results section (including tables and figures), use of non-pre-specified statistical methods or inappropriate choice of statistical methods given data type
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