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Background

 Definition: 22 spontaneous abortions (1-5% of couples)
* Prevalence: 0.8-1.4 %

* Common causes: genetic, endocrine, uterine, APS

* Immune factors: NK cell dysfunction, Th1/Th2 imbalance,
autoantibody positivity

* 73% of unexplained RPL have immune abnormalities




Immunologic Basis of RPL

* Pregnancy = dynamic immune state

e 1st & 3rd trimester: proinflammatory

e 2nd trimester: anti-inflammatory

* Imbalance - RPL, RIF, PE

 Positive AutoAb (ATA, ANA, aPL) : higher risk of pregnancy loss
* Endometrial biomarkers (UNK, Th1/Th2 ratio) guide therapy




Clinical burden of RPL

e Significant psychological & financial burden
* Repeated losses & anxiety, depression

Why guidelines matter
* Practice variation is wide
* Counseling challenges

 Need for evidence-based framework




Guidelines

Evaluation and treatment of recurrent
pregnancy loss: a committee opinion

ESHRE guideline: recurrent
pregnancy loss: an update in 20227 ‘

2025 American Society for Reproductive Immunology
Guidelines for the Treatment of Recurrent Pregnancy
Losses: Practice Recommendations From the ASRI Clinical

Reproductive Immunology Fellowship




Evaluation and treatment of recurrent
pregnancy loss: a committee op|n|0n|

ESHRE guideline: recurrent
pregnancy loss: an update in 20221

2025 American Society for Reproductive Immunology
Guidelines for the Treatment of Recurrent Pregnancy
Losses: Practice Recommendations From the ASRI Clinical
Reproductive Immunology Fellowship

2012
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v' APS - aspirin + heparin
v' Uterine anomaly - surgery

v" Unexplained - no proven therapy
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Evaluation and treatment of recurrent e 2022

pregnancy loss: a committee opinion . 9| (23] clinical miscarriage)

. 2TQ HAL Y H

v' TSH only (no thyroid antibodies)
ESHRE guideline: recurrent v -
pregnancy loss: an update in 20227 | Parental karyotype (conditional)

v' Uterine imaging (3D US, hysteroscopy)

v' APS mandatory

2025 American Society for Reproductive Immunology « X | = :rll—'l (APS on Iy — 1 IX | = :rll—'l 2
Guidelines for the Treatment of Recurrent Pregnancy
Losses: Practice Recommendations From the ASRI Clinical
Reproductive Immunology Fellowship

o
e Psychosocial care, &5t W™l X

e Strength: strong evidence basis
* Limitation: less flexible for clinical practice




Evaluation and treatment of recurrent
pregnancy loss: a committee opinion

ESHRE guideline: recurrent
pregnancy loss: an update in 20221

2025 American Society for Reproductive Immunology
Guidelines for the Treatment of Recurrent Pregnancy
Losses: Practice Recommendations From the ASRI Clinical
Reproductive Immunology Fellowship

2025

= (77, At=, Li=H|, APS)
o =7tM YA marker (NK cell, Th1/Th2, cytokine profile &)
Xz M.
e APS: heparin+aspirin
- HAX|&:
v IVIG
v’ corticosteroid

v" TNF-a inhibitors
v’ Intralipid
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Purpose of ASRI Guideline

 Standardize immunotherapy for RPL

* Objectives: review evidence, assess risk/benefit, recommend clinical p
ractice
* Developed by CRIF/ASRI (Clinical Reproductive Immunology Fellowshi

p)




Methodology

 AGREE Il and GRADE-based process

e Databases: PubMed, EMBASE, Cochrane

e Criteria: 22 losses, immune abnormality £ unexplained
* Endpoints: Live birth rate (LBR), miscarriage rate (MR)
* 11 immunotherapies reviewed
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Corticosteroids

e Suppress aberrant immune activation
* Inhibit T-cell activation, proliferation, and survival
* Downregulate proinflammatory cytokines (IL-2, TNF-a, IFN-y)
e Shift Thl - Th2 balance toward a tolerogenic immune state

* Modulate uterine immune microenvironment
* Decrease endometrial NK cell numbers and cytotoxicity
* Promote Th2 cytokine secretion and tolerogenic macrophage (M2) differentiation
* Enhance decidual immune tolerance and implantation stability




Corticosteroids

Author Included Treated Control RR/ OR
Inclusion criteria Conclusion
(year) studies Group Group (95% ClI, p-value)
Dan et al. uRPL (>3consecutive MR) RR 1.58
2 (all RCT) 66/88 (75.0%)  42/88 (47.7%) (1.23-2.02, LBR
(2015) High levels of uNK cells (=5%)
p<0.001)
. uRPL (>3consecutive MR) OR 7.99
Mekinian et al. _
(2016) 4 (all RCT) No immune test (3 RCTs) 149/199 (74.9%) 57/201 (28.4%) (5.01-12.73, LBR P
High levels of uNK cells (5%, 1 RCT) p<0.001)
Ma et al uRPL (>3consecutive MR) OR 2.45
aetal.
(2022) 2 (1 RCT) ANA+ (titer>1:80, 1 non-RCT) 160/179 (89.4%) 44/63 (69.8%) (1.11-5.44, LBR P

High levels of uNK cells (5%, 1 RCT) p=0.03)
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Corticosteroids

Safety and Possible side effects
» Risk of Preterm delivery, LBW, PE (evidence low)

* No effect on GDM
* No increased risk of teratogenicity (cleft palate, congenital heart defects)




Corticosteroids

e Recommendation
v" uNK cells>5%, ANA+, other autoAb+: strongly recommended
If no immune abnormalities conditional recommendation

Dose: Prednisone 5—20mg/day

NN X

Duration: Preconception—1st trimester
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Author, year

Sutdies

Case

Control

RR / OR (95% Cl, p-value)

Conclusion

Christiansen et al., 2005
Hutton et al., 2007

Ata et al., 2011

Wong et al., 2014
Egerup et al. 2015
Wang, et al., 2016
Achilli et al., 2018
Roepke et al., 2018
Christiansen et al., 2019

Woon et al., 2020
Parhizkar et al., 2022

Habets et al., 2022

Shi et al., 2022

7 (all RCT)
8 (all RCT)
6 (all RCT)
7 (all RCT)
11 (all RCT)
11 (all RTC)
05 (all RTC)
5 (all RCT)

13 (all RCT)

3 (all non-RCT)
5 (3 non-RCT an

d 2 Cohort)

8 (all non-RCT)

13 (all RCT)

29/52 (55.8%)
105/172 (61.0%)
88/139 (63.3%)
92/159 (57.9%)
107/265 (40.4%)
202/297 (68.0%)

29/79 (36.7%)
91/136 (66.9%)
219/325 (67.4%)

140/152 (92.1%)
99/114 (86.8%)

244/284 (85.9%)
312/461 (67.7%)

18/42 (42.9%)
95/173 (54.9%)
87/133 (65.4%)
85/144 (59.0%)
113/266 (42.5%)
151/285 (53.0%)

21/78 (26.9%)
85/137 (62.0%)
173/312 (55.4%)

35/91 (38.5%)
44/102 (43.1%)

74/194 (38.1%)
183/402 (45.5%)

OR 1.60 (0.70 to 3.66)
OR 1.28 (0.78 to 2.12)
OR 0.92 (0.55 to 1.54)
OR 0.98 (0.61 to 1.58)
RR 0.92 (0.75 to 1.12)
RR 1.25 (1.00 to 1.56)
OR 1.56 (0.79 to 3.09)
RR 1.07 (0.91 to 1.26)
RR 1.20 (1.06 to 1.37)

RR 2.31 (1.66 to 3.21)
OR 8.64 (4.36 to 17.15)

RR 1.98 (1.44 to 2.73)

OR 2.30(1.23 to 4.30)

No improve LBR
No improve LBR
No improve LBR
No improve LBR
No improve LBR
Improve LBR
No improve LBR
No improve LBR
Improve LBR
Improve LBR

Improve LBR

Improve LBR
Improve LBR

Preconception start, 24 RPL, NK cell]*, autoantibody+

—1VIG use improves LBR

IVERSITY




Modified intention-to-treat population

Fisher’s exact test

Time at the start Administration Ongoing pregnancy at 95% ClI p-value Odds ratio (95% CI)
of administration 22 weeks of gestation-
no./total no. (%)
Placebo 9/28 (32-1) 15-9-52-4 0-004 5-40(1-79-16-30)
4 or 5 weeks
Ongoing pregnancy at VIG 23/32 (71-9) 53-3-86'3
22 weeks of gestation ) Placebo 8/10 (80-0) 44-4-97-5 0-23 0-29 (0-05-1-82)
6 weeks
IVIG 8/15(53-3) 26-6-78-7
Time at the start Administration Live births- no./total no. (%) 95% ClI p-value Odds ratio (95% Cl)
of administration
Placebo 9/28 (32-1) 15-9-52-4 0-02 4-03(1-37-11-84)
4 or 5 weeks
IVIG 21/32 (65-6) 46-8-81-4
Live birth Placebo 8/10 (80-0) 44-4-97°5 023 026 (0-04-1-82)
6 weeks
IVIG 8/15(53-3) 26-6-78-7

Table 4: Time of treatment initiation and pregnancy outcome.

>4 miscarriages, 400 mg/kg/day x 57, Al 4.6 K}
4-5FX} A&} Al, F4H 63| Of&f Al: OPR, LBR 1
B 0|43 (46%) : UK S (18%), F&/L /M FLT S
47| A )
o X4 (<37F): 44.8% vs 5.9% (p=0.007)
 FGR (EHOFI & X SH): 34.5% vs 0% (p=0.008)
« Congenital anomaly: 4/29 (14.3%) vs 0/17 (p=0.28, 72|50l X| %=

0
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IVIG

Recommendations

v" IVIG treatment for RPL has moderate evidence to improve LBR

v’ Particularly, initiated prior to pregnancy, high no. of RPL, immune abnormalities
v’ Dose: 200-400 mg/kg q1-3 weeks

v’ Duration : from periconception and throughout pregnancy

The use of repeated and high doses of Ivig very early in
pregnancy may improve live birth rate in women with 4 or  conditional ©®u=

more unexplained RPL




Lymphocyte Immunotherapy (LIT)

* Active immunotherapy using partner or a third party lymphocyte to promote
maternal immunomodulation

* Mechanism: Produce blocking Ab, Th1/Th2 balance, T reg> , NK cytotoxicity |,
* 22 RCTs - 68% positive, OR 1.45-3.74
* Side effects : redness/swelling at injection site, fatigue, HIV transmission




Lymphocyte Immunotherapy (LIT)

Recommendations

v' LIT is banned in US by the FDA

v’ Conditional for RPL in other countries

v’ Low to moderate evidence to increase LBR in uRPL

v’ Strict infection control & antibody confirmation required

Lymphocyte immunization therapy should not be used as
treatment for unexplained RPL as it has no significant Strong =~ @@mum
effect and there may be serious adverse effects.




Intravenous Lipid Emulsion (ILE)

 Mechanism: PPAR C activation - J, NK cytotoxicity

Before treatment (%)  After treatment(%)  Pregnancy(%) P-Value
Intralipid group(n=79)  26.1+4.9 24.4+5.6 18.7+6.3 P<0.001
IVIG group (n=81) 26.7+5.2 23.6+6.3 19.8+5.3 P<0.001
P -value 0.669

Changes in pNK cell numbers

Meng L et al. Arch Gynecol Obstet. 2016




Table 2 Summary table showing intralipid outcomes across all the included studies, stratified by total trials, randomized control

trials only, vs reproductive pregnancy loss only and vs IVIG, the odds ratio (OR) generated in each meta-analysis and the 95% Cl

generated.
Outcome Studies Participants OR (95% Cl)
Vs control (all studies included)
Clinical pregnancy 9 1869 1.64 (1.31, 2.04)
Live birth 8 1068 2.36(1.75,3.17)
Miscarriage 5 542 0.20 (0.14, 0.30)
Implantation rate 2 912 2.97 (2.05, 4.29)
Vs control (all patients, RCTs only)
Clinical pregnancy 4 402 1.83(1.19, 2.80)
Live birth 5 /63 2.17(1.54 3.05)
Vs control (RPL cases only, all studies included)
Clinical pregnancy 3 428 1.17(0.78, 1.74)
Live birth 3 529 2.67(1.79, 3.98)
Miscarriage 3 361 0.24 (0.14, 0.30)
Vs IVIG (all studies included)
Live birth 2 634 1.02 (0.74, 1.40)

e IR M(OR 2.97, 2.05-4.29, 12=0%)
« LBR M, MR in RPL

Kumar P et al. Reprod Fertil. 2021

UNIVERSITY



Intravenous Lipid Emulsion (ILE)

Recommendation
v" ILE improves LBR of women with RPL (low evidence)

v" ILE may increase LBR in women with uRPL without embryological factors, particul
arly those with positive immune markers (pbNK cell %, Thl cytokine )

There is insufficient evidence to recommend intralipid
therapy for improving live birth rate in women with Strong Ounnm
unexplained RPL.




Vitamin D

* Trophoblast invasion, spiral artery remodeling, immune modulation

* Mechanism

v'Suppresses proinflammatory immune cells (Th1, B, NK) and cytokines (IL-2,
TNF-a, IFN-y)

v'Enhances tolerogenic cytokines (IL-4, IL-10, VEGF, G-CSF)
v/ Treg, { Th17 - restores immune tolerance
v'Inhibits NK cytotoxicity, modulates TLR4 expression

v'Enhances endometrial receptivity via glycodelin, IGFBP-1, and glucose
regulation




FIGURE 3

Vitamin D Def + Insuff  Vitamin D Replete Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI
Andersen 2015 50 1130 8 563 16.0% 3.21[1.51,6.82] 2015 —
Flood-Nichols 2015 12 135 4 a7 8.1% 1.29([0.40,4.19] 2015
Barehring 2018 67 1347 30 726 291% 1.21[0.78,1.89]) 2018 o e
Mumford 2018 3 280 36 361 256% 1.12[0.68,1.87] 2018 —
Thiele 2019 10 198 3 159  6.8% 2.77[0.75,10.23] 2019
Christoph 2020 39 1012 7 370 14.4% 2.08[0.92, 469 2020 T
Total (95% Cl) 4102 2236 100.0% 1.60 [1.11, 2.30] -
Total events 204 1]
Heterogeneity: Tau*= 0.07; Chi*=7.67, df=5(P=0.18); = 35% -0'05 Uf2 1 é 20-

Test for overall effect: Z= 2.51 (P =0.01)

Comparison of the risk of miscarriage by vitamin D deficient + insufficient and sufficient status. Forest plot summarizing the results of the meta-
analysis comparing the risk of miscarriage in women with deficient and insufficient levels of vitamin D combined and women with sufficient levels of
vitamin D. Cl = confidence interval; M-H = Mantel-Haenszel.

Tamblyn. Vitamin D and miscarriage. Fertil Steril 2022.

Vit D deficient vs sufficient/ insufficient vs sufficient : MR
* Low or insufficient vitamin D = higher miscarriage risk
* Preventive effect of vitamin D supplementation = inconclusive

Tamblyn JA et al. Fertil Steril. 2022

ONSEI
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Vitamin D

e Recommendations

v Women with RPL are at an increased risk of having low vitamin D levels.
v'There is moderate evidence that vitamin D deficiency is associated with RPL.

v’ Low evidence that vitamin D supplementation increases the LBR of women with
RPL.

v’ Preconception assessment of serum 25(0OH)D is strongly recommended.

v’ Dose : vitamin D3 2000—4000 IU/day is recommended to achieve at least serum
25(0OH)D level 2 30 ng/mL (= 75 nmol/L).

Preconception counselling in women with RPL could . . . .
Testing of vitamin D status is not

include the general advice to consider prophylactic vitamin GPP )
& propny recommended for women with RPL.

D supplementation.




Calcineurin Inhibitors (CNI)

* Immunosuppressant : Tacrolimus, cyclosporine
e Similar immune rejection mechanisms to organ transplant.

* CNIs may restore tolerance and improve implantation when Th1/Th2 imbalance or NK-cell
activation is present.

 Mechanism: Th1l/Th2 rebalance
e Use in immune-abnormal RPL (Th1/Th21, CD56+/CD57+ 1)




CNIs Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl Year M-H, Fixed, 95% CI
RM
Ling 2017 25 66 14 20 12.8% 0.26 [0.09,0.77) 2017
Azizi 2018 7 38 20 38 156% 0.20[0.07,0.57] 2018 T
Zhao 2021 24 1M 41 100 301% 0.45[0.24,0.82) 2021 —
Liu 2023 15 75 27 74 208% 0.44[0.21,091] 2023 |
Subtotal (95% CI) 280 232 79.3%  0.37[0.25,0.54] <
Total events 71 102
Heterogeneity: Chi*= 2.25, df = 3 (P = 0.52); F= 0% MR
Test for overall effect: Z= 4.98 (P < 0.00001)
Total (95% CI) 410 358 100.0%  0.45[0.32,0.63] <
oAl events T2 TS0
Heterogeneity: Chi*=11.03, df=6 (P = 0.09), = 46% 0 502 051 150 550
Testfor overall effec_t: Z=489(P < 0.00001) Favours [control] Favours [intervention]
Testfor subgroup differences: Chi*=3.72, df=1 (P=0.05), F=73.1%
RIF plus RM Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl Year M-H, Fixed, 95% CI
6.1.1 CsA
Qu 2021 37 58 57 120 37.6%  1.95[1.02,3.71] 2021 i
Cheng 2022 36 62 32 84 3.9%  225[1.15,4.400 2022 —&—
Subtotal (95% ClI) 120 204 69.5% 2.09[1.31,3.32] R
Total events 73 89
Heterogeneity: Chi*=0.09, df=1 (P =0.76); F=0%
Testfor overall effect: Z=3.10 (P =0.002)
6.1.2 TAC
Nakagawa 2015 16 25 0 0 Mot estimable 2015
Shen 2022 41 60 47 104 305%  262[1.34,5.100 2022 D
Subtotal (95% ClI) 85 104 30.5% 2.62[1.34,5.10] —asfior
Total events 57 47
Heterogeneity: Not applicable LB R
Test for overall effect: Z= 2.83 (P = 0.005)
100.0%  2.25[1.54,3.29] -

| Total (95% CI) 205 308

Heterogeneity: Chi*=0.39, df= 2 (P=0.82); F= 0%
Test for overall effect: Z=4.17 (P < 0.0001)

Test for subgroup differences: Chi*=0.30, df=1 (P =0.58), F=0%

Favours [control]

10 50

Favours [intervention]

* MR{,, LBR

Recommendation

v There is low-level evidence
(concerning a small number of
studies) that tacrolimus and
cyclosporine treatment
improve LBR in women with
RPL and immune abnormalities

Cavalcante MB et al. J Reprod Immunol. 2023



G-CSF

Anti inflammatory, angiogenic

OvIDUCT A{‘UTERUS

* Endometrial decidualization, regulation
of trophoblastic development, placental
metabolism, angiogenesis= & ol \
implantation O 2t04 Ertnor
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gmbryotrophic: CSF1
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Table Il Results of the study in patients treated with G-CSF and controls (placebo)

G-CSF Placebo P-value

Number of live births (%) 29 (82.8) 16 (48.5) 0.006 |
Number of miscarriages (%) 6 (17.2) 17 (51.5) 0.006 |
Gestational week of miscarriage (mean + SD) 6.0+ I.1 6.2+ 1.0 0.6989
Newborn weight (g, mean + SD) 3050 + 220 3125 + 240 0.3098
Side effects

Skin rash | 0 0.5147
Leukocytosis 2 0 0.2617
Pregnancy complication® 0 | 0.3535

*Pre-eclampsia.

200000 -

-

e G-CSF group®|A{ LBRT, MR,

140000 |
g ] e b-hCG I
= ol mG-CSF
T 100000
g . H Placebo
s E o
g 60000 | Control

-

20000 J

6 weeks 7 weeks 8weeks 9 weeks Scarpellini F, Sbracia M. Hum Reprod. 2009
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Efficacy and safety of recombinant human granulocyte colony-stimulating
factor in patients with unexplained recurrent spontaneous abortion: A
systematic review and meta-analysis

Fangxiang Mu, Jiumei Huang, Xianghui Zeng, Ling Liu, Fang Wang

3t C|X}2l Inclusion Criteria G-CSF 2TF-E0{H.A|7| Fa dAnt a=
inS. . >29 9

legzso etal RCT (320 /L;)RPL 35%_@/ mL1U, 12] PR 87.7% vs 57.7% (p<0.05) PRA

Eapen A. et al. >32| uRPL 1 pg/kg/week SC PR 59.2% vs 68.9% =qlolo

2019 RCT (76/74) Hi2t S RE{ UM 5 9F K|  LBR59.2% vs 64.9% =21t 818, AEsT
. >392 9 -

gg‘?;dOUSt S-etal RCT (;B/L;;RPL ﬁﬁgrgm U,1 2] PR 17.4% vs 11.1% SHEY Ag

Ful.etal. >23| uRPL 5 ug/kg/day SC x 5&

o1 RCT 25 /133) uﬂueilyigf ’%*LUI = PR 85.9% vs 68.7% (p<0.05) PR, LBR

Santjohanser C. et al >22| uRPL 5 ug/kg/day SC QD or QOD =L ole

2013 S s ujzH 2ol Al gol AlmER|  PRAGITVS 0% 2 &S

Scarpellini & Sbracia >32| uRPL 1 ug/kg/day SC

LBRD (RR 1.35) but heterogeneous

IVERSITY



G-CSF

* Recommendation
v'Conflicting evidence for G-CSF as a treatment for uRPL
v'"New RCTs are needed

There is no evidence to recommended G-CSF in women
Strong oDDm

with unexplained RPL.




Anti-TNF Therapy

e Used for autoimmune inflammatory diseases (RA, AS, PsA, IBD)
refractory to conventional immunosuppressants

* Mechanism: TNF-a blockade - improve Th1/Treg balance
* RCT

* Combined treatment with adalimumab and IVIG significantly improved
implantation, clinical pregnancy, and live birth rates
Winger et al. 2009
e Etanercept treatment significantly increased live birth rates and reduced TNF-
a levels and NK cell activity in women with 24 RPL

FulJetal. 2019




Anti-TNF Therapy

e Recommendations

v’ Conflicting data for using anti-TNF as a monotherapy for RPL
v New RCTs are needed

v’ Screen for latent TB before use




Heparin + ASA

* Mechanism: anticoagulation + trophoblast protection

 APS: LMWH+ASA - LBRT
* Inherited thrombophilia : insufficient evidence

e URPL without APS: inconclusive evidence




Cochrane Database of Systematic reviews Review - Intervention Free access

Aspirin or heparin or both for improving pregnancy outcomes in
women with persistent antiphospholipid antibodies and recurrent
pregnancy loss

Eva N Hamulyak, Luuk JJ Scheres, Mauritia C Marijnen, Mariétte Goddijn, & Saskia Middeldorp Authors' declarations of interest
Version published: 02 May 2020 Version history
https://doi.org/10.1002/14651858.CD012852.pub2 &'

« aPL &g QI RPL 2HA}

H| RR, 95% CI A1} o=
Aspirin(ASA) vs placebo LBR 0.94, 0.71-1.25 AOlglE IR =
Heparin+ASA vs ASA LBR:1.27, 1.09-1.49 LBRS7F =

MR : 0.48, 0.32-0.71 MR &2
LMWH+ASA vs ASA/ 1.20, 1.04-1.38 / LBRS7F =
UFH+ASA vs ASA 1.74,1.28-2.35
LMWH vs ASA LBR 1.2, 1.00-1.43 LBR S 7}
LMWH+ASA vs UFH+ASA  LBR: 1.44, 0.80-2.62 MR &2

MR : 0.53, 0.28-0.99

Antiphospholipid & RPLO| A= LMWH + ASA A2 0| A] LBRS

=0l MR= =Y 7Iad0| /UZ.

Hamulyak EN et al. Cochrane Database Syst Rev. 2020




Heparin + ASA

* Inherited thrombophilia

Author, year Outcome Case Control RR / OR, 95% ClI Conclusion
LMWH vs. ASA 119 120 1.08, ClI =0.93-1.26, p=0.3 No Difference in LBR
De J t al.
€Jjongeta LMWH vs. CTL 231 222 1.23, C1 0.84-1.81, p =0.29 No Difference in LBR
2014
LMWH+ ASA vs. CTL 161 161 1.01, C1 0.87-1.16, p =0.94 No Difference in LBR
Skeith, et al
5016 LBR 201/238 159/245 0.81, 0.55-1.19, p=0.28 No difference in LBR
Factor V: 2.44, 1.96-3.03 Genetic
thrombophilias
Liu et al 2021 MR 30,254 PGM: 2.08, 1.61-2.68

Protein S: 3.45, 1.15-10.35

increase the risk of
SABs

NIVERSITY




LMWH Standard care Unadjusted  Adjusted Absolute risk
(n=162) (n=158) analysis* analysist difference
Livebirth 116 (72%) 112 (71%) 1.04 1.08 0-7% (95% Cl
(0-64t01-68); (0-65t01:78); -9-2% t010-6%)
p=0-99 p=0-77
Pregnancy loss 46 (28%) 461 (29%)

Data are n (%) unless stated otherwise. LMWH=low-molecular-weight heparin. *0Odds ratio (95% Cl) and y* test p value
with continuity correction. Odds ratio (95% Cl) and p value logistic regression adjusted for maternal age (<36 years,
>36 years), number of miscarriages (2, 23), tertiary or non-tertiary centre, and randomising country (UK, Netherlands),
with the standard surveillance group as the reference group. $One set of triplets in the standard care group was
counted as a livebirth as two of the three fetuses were livebirths; the other was terminated at 8 + 3 weeks' gestation.
This termination has not been counted in this table.

Table 2: Pregnancy outcome (livebirth rates)

LMWH (n/N)  Standard care (n/N) OR (95% CI) Pinteraction
Maternal age p=0-17
<36 years 84/103 76/101 1T 145 (0-74-2-85)
=36 years 32/59 36/57 — e 069 (0-33-145)
Number of previous miscarriages p=0-34
2 35/45 42/51 ——— 0-75 (0-27-2-05)
=3 81/117 70/107 —T— 119 (0-68-2-08)
Previous livebirth p=0-73
Yes 56/77 47/64 —e— 0-96 (0-46-2-04)
No 58/83 63/92 —— 1.07 (0-56-2-03)
ITtype
FactorV Leiden 68/96 58/83 — 1.05 (0-55-1:99)
Prothrombin G20210A mutation 26/36 30/41 —e—— 0-95 (0-35-2:60) p=0-84
Protein S deficiency 15/21 14/18 - e |—— 0-71 (0-17-3-08) p=0-59
Combined 2/4 3/4 < 0-33(0-02-6-65) p=0-67

0 :'Jl Ofl 1.0 1OI0
+— —»

Favours control Favours LMWH

UNIVERSITY

International, open-label RCT

Enoxaparin 40mg SC daily

AMHAE AMH 5 73 O|L A2 2
OF A|77FR] K|

LMWHE Bt &4 + 74748
thrombophilia 0{-d0| A LBRS 7H4d
StX| R

A, 7Lkl O] livebirth FF,
thrombophilia s | -2 XtO| =
FHE ST ESE AAIE flet 2 A

= L
AF S LMWH o] AtE HASEX| &2

Quenby S et al. Lancet. 2023




Heparin + ASA

Recommendations

For women who fulfil the laboratory criteria of APS and a

v Heparin + ASA during pregnancy may increase history of three or more pregnancy losses, we suggest

the LBR in RPL women with perSiStent aPL administration with low-dose aspirin (75 to 100 mg/day) N

when compared with aspirin treatment alone. starting before conception, and a prophylactic dose Condtional - @=as
v’ Excluding APS, conflicting data for heparin th;;:;nngFt:;rc:m:)ts:ami:: date of a positive

treatment for uRPL with or without

th rombophilia. The GDG suggests offering anticoagulant treatment for

.. women with two pregnancy losses and APS, only in the GPP
v'LMWH and aspirin are recommended for

patients with APS throughout pregnancy and
postpartum.

context of clinical research.

Recommendation

Heparin or low dose aspirin are not recommended, as
v’ Further research for dose, duration, and there is evidence that they do not improve live birth rate in ~ strong @@=

patient selection is needed. women with unexplained RPL.

NIVERSITY



Hydroxychloroquine (HCQ)

 Mechanism: TLR inhibition, anti-inflammatory, antithrombotic
e Cost effective

e Evidence

 HCQreversed antiphospholipid antibody—mediated suppression of first-trimester trophoblast
invasion and differentiation, normalizing cytokine and angiogenic factor expression.
Albert et al. AJRI 2014

* Among women with APS-related recurrent spontaneous abortion, regimens combining HCQ
with low-dose aspirin and heparin achieved higher live-birth rates.

Mekinian et al. 2017, Ye et al 2017




Hydroxychloroquine (HCQ)

Recommendations
v Low level evidence for HCQ treatment for uRPL

v' HCQ can be considered for uRPL women with autoimmunity (APS, SLE, RA, aPL+
etc) or placental inflammatory diseases, who failed 15t line treatment.

v Dose: 100—200 mg BID
v’ Duration : maintain through pregnancy/postpartum

Cochrane Central Register of Controlled Trials

Hydroxychloroquine for prevention of recurrent miscarriage: results
of BBQ study, a french multicentre randomised placebo-controlled

trial

Pasquier E
Human reproduction (Oxford, England), 2025, 40, i13 | added to CENTRAL: 31 August 2025 | 2025 Issue 8
https://doi.org/10.1093/humrep/deaf097.022 &'




hCG

* Mechanism: decidualization, angiogenesis, immune tolerance
e Cochrane (5 studies): MR, trend (RR 0.51)

* Recommendation
v’ Low level of evidence that the injection of hCG prevents pregnancy loss

v'Lack of high-quality evidence, uncertain benefit

There is insufficient evidence to recommend the use of hCG
to improve live birth rate in women with RPL and luteal conditional @®@us

phase insufficiency.




1 Corticosteroids Moderat uRPL O] A = T O] AF(PMUNK=5%, ANA+, autoAb+)0| Al H 1 Prednisone EE= prednisolone 10-20 mg/day. ™ O] AF (ANA+, uNK>5%)O]|
orticosterolds  Moderate HojolA gl e RUE ML UM HEE 142 7| THK| X, e Fe =1y
0| & (pbNK, Th1/Th2 2, AH7HHY 24d) X 242  200-400 mg/kg IV,
= o ’ - o, -1 O O 7 | k=3
2 G Moderate L OI0IA B3, AU H AT, 137 2, Yu F R, UE
3 Ut Low—Moderate 58270 M= urPL IO =S A1, otE L 231 100 million/dose, L|LZFAF  O|=(FpA) 2X].
anti-paternal Ab seroconversion 2 Q1 Z ==, AUA M.QAA = ZEO XA EH,
0| &k (pbNK cytotoxicity, Thl cytokine ) Of 41 Of| A{ 20% soybean oil 7|2t ILE, & &F C}QF, o
v OIE row LBR1\ 7hs 4. ) UM M = AT 123, & R Rd g
o
5 Vitamin D 'g'q(ﬁ%ite RPLEL bieroi p e RpL /B0 Vitamin D3 20004000 1U/day, ZAY n¥ T (OtZalFHA,
5\;(;%_—'5_3_“ HEANHAZE 2 QUOLLBREFY Z2H RS AL M 2@ E 25(0H)D > 30 ng/mL FX|. =S9X9) B =
6 Calcineurin Low Th1/Th2 ratio, CD56+/CD57+ NK cell M & HHO| A Tacrolimus 0.5-2 mg/day (7l €2}, Th1/Th2 ratio 7| Bt 8 EH
Inhibitors OMO|MBRM E0. O 2 TQ, A TEE AIZL HE
- uRPLO|A| 21t S=HA, rhG-CSF 1ug/kg SC, =
- == O S peT
] o CHEQW O x4 Etanercept 25 mg/week SC, A7t et X =25, 24
8 Anti-TNF Conflicting L& AT A refractory innate immune RPLO| A{ LBR. QUM M= B, A32|d E

9 Heparin + ASA

Moderate (APS)

APS O] 4 0{| A LMWH + ASA - LBR

LMWH + ASA 75-100mg po qd,

Thrombotic APS S X| 2 & ZF

Conflicting (URPL)  uRPLOIl= 2+ 25 &. OIAl X~EOFS X[ Obstetric APS > Of| &+ &2f
Hydroxychloroqui uRPL 0|4 & Xt7HH A ESHAPS, SLE, RA) 22 autoAb HCQ 100-200 mg BID, <o O P
10 e Low QP RIOIA 13 . QA . QA B A K& =EARSEAS S

= .

11 hCG

Low

hcG TAIZ RO 2H ESE.
&7 RCTOIAM MR, B

Urlnary or recombinant hCG IM EE= U =Y
Hi2t S L= OlAl X 7| HIRE 01

UNIVERSITY




ASRI 2025

Definition * First guideline to

* 22 miscarriages systematically define

* Immune mechanisms considered immunotherapy for RPL
* Provides practical

recommendations for 11

* Evaluation — General immunotherapies
* Genetic, uterine, endocrine, APS * Establishes standardized
* Same as previous guidelines el egy ane desing
protocols
* Integrates immune-based
e Evaluation — Immune factors patient selection criteria

(e.g., NK, Th1/Th2,
autoantibodies)

* NK cell activity
* Th1/Th2 cytokine ratio
e Other biomarkers (research-based)

Low to moderate evidence
quality for most therapies
High heterogeneity among
included studies

Limited RCTs and small
sample sizes

Cost and accessibility issues
for treatments (e.g., IVIG,
CNls)

Lacks long-term safety and
cost-effectiveness data




St3| g9 AAHD = £3
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ASRM O AL (%c—jil-*—_l (A|r75|) <=/ At AMa7lg 7 7t EH, update
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TT — T 1o T al ste 7
, . Ao spusARELA. T AT SIS aHE ,
ESHRE  >22| &AM L 28] TsHE AE (&HTPO MHAX| Z(IVIG, Intralipid &) evidence-based M| =2,
(2022) /&t 'C%”EI %%‘RI)_ =l TSHK| i =28 AA x4}
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ol o0 marker 12 7t (B W) . o HIS FAHH2 =
(2025) H 22l APS Il A corticosteroid, intralipid, TNF-a 555151 5101 = 3L 0]
Ax) ) =T inhibitor & ZZF #H1 Seleh 7roj=erel
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Take home message

* >70% of RPL involve immune abnormalities
* Highest evidence: corticosteroids, IVIG

* Immune-targeted therapy effective in selected patients

* Precision-based immunotherapy emphasized
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