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25%
of all pregnancies 

end as a loss (1)

>30M
pregnancy losses occur 

worldwide yearly (2)

No
investigations on why and 

no standard care (3)

(1)  Macklon et al. 2005, (2) Siobhan et al., The Lancet, 2021, (3) ESHRE guidelines, (4) Westergaard et al., 2020, (5) Kolte et al., 2021.

increased risk of multiple 

diseases such as CVD, diabetes 

and mental disease (4)

Later
of another pregnancy loss 

increases for every loss(5)

Risk
number of children in couples 

with previous PL (5)

Lower

Pregnancy loss numbers
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WHY?

How to 

prevent?



.

“We wished for earlier access to diagnostic tests and treatment rather than 
the required three PLs”

“it was cruel to go through the emotional pain related to a third PL before 
being able to seek specialized care. ..precious time has been wasted waiting 
for a referral”

“we perceived insensitivity when hearing comments from physicians like ‘it’s 
common’ or ‘you can try again’.”

Koert et al. 2019. Human Reproduction

Unmet need



Still no international consensus

• ESHRE’s definition: 

• Two or more PL (confirmed by s/u-hcg)

• Not necessarily consecutive

• Mola and ectopic not included

• In Denmark:

• Three consecutive or

• Two second trimester losses

• Primary or secondary

6

Recurrent pregnancy loss
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The era of telling women to 

“just try again” is over.

The Lancet series ‘Miscarriage matters’ (2021)
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Expert’s recommendations from The Lancet’s series

Patient support groups

Online self-help and 
information tools

Referral if any chronic 
disease (Diabetes, 
hypertension ect)

Mental health screening

Appointment with a 
miscarriage clinic

Thyroid screening and 
full blood count and 
referral to a specialist  if 
abnormal

Access to reassurance 
scans in subsequent 
pregnancies

Referral to a specialist 
led RPL clinic

RPL investigations

Screening and care for 
mental Health issues 



Bortoletto P, Lucas ES, Melo P, et al. Miscarriage syndrome: linking early pregnancy loss to obstetric and age-related disorders. EBioMedicine 2022; 81: 104134.

Are all losses caused by fetal genetics?

"Pregnancy loss is the 

body's quality control that 

ensures that only healthy 

fetuses survive"

How many can we 

prevented?

Non-genetic
cause

(40-50%)
Caused by 

fetal genetics
(50-60%)

Connection with 

illness later in life

= miscarriage 

syndrome

Origin

Risk factors 

for 

accelerated 

aging 



• Nation wide registry-based cohort of 1 370 896 ever 

pregnant women and 10 691 (0.77%) with RPL

• Women with RPL ≥ 3 PL divided into primary and 

secondary RPL

• Comparison group

• Women without RPL

• Matched 1:20 by year of birth, parity

• Followed until

• Event occurred

• Death

• End of data

PL associated with later disease – but what is the link?

Obstetric 

complications 

RPL investigation

CVD 

Autoimmune disease 

Mental disorders

Thyroid Disorders

Type 2 Diabetes

Asthma

Mental disorders

Gastro- entestinal

diseases

Mental disorders

Westergaard D, et al. J Am Heart Assoc. 2020 Apr 21;9(8):e015069. PMID: 32299291.
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Association between PL and endocrine disease

Women with endocrine 

disease: 

56,618 (15%) women

Women without endocrine 

disease: 

309,921 (85%) women

Unpublished results, manuscript in preparation

Data:



Inclusion criteria:

✓ Age above 18 years

✓ Referred to a gynaecological dept/clinic with a 

confirmed PL (missed miscarriage, ongoing

spontanous, anembryonic)

✓ Willing to collect the pregnancy tissue

✓ Able to give an informed concent

Not included:

• Ectopic, mola or pregnancy of unknown location

Copenhagen Pregnancy Loss study

N= 2500 (continuing to 3000)

75% participation rate
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The aim of COPL:

To gain knowledge on causes for and the 
impact of pregnancy loss 

To improve diagnosis, treatment and 
prevention of pregnancy loss
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Mental state (both parents)
Stress

Depression

Anxiety

Grief

Sexual satisfaction

Fetal characteristics
Autopsy

Trimester screening results

Biomatrices

Life style (both parents)
Smoking

Alcohol

Exercise

Sleep

Drug abuse

Workload

Blood biomarkers
Plasma proteomics (panel of 3072)

Plasma metabolomics (panel of 200)

Clinical biochemistry (panel of 41)

mRNA

Genetics
WGS (30X) on trio

CfDNA

Health record (both parents)
Age

BMI

Waist/hip ratio

Blood pressure

Surgeries

Diagnoses

Medication

Reproductive history

Semen characteristics
Sperm count

DNA fragmentation (SDI)

Morphology

Microbiome
Vaginal microbiome (16S)

Rectal microbiome

Endocrine status
Thyroid 

PCOS

DM

Urine
Infection

Pollution

Endocrine-disrupting chemicals

Selenium

Register data*
Socioeconomic status

Education

Occupation

Civile status

Prescriptions

Uterus (3D US)
Volume

Malformations

Pathology

Data modalities in COPL

*  From 1977 until now
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SUB-STUDY COPL-EM

• 20% of COPL participants are ART treated

• Collection of arrested embryos and GV 

oocytes in subsequent cycles 

• 234 embryos/ GVs collected from 44 cycles

• Single cell sequencing to explore genetic 

status and similarities with previous loss
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brain heart liver

Deep phenotyping and genotyping of fetuses

Unknown tissue (28%) 

Preparation and pictures by collaborating Hoffmann Group UCHP  

Fetus (20%) 

Chorionic villi (52 %) 

• Ectoderm (brain)

• Mesoderm (heart)

• Endoderm (liver)



Aneuploid loss associated 

with better prognosis

Euploid loss associated 

with poorer prognosis 

and might indicate 

maternal condition

Ogasawara M, Aoki K, Okada S, Suzumori K. Embryonic karyotype of abortuses in relation to the number of previous miscarriages.Fertil Steril 2000; 73: 300–04.
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CffDNA-based fetal assessment in PL

Conclusions

• CffDNA based testing using an adjusted bioinformatic 

pipeline is performing well in PL

• 11% No-call rate in PL between GA 5 and 22 weeks

• Gives clarification for couples

• Enables early identification of women losing euploid 

pregnancies -> focus on euploid losses (clinical and 

research

• Different from NIPT in ongoing pregnancies as it is not 

having a direct therapeutic consequence

Schlaikjær Hartwig T., Lancet. 2023 Mar 4;401(10378):762-771. doi: 10.1016/S0140-6736(22)02610-1. Epub 2023 Feb 2. PMID: 36739882.



Mental impact on both men and women
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• Cumulative effect of RPL with an increase in 

pressure and exhaustion in men and women

• Important to include partner in consultations 

and treatment

• Men felt pressured to remain positive and 

support their partners despite their own 

feelings of loss

• Both men and women describe worry and 

anxiety in the next pregnancy

Ref: Koert et al., Human Reproduction, Vol.34, No.2 pp. 291–296, 2019 and Human Reproduction Open, 2023, 2023(3), hoad032 
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Is the vaginal microbiome associated with PL?



Vaginal microbiota transplantation (VMT)

Wrønding T, et al. EClinicalMedicine. 2023 Jun 26;61:102070. doi: 10.1016/j.eclinm.2023.102070. PMID: 37528843
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• Eubiotic Cervico Vaginal fluid is extracted 

as the entire microbiome 

• Contains bacteriophages, cytokines and 

metabolites.

• Processed and screened for infections

• Transplanted to dysbiotic recipient in the 

vagina

Xiumiao Zhao, Potential Role of Vaginal Microbiota in Ovarian Cancer Carcinogenesis, Progression and Treatment, Pharmaceutics 2023. 

What is VMT?
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Sequencing results of patient 0

Remember the 

partner
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Where to go from now
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• Pregnancy loss is complex and can not always be explained by fetal genetics

• Many misconceptions about PL exist – we need to break the taboo and keep 

exploring!

• Couples desire acknowledgement, earlier assessment, and inclusion of partners

• Important to differentiate between genetic and non-genetic causes to get the full 

picture and identify “miscarriage syndrome”

• Fetal genetic status in PL can be assessed down to GA 5 by cffDNA testing

• Be aware of endocrine disease as it is highly associated with PL

• Indications that dysbiosis is associated with PL

• Progesterone in next pregnancy in case of bleeding

• Couples experiencing pregnancy loss are motivated and committed to research 

– even in the acute phase

Summary – yes, we can do more



Thank you!
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THANK YOU! 

Clinical Team COPL (Copenhagen Pregnancy Loss Cohort)

Henriette Svarre Nielsen, David Westergaard, Sofie Bliddal, Signe B Blom, Ida Behrendt-Møller, Mette MBS Petersen, 
Ida M Søndergaard, Sarah Dandanell, Clara Brinkmann, Yasmin IE Sammaa-Aru, Emma S Juul, Emilie Dahlberg, Emilie P 
Madsen, Jesper Friis Petersen, Tine Wrønding, Nana, Aiza, Linea, Nina lC Freiesleben, Anne Zedeler , Emily Koert

cffDNA Team

Finn Stener Jørgensen, Louise Amby, Maiken Hemme Bro-Jørgensen, Lene Werge

ICMM (Hoffmann Group)

Eva Hoffmann, Jenny Gruhn, Andy Chi Ho Chan, Amy V Kaucher, Melissa Visser, Judith B Rodríguez

deCODE Genetics

Kári Stefánsson , Unnur Þorsteinsdóttir, Hákon Jónsson, Ólafur Þ. Magnússon, Valgerður Steinþórsdóttir

BII

Markus Herrgård, Trine Bartholdy, Louise Clemmensen, Shivani Joshi, Boyang Ji, Jonathan Robinson, Heike Ross, Maria 
Henriques De Jesus
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