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The NVP Genetics Consortium is an open collaborative 
network of researchers integrating data on the 
experience of nausea and vomiting during pregnancy 
(NVP) of women who have been pregnant at least once, 
with the goal of investigating genetic and environmental 
factors influencing NVP, NVP severity, hyperemesis 
gravidarum (HG), and their comorbidities. 



Recruited, phenotyped and 
genotyped a case:control
cohort

Recontacted cohorts at QIMR 
(MG, MT, WHL, QSKIN) with 
existing genotypes and 
collected phenotypes

Current N = 18,856  (with an 
additional ~ 9,000 from the 
new study AGDS)

We collected data from 
women living in Australia



Finland: GSA, Genetics of Sexuality and Aggression, N = 1,181

Spain: MTR, Murcia Twin Registry, N = 551

UK: ALSPAC, Avon Longitudinal Study of Parents and Children, N = 12,208

Denmark: DNHR, Danish National Hospital Register, N = 565,486 (9,074 HG cases)

- Danish Blood Donor Study (DBDS). N = 406 cases and 26,500 controls

- iPSYCH

Estonia: Estonian Genome Center at the University of Tartu (EGCUT), N = 606 cases 
and 16,946 controls

USA: Vanderbilt University Medical Center, N = > 280 cases an 4,473 controls

23andMe, N = 53,731

And stablished collaboration with other investigators 
in Europe and America



Genetics factors play an 
important role in the 
individual differences of NVP.



• In a large sample of Norwegian twins the broad sense heritability
• NVP as a pregnancy complication 53% 

• taking anti-nausea medication 73% 

• Sisters of women with HG are significantly more likely to experience either HG or 
moderate NVP.
• Odds Ratio: HG 16.7 [95% CI: 2.2-124.8]) or moderate NVP (OR: 5.6 [2.7-11.8]). 

In line with other studies



NVP is associated with psychosocial burden

• 70% of women with NVP reported a decreased ability to parent their other children 
effectively.

• Of those in employment, 65% reported being less attentive to their work, 28% 
changed their work schedule and 4% resigned.

• Antiemetics were prescribed to 26%, and the health and wellbeing of these women 
was comparable to that of individuals with chronic illnesses.

• 3.3% of participants terminating a pregnancy and 12.9% considering termination due 
to NVP; 15.2% terminating a pregnancy due to HG

Poursharif, B et al. 2008. J Perinatol 28, 176-181
Mazzotta, et al. 2001. J Psychosom Obstet Gynaecol 22, 7-12.
Smith, C., et al. 2000. Aust N Z J Obstet Gynaecol 40 397-401.



HG predicts postnatal depression

Hyperemesis gravidarum was the main predictor of postpartum depression [IRR 2.69, 95% 
CI 1.93–3.73] and postpartum acute stress (IRR 1.93, 95% CI 1.38–2.71).

Postpartum psychosis was not associated with pregnancy or obstetrical complications.

N ~ 400,000 Danish women



Psychosocial impacts of experiencing NVP were more predictive of postpartum 
depression than the physical characteristics of NVP and HG and still remained 
significant even when controlling for depression before and during pregnancy



Common current theories

• Reactive depression
• Depression in the face of stressors

• Hormonal triggers 
• Recurrent depression but different trigger

• Social risk factors
• Support

• Disadvantage & diet



However, 

depression prior to pregnancy is also a risk factor for severe NVP/HG

• Insurance claims data (Seng et al., 2007)

• Prevalence of HG was 1.8% overall, 3.8% with one psychiatric diagnosis, 5.8% with >1 psychiatric 
diagnosis.

• 1/10 HG cases had pre-pregnancy depression, anxiety, or substance abuse diagnoses

• Population sample in Canada (Fell et al. 2006)

• RR of 2.5 (95% CI 1.5; 4.2) for HG in women with depression compared to women without 
depression

• Population sample in Norway (Kjeldgaard el al., 2017)

• A lifetime history of depression was associated with higher odds for HG (aOR = 1.49, 95% CI (1.23; 1.79)). 

• But 2/3 of women with HG had neither a history of depression nor symptoms of current depression



• Increased risk of depression among children born from women with HG in 
their pregnancies (OR 6.9 [2.9,16.4]) 

• Significant increase in ‘any psychological diagnosis’ (38% vs 15%, OR 3.5 
[1.9-6.9])

And also



In summary

1. NVP / HG are associated with postpartum depression

2. Depression prior to pregnancy is associated with NVP/HG

3. Maternal NVP / HG is associated with depression in their offspring

4. NVP / HG are heritable

5. Depression is heritable (h2 ~30–40%)
(Sullivan, Neale, and Kendler (2000). The American Journal of Psychiatry).
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Our hypothesis is genetic pleiotropy 

Genes influencing depression also influence NVP

• If this were the case, we would expect that
• Genetic risk for depression will predict NVP

• There will be a genetic correlation between depression and NVP

• But
• As NVP and depression are both polygenic* we DO NOT expect to see overlapping 

genome-wide significant variants

* polygenic trait arise from the effect of multiple risk variants, each with small effects. 



OVERVIEW OF METHODS: Genome-wide association studies (GWAS)

• Which are the genetic variants associated with a trait?
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 Sum of risk alleles weighted by their 
respective effect sizes  estimated in a GWAS 
conducted in an independent sample.

Can be based on different p-value 
thresholds

• Quantitative measure of the individual cumulative genetic risk or polygenic vulnerability  
for a trait

OVERVIEW OF METHODS: GWAS extensions

• To what extent the same genetic variants are contributing to increasing or decreasing two traits?

2) Genetic correlations

 Based on variants being inherited in blocks (linkage disequilibrium) 

1) Polygenic risk scores (PRS)



Does genetic risk for depression predict NVP?

• Predictor: PRS based on PGC Major 
depressive disorder (MDD) GWAS 
(Wray et al (2018)
• leaving out the QIMR participants and 

23andMe 

• Outcomes: 
• Any NVP: 2,988 women 

• case: NVP 7+ days during any pregnancy

• controls: no NVP or less than 7 days in any pregnancy

• Severity: 10,911 women
• 1-5 scale no NVP -> severe NVP or HG



MDD genetic risk DOES predict NVP

NVP case / control NVP severity
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• Our meta-analysis for NVP severity

• Current n = 74,721 (ALSPAC, QSKIN, 23andMe)

• Waiting for final samples:

• severity of NVP: n = 20,395

• case/control HG: n = 1,292 cases and 47,919 controls



NVP IS genetically correlated with MDD

Traits rG se P

NVP and MDD .239 .045 1.1674e-07

NVP and Anxiety .154 .124 0.2148

NVP and Neuroticism .187 .036 2.7190e-07

Wray et al 2018, Nat Genetics

Otowa et al 2016, Mol Psychiatry

Luciano et al 2018, Nat Genetics



• Monitoring of NVP is important in women with a 

previous history of MDD

• Early intervention can prevent escalation of NVP

• Monitoring of mood in women with severe NVP is also 

important

Support for the genetic pleiotropy hypothesis.
There is a shared biology between NVP and MDD
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