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Preeclampsia (PE)

• New onset hypertension occurring at    

20 weeks or more of gestation

• 4-10% pregnancies affected

• High morbidity and mortality 

• Limited treatment options

• Prior research suggest an immune 

component to PE

• Spectrum-- Severe features brief review 

(include box3) Collier et al. Reprod Sci. 2023 
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-serious, unpredictable
-new onset hypertension
-PE leads to >40k maternal deaths and >500k fetal deaths, burden on middle to low income countries and disadvantaged groups
-Treatment options: close hospital monitoring, early delivery, medication, etc

Prior studies: Pro-inflammatory T cell polarization at delivery in preeclampsia

"Prior research only looked at the time of birth after onset of preeclampsia vs no pree“

Some people develop more severe features of preeclampsia including blood pressure, laboratory, and clinical symptoms




CD4 and CD8 Effector Cells in Pregnancy 

Adapted from Kiefer et al. Front Immunol. 2019
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Th1 Cells: Secrete IFNg (Pro-inflammatory)
Th2 Cells: Secrete IL-4 (Anti-inflammatory)
Th17 Cells: Secrete IL-17
Treg Cells: Secrete IL-10 (Regulatory)
Memory cd45ro? Opposite is cd45ra (naïve)



Pregnancy presents a significant challenge to the 
maternal immune system
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Racicot & Mor. J Clin Invest. 2017
Guerin et al. Human Reprod Update. 2009
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Pregnancy: supporting a genetically distinct fetus within the uterus
Decidua is the site for attachment, invasion, and growth of placenta and is filled with maternal immune cells at the interface of the uterus and placenta
Successful pregnancy necessitates balanced/adaptive immune system– NOT a suppressed one
Here is a simplified example of healthy pregnancy with a balance of regulatory T cells (Treg) and effector T cells that recognize the foreign placenta antigens
When the balance is tipped toward the effector activation, you could theoretically have increased obstetric complications such as preeclampsia
Our group has previously demonstrated increased pro-inflammatory T cell imbalance at birth in preeclampsia compared to no preeclampsia





Flow cytometry identifies T cell populations and functional 
cytokine production from maternal peripheral blood
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Objective

Identify functional memory (CD45RO+) T cell changes in the 

second trimester associated with progression to PE



Longitudinal cohort of pregnant individuals without PE

Collection Medical Record ReviewFlow Cytometry
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We enrolled 100 participants in a prospective cohort and collected peripheral blood throughout pregnancy (in each trimester and delivery).
6 individuals ultimately developed preeclampsia with severe features. 3 of them had 2nd trimester samples collected for analysis
We conducted a nested case-control study using the 3 samples from the 2nd trimester in individuals that developed preeclampsia with severe features. 
We selected 13 control participants without hypertension in pregnancy with 2nd trimester samples as a control group



Baseline characteristics

PE* with severe features
N=3

Control
N=13

Maternal age (years) 35 (34-37) 34 (32-36)

Chronic medical conditions

Hypertension 33% 15%

Diabetes 33% 8%

Obesity 0% 62%

Autoimmune disease 33% 0%

Nulliparity 100% 39%

Gestational age at birth (week) 37 (37-38) 39 (37-39)

Data presented as median (interquartile range) or number (percent)
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All of our participants developed preeclampsia with severe features. Mention PE with severe features



We identified memory T cell populations and quantified double positive 
cytokine production in 2nd trimester samples using flow cytometry
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Ai-ris to replace IFNg and TNFa with a double positive plot



Memory T cells in the 2nd trimester had a higher proinflammatory
cytokine profile in PE compared to controls

Presenter Notes
Presentation Notes
Confirm whether p values are similar or mistake
Take our second trimester part and add to title instead of figure



Regulatory T cells in preeclampsia had significantly higher production 
of pro-inflammatory IL-17 prior to PE onset

Association of PE with IL-17α Treg production 

IL-17 producing CD4 Tregs

PE
N=3

Control
N=13 P-value

IL-17 
CD4 
Tregs

2.1 (1.3, 3.2) 0.8 (0.58, 1.2) 0.01
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Why is this the only cytokine analysed or showed
Remove table, figure is enough



Conclusions

• Higher pro-inflammatory IFN-γ and TNFα CD8 and CD4 memory T cells from 

participants who developed PE 

• Results were not statistically significant
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Low SAMPLE SIZE -> LOW STATISTICAL POWER - Difficult to predict actual differences between groups
Separate slides



Strengths & Limitations

• Ability to examine immune profile preceding clinical disease

• Potential to correlate T cell cytokine assays with serum cytokine levels

• Low sample size 

• Evaluate effect of TNFα inhibitor therapies (currently approved for chronic 

inflammatory diseases) in pregnant individuals at risk for PE

• Probe existing large cohorts to evaluate cytokine production prior to PE

Future Directions

Presenter Notes
Presentation Notes
Able to have PE diagnosis through medical record review
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Thank you for your time!

Any Questions?
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Additional Baseline characteristics

PE with severe features
N=3

Control
N=13

Race

Asian 0 (0%) 1 (7.7%)

Black 1 (33.3%) 1 (7.7%)

White 2 (66.7%) 9 (69.2%)

Multiple/Other 0 (0%) 2 (15.4%)

Hispanic 0 (0%) 2 (15.4%)
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