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ERLH] dentifying Unique Inflammatory Cytokine
Profiles in Maternal-Fetal Dyads with COVID-19
Kelsey B. Loeliger', Verénica Gonzalez', Mary Prahl’,
Joshua F. Robinson', Dongli Song?, Priya Jegatheesan’,
Stephanie L. Gaw’

=

"University of California, San Francisco, San Francisco, CA, *Santa Clara
Valley Medical Center, Santa Clara Valley Medical Center, CA, *UCSF School
of Medicine, San Francisco, CA

OBJECTIVE: Dysregulated immunity plays a critical role in deter-
mining COVID-19 disease severity. Pregnancy increases the risk for
severe morbidity, yet little is known about how this altered immune
state influences maternal-fetal immunity. We investigated cytokine
responses to SARS-CoV-2 in maternal-fetal dyad pairs.

STUDY DESIGN: Maternal plasma, cord plasma, and placental tissue
samples were collected from 17 dyads enrolled in a prospective
cohort of pregnant patients diagnosed with COVID-19. The levels of
24 cytokines were measured by Luminex multiplex bead assays.
Differences in cytokine levels by disease severity (3 symptomatic vs.
14 moderate to severe disease cases) were analyzed by Mann-
Whitney U tests. Spearman correlation matrices explored unique
profile patterns between individual cytokines.

RESULTS: 21 of 24 cytokines had detectable levels. In all samples, IL-
7, IFN-B, and IL-28B levels were lower in symptomatic disease
(p=0.040, 0.040, 0.088, respectively). In maternal samples, IFN-0
levels were lower in symptomatic disease (p=0.062). In placenta, IL-
10, IL12p70, and TEN-« levels were lower (p=0.023, 0.039, 0.062,
respectively). In fetal cord blood, IL-7, TNFRI, TNF-«, IL-28B, and
IL-10 levels were lower in symptomatic disease (p=0.062, 0.054,
0.050, 0.022, 0.062, respectively). Collectively, IL-1b levels correlated
with IL-8 (r,=0.78), CCL4 with CCL3 (r,=0.84), and CCL17 with
CCL22 (r;=0.84). Evaluating sample types separately, 11/24 cyto-
kines significantly correlated with other cytokine levels. In placenta,
the strongest of these correlations were CCL3 with CCL4 (r,=0.88),
and CCL17 with CXCL9 (r,=0.92). In cord blood, CCL3 correlated
with CCL4 (r,=0.95) and IL4 (r,=0.86), and CCL17 with CCL22
(rs=0.85). CXCL9 correlated with CCL3 in both maternal plasma
and placenta (ry=0.74, 0.83, respectively). TNFRI correlated with
CCL4 in both maternal and cord plasma (r;=072, 0.74 respectively).
CONCLUSION: Cytokine profiles significantly differ between maternal,
fetal, and placental samples, as well as by disease severity. Further
investigation is needed to better understand disease pathology in

pregnancy.
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Figure 1. Maternal plasma, placental, and fetal plasma cytokine levels by presence of symptoms of SARS-CoV-2 infection.

Plasma cytokines levels in at the time of delivery where evaluated by multiplex bead assay and stratified by presence of SARS-CoV-2
infection symptoms. Blue dots indicate matemal SARS-CoV-2 infection symptoms at any time during pregnancy. Red dots indicated
matemal SARS-CoV-2 infection without symtpoms.
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Figure 2. Matemal plasma, placental, and fetal cord plasma cytokine levels by presence of symptoms of SARS-CoV-2 infection.
Plasma cytokines levels in at the time of delivery where evaluated by multiplex bead assay and stratified by presence of SARS-CoV-2

infection symptoms. Blue dots indicate maternal SARS-CoV-2 infection symptoms at any time during pregnancy. Red dots indicated
matemal SARS-CoV-2 infection without symtpoms.

ERLE] substance use during pregnancy and

obstetrical outcomes, a retrospective cohort '.)
population based study

Kari Evansl, Pensee Wuz, Mamas Mamasz, Paul Kang3,

Martha Gulati®, Jordan H. Perlow’

'Banner University Medical Center Phoenix, Phoenix, AZ, Keele University,
Keele University, England, *University of Arizona College of Medicine
Phoenix, Phoenix, AZ

OBJECTIVE: Substance use complicates approximately 5% of all
pregnancies and is known to be associated with adverse maternal
and neonatal outcomes. The purpose of this study was to evaluate
the obstetrical outcomes associated with individual substances of
use.

STUDY DESIGN: Using The Healthcare Cost and Utilization Project-
Nationwide Inpatient Sample from 2004 to 2014, a retrospective
cohort analysis was performed, comparing women with and without
substance use and their relation with pregnancy outcomes. All
hospitalization for delivery, substance use and pregnancy outcomes
were identified based on ICD-9 codes. Odds ratios (OR) of specific
pregnancy outcomes were calculated using logistical regression
adjusting for patient demographics, hospital characteristics, and
medical comorbidities.

RESULTS: Amphetamine/methamphetamine, opioid, cannabis, and
polysubstance use increased from 2004-2014 (p< 0.001), cocaine use
decreased (p< 0.001), and alcohol use was unchanged (p=
0.22)(Figure 1). Pregnancies associated with substance use had an
increased OR for premature rupture of membranes (PROM),
placental abruption, preterm deliveries, fetal growth restriction, and
stillbirth across all substances (p< 0.001)(Table 1). There was also a
significant increased OR for cerebrovascular complications across all
substances (p< 0.05). An increased OR of a cardiac arrest in preg-
nancy was seen in amphetamine/methamphetamine (OR 6.94, p<
0.001) and opioid use (OR 4.15 p< 0.001), when compared with
those without substance use. Maternal death was associated with
amphetamine/methamphetamine (OR 3.7, p< 0.01), cocaine (OR
2.92, p< 0.001), alcohol (OR 6.92, p< 0.001), and polysubstance use
(OR 6.02, p< 0.001), when compared with those without any sub-
stance use.

CONCLUSION: These findings have important public health conse-
quence, with a substance use continuing to increase in the United

States. Substance use is associated with an increase in fetal and
maternal morbidity and mortality, and need to be recognized to
identify high-risk pregnancies.
Figure 1. Trends in percentage of deliveries complicated by substance
lise from 2004-2014.

1200
> 1000
; w—Amghetamine or
= Metyamphetamine
< £ 800
g Cocire
~
-]
8% 600 .
.,: i e O pioid
&8 a0
" .
o Cannabis
&
3 200
—
—Alcchol
0
a 4
2004 2006 2008 2000 2012 2014 e pyyuibstance Use
Year
Table 1. Odds ratio of adverse preg Y by of use comp. to p ies without
substance use adjusted for demographics, hospital characteristics, and comorbidities.
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hemorrhage
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Acesthesa 0.60 (0.9, 0.92)* 071052, 0.M)* 08160, 109 085 (070, 1.02) o730 120 089059, 1.4)
Sepuls’ 420267, 660)°* | 353(244,513)%%* | 493(360 6 76)°** 100 {065, 1 55) 213(105 432 499 (3.6 7.40)°%*
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*P<0.05 **P<0.01 ***P<0.001

ERLZ severe maternal morbidity in pregnant
patients with severe acute respiratory syndrome
coronavirus 2 infection

Moti Gulersen', Burton Rochelson', Weiwei Shan?,
Cara Staszewski’, Michael Nimaroff', Matthew J. Blitz'
'Zucker School of Medicine at Hofstra/Northwell, Manhasset, NY, *Feinstein
Institutes for Medical Research/Northwell Health, Manhasset, NYY, *Northwell
Health, Nassau County, NY

OBJECTIVE: To evaluate the risk of severe maternal morbidity (SMM)
associated with severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) infection in pregnancy.

STUDY DESIGN: A multicenter retrospective cohort study of all
pregnant patients who had SARS-CoV-2 testing and delivered in a
New York health system between March 1st, 2020 and March 1st,
2021. Patients with missing test results were excluded. The primary
outcome of SMM, derived from the American College of Obstetri-
cians and Gynecologists and Society for Maternal-Fetal Medicine
example list of diagnoses and complications, was compared between
two groups: patients who tested positive for SARS-CoV-2 during
pregnancy (n = 1,653) versus patients who tested negative (n =
20,785). Secondary outcomes included subgroups of SMM. Multi-
variable logistic regression was used to adjust for potential con-
founders such as maternal demographics, neighborhood
socioeconomic status, hospital location, and pregnancy-related
complications.

RESULTS: Baseline characteristics that differed significantly between
the two groups are displayed in Table 1. Patients with SARS-CoV-2
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