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Pregnant, miserable, and starving in 21st century
America

Marlena S. Fejzo, PhD; Kimber W. MacGibbon, RN; Katherine L. Wisner, MD, MS
Severe nausea and vomiting of pregnancy is too common and devastating to be trivialized any longer. Authors of recent studies observed that chil-
dren exposed in utero to severe nausea and vomiting of pregnancy had an increased risk for autism spectrum disorder, a decreased brain cortical
volume, and developmental deficits. Research on severe nausea and vomiting of pregnancy and hyperemesis gravidarum has been disturbingly
slow. It was not until 2021 that an international consensus definition was published. Hyperemesis gravidarum starts before 16 weeks’ gestation,
is characterized by severe nausea with or without vomiting and an inability to eat and drink normally, and greatly limits daily activities. Maternal
misery is caused by unrelenting nausea, intractable retching or vomiting, ptyalism, dehydration, reflux, malnutrition, and social isolation. Hyperem-
esis gravidarum is the second most common reason for hospitalization in pregnancy. Symptoms can persist until delivery in one-third of individu-
als who experience extreme weight loss. Significant associations have been identified between hyperemesis gravidarum and multiple adverse
outcomes. Maternal deaths owing to hyperemesis gravidarum continue to be reported, and hyperemesis gravidarum is associated with high fetal
loss and termination rates. These grim findings highlight the critical public health importance of treating severe nausea and vomiting of pregnancy
early to mitigate serious complications that compromise maternal and offspring health during pregnancy and beyond. Despite suffering extreme
debility, individuals with hyperemesis gravidarum report feeling that their experiences were dismissed by healthcare professionals, contributing to
therapeutic termination, suicidal ideation, perinatal depression, and posttraumatic stress disorder. Hyperemesis gravidarum must be recognized
early and treated aggressively with frequent monitoring. Although medications can be effective in reducing symptoms, many patients do not gain
adequate relief, and new treatments are needed. A promising new avenue for treatment comes from genetic discoveries. The gene, growth differ-
entiation factor-15, which codes for a nausea and vomiting hormone produced by the placenta, is the greatest genetic risk factor for hyperemesis
gravidarum, and therapies are currently in clinical trials in cancer. However, until treatment is universally effective, abortion access must be avail-
able for refractory hyperemesis gravidarum. Herein, we emphasize data published since the most recent American College of Obstetrics and
Gynecology report (2018), such as long-term neuropsychiatric consequences in offspring exposed to hyperemesis gravidarum and suggest inter-
ventions anticipated to prevent progression of early symptoms to hyperemesis gravidarum.
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Introduction
Severe nausea and vomiting of preg-
nancy (sNVP) is too common and dev-
astating to be trivialized any longer.1

Authors of a recent study including
10,710 pregnancies reported that 14%
of participants were affected by vomit-
ing that led to maternal weight loss
and/or that extended beyond the sixth
gestational month. They also observed
that children exposed in utero to sNVP
had decreased brain cortical volume,
which mediated the relationship
between sNVP and developmental defi-
cits in language, learning, and motor
skills. There is a wealth of data about
the importance of stress, depression,
and anxiety on the long-term develop-
mental outcomes of children, and the
combination of disease-related stress
with maternal nutritional deficiencies
(which also increase the likelihood of
poor mental health) is a potent adverse
exposure.2 Thus, it is likely that the
underlying pathologic mechanisms
include maternal nutritional deficien-
cies and chronic overwhelming stress.
Moreover, authors of a recently pub-
lished retrospective cohort study
reported that offspring exposed in utero
to hyperemesis gravidarum (HG) had a
53% increased risk for autism spectrum
disorder compared with unexposed
children. Importantly, they observed
that antiemetic medications did not
contribute to the risk. Research on
sNVP and HG has been disturbingly
slow. It was not until 2021 that an inter-
national consensus definition was pub-
lished.3 HG starts before 16 weeks’
gestation, is characterized by severe
nausea and/or vomiting and the inabil-
ity to eat and/or drink normally, and
greatly limits daily activities. Maternal
misery is caused by unrelenting nausea,
intractable retching or vomiting, ptya-
lism, dehydration, reflux, malnutrition,
and social isolation. HG is the most
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common reason for hospitalization in
the first half of pregnancy and the sec-
ond most common throughout preg-
nancy. Symptoms can persist until
delivery in as many as one-third of indi-
viduals who experience extreme weight
loss (>15% of prepregnancy weight).1

Significant associations have been
identified between HG and multiple
adverse outcomes, including an
increased risk estimated to be as high as
3.86-fold greater for preeclampsia, 1.94-
fold greater for venous thromboembo-
lism, 1.28-fold greater for anemia, 2.8-
fold greater for low birthweight, 4-fold
greater for preterm birth, and 5-fold
greater for small for gestational age
(SGA) neonate.4−8 HG is associated
with a greater risk for SGA neonates
than exposure to chronic hypertension,
pregestational diabetes, preeclampsia,
autoimmune disease, cocaine, amphet-
amines, cannabis, and tobacco.8 Mater-
nal deaths owing to HG continue to be
reported in the United States and the
United Kingdom,1 and HG is associated
with high fetal loss and termination
rates.1

These grim findings highlight the
critical public health importance of
treating sNVP early to mitigate serious
complications that compromise mater-
nal and offspring health during preg-
nancy and beyond. Despite suffering
extreme debility, individuals with HG
report feeling that their experiences of
sNVP were dismissed by healthcare
professionals, contributing to a substan-
tial incidence of therapeutic termina-
tion, suicidal ideation, perinatal
depression, and posttraumatic stress
disorder.4,9 Emotional distress is sec-
ondary to the profound misery caused
by HG, although erroneously presumed
to cause HG.
HG must be recognized early and

treated aggressively with frequent moni-
toring. However, pregnant individuals
and their clinicians are often reluctant
to use medication despite the risks for
worsening symptoms and complica-
tions. The thalidomide tragedy (in
which babies were born with major
limb deformities to mothers who took
thalidomide for HG) has led to the
overestimation of the teratogenic risk of
2 AJOG Global Reports February 2023
many medications used in pregnancy.
In addition, fear of litigation has dis-
couraged the appropriate testing of
drugs used during pregnancy, leading to
a lack of evidence and/or transparency
on the safety and effectiveness.10

Although medications can be effective
in reducing symptoms, many patients
do not gain adequate relief, and new
treatments are urgently needed. A
promising new avenue for treatment
comes from genetic discoveries.4 The
gene, growth differentiation factor-15
(GDF15), which codes for a nausea and
vomiting hormone produced by the pla-
centa, was discovered to be the greatest
genetic risk factor for HG. GDF15 also
drives cancer cachexia, a disease with
similar symptoms to HG. Therapies tar-
geting the GDF15 pathway are currently
in clinical trials and may provide a
novel therapy for conditions similar to
cachexia, such as HG. But until treat-
ment is universally effective, abortion
access must be available for refractory
HG associated with maternal morbidity
and mortality.

Treatment guidelines are available
from the American College of Obstet-
rics and Gynecology. In this clinical
opinion, we emphasize data published
since their most recent report (2018),
such as long-term neuropsychiatric
consequences in offspring exposed to
HG, and suggest interventions antici-
pated to prevent progression of early
symptoms to HG.

Early identification
Symptoms may begin before 6 weeks’
gestation and before the first obstetrical
contact. Patients may present to the
emergency room or primary care clini-
cians for evaluation before pregnancy
recognition. At a minimum, patients at
increased risk for HG (previous HG
pregnancy and/or family history of HG)
should be monitored early in pregnancy
and treated proactively. Because NVP is
common, patients and practitioners
may accept the experience of a substan-
tial burden of disease before initiating
treatment. Intervening before symp-
toms intensify with oral or nonoral anti-
emetic medications and intravenous
hydration is optimal.
Increase awareness of the
complications of severe nausea and
vomiting of pregnancy and hyperemesis
gravidarum
Updated education on new findings
about the pathogenesis and adverse out-
comes will address the outdated views
that sNVP has a psychological etiology
and does not affect offspring develop-
ment. Emergency department contacts
for HG are rising and account for
almost 400,000 visits in the United
States annually. Increased education for
emergency and obstetrical clinicians on
treatment guidelines in addition to the
new findings provides a critical struc-
ture for improving care.

Provide resources for the pregnant
people and their support system
Connecting patients and advocacy
organizations adds to the support avail-
able to this sizable group of affected
individuals. The Hyperemesis Educa-
tion and Research Foundation has
numerous resources for providers,
patients, and their families (www.hyper
emesis.org/).

Routinely prescribe oral and
intravenous vitamins for all patients
with severe nausea and vomiting of
pregnancy
Because nutritional deficiency is a hall-
mark of HG and contributes to adverse
outcomes, supplemental vitamins and/
or nutrition is imperative; however, oral
administration is often not tolerated.
Patients should be monitored to deter-
mine whether supplements or intrave-
nous vitamins are required. Patients
with HG are at increased risk for Wer-
nicke's encephalopathy because of a thi-
amine (vitamin B1) deficiency after a
few weeks of sNVP. Initial symptoms
include ocular changes, ataxia, and con-
fusion, which may progress to profound
cardiac and neurologic sequalae. Off-
spring are at increased risk for neural
tube defects and embryopathy second-
ary to folate and vitamin K deficiency,
respectively.

Refer patients for supportive care
As sNVP improves, patients must be
evaluated for posttraumatic stress

http://www.hyperemesis.org/
http://www.hyperemesis.org/
http://www.ajog.org


ajog.org Clinical Opinion
disorder. Interventions such as trauma-
informed psychotherapy, nutritional
consultation, and physical therapy may
be necessary. HG has long-term conse-
quences that require extended manage-
ment of multiple physical and
psychological symptoms. Of note, it was
recently found to be one of the greatest
risk factors for postpartum depression.11

In the United States, approximately
half a million pregnancies are affected
by sNVP and are at risk for associated
persistent adverse maternal and child
outcomes. Thus, an immediate call to
action for the identification, early inter-
vention, and aggressive treatment of
sNVP is compelling. These constructive
starting points are critical to improving
obstetrical, emergency, and pediatric
healthcare and lowering adverse mater-
nal and fetal outcomes, including thera-
peutic termination. &
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