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Abstract

Introduction There is limited research on effective treatment of Hyperemesis Gravidarum (HG), the most extreme
version of nausea and vomiting during pregnancy (NVP). This paper examines current patterns of use and self-re-
ported effectiveness of cannabis/cannabis-based products (CBP) to treat HG.
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Materials/Methods The study employed a 21-question survey to gather information on demographics, antiemetic
prescription use, and experience with cannabis/CBPs among individuals who experienced extreme nausea and vomit-
ing or HG during their pregnancy. Age-adjusted unconditional logistic regression was used to compare odds of symp-
tom relief and weight gain between respondents who used prescription antiemetics and those who used cannabis.

Results Of the 550 survey respondents, 84% experienced weight loss during pregnancy; 96% reported using prescrip-
tion antiemetics and 14% reported cannabis use for HG. Most respondents reported using cannabis/CBPs (71%) be-
cause their prescribed antiemetics were self-reported to be ineffective. More than half of cannabis/CBP users report-
ed using products daily or multiple times per day (53%), primarily via smoke inhalation (59%), and mainly either
delta-9-tetrahydrocannabinol (THC) only or THC dominant preparations (57%). Eighty-two percent of cannabis/CBP
users reported symptom relief, compared to 60% of prescription antiemetic users. Among patients who reported
weight loss during pregnancy, 56% of cannabis users reported gaining weight within two weeks of treatment, com-
pared to 25% of prescription antiemetic users.

Conclusions Respondents reported using cannabis primarily because prescribed medications were self-reported to be
ineffective. Although the survey approach has inherent limitations so results should be interpreted with caution, in
this sample, cannabis was self-reported to be more effective than prescription medications in alleviating HG symp-
toms and enabling pregnancy weight gain. Therefore, depending on the safety profiles, randomized, double-blinded,
placebo-controlled trials of cannabis compared to other antiemetics are warranted to determine whether cannabinoids
may provide an effective alternative treatment for HG.

Key words: hyperemesis gravidarum, cannabis, pregnancy

Introduction

Approximately 70% of pregnant people experience some form of nausea and vomiting during pregnancy (NVP) 1 .
Hyperemesis gravidarum (HG), the extreme version of NVP, is distinguished by the severity of NVP symptoms,
presence of complications such as dehydration and metabolic imbalances, and deterioration of the patient’s quality of
life 2 . HG can result in hospitalization, loss of > 15% pre-pregnancy weight, esophageal rupture, postpartum post-
traumatic stress disorder (PTSD), Wernicke’s encephalopathy, and danger to the lives of both mother and fetus 2 . II-
lustrating the burden of associated disease, a recent survey found rates of suicidal ideation (26%) and pregnancy ter-
mination (4.9%) to be independently associated with severity of HG symptoms 3 . HG pregnancies also have in-
creased risk of unfavorable perinatal outcomes such as low birth-weight, preterm birth, neurodevelopmental delay,
and autism spectrum disorder 2 . While dietary and lifestyle changes may successfully treat milder NVP, HG patients
require further therapy. In addition to fluid supplementation, physicians often prescribe antiemetics that are not com-
pletely effective for all patients with NVP/HG. Recent research suggests the placenta and appetite hormone GDF15
plays a role in the disease, but medications treating this novel pathway are still under investigation 4 , 5 .

As accessibility expands, cannabis and cannabis-based products (CBPs) are becoming increasingly popular alterna-
tives to traditional medication 6, 7, 8 , 9 . The antiemetic properties of the primary chemical component of the
cannabis plant, delta-9-tetrahydrocannabinol (THC) are not novel and have been utilized in treatment of other condi-
tions such as cancer chemotherapy-induced nausea and vomiting 10 . A case series and survey provide preliminary
evidence that cannabis may effectively treat pregnancy nausea and vomiting 11, 12 . However, most studies concern-
ing cannabis use for NVP do not specifically address HG. As self-medicating with cannabis use for NVP becomes
more common, so does the importance of prospective research on its use, safety, and efficacy for HG. Furthermore,
the development of diverse cannabis product preparations and modes of administration complicates understanding of
the drug’s potential effects; for example, patients can now use cannabinol (CBD) or non-inhalant administrative
methods. Using social media platforms to survey people who had an HG-complicated pregnancy, we endeavored to
describe recent patterns of cannabis use among people with HG and to estimate the drug’s self-reported effectiveness
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in alleviating HG symptoms. We also attempted to clarify relationships between patterns of cannabis use, such as
product type and mode of administration, and perceived effectiveness. Finally, we compared reported effectiveness of
more traditional treatment methods to cannabis/CBPs.

Methods

Study recruitment and participants

This study utilized a 21-question survey to collect information from 550 respondents who were or had been pregnant
(Supporting Information). The survey link was posted on HG-related social media platforms sponsored by the Hyper-
emesis Education and Research Foundation on Facebook, Instagram, and Twitter, to target individuals who experi-
enced severe NVP or HG. The survey took approximately 5 minutes to complete. The survey was described as an
“exploratory treatment survey’ to avoid participation bias toward any specific treatment, including cannabis. Re-
sponses were collected from February 21 to March 31, 2021. There were no exclusion criteria, all visitors to the sites
were allowed to respond to survey questions, completion of the survey was voluntary, and all survey responders were
included in the convenience sample reported here. All survey questions were displayed one at a time and asked in the
same order, but some questions were only displayed when certain responses involved specific follow-up. For exam-
ple, follow-up questions on cannabis were not displayed if the respondent answered that they did not use cannabis in
their most recent pregnancy.

Survey questions and measures

The survey was anonymous and allowed one response per IP address. This IRB-approved study was exempt because
survey responses were anonymous, and no identifiers were obtained by the survey. It collected basic demographic in-
formation including country and state/region where the survey was taken and self-reported ethnicity. Additionally, it
requested details of respondents’ most recent pregnancies. These included information about respondents’ age and
where they lived during pregnancy (rural, suburban, or urban area). As applicable, it also queried how many weeks
pregnant they were when taking the survey, delivery date, and weeks pregnant at delivery.

The survey also asked respondents to report weight loss, weight gain, and antiemetic medication use during their
pregnancy. In addition to comparisons between cannabis/CBPs and prescription antiemetics as a whole, a sub-analy-
sis also compared the most commonly reported prescription antiemetic, ondansetron, to cannabis/CBPs. When asking
about weight gain after starting prescription antiemetics, the survey requested only self-reported results about the
“most effective” medication and the name of this drug. For sub-analyses addressing ondansetron, the population of
ondansetron users was identified by searching for mentions of “ondansetron” or “Zofran” in the text self-reporting the
most-effective prescription medication.

Finally, the survey asked respondents “do/did you use marijuana/cannabis or marijuana/cannabis-based products for
nausea and/or vomiting or HG in your most recent pregnancy?” A subsequent survey question then asked users to de-
scribe their product’s formulation: THC only, CBD only, THC dominant, CBD dominant, equal parts THC and CBD,
or an unknown preparation. Cannabis/CBPs users were also asked about their reason for use, timeline of use, fre-
quency of use, and mode of administration. The options for mode of administration were smoking, eating, vaporiz-
ing, skin application, dabbing, or drinking. In this study, “cannabis users” refers to respondents who used either
cannabis plant material or cannabis-based products (CBP), unless otherwise specified.

Descriptive and statistical analysis
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Survey responses were automatically captured by the Alchemer (SurveyGizmo) software. We used Pivet tables in Ex-
cel and Google-sheets to manage and tabulate the data and to conduct descriptive analyses. Demographic data were
summarized for all respondents as well as for each individual treatment group (cannabis users, ondansetron users, and
users of any prescription antiemetic including ondansetron). These characteristics included distributions of residential
country/continent during pregnancy, self-identified ethnicity, type of community of residence during most recent
pregnancy (urban, suburban, or rural area), weeks pregnant at birth during most recent pregnancy (if applicable), age
during most recent pregnancy, whether the respondent was pregnant when the survey was taken, and whether they
had experienced weight loss during their most recent pregnancy. Respondents who answered “non-applicable” to any
questions regarding these characteristics were excluded from analyses of the corresponding variable.

In further descriptive analyses, we determined frequency of weight gain and symptom relief for the groups of respon-
dents who elected each treatment. Frequencies of NVP relief and weight gain within two weeks of starting treatment
were calculated among the cannabis, ondansetron, and any prescription antiemetic user populations. The “any pre-
scription antiemetic” or “all antiemetic” population includes users of all prescription treatments (ondansetron,
promethazine, metoclopramide, doxylamine/pyridoxine, and others) besides cannabis. Weight gain was further exam-
ined among subgroups who reported weight loss during pregnancy and those who did not.

We used unconditional logistic regression analysis to estimate odds ratio associations of outcomes with the product
used. In these analyses, use of cannabis was the reference level to which use of ondansetron alone and use of any pre-
scription antiemetic (including ondansetron) were each compared. Outcome variables in these analyses of self-report-
ed effectiveness were relief from nausea and vomiting and weight gain within two weeks of starting treatment. We
first estimated univariate associations, then added potential confounding variables into a multivariate model one-by-
one to identify confounders of treatment-outcome associations. After evaluating age (< 30 versus > 30 years of age),
ethnicity (white versus non-white), country/continent of residence (United States versus any other), and community
of residence (rural versus non-rural), we retained only age in the multivariate analytic model. We conducted all logis-
tic regression analyses using R statistical software (Version 1.4.1106) and reported the results as point and 95% confi-
dence interval estimates of the odds ratio.

Results

Participant demographics and pregnancy experience

550 individuals completed the survey. There were no partial responses. Basic demographic characteristics are shown
in Table 1 . Respondents ranged from 18 to 45 years of age (mean 30 + 4.6 years). Respondents lived in at least 21
countries during their most recent/current pregnancy, but the majority (68%) resided in the United States. Most re-
spondents identified as white (79%) and lived in the suburbs (56%). Half of the respondents completed the survey
about their most recent completed (versus current) pregnancy (49%), of whom the majority delivered their babies be-
tween 2019 and 2020 (51%). Of this subsample, most gave birth at term (84%), but there were also reports of preterm
delivery between 25 and 36 weeks (13%), and 3% reported that the pregnancy ended between 8 and 24 weeks.

Herein we use the term “HG” to include all respondents, although it is possible that some respondents had NVP.
Most respondents (84%) reported experiencing weight loss below their pre-pregnancy weight due to nausea and vom-

iting during their pregnancy ( Fig. 1 ). Almost equal proportions (29%, 28%, and 27%) of respondents reported losing
5%, 10%, and > 15%, respectively, of their pre-pregnancy weight.

Participant prescription antiemetic use
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The majority of respondents (96%) reported they were prescribed and tried antiemetic medications, while the remain-
ing respondents either did not take their prescription (1%) or were not prescribed medication (3%). Non-white re-
spondents were less likely to receive antiemetic prescriptions than white respondents (OR: 0.29, 95% CI: 0.11-0.79,
p=0.0127): 93% of non-white respondents were prescribed antiemetic medication compared to 98% of white re-
spondents. Among those who reported taking more than one medication, ondansetron (19%) was the most frequently
used, although promethazine (4%), metoclopramide (3%), doxylamine/pyridoxine (2%), and others were also
reported.

Participant cannabis or cannabis based product use

Seventy-six (14%) respondents reported using cannabis during their pregnancy. Details of their cannabis use are sum-
marized in Fig. 2 . Although 28% of cannabis users reported starting cannabis prior to pregnancy, the majority (71%)
reported initiating cannabis use prenatally: 44% reported beginning during their first trimester and 27% during the
second trimester. Among respondents who used cannabis during pregnancy, 12% stopped using cannabis in the first
trimester, 25% stopped during the second trimester, 16% stopped during the third trimester, and 19% did not stop un-
til after giving birth or at all. Most cannabis users reported using the drug daily or multiple times per day (53%), but
many reported using it only a couple of times (21%). With respect to primary mode of administration, 59% reported
smoking, 19% reported oral ingestion, 9% reported drinking, 5% reported vaporizing, 5% reported skin application,
and 3% reported dabbing.

Self-reported hyperemesis gravidarum symptom relief following treatment

Among those who reported NVP symptom relief, the majority used cannabis daily or multiple times per day (61%)
through smoke inhalation (68%). This pattern also persisted among those who experienced weight gain within two
weeks of treatment: 69% used cannabis daily/multiple times per day and 64% smoked it. The majority used products
that were either THC only or THC dominant (57%). Fewer reported using only CBD or CBD dominant products
(24%), products with equal amounts of THC and CBD (11%), or products of unspecified formulation (8%). While
users of THC dominant and CBD dominant products reported similar frequencies of weight gain after beginning
treatment, those who used THC dominant products were more than 9 times more likely to report NVP symptom re-
lief than those who used CBD dominant products (OR: 9.1, 95% CI: 2.13-48.6).

NVP symptom relief was reported by 82% of respondents who self-treated with cannabis, 60% of all antiemetic users
(including those who used ondansetron), and 77% of those who indicated ondansetron use specifically. Only 56% of
those who used prescription antiemetics other than ondansetron (which included promethazine, metoclopramide,
doxylamine/pyridoxine, and others) reported NVP symptom relief. Fig. 3a compares the self-reported effectiveness
of cannabis, ondansetron, and all antiemetic medications (including ondansetron) at treating NVP.

Weight gain within two weeks of starting treatment was reported by 56% of cannabis users, 30% of ondansetron
users, 25% of all antiemetic users (including ondansetron), and 23% of those who used prescription antiemetics other
than ondansetron. Among the subgroup who experienced weight loss during pregnancy, 57% of cannabis users, 26%
of ondansetron users, and 23% of all antiemetic users self-reported gaining weight within two weeks of starting their
treatment ( Fig. 3b ). Table 2 summarizes the frequency of NVP symptom relief and weight gain within two weeks of
beginning cannabis/cannabis-based product, ondansetron, or any prescription antiemetic use.

Table 3 reports associations between use of ondansetron or any prescription antiemetic versus cannabis and each of
NVP symptom relief and weight gain. While ondansetron users were slightly more likely to report NVP symptom re-
lief than cannabis users (OR: 1.17, 95% CI: 0.49-2.76), this result did not achieve statistical significance. Further-
more, users of any prescription antiemetic were only a third as likely to experience NVP symptom relief than
cannabis users (OR: 0.36, 95% CI: 0.17-0.65). Compared to cannabis users, both those who used ondansetron (OR:
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0.26, 95% CI: 0.13-0.51) and those who used any prescription antiemetic (OR: 0.21, 95% CI: 0.12-0.36) reported
lower odds of weight gain within two weeks of starting treatment. Furthermore, compared to cannabis users, pre-
scription antiemetic users (ondansetron included) who lost weight (OR: 0.19, 95% CI: 0.10-0.33) were less likely to
report weight gain within two weeks of starting treatment than those who did not report weight loss (OR: 0.42, 95%
CI: 0.02—4.98). Additionally, those who used ondansetron were less likely than those who used cannabis to gain
weight, whether they had (OR: 0.21, 95% CI: 0.10—0.44) or had not (OR: 0.63, 95% 0.02-9.16) lost weight during
the pregnancy.

Reason for cannabis or cannabis based product use

When asked “Why did you use marijuana/cannabis or marijuana/cannabis-based products for nausea/vomiting in
your most recent pregnancy,” the majority of cannabis users (71%) indicated that they tried it because prescription
medications were self-reported to be ineffective. Table 4 shows representative quotes that reflect prolonged self-re-
ported ineffectiveness of prescription antiemetics. Other reasons for use included health professionals recommending
cannabis use for NVP (8%), personal decisions not discussed with providers (7%), or hearing about its use during
pregnancy from others (7%). Finally, some cannabis users reported that they did not use prescription medication ei-
ther by choice (4%) or because they were not prescribed any (4%).

Discussion

A minority of respondents in this survey reported using cannabis for HG; however, those who used cannabis or CBPs
reported more frequent relief from HG symptoms compared to those who used prescription antiemetics. Further-
more, those cannabis users were more likely to report weight gain within two weeks of treatment than those who
used ondansetron, reportedly the most effective prescription antiemetic for survey respondents. Among those who re-
ported NVP symptom relief or weight gain within two weeks of initiating cannabis use, most consumed the drug dai-
ly or multiple times per day by smoke inhalation. While users of THC dominant and CBD dominant products report-
ed similar frequencies of weight gain after beginning treatment, those who used THC dominant products were more
likely to report NVP symptom relief than those who used CBD dominant products.

This study also reveals the need for a better understanding of HG and its treatment within the medical community.
Although 96% of respondents were prescribed prescription antiemetics, 88% reported weight loss during pregnancy,
and less than one fourth reported weight gain within two weeks of starting their most self-reportedly effective med-
ication. Thus, although doctors prescribe medications, these treatments do not help many patients regain weight lost
from HG within 14 days of the treatment start date. Given that inadequate weight gain in pregnancy is associated
with poor perinatal outcomes 2 , this study highlights the importance of including weight gain as an outcome mea-
sure for HG treatment effectiveness. Furthermore, survey results indicate that medical inadequacy motivates some
people with HG to try cannabis for symptom relief: most respondents who used cannabis reported initiating use dur-
ing pregnancy because prescribed antiemetic medications were self-reported to be ineffective.

Despite increased research and understanding of HG, most available prescription treatments do not provide adequate
symptom relief or effectively assist weight gain. Cochrane reviews of NVP and HG published in 2015 and 2018 both
conclude there is insufficient evidence to establish superiority of any prescription treatment 13 , 14 . The present sur-
vey identifies likely consequences of unclear treatment protocols: physicians prescribe a wide variety of antiemetics,
but they may only help a fraction of their pregnant patients regain weight lost to HG within 14 days of treatment. The
representative statements of respondents show that although people should gain weight during pregnancy, HG pa-
tients may give birth weighing up to 30 pounds less than their pre-pregnancy weight, despite using prescription
antiemetics.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9076215/report=printable 6/16


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9076215/table/TB17495391-4/

5/9/22,11:47 AM Patterns of Use and Self-reported Effectiveness of Cannabis for Hyperemesis Gravidarum - PMC
Our survey indicates that ondansetron may provide self-reported NVP symptom relief and allow for weight gain more
than other prescription antiemetics. These results align with a retrospective study on ondansetron treatment of HG
which showed that HG pregnancies treated with ondansetron had lower rates of miscarriage and therapeutic termina-
tion, and higher rates of live birth compared to those that were not 15 .

Although the study is limited because it is based on self-reporting, this is not the first study to suggest that cannabis
or a constituent of cannabis may effectively treat NVP. Westfall’s 2006 survey on cannabis use during pregnancy
showed that people who experienced NVP self-reported that cannabis was effective at treating symptoms and stimu-
lating appetite 12 . Accordingly, NVP symptom relief appears to be a major incentive for prenatal cannabis use 16 ,
with cannabis used more frequently by those who experienced nausea and vomiting during pregnancy 7, 8 .

The consequences of HG can be severe for both mother and fetus. It can result in hospitalization, esophageal rupture,
postpartum PTSD, Wernicke’s encephalopathy, or danger to the mother and fetus’ life 2 . It is also shown to affect
fetal growth and neurodevelopment 2 . Based on a 15-year cohort study, Meinich directly linked decreased maternal
weight gain to decreased fetal growth 17 . With this in mind, the finding that 88% of respondents experienced weight
loss and less than 25% reported weight gain within two weeks of initiating antiemetic use, highlights the importance
of improving HG management and treatment.

This study adds to growing literature supporting antiemetic properties of cannabis and cannabinoid compounds while
also suggesting their potential to treat HG. There is limited scholarly literature addressing cannabinoids and HG,
specifically. A PubMed search using the terms “hyperemesis gravidarum” together with “cannabis”, “cannabinoid”,
or “marijuana” yielded only one paper with an HG focus: Koren and Cohen’s 2020 article showed measured im-
provement of HG symptoms in four people 11 . Our study provides a larger sample size to support these conclusions

and further examines patterns of cannabis use.

Although our survey indicates that cannabis may effectively treat HG based on self-reporting of effectiveness, several
results are concerning: most respondents who used cannabis were new rather than long-term users, and most respon-
dents attributed their use to the inadequacy of prescription treatments. Of note, there were 9 pregnancy terminations
reported among prescription antiemetic users, but none among cannabis users. The safety of cannabis use during
pregnancy is currently unclear 6, 18, 19 . However, safety profiles of prescription antiemetics are also not well-stud-
ied 20 . Our survey underscores pressing needs to both evaluate effectiveness of traditional treatments with respect to
both symptom improvement and weight gain and to explore new ones.

This study also highlights the exigency of research into the safety of cannabis use for HG. Recent studies show an as-
sociation between prenatal cannabis use and adverse neonatal outcomes such as preterm birth, decreased fetal
growth, and death within the first year 6, 18 , 19 . A 2019 study examining over 600000 Canadian women found that
cannabis users were almost twice as likely to experience preterm birth than non-cannabis users. Interestingly, it also
found significantly lower frequencies of maternal obstetric outcomes such as preeclampsia and gestational diabetes,
although without addressing specific indications for use 21 . Other studies have found evidence suggesting increased
risk of childhood psychopathology following prenatal cannabis exposure 22 . Unfortunately, there are many obstacles
to performing substantial and accurate studies on the effects of prenatal cannabis use. As summarized in National
Academies of Sciences, Engineering, and Medicine’s 2017 consensus report on the health effects of cannabis and
cannabinoids, self-reported use statistics, missing data on cannabis dosage or potency, small sample sizes, and con-
founding tobacco and alcohol use all challenge this research 19 . Furthermore, it is unclear whether there is a distinc-
tion between the impacts of chronic or recreational cannabis use prior to pregnancy versus cannabis use initiated dur-
ing pregnancy on fetal development. Most studies that examine the effects of cannabis on fetal development have fo-
cused on long-term users or failed to specify extent of use.
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Importantly, future research assessing the safety of cannabis and cannabinoid use in pregnant populations must ad-
dress HG as a potentially confounding variable. Many of the adverse fetal and child outcomes associated with prena-
tal cannabis use are also associated with HG 22, 23 , but most extant research addressing these outcomes has not ad-
dressed potential influences of HG. For instance, a recent study exploring effects of cannabis use during pregnancy
did not include HG as one of the six obstetric complications 24 . It reported increased risks of autism spectrum disor-
der, learning disorders, and ADHD among children with prenatal cannabis exposure; however, all of these complica-
tions are also associated with HG. To rectify this gap in scholarly literature, new studies on cannabis use during preg-
nancy must assess HG status of their participants. Similarly, conclusions about the safety of cannabis as an antiemetic
treatment during pregnancy must distinguish between NVP and HG.

Finally, this study identified potential racial disparities in HG treatment because a greater proportion of non-white
respondents reported not receiving antiemetic medication(s) than white respondents. Therefore, in addition to study-
ing cannabis’ effectiveness and safety in a clinical setting, future research should focus on evaluating existing treat-
ment algorithms 2 , 25 and developing standards of care across all populations.

The study had several limitations. The survey was posted on social media sites related to HG and was answered pri-
marily by white respondents living in suburban areas of the United States. This is not a representative sample of
pregnant people with severe NVP or HG. This study may reflect response bias because users of these social media
sites are more likely to have greater resources (particularly internet access) and more frequent or more severe
NVP/HG may motivate their social media site use. Determining the generalizability of the findings reported here re-
quires further research. Additionally, the study has potential for inaccurate recall because while the survey occurred
in February/March of 2021, half of the respondents reported on their most recent completed pregnancy and presum-
ably were no longer experiencing NVP or HG at the time. Half of these (one-quarter of all respondents) were recall-
ing pregnancies completed in 2019 or 2020. This leaves another one-quarter of respondents recalling pregnancies
completed before 2019 (greater than 2 years before the survey). Additionally, all survey respondents were included in
the study, so while the survey was posted only on HG-specific websites, it is possible some respondents had less se-
vere NVP rather than HG. It is not possible to determine whether NVP severity is different between treatment groups
in this study because it was not measured. Future research should include a measurement of nausea severity using a
validated tool such as the PUQE or HELP questionnaire to determine whether severity confounded the results 26 .
That being said, weight loss can be an indicator of more severe symptoms 26 . Accordingly, this study performed a
sub-analysis limited to respondents that reported weight loss to identify which treatments lead to self-reported weight
gain within two weeks. Similar frequencies of respondents reported “no weight gain” between the sub-analysis and
unstratified results within every treatment group: 30.7% vs. 31.4% of cannabis users, 63.4% vs. 67.4% of ondansetron
users, and 64.5% vs. 68.2% of any prescription antiemetic user. Thus, results do not appear to be sensitive to this indi-
cator of severity.

There is also a potential for misclassification between HG and Cannabis Hyperemesis Syndrome (CHS). However,
most of the respondents reported initiating use during pregnancy to treat symptoms already existing prior to use
when other antiemetics were self-reportedly ineffective, and CHS is a condition of long-term users 27 . In addition, it
is unlikely that respondents with CHS would report weight gain within two weeks of initiating use, so if anything, the
inclusion of respondents with CHS would bias results in the opposite direction.

Also, other treatments such as hospitalization/rehydration or nutritional treatment were not included in the survey and
are potential confounders in comparing the outcomes from the antiemetic treatment group. However, since cannabis
cannot be used in most inpatient settings, one might predict that patients using prescription treatments would be more
likely to simultaneously have used other prescribed interventions than the cannabis group, and one might expect any
resulting confounding to be negative, leading to an underestimate of the differences between cannabis and antiemet-
ics. If such confounding did occur then true differences between groups who used cannabis and prescription
antiemetics could be even greater than the estimate presented here.
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This study relies on the self-reporting of prescription antiemetic and cannabis use. As a result, it may under-represent
the population of users. Cannabis’ complex legal status threatens honest reporting because law enforcement may op-
pose prenatal cannabis use 9 . That being said, patients may feel more comfortable reporting cannabis use in the
anonymous setting of this survey. The survey also uses self-reported weight statistics, which could yield inaccurate
results; however, the majority reported on current/recent pregnancies, and allowed respondents to choose “do not re-
member” when answering questions about weight gain/loss. A systematic review examining the accuracy of self-re-
ported pregnancy-related weight found slight under-reporting of pre-pregnancy weight and slight over-reporting of
gestational weight gain but concluded that self-reporting is a practical and cost-effective approach to assessing weight
in pregnancy 28 . In addition, this survey focuses on comparing rates of self-reported HG symptom relief between
cannabis and non-cannabis users, and there is no reason to believe the validity of self-reported weight gain would be
different between these populations.

Respondents may have used antiemetics and cannabis simultaneously. As a result, NVP symptom relief and weight
gain during cannabis use may reflect synergistic effects of combined drug use. While this survey did not ask cannabis
users if they were taking antiemetics concurrently, only three respondents reported using cannabis and never having
been prescribed antiemetics. Regardless, any changes in symptom status after beginning cannabis use are important,
even if other drugs were present. A larger study that explicitly distinguishes between cannabis users, antiemetic users,
and those who use both is needed to better understand the effectiveness of cannabis.

Conclusions

Many people who suffer from HG experience weight loss during pregnancy, even when using physician-prescribed
antiemetics. More respondents reported NVP symptom relief and weight gain with ondansetron than other antiemet-
ics, but many were still unable to gain weight within two weeks of their first dose. Cannabis products may be per-
ceived as a more effective alternative, but more research is required to understand its mechanism and safety. Given
that the findings reported herein are based on survey responses in a convenience sample, the study should be replicat-
ed in a well-controlled clinical setting. It is important to note that a recent study found a higher risk (5-fold) of having
a baby born small for gestational age associated with in utero exposure to HG, than exposure to cannabis, as well as
chronic hypertension, pre-gestational diabetes, preeclampsia, autoimmune disease, cocaine use, amphetamine use,
and tobacco use 29 . Therefore, in the meantime, providers must weigh unknown risks of recommending cannabis,
which may be perceived as having a greater effectiveness profile in this convenience sample, with the well-estab-
lished risk of adverse maternal and fetal outcomes for refractory HG.
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Figures and Tables

Patterns of Use and Self-reported Effectiveness of Cannabis for Hyperemesis Gravidarum - PMC

Table 1 Distribution of demographic and clinical features among hyperemesis gravidarum survey respondents. Frequencies represent the demo-

graphics of each variable within a treatment category. Sum of n’s within treatment categories may exceed n of total respondents because treatment

categories are not mutually exclusive.

Variable* All respondents | Cannabis users | Ondansetron users | Users of any prescription antiemetic
n (%) n (%) n (%) n (%)

Total (n)* 550 76 104 527

Country/continent residence during pregnancy

e United States 376 (68.4) 64 (84.2) 73 (70.2) 361 (68.5)

e United Kingdom 51(9.3) 709.2) 9(8.7) 47 (8.9)

e Australia 35(6.4) 1(1.3) 8(7.7) 34 (6.5)

e Canada 35(6.4) 2(2.6) 9(@8.7) 35 (6.6)

e Other’ 53(9.5) 2 (2.6) 5(4.8) 50 (9.5)

Self-identified ethnicity

e  White 433 (79) 51 (67.1) 89 (85.5) 420 (79.7)

e Hispanic/Latino 37 (7) 10 (13.2) 5(4.8) 35 (6.6)

e Black/African-American | 24 (4) 8 (10.5) 2(1.9) 21 (4.0)

® Asian 21 (4) 1(1.3) 1(1.0) 20 (3.8)

e Other* 35 (6) 6(3.9) 7(6.7) 31(5.9)

Type of community of residence during most recent pregnancy

e Suburban 305 (56) 38 (50.0) 60 (57.7) 296 (56.2)

e Urban 104 (25) 17 (22.4) 23 (22.1) 132 (25.0)

e Rural 138 (19) 21 (27.6) 21(20.2) 98 (18.6)

e Other 2(<1) 0(0.0) 0(0.0) 1(0.2)

Pregnancy status when survey was taken

e Pregnant during survey 280 (50.9) 42 (55.3) 69 (66.3) 269 (51.0)

® No longer pregnant 270 (49.1) 34 (44.7) 35(33.7) 258 (49.0)

Weeks pregnant at birth during most recent completed pregnancy (if applicable)

o >37 weeks 226 (83.7) 29 (85.3) 30 (85.7) 214 (82.9)

e 25-36 weeks 35 (13.0) 514.7) 3(8.6) 35 (13.6)

e 8-24 weeks (termination) | 9 (3.3) 0(0.0) 2(5.7) 9(3.5)

Age during most recent pregnancy

e Mean age + SD 30.2+4.6 28.6 +5.1 29.7+4.1 30.2+4.6

Experienced weight loss during most recent pregnancy

* Yes 464 (86.9) 71(93.4) 88 (86.3) 445 (86.9)

e No 70 (13.1) 5(6.6) 14 (13.7) 67 (13.1)

* Sum of n’s within treatment categories may exceed n of total respondents because treatment categories are not mutually

exclusive.

 European Union, New Zealand, Norway, South Africa, Africa, Asia, Bermuda, Israel, Kosovo, Kuwait, Malaysia, Mexico, and

Turkey (< 5% for each location included in “Other”)
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Fig. 1
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Self-reported weight loss during current or most recent pregnancy. This weight loss may have occurred at any point during the pregnancy.

Fig.2
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Percent of cannabis user respondents

A summary of cannabis use trends among survey respondents. Cannabis users reported when they started using the drug, when they stopped,

how often they used it, their mode of administration, and the product formulation.
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Fig.3
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Self-reported NVP symptom relief
within two weeks of beginning treatment
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a Self-reported effectiveness of cannabis (n = 76), ondansetron (n = 104), and all prescription antiemetics (n = 527) to provide nausea and vom-
iting of pregnancy (NVP) symptom relief and b gain weight within two weeks of starting treatment. Weight gain was reported among respon-

dents who reported weight loss. Responses that were unsure about weight loss during pregnancy or weight gain following treatment were exclud-
ed. Some individuals used more than one treatment, so n’s total to greater than 550.
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Table 2 Intervention and self-reported improvement in nausea and vomiting of pregnancy and weight gain following use of cannabis/cannabis-
based products, ondansetron, or any prescription antiemetic including ondansetron. Sum of n’s within treatment categories may exceed n of total

respondents because treatment categories are not mutually exclusive. Responses that selected “not applicable” were excluded from analysis, and

those that selected “do not remember” or “do not know” were categorized as “unsure”.

Intervention Cannabis users | Ondansetron users | Users of any prescription antiemetic
n (%) n (%) n (%)

Number of participants (x/550)* | 76 (14) 104 (19) 527 (96)

Did you find that the intervention helped treat your nausea/vomiting symptoms in your most recent pregnancy?

* Yes 62 (81.6) 80 (76.9) 316 (60)

e No 12 (15.8) 14 (13.5) 170 (32.3)

e Unsure ' 2(2.6) 10 (9.6) 41(7.8)

e nTotal ¥ 76 104 527

Did you gain weight within the first 2 weeks of starting the intervention? $

* Yes 42 (56) 30 (29.7) 120 (24.7)

e No 23 (30.7) 64 (63.4) 313 (64.5)

e Unsure ' 10 (13.3) 7 (6.9) 52 (10.7)

* nTotal * 75 101 485

Among those who reported weight loss: did you gain weight within the first 2 weeks of starting the intervention?

§

* Yes 40 (57.1) 22 (25.6) 97 (23.2)
e No 22 (31.4) 58 (67.4) 285 (68.2)
e Unsure ' 8(11.4) 6 (7.0) 36 (8.6)

e nTotal ¥ 70 86 418

Among those who did not report weight loss: did you gain weight within the first 2 weeks of starting the

intervention?

* Yes 2 (40.0) 7 (50.0) 20 (28.6)
e No 1(20.0) 5(35.7) 23 (32.9)
e Unsure ' 2 (40.0) 2 (14.3) 27 (38.6)
e nTotal ¥ 5 14 70

* Totals exceed 100% because some respondents used more than one type of treatment.

T Individuals who indicated that they “do not remember” or “do not know”.

# Excludes those who did not answer the question or answered “not applicable”.

§ In the case of any prescription antiemetic, users were asked to report weight gain after beginning their most

effective antiemetic drug.
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Table 3 Association of use of ondansetron or any prescription antiemetic versus use of cannabis with relief of symptoms and subsequent weight
gain, among all respondents and those who did or did not lose weight during the pregnancy, odds ratio* (95% confidence interval). Odds ratios are

adjusted for age.

Agent Used All participants (n = 550) | Those who lost weight ¥ (n = 464) | Those who did not lose weight ™ (n = 70)

Relief of symptoms of nausea and vomiting of pregnancy

e (Cannabis 1.0 (ref) 1.0 (ref) 1.0 (ref)
® Ondansetron 1.17 (0.49-2.76) 1.30(0.51-3.32) 0.57 (0.01-11.92)
® Any prescription antiemetic | 0.36 (0.17-0.65) 0.32 (0.15-0.60) 0.71 (0.03-5.25)

Weight gain within two weeks of starting treatment

e (Cannabis 1.0 (ref) 1.0 (ref) 1.0 (ref)

e Ondansetron 0.26 (0.13-0.51) 0.21 (0.10-0.44) 0.63 (0.02-9.16)
® Any prescription antiemetic | 0.21 (0.12-0.36) 0.19 (0.10-0.33) 0.42 (0.02-4.98)
* Adjusted for age.

716 participants did not provide information about weight loss.

Table 4 Patients’ representative descriptions of treatment outcomes after use of antiemetic medication they found most effective for hyperemesis

gravidarum.

“I haven’t gained any weight yet, even on medication for 8§ weeks.”

“Even with the prescribed meds, I was never able to gain any weight.”

“I weighed 2 stone less at the end of my pregnancy.”*

“Delivered weighing almost 30 Ibs less than my pre pregnancy weight.”

“I’ve been on 3 medicines for over 10 weeks and still continue losing weight.”

“It helped. But marginally. As in a drop in bucket. Did not help weight gain at all. Made it one step

from complete agony.”

“Zofran alone was ineffective and diclegis alone was ineffective, but the two combined [were]
effective... By effective, I mean that I am now throwing up an average of three times a day and can
keep some food down. I have been on medication for 15 weeks of my pregnancy and have not

gained weight and am still losing weight.”

* 28 pounds
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