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Abstract
Introduction: Hyperemesis gravidarum affects 0.3%–3% of pregnant women each 
year and is the leading cause of hospitalization in early pregnancy. Previous system-
atic reviews of available treatments have found a lack of consistent evidence, and few 
studies of high quality. Since 2016, no systematic review has been conducted and an 
up-to date review is requested. In a recent James Lind Alliance collaboration, it was 
clear that research on effective treatments is a high priority for both patients and 
clinicians.
Material and methods: Searches without time limits were performed in the AMED, 
CINAHL, Cochrane Library, EMBASE, Medline, PsycINFO, and Scopus databases until 
June 26, 2023. Studies published before October 1, 2014 were identified from the 
review by O'Donnell et  al., 2016. Selection criteria were randomized clinical trials 
and non-randomized studies of interventions comparing treatment of hyperemesis 
gravidarum with another treatment or placebo. Outcome variables included were: de-
gree of nausea; vomiting; inability to tolerate oral fluids or food; hospital treatment; 
health-related quality of life, small-for-gestational-age infant; and preterm birth. 
Abstracts and full texts were screened, and risk of bias of the studies was assessed 
independently by two authors. Synthesis without meta-analysis was performed, 
and certainty of evidence was assessed using the GRADE approach. PROSPERO 
(CRD42022303150).
Results: Twenty treatments were included in 25 studies with low or moderate risk of 
bias. The certainty of evidence was very low for all treatments except for acupressure 
in addition to standard care, which showed a possible moderate decrease in nausea 
and vomiting, with low certainty of evidence.
Conclusions: Several scientific knowledge gaps were identified. Studies on treat-
ments for hyperemesis gravidarum are few, and the certainty of evidence for dif-
ferent treatments is either low or very low. To establish more robust evidence, it is 
essential to use validated scoring systems, the recently established diagnostic criteria, 
clear descriptions and measurements of core outcomes and to perform larger studies.
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1  |  INTRODUC TION

Hyperemesis gravidarum (HG) affects pregnant women, and is char-
acterized by nausea, vomiting, and an inability to tolerate oral fluids 
or food. Short-term consequences include dehydration, weight loss, 
and electrolyte imbalances.1 In the longer term, affected women 
have an increased risk of developing psychiatric disorders like de-
pression, and avoiding any further pregnancies.2 Termination of 
pregnancy due to the disease has been described in up to 15% of 
women with HG.3 Even though maternal mortality is uncommon, 
severe complications like Wernicke's encephalopathy exist.1 Short-
term consequences for the infant include being born preterm, being 
small for gestational age, and having a low birthweight, but there is 
also some evidence for negative long-term health-outcomes, such as 
an increased risk for sleeping problems and anxiety in adulthood.2,4 
On top of the individual consequences for the woman and her child, 
the cost to society is enormous, with HG being the leading cause of 
hospitalization in early pregnancy, and often resulting in sick leave.5

Up to 85% of all pregnant women suffer from nausea and vom-
iting in pregnancy at some point, but the severe version HG affects 
0.3%–3% of pregnant women.6,7 As consensus regarding the diag-
nostic criteria of HG has been lacking until recently,8,9 the distinc-
tion between nausea and vomiting in pregnancy and HG has been 
somewhat unclear.2 The newly published Windsor definition8 for 
HG diagnosis specifies: onset of symptoms before 16 gestational 
weeks; severe nausea or vomiting; inability to eat or drink normally; 
and severe limitations to day-to-day activities.

In a James Lind Alliance collaboration,10 it became evident that 
development of effective medications for the disease is highly pri-
oritized by both patients and other stakeholders. At present, several 
symptomatic treatments exist, but the effects on core outcomes are 
unclear.2 A Cochrane systematic review from 201611 concluded that 
there was a lack of high-quality and consistent evidence underpin-
ning any treatment, while a Health Technology Assessment (HTA) 
report from the same year7 concluded that there was some evidence 
of slight improvement for certain treatments, although they also ad-
dressed limitations in both quality and quantity of data. The ratio-
nale for this systematic review was to provide up-to-date evidence 
for the efficacy of different treatments for HG. The aim was to de-
termine the effect of different treatments.

2  |  MATERIAL AND METHODS

This systematic review was conducted within the framework of the 
Swedish Agency for Health Technology Assessment and Assessment 
of Social Services (SBU) (https://​www.​sbu.​se/​en/​), a public agency 
that conducts HTAs. The review was prospectively registered in 

PROSPERO (CRD42022303150) on February 12, 2022 (before data 
extraction) and PRISMA guidelines12 were followed.

2.1  |  Search strategy

The following databases were scanned to find existing systematic 
reviews: the HTA Database; CRD Databases (DARE and HTA); and 
NICE Evidence Search. For studies published before September 
2014, the selection came from an HTA report published in 2016.7 
The HTA report covered a broader population, including both nau-
sea and vomiting in pregnancy and women with HG, but included 
the same interventions, comparisons, and outcomes as this review. 
The search for original studies published between 2014 and 2022 
was conducted on September 14, 2021, and updated on June 14, 
2022 and June 26, 2023. The search was performed in the databases 
AMED, CINAHL, Cochrane Library, EMBASE, Medline, PsycINFO, 
and Scopus. An information specialist (HO) developed the search 
strategy, which was then peer-reviewed by another information spe-
cialist at SBU. Table S1 presents the search strategy in detail.

2.2  |  Study selection

Populations eligible for inclusion were women with HG. Studies 
where at least 80% of the study population was assessed as hav-
ing severe nausea and vomiting, or in which these patients were 
reported separately, were included. As there has been a lack of con-
sensus criteria for HG, most of the studies included patients based 
on the symptoms above, often in combination with dehydration, 
weight loss, and need for hospitalization. Validated scoring sys-
tems were used in a few studies. If there were any doubts regard-
ing the study population, discussions were held within the research 
group, to assess the clinical picture. Interventions targeted were 
treatments aimed at decreasing nausea and vomiting, or the direct 
consequences of these symptoms, such as dehydration. The com-
parison group received a placebo, another defined treatment, or no 
treatment.

K E Y W O R D S
hyperemesis gravidarum, intervention, nausea, PUQE, quality of life, systematic review, 
treatment, vomiting

Key message

Several scientific and knowledge gaps are highlighted, in-
cluding priority and dosage of pharmaceutical treatments. 
Except for acupressure in addition to standard care, show-
ing a possible moderate effect on hyperemesis gravidarum, 
the lack of studies did not allow further conclusions.
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Primary outcomes included nausea, vomiting, and inability to tol-
erate oral fluids or food. Secondary outcomes were hospital treat-
ment, health-related quality of life and well-being, preterm birth, and 
babies born small for gestational age. The outcomes were selected 
from a core outcome set identified in a modified Delphi procedure,13 
and agreed upon with the Swedish HG Patient Association.

The study designs included were randomized clinical trials (RCT) 
and non-randomized studies of interventions (NRSI). Previous sys-
tematic reviews were searched to make sure that all relevant lit-
erature was identified. The search was restricted to manuscripts 
in English, Swedish, Danish, and Norwegian. Only full manuscripts 
published in peer-reviewed journals were included. Duplicates were 
removed using EndNote X9,14 using a method developed by Bramer 
et al.15

Two authors (AH, NP) independently screened all abstracts for 
inclusion. Studies that matched the inclusion criteria, or where it 
was unclear if the inclusion criteria were fulfilled, were screened as 
full texts. All full texts were screened independently by two authors 
(one being either AH or NP, and the other being MTV, IMC, MF, or 
HU). Any disagreements were discussed in the project group until 
consensus was reached.

2.3  |  Assessment of risk of bias

To assess the risk of bias, Swedish translations (SBU's website) of 
the tools RoB 216 and ROBINS-I17 were used to evaluate the RCT 
and non-randomized studies of interventions studies, respectively. 
Furthermore, conflicts of interest were assessed. Two authors in-
dependently assessed the risk of bias of each study. If there were 
any disagreements, the issue was resolved in a consensus discussion 
in which a third person was involved. The assessments were con-
ducted in the tool Covidence.18 Studies and outcomes with high risk 
of bias were excluded from the analysis.

2.4  |  Data extraction

The extraction was performed following a predefined structure by 
two of the authors (AH, NP) and verified by an additional author. The 
data extracted were: publication information; study design; setting; 
definition of HG; study population; number of participants; charac-
teristics at baseline; details of the treatment; attrition rate; follow-up 
time; outcome measures; and adverse events. If essential informa-
tion was unclear, the original authors were contacted, and in case of 
no reply within 2 weeks, the study was excluded.

2.5  |  Synthesis and certainty of 
evidence assessment

Meta-analyses were planned if at least three studies compared an 
intervention regarding the same outcome. We planned to assess 

heterogeneity in effect measures between the studies using both 
the chi-squared test and the I2 statistic. No threshold for omitting 
meta-analysis in case of heterogeneity was decided, instead we 
planned to use stratified meta-analyses to explore heterogeneity in 
effect estimates based on study population characteristics, the lo-
gistics of intervention provision, and intervention content. However, 
no comparisons involving three studies were available. When two 
studies were available for synthesis, we conducted a synthesis with-
out meta-analysis.19 When synthesis without meta-analysis was 
conducted, it was carried out by first summarizing the results for 
each study, and then describing the overall effect with a statement. 
The statement of overall effect was used in the assessments of cer-
tainty of evidence. For results where the certainty of evidence was 
rated as very low, no statement of overall effect was formulated.

The certainty of evidence for each outcome was assessed using 
Grading of Recommendations, Assessment, Development, and 
Evaluations (GRADE).20 The final certainty of evidence can be rated 
as high, moderate, low, or very low. The rating is based on assess-
ments of the following five areas, where serious or very serious 
concerns regarding an area would warrant down-rating one or two 
levels, respectively:

1.	 Risk of bias. A summary of the risk of bias of the studies 
included in the results being assessed. Ratings of the largest 
study were given more weight because of its larger impact 
on the summarized results.

2.	 Imprecision. Ratings were based on confidence intervals, number 
of studies, and the number of participants in the included studies.

3.	 Inconsistency. Ratings were based on the similarity of the results 
in the included studies.

4.	 Indirectness. Ratings were based on to what extent the settings 
of the studies matched the setting specified in the selection 
criteria.

5.	 Publication bias. Ratings were based on the knowledge about 
studies that were conducted, but not published.

To further describe the effect size, we used predefined thresh-
olds to define an effect size considered to be of clinical importance. 
Thresholds were outcome-specific, and set by the authors before 
initiating data extraction, taking into consideration published esti-
mates of minimal clinically important differences,21–23 and clinical 
experience. The thresholds used are described in Table S2.

3  |  RESULTS

In total, 2895 studies were screened, of which 75 were included in 
the HTA report by O'Donnell7 and 2820 were published after the 
HTA report, as illustrated in Figure 1. As the HTA report covered a 
broader study population and also case series, some studies were 
excluded. After abstract and full-text screenings, 37 studies re-
mained eligible for inclusion. Twelve studies were excluded from the 
analysis because of a risk of high bias (see Table S3). The remaining 
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25 studies were all RCTs published between 1979 and 2023, and 
originated from Europe (n = 11), Asia (n = 7), the United States (n = 5), 
and the Middle East (n = 2). The included studies evaluated a total of 
20 different treatments. No meta-analyses were conducted as only 
1 or 2 studies were available for each outcome. Instead, synthesis 
without meta-analysis19 was performed. It was not possible to as-
sess whether the effects differed according to severity, or by dura-
tion of HG symptoms.

Most of the studies included participants based on symptoms of 
nausea and vomiting, often in combination with dehydration (some-
times measured with varying degrees of ketonuria or electrolyte 
imbalance), weight loss of >5% of pre-pregnancy weight, or need 
for hospitalization. A few studies used a scoring system at inclusion: 
Aleyasin et al.24 used the PUQE (Pregnancy-Unique Quantification of 
Emesis and nausea score),25 Sahakian et al.26 and Murphy et al.27 used 
a visual analogue scale, and Fischer-Rasmussen et al.28 used a mod-
ified version of a scale originating from an older study.29 The mean 
age of the participants was 23–32 years, and mean gestational age at 
inclusion ranged from 8 to 11 weeks. See Table 1 for further details.

3.1  |  Risk of bias assessment

Seven studies were assessed as having low risk of bias for at least 
one outcome, and 17 were assessed as having some concerns, see 
Figure S1 and S2. Studies (n = 12) or outcomes with high risk of bias 
are not included in the analyses (see Table S3).

3.2  |  Complementary medicine

3.2.1  |  Acupressure vs. placebo

Three RCTs30–32 studied the effect of acupressure in addition to 
standard treatment. With synthesis without meta-analysis, a pos-
sible and moderate decrease of nausea and vomiting after 48 h could 
be established, which was assessed as clinically important. The cer-
tainty of evidence was assessed as low. For the outcome hospital 
treatment, one study30 found a decrease of days in hospital whereas 
another one found no difference31 when comparing differences in 
days in hospital. The certainty of evidence is assessed was very low. 
The effects and the reasons for down-rating the GRADE assessment 
can be found in Table 2.

3.2.2  |  Acupuncture vs. placebo

One RCT33 studied the effect of acupuncture on nausea and vom-
iting. The study found a decrease in vomiting in the acupuncture 
group. However, the certainty of evidence was very low (see 
Table 2).

3.2.3  |  Ginger capsules vs. placebo

One cross-over RCT28 evaluated the effect of ginger capsules com-
pared with placebo. The outcome consisted of a composite score for 
symptom relief, including nausea and vomiting, which was greater in 
the group receiving ginger capsules. Nevertheless, the certainty of 
evidence was very low (see Table 2).

3.3  |  Health care

3.3.1  |  Organizational interventions

Outpatient vs. inpatient care
Two RCTs34,35 compared outpatient and inpatient care. Mitchell-Jones 
et al.34 found no effects on the outcomes nausea/vomiting, inability 
to tolerate oral fluids or food, hospital care, or health-related quality 
of life. Their non-randomized arm was excluded from this review be-
cause of high risk of bias. The study by McCarthy et al.35 found a lower 
number of overnight stays and inpatient admissions in the outpatient 
group, but no differences in the number of day care visits. Synthesis 
of the results could not be performed because the two studies mostly 
measured different outcomes, and for the outcome hospital treatment, 
the methods of measurement and time to follow up differed too much. 
The certainty of evidence was very low (see Table 2).

Holistic individual care vs. standard care
One RCT36 studied the effect of using an HG-specific questionnaire 
and an individual care plan built on the patient's responses, in order 

F I G U R E  1  Prisma flow diagram.
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TA B L E  2  Complementary medicine and health care.

Intervention Outcome

Number of 
participants 
(number of 
studies, citation)

Effect GRADE

Effect size

Overall 
effect 
statement

Domains 
down-rated Certainty

Acupressure 
vs 
placebo

Nausea and 
vomiting

186 (2, Adlan, 
Shin)30,32

PUQE score at day 1, mean (SD): I = 9.13 (2.02), C = 11.15 (1.87); 
p < 0.001 (Adlan)30

PUQE score at day 2, mean (SD): I = 6.15 (1.93), C = 8.93 (1.51); 
p < 0.001. MD PUQE (95% CI): −2.78 (−3.40 to −2.16); p < 0.00001 
(Adlan)30

PUQE score at day 3, mean (SD): I = 4.40 (1.63), C = 7.10 (1.61); 
p < 0.001 (Adlan)30

Mean INVR score (SD): I = 12.48 (NA), C1 = 19.38 (NA), C2 = 17.91 (NA); 
p < 0.001 (Shin)32

A moderate 
decrease

Risk of bias (−1), 
imprecision 
(−1)

Hospital 
treatment 
(days)

200 (2, Adlan, 
Heazell)30,31

Days in hospital, mean (SD): I = 2.83 (0.62), C = 3.88 (0.87); p < 0.001. 
MD (95% CI): −1.05 (−1.32 to −0.78); p < 0.00001 (Adlan)30

Days in hospital, median (IQR): I = 3 (2 to 4), C = 3 (2–5); p = NS 
(Heazell)31

Hospital stay >4 days: I = 28%, C = 45%: p < 0.05 (Heazell)31

Not assessed Risk of bias (−1), 
imprecision 
(−1), 
inconsistency 
(−1)

Acupuncture 
vs 
placebo

Nausea and 
vomiting

33 (1, Carlsson)33 VAS score nausea (SD): I = 4.7 (NA), C = 5.3 (NA); p = NA
Women vomiting after treatment: I = 41%, C = 75%; p = 0.049 

(Carlsson)33

Not assessed Risk of bias (−2), 
imprecision 
(−2)

Ginger 
capsules 
vs 
placebo

Nausea and 
vomiting

27 (1, Fischer-
Rasmussen)28

Relief score, including nausea and vomiting (SD): I = 4.07 (5.65), 
C = 0.92 (5.16); p = NA (Fischer-Rasmussen)28

Not assessed Risk of bias (−2), 
imprecision 
(−2)

Outpatient vs 
inpatient 
care

Nausea and 
vomiting

71 (1, Mitchell-
Jones)34

PUQE score 24 h post presentation (SD): I = 4.7 (2.6), C = 5.2 (3.0); 
p = 0.483

Effect size: MD (95% CI) = −0.50 (−1.82 to 0.82), p = 0.46
PUQE score 48 h post presentation (SD): I = 7.3 (2.7), C = 7.0 (3.1); 

p = 0.595
PUQE score 7 days post discharge (SD): I = 6.2 (4.1), C = 5.7 (3.5); 

p = 0.608 (Mitchell-Jones)34

Not assessed Risk of bias (−2), 
imprecision 
(−2)

Inability to 
tolerate 
oral 
fluids/ 
food

71 (1, Mitchell-
Jones)34

Eating score 24 h post presentation (SD): I = 1.1 (1.1), C = 1.3 (1.3); 
p = 0.353. MD (95% CI) = −0.20 (−0.77 to 0.37), p = 0.49

Eating score 48 h post presentation (SD): I = 1.9 (1.1), C = 2.1 (1.2); 
p = 0.479

Eating score 7 days post discharge (SD): I = 2.1 (1.3), C = 1.8 (1.5); 
p = 0.376

Drinking score 24 h post presentation (SD): I = 1.3 (1.2), C = 1.4 (1.3); 
p = 0.824. MD (95% CI) = −0.10 (−0.69 to 0.49), p = 0.74

Drinking score 48 h post presentation (SD): I = 2.0 (1.1), C = 2.1 (0.9); 
p = 0.969

Drinking score 7 days post discharge (SD): I = 2.2 (1.2), C = 1.7 (1.3); 
p = 0.063

(Mitchell-Jones)34

Not assessed

Hospital 
treatment

169 (2, McCarthy, 
Mitchell-
Jones)34,35

Overnight stays, median (IQR): I = 0 (0–2), C = 2 (1–4); p < 0.001 
(McCarthy)35

Day care visits, median (IQR): I = 2 (1–4), C = 1 (1–4); p = 0.30 
(McCarthy)35

Inpatient admissions, median (IQR): I = 0 (0–1), C = 1 (1–2); p < 0.001 
(McCarthy)35

Reattendance within 7 days following discharge: I = 27.0%, C = 25.8%; 
p = 0.270 (Mitchell-Jones)34

Repeat inpatient/outpatient treatment within 7 days following 
discharge: I = 24.3%, C = 25.8%; p = 0.243. RD (95% CI) = −0.01 
(−0.22 to 0.19); p = 0.89; RR (95% CI) = 0.94 (0.41–2.15); p = 0.89 
(Mitchell-Jones)34

Not assessed

Health-related 
quality of 
life

71 (1, Mitchell-
Jones)34

Well-being score improvement 24 h post presentation, mean (SD): 
I = −3.0 (2.3), C =−3.9 (2.3); p = 0.120. MD (95% CI) = 0.90 (−0.18 to 
1.98); p = 0.10

Well-being score improvement 48 h post presentation, mean (SD): 
I = −4.6 (2.4), C = −5.5 (2.9); p = 0.174

Well-being score improvement 7 days post discharge, mean (SD): 
I = −4.7 (2.9), C = −4.7 (3.0); p = 0.983

(Mitchell-Jones)34

Not assessed
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Intervention Outcome

Number of 
participants 
(number of 
studies, citation)

Effect GRADE

Effect size

Overall 
effect 
statement

Domains 
down-rated Certainty

Holistic 
individual 
care vs 
standard 
care

Nausea and 
vomiting

206 (1, 
Fletcher)36

PUQE score at 2 weeks, mean (SD): I = 7.6 (3.20), C = 7.8 (3.3). Test of 
difference including adjustments, MD (95% Bootstrap CI) = 0.04 
(−0.83 to 0.97); p = 0.923

PUQE score at 4 weeks, mean (SD): I = 6.2 (2.5), C = 6.6 (2.7). Test of 
difference including adjustments, MD (95% Bootstrap CI) = −0.24 
(−1.18 to 0.62); p = 0.614

PUQE score at 6 weeks, mean (SD): I = 5.6 (2.5), C = 5.3 (2.2). Test of 
difference including adjustments, MD (95% Bootstrap CI) = 0.43 
(−0.50 to 1.23); p = 0.312

(Fletcher)36

Not assessed Risk of bias (−2), 
imprecision 
(−2)

Health-related 
quality of 
life

206 (1, 
Fletcher)36

SF-36 subscale score at 2 weeks, mean (SD): I = 34.7 (30.8), C = 32.7 
(31.6). Test of difference including adjustments, MD (95% 
Bootstrap CI) = 4.95 (−3.50 to 13.30); p = 0.254

SF-36 subscale score at 4 weeks, mean (SD): I = 50.0 (35.8), C = 46.3 
(36.6). Test of difference including adjustments, MD (95% 
Bootstrap CI) = −5.25 (−6.16 to 17.19); p = 0.386

SF-36 subscale score at 6 weeks, mean (SD): I = 59.8 (32.6), C = 60.5 
(32.3). Test of difference including adjustments, MD (95% 
Bootstrap CI) = 2.35 (−12.98 to 9.02); p = 0.685

(Fletcher)36

Not assessed

Dextrose 
saline vs 
normal 
saline

Nausea and 
vomiting

203 (1, Tan 
2013)37

VNRS score nausea at 8 h, median (IQR): I = 6 (4–7), C = 7 (5–8); p < 0.01
VNRS score nausea at 16 h, median (IQR): I = 4 (2–5), C = 5 (3–6); 

p = 0.03
VNRS score nausea at 24 h, median (IQR): I = 2 (1–4), C = 2 (2–4); p = 0.39
Vomiting episodes at 24 h, median (IQR): I = 0 (0–2), C = 0 (0–2); p = 0.66
(Tan 2013)37

Not assessed Risk of bias (−1), 
imprecision 
(−2)

Inability to 
tolerate 
oral 
fluids/ 
food

203 (1, Tan 
2013)37

Hours after recruitment with first oral intake, mean (SD): I = 11.2 (5.7), 
C = 13.2 (6.0); 0.022

Eating or drinking at 8 h: I = 39.6%, C = 24.2%. Test of difference: RR 
(95% CI) = 2.0 (1.1–3.8) 0.023

Eating or drinking at 16 h: I = 83.2%, C = 78.8%. Test of difference: RR 
(95% CI) = 1.3 (0.7–2.7) 0.47

Eating or drinking at 24 h: I = 97.0%, C = 93.9%. Test of difference: RR 
(95% CI) = 2.1 (0.5–8.7) 0.33

(Tan 2013)37

Not assessed

Hospital 
treatment

203 (1, Tan 
2013)37

Hours in hospital, mean (SD): I = 43 (21), C = 48 (21); p = 0.14
(Tan 2013)37

Not assessed

Health-related 
quality of 
life

203 (1, Tan 
2013)37

Well-being score at 24 h, mean (SD): I = 8.5 (1.6), C = 8.4 (1.5); p = 0.75
(Tan 2013)37

Not assessed

Fasting vs 
expedited 
oral 
intake

Nausea and 
vomiting

160 (1, Tan 
2020)38

VNRS score nausea at 8 h, median (IQR): I = 3 (1–5), C = 5 (2–6); 
p = 0.046

VNRS score nausea at 16 h, median (IQR): I = 2 (0–5), C = 2 (0–4); p = 0.26
VNRS score nausea at 24 h, median (IQR): I = 0 (0–4), C = 1 (0–4); p = 0.34
Vomiting episodes at 24 h, median (IQR): I = 1 (0–4), C = 1 (0–5); 

p = 0.24
(Tan 2020)38

Not assessed Risk of bias (−2), 
imprecision 
(−2)

Hospital 
treatment

160 (1, Tan 
2020)38

Days in hospital, median (IQR): I = 2 (1–2), C = 2 (1–2); p = 0.57
(Tan 2020)38

Not assessed

Nasogastric 
tube 
feeding vs 
standard 
care

Hospital 
treatment

115 (1, 
Grooten)39

Readmission: I = 37.9%, C37.0%; p = 0.92
Total number of days in hospital, median (IQR): I = 6 (3–8), C = 5 (4–9); 

p = 0.87
(Grooten)39

Not assessed Risk of bias (−2), 
imprecision 
(−2)

SGA infant 115 (1, 
Grooten)39

SGA infants: I = 8.6%, C = 7.3%; p = 0.82
(Grooten)39

Not assessed

Preterm birth 115 (1, 
Grooten)39

Preterm birth: I = 12.1%, C = 13.0%; p = 0.89
(Grooten)39

Not assessed

Abbreviations: C, control; CI, confidence interval; I, intervention; INVR, index of nausea, vomiting and retching; IQR, interquartile range; MD, mean 
difference; NA, not applicable; NS, not significant; PUQE, pregnancy-unique quantification of emesis score; RD, risk difference; RR, risk ratio; SD, 
standard deviation; SF, social functioning; SGA, small-for-gestational-age; VAS, visual analogue scale; VNRS, visual numerical rating scale; certainty of 
evidence low ⊕ ⊕ ⊝⊝, very low ⊕⊝⊝⊝.

TA B L E  2  (Continued)

 16000412, 2024, 1, D
ow

nloaded from
 https://obgyn.onlinelibrary.w

iley.com
/doi/10.1111/aogs.14706 by U

m
ea U

niversity, W
iley O

nline L
ibrary on [15/01/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



    |  23VINNARS et al.

to achieve a personalized approach. The authors found no effect 
on the outcomes nausea, vomiting, and social functioning. The cer-
tainty of evidence was very low (see Table 2).

3.3.2  |  Regulation of food intake and rehydration

Dextrose saline vs. normal saline rehydration
One study37 investigated the effect of glucose 5% for 1 day compared 
with standard intravenous treatment on the outcomes nausea, vom-
iting, inability to tolerate oral fluids or food, hospital treatment, and 
health-related quality of life. The authors found lower nausea scores 
after 8 and 16 h, but not after 24 h in the intervention group. They 
also presented an earlier intake of food and a higher frequency of 
oral intake after 8 h in the intervention group, but showed no differ-
ence at 16 or 24 h. For the other outcomes, no significant differences 
were seen. The certainty of evidence was very low (see Table 2).

Fasting vs. expedited oral intake
One RCT38 investigated the effect of initial fasting for 12 h on nausea, 
vomiting, and hospital care. The authors found a lower nausea score after 
8 h in the intervention group, but no difference at later follow ups, or for 
other outcomes. The certainty of evidence was very low (see Table 2).

Nasogastric tube feeding vs. standard care
A multicenter, non-blind RCT39 evaluated enteral tube feeding for at 
least 7 days, or until tolerating oral intake exceeding 1000 calories/
day, on the outcomes hospital treatment and preterm birth. No dif-
ferences were found between the groups. However, the certainty of 
evidence was very low (see Table 2).

3.4  |  Pharmaceuticals

3.4.1  |  Comparisons with placebo

Capsaicin vs. placebo
One double-blind RCT27 compared the effect of topical capsaicin 
as adjunctive therapy with placebo on the outcome nausea. No sig-
nificant difference was seen between the groups. The certainty of 
evidence was very low (see Table 3).

Vitamin B6 vs. placebo
Two double-blind studies26,40 evaluated the effect of vitamin B6. 
Sahakian et al.26 found a greater improvement in nausea in the in-
tervention group, which was not seen in the study by Tan et al.,40 
who instead presented a shortened hospital stay for the vitamin B6 
group. The certainty of evidence was very low (see Table 3).

Prednisolone or methylprednisolone vs. placebo
Two double-blind RCTs41,42 studied the effect of prednisolone or 
methylprednisolone. Nelson-Piercy et  al.41 found an improvement 
of oral intake, and well-being in the prednisolone group, but no 

difference in nausea and vomiting. Neither study presented any sig-
nificant differences in hospital treatment, small-for-gestational-age 
infants, or preterm birth. The certainty of evidence was very low 
(see Table 3).

Diazepam vs. placebo
One RCT43 compared diazepam with placebo on the outcomes nau-
sea, vomiting, hospital treatment, and preterm birth. The authors 
found a decrease of nausea and shorter stay in hospital in the diaz-
epam group, but no differences in the other outcomes. The certainty 
of evidence was very low (see Table 3).

ACTH vs. placebo
One double-blind RCT study29 evaluated the effect of tetracosac-
tide (synthetic adrenocorticotropic hormone [ACTH]) on vomiting, 
hospital treatment, preterm birth, and symptom relief, and found 
no significant differences between the groups. The certainty of evi-
dence ws very low (see Table 3).

Ondansetron combined with metoclopramide vs. monotherapy or 
placebo
A small randomized, double-blind pilot study44 evaluated the effect 
of ondansetron in combination with metoclopramide compared with 
the pharmaceuticals individually or with placebo on the outcomes 
nausea, vomiting, hospital treatment, and health-related quality of 
life. The authors could not conclude any treatment effects. The cer-
tainty of evidence was very low (see Table 3).

3.4.2  |  Comparisons with another pharmaceutical

Ondansetron vs. metoclopramide
Two double-blind studies (one RCT45 and one pilot RCT44) compared 
ondansetron and metoclopramide on the outcomes nausea, vomit-
ing, hospital care, and health-related quality of life. No differences 
were found between the groups. In the pilot study,44 no statistical 
analysis was performed as each group consisted of only around eight 
patients. The certainty of evidence was very low (see Table 3).

Ondansetron vs. promethazine
One double-blind RCT46 compared treatment with ondansetron 
with promethazine. The outcomes nausea and vomiting were as-
sessed as having low risk of bias, whereas hospital treatment was 
assessed as raising some concerns, because 5 patients out of 30 
without change in nausea and vomiting after 48 h of treatment were 
excluded from further data collection and analysis. No differences 
were noted between the groups. The certainty of evidence was very 
low (see Table 3).

Granisetron vs. promethazine
One double-blind RCT24 compared granisetron and promethazine on 
the outcomes nausea, vomiting, and hospital treatment. The authors 
reported significant reduction in nausea and vomiting after 48 h in the 
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TA B L E  3  Pharmaceuticals.

Intervention Outcome

Number of 
participants 
(number of 
studies, citation)

Effect GRADE

Effect size
Overall effect 
statement

Domains 
down-rated Certainty

Capsaicin vs placebo Nausea 30 (1, Murphy 
2023)27

VAS nausea score at 60 min, median (IQR): I = 2.5 (0–4), 
C = 1.0 (0–5); p = 0.92.

(Murphy 2023)27

Not assessed Risk of bias (−2), 
imprecision 
(−2)

Vitamin B6 vs 
placebo

Nausea 110 (2, Sahakian, 
Tan 
2009)26,40

Nausea score difference from baseline, mean (SD): I = −4.3 
(2.1), C = −1.8 (2.2); p < 0.01. MD nausea score (95% 
CI) = −2.50 (−4.31 to −0.69); p = 0.007 (Sahakian)26

Nausea score, median (IQR): I = 2 (4), C = 2 (3); p = 0.38 (Tan 
2009)40

Not assessed Risk of bias (−1), 
imprecision 
(−2), 
inconsistency 
(−1)

Vomiting 110 (2, Sahakian, 
Tan 
2009)26,40

Vomiting: I = 25%, C = 90%; p < 0.05. RD (95% CI) = −0.45 
(−0.83 to −0.07); p = 0.02. RR (95% CI) = 0.36 (0.12–1.03); 
p = 0.06 (Sahakian)26

Any vomiting last 24 h, at discharge: I = 40%, C = 29%. RD 
(95% CI) =0.12 (−0.08 to 0.31); p = 0.83. RR (95% CI) 1.4 
(0.79–2.49); p = 0.25 (Tan 2009)40

Not assessed Risk of bias (−1), 
imprecision 
(−2), 
inconsistency 
(−1)

Hospital 
treatment

92 (1, Tan 2009)40 Days in hospital, mean (SD): I = 3.9 (2.3), C = 3.1 (1.0); 
p = 0.112. MD (95% CI) = 0.80 (0.08–1.52); p = 0.03 (Tan 
2009)40

Not assessed Risk of bias (−2), 
imprecision 
(−2)

Health-related 
quality of 
life

92 (1, Tan 2009)40 Well-being score 1 week, median (IQR): I = 8 (3), C = 8 (3); 
p = 0.81

Well-being score 2 weeks, median (IQR): I = 8 (1), C = 9 (1); 
p = 0.73

(Tan 2009)40

Not assessed Risk of bias (−2), 
imprecision 
(−2)

Prednisolone 
or methyl-
prednisolone vs 
placebo

Nausea 24 (1, Nelson-
Piercy)41

Nausea score, median (range): I = 6.5 (2.0 to 10.0), C = 4.0 
(−5.0 to 9.0); p = 0.10 (Nelson-Piercy)41

Not assessed Risk of bias (−2), 
imprecision 
(−2)

Vomiting 24 (Nelson-
Piercy)41

Still vomiting after 1 week: I = 42%, C = 58%. RR (95% CI) =1.4 
(0.6–3.2) (Nelson-Piercy)41

Not assessed Risk of bias (−2), 
imprecision 
(−2)

Inability to 
tolerate 
oral fluids 
or food

24 (1, Nelson-
Piercy)41

Needing intravenous fluid after 1 week: I = 25%, C = 25%. RR 
(95% CI) =1.0 (0.2–4.0)

Improvement in food intake score, median (range): I = 2.0 
(1.0–4.0), C = 1.5 (−2.0 to 4.0); p = 0.039

(Nelson-Piercy)41

Not assessed Risk of bias (−2), 
imprecision 
(−2)

Hospital 
treatment

134 (2, Nelson-
Piercy, 
Yost)41,42

Days in hospital, median (range): I = 7.0 (2.0–21.0), C = 7.0 
(2.0–26.0); p = 0.84. RD (95% CI) = −0.25 (−0.64 to 
0.14); p = 0.20. RR (95% CI) 0.36 (0.07 to 1.88): p = 0.22 
(Nelson-Piercy)41

Number of emergency room visits, mean (SD): I = 0.7 (1.2), 
C = 0.5 (1.0); p = 0.44 (Yost)42

Number of admissions, mean (SD): I = 1.9 (1.8), C = 1.6 (1.0); 
p = 0.32 (Yost)42

Re-hospitalized: I = 34%, C = 35%; p = 0.89. RD (95% 
CI) = −0.01 (−0.19 to 0.17); p = 0.89. RR (95% CI) 0.96 
(0.58–1.61): p = 0.89 (Yost)42

Hospital days in total, mean (SD): I = 7.6 (18.0), C = 4.3 (4.3); 
p = 0.18 (Yost)42

Not assessed Risk of bias (−1), 
imprecision 
(−2)

Health-related 
quality of 
life

24 (1, Nelson-
Piercy)41

Well-being improvement, median (range): I = 6.5 (1.0 to 10.0), 
C = 3.5 (−2.0 to 8.0); p = 0.021 (Nelson-Piercy)41

Not assessed Risk of bias (−2), 
imprecision 
(−2)

SGA infant 134 (2, Nelson-
Piercy, 
Yost)41,42

SGA infants: I = 8%, C = 8%. RD <5:e centile (95% CI) = 0.00 
(−0.22 to 0.22); p = 1.00. RR <5:e centile (95% CI) = 1.00 
(0.07–14.21); p = 1.00 (Nelson-Piercy)41

SGA infants: I = 13%, C = 19%; p = 0.36. RD <10:e centile (95% 
CI) = −0.06 (−0.20 to 0.07); p = 0.38. RR <10:e centile 
(95% CI) = 0.68 (0.28–1.64); p = 0.39 (Yost)42

Not assessed Risk of bias (−2), 
imprecision 
(−2), 
indirectness 
(−1)

Preterm birth 134 (2, Nelson-
Piercy, 
Yost)41,42

Preterm delivery: I = 18%, C = 36%. RD (95% CI) = −0.18 
(−0.55 to 0.18); p = 0.33. RR (95% CI) = 0.50 (0.11–2.19); 
p = 0.36 (Nelson-Piercy)41

Preterm delivery: I = 13%, C = 8%; p = 0.37. RD (95% CI) = 0.05 
(−0.06 to 0.17); p = 0.39. RR (95% CI) = 1.65 (0.51–5.31); 
p = 0.40 (Yost)42

Not assessed Risk of bias (−1), 
imprecision 
(−2)
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Intervention Outcome

Number of 
participants 
(number of 
studies, citation)

Effect GRADE

Effect size
Overall effect 
statement

Domains 
down-rated Certainty

Diazepam vs 
placebo

Nausea 50 (1, Ditto)43 Severe nausea at day 1: I = 96%, C = 100%. Severe nausea at 
day 2: I = 24%, C = 72%. Severe nausea at day 3: I = 4%, 
C = 36%. Test of difference: NA. (Ditto)43

Not assessed Risk of bias (−2), 
imprecision 
(−2)

Vomiting 50 (1, Ditto)43 Reduction in emesis at day 1: I = 100%, C = 100%. Reduction 
in emesis at day 2: I = 8%, C = 12%. Reduction in emesis at 
day 3: I = 8%, C = 4%. Test of difference: NA. (Ditto)43

Not assessed

Hospital 
treatment

50 (1, Ditto)43 Days in hospital, mean (SD): I = 4.5 (1.9), C = 5.6 (1.6); p < 0.05.
Requiring a second admission: I = 4%, C = 24%; p < 0.05.
(Ditto)43

Not assessed

Preterm birth 50 (1, Ditto)43 Preterm birth: I = 4%, C = 8%; p > 0.05. (Ditto)43 Not assessed

ACTH vs placebo Vomiting 32 (1, 
Ylikorkala)29

Vomiting stopped during hospitalization: I = 100%, C = 100%.
Relief score (including vomiting), mean (SD): I = 9.4 (3.4), 

C = 8.8 (3.1); p > 0.05.
(Ylikorkala)29

Not assessed Risk of bias (−2), 
imprecision 
(−2)

Hospital 
treatment

32 (1, 
Ylikorkala)29

Readmission: I = 13%, C = 13%; test of difference: NA.
(Ylikorkala)29

Not assessed

Preterm birth 32 (1, 
Ylikorkala)29

Preterm birth: I = 8%, C = 0%; test of difference: NA. 
(Ylikorkala)29

Not assessed

Metoclopramide, 
ondansetron, 
metoclopramide 
and 
ondansetron, 
placebo

Nausea and 
vomiting

25 (1, Robson)44 PUQE score at day 2, median (min; max): I1 = 9 (3; 13), I2 = 5 
(3; 13), I3 = 7 (3; 11), C = 8 (3; 12); test of difference: NA. 
(Robson)44

Not assessed Risk of bias (−2), 
imprecision 
(−2)

Hospital 
treatment

31 (1, Robson)44 Readmissions within 10 days, median (min; max): I1 = 0 (0; 3), 
I2 = 0 (0; 2), I3 = 0 (0; 1), C = 0 (0; 1); test of difference NA. 
(Robson)44

Not assessed

Health-related 
quality of 
life

14 (1, Robson)44 NVPQoL score at day 10, median (min; max): I1 = 148 (88; 
175), I2 = 160 (88; 196), I3 = 155 (40, 170), C = 105 (81; 
128); test of difference: NA. (Robson)44

Not assessed

Metoclopramide vs 
ondansetron

Nausea and 
vomiting

185 (2, Abas, 
Robson)44,45

VNRS nausea score at 8 h, median (IQR): I = 4 (3–6), C = 5 
(4–6); p = 0.05

Nausea VNRS at 16 h, median (IQR): I = 3 (1 to 4), C = 3 
(2–4.75); p = 0.28

VNRS nausea score at 24 h, median (IQR): I = 1 (1–3), C = 2 
(1–3); p = 0.68

Overall repeated measures, ANOVA: p = 0.22. (Abas)45

Vomiting episodes 24 h, median (IQR): I = 1 (0–2), C = 1 
(0–2.75), p = 0.38 (Abas)45

PUQE score at day 2, median (min; max): I1 = 9 (3; 13); I2 = 5 
(3; 13), p = NA (Robson)44

Not assessed Risk of bias (−1), 
imprecision 
(−2)

Hospital 
treatment

191 (2, Abas, 
Robson)44,45

Readmissions within 10 days, median (min; max): I1 = 0 (0; 3), 
I2 = 0 (0; 2); p = NA (Robson)44

Days in hospital, median (IQR): I = 1.9 (1.5–2.4), C = 2.0 
(1.7–2.7); p = 0.10 (Abas)45

Not assessed Risk of bias (−2), 
imprecision 
(−2)

Health-related 
quality of 
life

172 (2, Abas, 
Robson)44,45

VNRS well-being score at 24 h, mean (SD): I = 8.7 (1.1), 
C = 8.3 (1.6); p = 0.13. MD (95% CI) = 0.40 (−0.03 to 0.83); 
p = 0.07. SMD (95% CI): 0.29 (−0.02 to 0.60); p = 0.07 
(Abas)45

NVPQoL score, median (min; max): I1 = 148 (88; 175); I2 = 160 
(88; 196); p = NA (Robson)44

Not assessed Risk of bias (−1), 
imprecision 
(−2)

Ondansetron vs 
promethazine

Nausea and 
vomiting

25 (1, Sullivan)46 Treatment failure after 48 h: I = 13%, C = 20; p = 1.00 
(Sullivan)46

Not assessed Risk of bias (−1), 
imprecision 
(−2)Hospital 

treatment
25 (1, Sullivan)46 Days in hospital, mean (SD): I = 4.47 (2.3), C = 4.47 (1.5); 

p = 1.0 (Sullivan)46
Not assessed

Granisetron vs 
promethazine

Nausea 32 (1, Aleyasin)24 VRS nausea score after 48 h, mean (SD): I = 0.1 (NA), C = 2.5 
(NA); p = 0.001 (Aleyasin)24

Not assessed Risk of bias (−2), 
imprecision 
(−2)Vomiting 32 (1, Aleyasin)24 Vomiting episodes per day after 48 h, mean (SD): I = 1.1 (NA), 

C = 1.5 (NA); p = 0.007 (Aleyasin)24
Not assessed

Hospital 
treatment

32 (1, Aleyasin)24 Days in hospital, mean (SD): I = 3.2 (1.1), C = 2.2 (1.6); 
p = 0.108. Rehospitalization: I = 0%, C = 6%; p = 0.259 
(Aleyasin)24

Not assessed

TA B L E  3  (Continued)

(Continues)
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granisetron group compared with the promethazine group. There was 
no statistically significant difference in hospital care between treat-
ments. The certainty of evidence was very low (see Table 3).

Metoclopramide vs. promethazine
One double-blind RCT47 compared metoclopramide and promet-
hazine on the outcomes nausea, vomiting, hospital treatment, and 
health-related quality of life. No differences were found. The cer-
tainty of evidence was very low (see Table 3).

Hydrocortisone vs. metoclopramide
One double-blind RCT48 compared hydrocortisone and metoclopra-
mide on the outcomes vomiting and hospital treatment. The authors 
presented a significant reduction of vomiting episodes and readmis-
sion to hospital in the hydrocortisone group. The certainty of evi-
dence was very low (see Table 3).

Methylprednisolone vs. promethazine
One double-blind RCT49 compared methylprednisolone and pro-
methazine. In the group with methylprednisolone, 3 out of 20 had 
treatment failure after 2 days compared with 2 out of 20 patients in 
the promethazine group. Re-admission to hospital was greater in the 
promethazine group, but the patients with treatment failure were 
excluded from that analysis. The certainty of evidence was very low 
(see Table 3).

Knowledge gaps and certainty of evidence are summarized in 
Figure S3.

4  |  DISCUSSION

The 25 studies included compared 20 different treatments, and 
were overall assessed to have a low risk of bias, or some concerns. 

Intervention Outcome

Number of 
participants 
(number of 
studies, citation)

Effect GRADE

Effect size
Overall effect 
statement

Domains 
down-rated Certainty

Metoclopramide vs 
promethazine

Nausea 150 (1, Tan 
2010)47

VNRS nausea score at 8 h, median (IQR): I = 4 (1.5–5), C = 4 
(1.75–6); p = 0.54.

Nausea VNRS at 16 h, median (IQR): I = 3 (1–5), C = 3 (1–5); 
p = 0.80.

VNRS nausea score at 24 h, median (IQR): I = 2 (1–5), C = 2 
(1–4); p = 0.99.

(Tan 2010)47

Not assessed Risk of bias (−1), 
imprecision 
(−2)

Vomiting 150 (1, Tan 
2010)47

Vomiting episodes first 24 h, median (IQR): I = 1 (0–5), C = 2 
(0–3); p = 0.81 (Tan 2010)47

Not assessed

Hospital 
treatment

150 (1, Tan 
2010)47

Days in hospital, median (IQR): I = 1.8 (1.5–2.5), C = 1.7 
(1.5–2.4); p = 0.71 (Tan 2010)47

Not assessed

Health-related 
quality of 
life

150 (1, Tan 
2010)47

VNRS well-being score at 24 h, mean (SD): I = 7.6 (2.2), C = 7.1 
(2.3); p = 0.24 (Tan 2010)47

Not assessed

Hydrocortisone vs 
metoclopramide

Vomiting 40 (1, Bondok)48 Vomiting episodes at day 2, mean (SD): I = 5.7 (NA), C = 7.5 
(NA).

Vomiting episodes at day 3, mean (SD): I = 2.6 (NA), C = 4.3 
(NA).

Vomiting episodes at day 4, mean (SD): I = 1.5 (NA), C = 3.4 
(NA).

Vomiting episodes at day 5, mean (SD): I = 1.1 (NA), C = 2.7 
(NA).

Vomiting episodes at day 6, mean (SD): I = 0.5 (NA), C = 2.8 
(NA).

Vomiting episodes at day 7, mean (SD): I = 0.4 (NA), C = 2.1 
(NA). Test of difference: NA. (Bondok)48

Not assessed Risk of bias (−1), 
imprecision 
(−2)

Hospital 
treatment

40 (1, Bondok)48 Rehospitalization: I = 0%, C = 6%; p = 0.259 (Bondok)48 Not assessed

Methylprednisolone 
vs promethazine

Vomiting and 
inability 
to tolerate 
oral 
fluids/
food

40 (1, Safari)49 Treatment failure in 2 days (including vomiting and inability 
to tolerate liquids by mouth): I = 15%, C = 10%; p = 0.0001 
(Safari)49

Not assessed Risk of bias (−2), 
imprecision 
(−2)Not assessed

Not assessed

Hospital 
treatment

34 (1, Safari)49 Readmitted after 2 weeks: I = 0%, C = 29%; p = 0.0001 
(Safari)49

Not assessed

Abbreviations: ACTH, adrenocorticotropic hormone; C, control; CI, confidence interval; I, intervention; IQR, interquartile range; MD, mean 
difference; NA, not applicable; NVPQoL, nausea and vomiting during pregnancy quality of life; PUQE, pregnancy-unique quantification of emesis 
score; RD, risk difference; RR, risk ratio; SD, standard deviation; SGA, small-for-gestational-age; SMD, standardized mean difference; VNRS, visual 
numerical rating scale; certainty of evidence, very low ⊕⊝⊝⊝.
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The main finding is the lack of rigorous research on treatments for 
HG. For all but one comparison, the certainty of evidence was very 
low. Acupressure in addition to standard care showed a possible 
moderate effect on the outcome nausea and vomiting, but the cer-
tainty of evidence was low.

For the majority of treatment comparisons, only one study 
with small sample sizes was included. In the studies, the diagnosis 
of HG was based on different criteria, often vaguely described. In 
some cases, it was difficult to decide whether the criteria used cor-
responded to the newly set definition of HG.8 Further, the studies 
in this review included patients with varying degrees of symptoms, 
and used several tools for quantifying symptoms, at different points 
in time. It is possible that some studies were wrongly omitted, as 
the distinction between HG and nausea and vomiting in pregnancy 
was too vague. Additionally, the outcomes were often measured 
in different ways, eg divergent definitions of small-for-gestation-
al-age infants, and different ways of measuring hospital treatment. 
Consequently, it was difficult to synthesize the data, and compare 
the results between studies.

Strengths of this review include the choice of outcomes origi-
nating from a core outcome set, although including as many as 24 
outcomes, recently identified for HG.13 Other strengths include the 
use of well-defined tools for risk of bias assessment, and grading of 
evidence. Further, the search strategy was developed in conjunction 
with an information specialist. Additionally, there were always two 
authors independently screening and checking the abstracts, the full 
texts and the data extracted.

In general, the results of this review show that there are too few 
studies of high quality evaluating the effects of treatments for HG, 
which is supported by the systematic reviews from 2016 drawing 
similar conclusions.7,50 Acupressure in addition to standard care, 
showed a possible moderate decrease in nausea and vomiting, with 
low certainty of evidence. This was the only treatment with existing 
evidence for mild improvement in symptoms of nausea and vom-
iting. For pharmaceutical treatments currently in use, there is lack 
of evidence of an effect in this patient group specifically, and the 
use of these treatments is currently based solely on past experi-
ence. Importantly, these results should not be interpreted as “most 
treatments used today have no effect”. Instead, a valid interpreta-
tion is that further and more robust therapeutic studies are certainly 
needed, probably in different countries in order to obtain a com-
prehensive number of patients. To establish stronger evidence, it 
is essential to use validated scoring systems, established diagnostic 
criteria, and clear descriptions and measurements of core outcomes.

Several scientific knowledge gaps have been identified. The 
new core outcome set13 is warmly welcomed, but an abbreviated 
version including more detailed definitions of the outcomes and 
how these should be measured is desirable. An ongoing consen-
sus-based study51 will formulate a core measurement set, which 
will result in more standardized reporting in future trials, nec-
essary to enable meta-analysis. For the treatments identified 
through this review, additional, larger, and more robust studies 
are required.

Several pharmaceuticals are currently in use, but there is no evi-
dence regarding which is preferable, when to commence treatment, 
or what dosage or administration route is most beneficial. These 
questions have been highly prioritized by HG patients. It is also un-
clear whether initial fasting, infusions with dextrose, or total paren-
teral nutrition have any positive effects for the patients.

In some hospitals, women with HG are today treated with intra-
venous fluids in an outpatient setting. This likely saves money for the 
healthcare system, and might also be the best for the patient if she 
can rest in her own home. Nevertheless, it can also be the opposite, 
as the household environment might include duties and additional 
children making it difficult to rest as needed. Additional studies on 
outpatient vs inpatient care are requested.

For specific subgroups, like women with diabetes mellitus, 
women with eating disorders, and women who have undergone 
gastric-by-pass surgery, no studies were found, and further studies 
are needed on how the treatments should be modified for these 
patients.

Future studies have better opportunities than previous ones for 
several reasons. Today, reporting guidelines (https://​www.​conso​
rt-​state​ment.​org) are available and trial protocols are normally pub-
lished in advance. For HG, there is now a consensus regarding defi-
nition (the Windsor diagnostic criteria).8 Further, there is now a core 
outcome set available,13 even though this would be more helpful if 
condensed, and if it included the preferred ways to measure the out-
comes. This would enable future systematic reviews to perform me-
ta-analyses, and to draw stronger conclusions regarding treatments 
for HG.

5  |  CONCLUSION

Several scientific knowledge gaps were identified. Studies on treat-
ments for HG are few, and the certainty of evidence for different 
treatments is either low or very low. Except for acupressure in ad-
dition to standard care, showing a possible moderate effect on HG, 
the lack of studies did not allow further conclusions. To establish 
more robust evidence, it is essential to use validated scoring sys-
tems, the recently established diagnostic criteria, clear descriptions 
and measurements of core outcomes, and perform larger studies.
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