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Abstract
Background Hyperemesis gravidarum (HG) is a common cause of hospital admission in early 
pregnancy. There is no international consensus on the definition of HG, or on outcomes that 
should be reported in trials. Consistency in definition and outcome reporting is important 
for the interpretation and synthesis of data in meta-analyses. 

Objective We aimed to identify which HG definitions and outcomes are currently in use in 
trials.

Search strategy We searched the following sources: (1) Cochrane Central Register of 
Controlled Trials, (2) Embase and (3) Medline for published trials and the WHO-ICTRP 
database for ongoing trials (27 Ocotber 2017)

Selection criteria All randomised clinical trials reporting on any intervention for HG were 
eligible. 

Data collection and analysis Two reviewers independently assessed trial eligibility and 
extracted data on HG definition and outcomes. 

Results We included 31 published trials reporting data from 2511 women and 3 ongoing 
trials with a planned sample size of 360 participant. We identified 11 definition items. Most 
commonly used definition items were vomiting (34 trials) and nausea (30 trials We identified 
34 distinct outcomes. Most commonly reported outcomes were vomiting (29 trials), nausea 
(26 trials), need for hospital treatment (14 trials) and duration of hospital (re)admission(s) 
(14 trials). 

Conclusion There is substantial variation of HG definition and outcome reporting in trials. 
This hampers meaningful aggregation of trial results in meta-analysis and implementation 
of evidence in guidelines. To overcome this, international consensus on a definition and a 
core outcome set for HG trials should be developed.
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Introduction
Nausea and vomiting in pregnancy (NVP) is common with a prevalence of 50-80%.1 When 
these symptoms are severe or protracted the condition is called hyperemesis gravidarum 
(HG). HG affects 0.2-3.6%2-5 of pregnancies and can lead to dehydration, electrolyte 
disturbances and significant weight loss, necessitating hospital admission.6 HG has 
detrimental effects on maternal wellbeing and quality of life,7-9 and there are indications 
that HG may lead to adverse pregnancy and perinatal outcomes.3 Although HG is the most 
frequent reason for hospital admission in early pregnancy,10 there is an absence of high 
quality evidence on effective treatment.11,12 The etiology of HG is poorly understood13 and 
there is no single biomarker that can diagnose or predict disease severity.14 

To date, HG has been a clinical diagnosis made after other causes of nausea and vomiting have 
been excluded. There is no international consensus on the definition of HG and clinical trials 
evaluating treatments for HG have therefore been inconsistent in the choice of symptoms 
defining HG in pregnant women. As a consequence, meta-analyses on HG treatments have 
reported a significant variation in key patient characteristics between studies.12,15 A second 
problem these meta-analyses address, is the lack of consistency in the outcomes reported 
in studies on HG.11,12,15 Because trials on HG often include small sample sizes and therefore 
have limited statistical power, aggregation of data by the method of meta-analysis could be 
helpful in providing robust evidence of effectiveness and safety. However, the variation of 
used definitions and outcomes reported within clinical trials on HG hampers comparisons 
between these studies. 

To overcome this problem, international consensus on definition and outcomes (‘core 
outcome set’) can be accomplished. A ‘core outcome set’ is a minimal set of outcomes that 
relevant stakeholders consider critical in the evaluation of interventions for specific health 
conditions (www.comet-initiative.org).16

To enable an international consensus project on HG definition and core outcomes, we aimed 
to identify which definitions and outcomes are currently in use in published and ongoing 
randomised clinical trials reporting on any intervention for HG.

Materials and methods
Search strategy and data collection
We performed a systematic review following the guidance of the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses (PRISMA) statement.17 A medical information 
specialist (J.L.) performed a comprehensive search in Medline, Embase and the Cochrane 
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Central Register of Controlled Trials (CENTRAL) from the inception of the dataset to 27 
October 2017 to identify randomized controlled trials. In order to identify ongoing trials, 
we also searched the WHO-ICTRP database (27 October 2017). The WHO-ICTRP database 
includes data from 17 clinical trial registration databases including clinicaltrials.gov and other 
worldwide national trial registries. On completion, citations identified in each database 
were imported into EndNote X7.5 and de-duplicated. Search details of both searches are 
presented in Appendices S1 and S2. Two reviewers independently assessed trial eligibility 
and extracted data on HG definition and outcomes (search 1: RB and MHK; search 2: IJG 
and MHK). Since there is no agreement regarding the definition of HG and the difference 
between HG and NVP remains a grey area we included all randomised clinical trials studying 
any intervention for HG (as defined by the author). Trials with mixed NVP and HG were only 
included if data on HG subgroup was presented separately. Trials reporting on NVP without 
reporting on HG were excluded. We only included ongoing or unpublished trials which had 
a progress update in the last 5 years and had been not stopped before inclusion started. Any 
disagreements were reviewed and decided upon consensus. This study did not receive any 
funding. 

We described HG definition items as any patient characteristic (clinical or biophysical) that 
qualified a patient for trial entry (e.g.: gestational age at beginning of symptoms). Different 
measures were used to specify these items (e.g.: onset of symptoms before 12 weeks 
gestation). 

We defined outcomes as an indication on ‘what’ to measure (e.g.: presence/severity of 
vomiting) and outcome measures as an indication on ‘how’ to measure (e.g.: 24-hour 
Pregnancy Unique Quantification of Emesis score). In order to improve clarity, we subdivided 
all identified definition items and outcomes in different domains during a face-to-face 
meeting with 8 stakeholders representing 5 stakeholder groups (obstetricians, midwives, 
general practitioners, researchers and patients). Results are displayed as frequencies. 
The plan for the systematic review was registered beforehand (www.comet-initiative.org/
studies/details/805). 

To gain insight in the quality of the reported outcomes two reviewers (MHK and RB) 
independently assessed the quality of describing and reporting outcomes of published trials 
using a framework presented by Harman et al.18 This framework consists of six items: 1) Is 
the primary outcome clearly stated (1 point)? 2) Is the primary outcome clearly defined(1 
point)? 3) Are the secondary outcomes clearly stated(1 point)? 4) Are the secondary 
outcomes clearly defined(1 point)? 5) Do the authors explain the use of the outcomes 
they have selected(1 point)? 6) Are methods used to enhance the quality of outcome 
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measurement (e.g., repeated measurements, training) if appropriate (1 point)? If there was 
no clear distinguish between primary and secondary outcomes but the outcomes used were 
clearly defined and therefore reproducible we did give points for question 2 and 4. 

Results
The search resulted in 593 published records and 103 registered trials. Thirty-one published 
trials, reporting data from 2511 women, and 3 ongoing trials, with a planned sample size 
of 360 participants in total, met our inclusion criteria (Figure 1). Study characteristics of 
included trials are listed in Table S1.

Database search

Records identified n = 932
CENTRAL n = 382
EMBASE n = 317
MEDLINE n = 233

WHO ICTRP search

Records identified n = 103

Duplicates n = 393

Records screened n = 593

Excluded n = 464

Full text articles assessed for 
eligibility n = 75

Studies included n = 31

Excluded n = 44
Incorrect study population n =37

Incorrect study design n = 3
Brief communication n = 3

Study protocol n = 1

Studies included n = 3

Excluded n = 100
Incorrect study population n =74

Incorrect study design n = 14
Published n = 9

No progression >5 years n = 5

Figure 1 Flowchart of included studies 
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HG definition items and measures
We categorised definition items into 5 domains (presence of symptoms, gestational age 
at inclusion or beginning of symptoms, symptoms severity, laboratory findings and need 
for interventions to manage symptoms). Within these domains, we identified 11 different 
definition items and 54 item measures. Definition items used more by more than 1 trial for 
HG are represented in Table 1, all used definition items are listed in Table S2. Vomiting was 
used in all 34 trials with 6 distinct item measures; nausea was used in 30 trials (88%) with 
5 distinct item measures; gestational age at inclusion or beginning of symptoms was used 
in 27 trials (79%) with 11 distinct item measures; ketonuria/acidosis in 19 trials (57%) with 
7 distinct item measures and need for hospital treatment was used in 17 trials (49%) with 
6 distinct item measures. The most frequently used measure for vomiting was occurrence 
of vomiting without further specification (30 trials, 79%); for nausea this was occurrence 
of nausea without further specification (26 trials, 76%); for gestational age at inclusion or 
beginning of symptoms this was gestational age at inclusion ≤16 weeks (8 trials, 24%); for 
ketonuria/acidosis this was ketonuria (not quantified) (7 trials, 21%) and for need for day 
care or hospital admission this was hospital admission with diagnosis of HG (12 trials, 35%).

HG outcomes and measures
We categorized outcomes into 8 domains (presence of symptoms, laboratory findings, 
need for interventions to manage symptoms, maternal service utilization, maternal quality 
of life, pregnancy complications, termination of pregnancy, birth outcomes and offspring 
outcomes). We identified 34 different outcomes and 95 different outcome measures. 
Outcomes used by more than 2 trials for HG are represented in Figure 2, all outcomes items 
are listed in Table S3. Vomiting was reported in in 29 trials (85%) with 7 distinct outcome 
measures; nausea was reported in 26 trials (76%) with 8 distinct outcomes measures; need 
for hospital treatment was reported in 14 trials (41%) with 6 distinct outcome measures; 
duration of hospital (re)admission(s) was reported in 14 trials (41%) all using 1 outcome 
measure and maternal wellbeing was reported in 12 trials (35%) with 8 distinct outcome 
measures The most frequently used outcome measure for vomiting was the number of 
episodes (16 trials, 47%); for nausea this was the intensity of nausea measured on a visual 
analogue scale ranging from 0 to 10 (10 trials, 29%); for hospital (re)admission(s) this was 
the number of readmissions (10 trials, 29%) and for maternal wellbeing this was wellbeing 
measured on a visual analogue scale ranging from 0 to 10 (4 trials, 12%).
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Table 1 Definition items and item measures used by more than one randomised clinical trial for 
hyperemesis gravidarum.
Definition items Number (%)

Item measures

Domain: presence of symptoms

Vomiting 34 (100)

Occurrence of vomiting (no further specification) 27 (79)

Vomiting ≥3 times per day 2 (6)

Vomiting which did not decrease significantly during the first 2 days of clinical admission 2 (6)

Nausea 30 (88)

Occurrence of nausea (no further specification) 26 (76)

Domain: gestational age at inclusion or beginning of symptoms

Gestational age at inclusion or beginning of symptoms 27 (79)

Gestational age at inclusion ≤12 weeks 2 (6)

≤16 weeks 8 (24)

≤20 weeks 5 (15)

first trimester 2 (6)

between 5-14 weeks 2 (6)

between 6-12 weeks 3 (9)

domain: symptom severity 

Weight loss 9 (26)

Weight loss(no further specification) 9 (26)

>5% of prepregnancy weight loss 5 (15)

Signs of dehydration 7 (21)

Clinical dehydration 7 (21)

Inability to tolerate oral fluid and/or food 4 (12)

Inability to tolerate oral fluids 2 (6)

Domain: laboratory findings 19 (56)

Ketonuria/ acidosis 19 (56)

Ketonuria (not quantified) 7 (21)

ketonuria ≥1+ 3 (9)

ketonuria ≥2+ 3 (9)

ketonuria ≥3+ 3 (9)

Electrolyte disturbances 5 (15)

Serum potassium ≤3.4mEq/L 2 (6)

Domain: need for interventions to manage symptoms

Need for hospital treatment 17 (50)

Hospital admission with diagnosis of HG 12 (35)

Need for treatment at home (anti-emetics or other kinds of medication) 5 (15)

Receiving at least one antiemetic 2 (6)
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Figure 2 Outcomes reported by more than two HG trials
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Abas28 160 x x x x x

Adlan29 120 x x x x x x

Aleyasin30 32 x x x x x x

Bondok31 40 x x

Carlsson32 40 x x x

Ditto33 50 x x x x x 50 x x x

Duggar34 25 x x

Fisc-Ram35 30 x x x x

Fletcher36 273 x x x x x x

Gawand37 30 x x x

Grooten38 116 x x x x x x x 115 x x

Habek39 36 x x x

Heazell40 80 x x x 57 x x x x

Kashifard41 83 x x

Maina42 12 x x x x x x x 12 x x x

Mamo43 38 x x

Mao44 90 x x x

McParlin45 53 x x x x x x

Miller46 230 x x x x x x

Nels-Pier47 25 x x x x x x x 24 x

Neri48 88 x x x x x 88 x x x

Safari49 40 x x x x x x
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Shin50 66 x

Sullivain51 30 x x x

Tabatab52 126 x

Tan53 159 x x x x x x x

Tan54 222 x x x x x x x x

Tan55 94 x x x x x x x

Ylirkork56 32 x x

Yost57 110 x x x 110 x x x

Ziaei58 80 x x

Guttuso59 80 x x x x x x x x x 80 x x x

Mitch-Jon60 120 x x x x x x x

Tan61 160 x x x x x

Quality of outcome reporting
The primary outcome was clearly stated in almost two-third of the published trials (20/31, 
65%) and the secondary outcomes were clearly stated in 17 trials (55%). The description 
of primary outcomes was clearly defined in 23 trials (74%) and of secondary outcomes in 
20 trials (65%) (this exceeds the number of trials with a clearly stated primary/secondary 
outcome since we did give points if outcomes were well defined, even if the difference 
between primary and secondary outcomes was not clear). In 5 trials authors explained the 
choice of primary outcome (16%) and in 3 trials authors applied methods in an effort to 
improve the quality of the outcome measures (10%), including repeated measurements and 
straining staff for data collection (Figure 3). The median quality of outcome reporting score 
was 4 (IQR 2-4).
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Methods to improve outcome measuresment described?

Choice of outcome(s) explained?

Description of the secondary outcome(s) provided?

Secondary outcome(s) cleary stated?

Description of the primary outcome(s) provided?

Primary outcome(s) cleary stated?

Yes No

Figure 3 Quality of outcome reporting in HG trials
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Discussion
Main findings
In this review we found that none of the identified trials used exactly the same set of items 
to define HG. Furthermore, of the identified 34 distinct outcomes, only two outcomes 
(vomiting and nausea) were reported frequently. The other outcomes were reported in less 
than half of the trials. This review demonstrates that there is substantial heterogeneity in 
HG definition and outcome reporting in randomised clinical trials of potential treatments for 
HG. Furthermore, there is substantial variation in the quality of outcome reporting among 
HG trials. 

Strengths and limitations
We performed a robust search strategy including published and ongoing trials worldwide. 
Therefore this review included a representative sample of trials (being) performed on 
HG throughout the world. Our study has also some limitations. First, we did not include 
other study types like observational studies and case reports in our search. This might have 
provided more items used to define HG and study outcomes reported in literature. Second, 
the identified definitions and outcomes in randomised clinical trials do not necessarily reflect 
the outcomes that are important to patients and clinicians.19 Especially outcomes collected 
in older trials, designed before patient involvement in health care and clinical research 
became more common, may not be relevant for women with HG and their offspring.20 

Interpretation
Currently, several factors are hampering improvement of HG research. First, trials often include 
small sample sizes and therefore have limited power. Secondly, HG is a clinical diagnosis; 
there are no specific biomarkers to diagnose HG and there is no consensus on a definition. 
This results in a large heterogeneity in study populations, which limits generalizability of 
trial results. Third, the wide variation in outcomes and outcome measures reported in 
trials limits the possibilities for any meaningful data synthesis in meta-analysis. Fourth, 
the substantial variation in the quality of the outcome reporting hampers transparency 
of the used outcomes and outcome measures. Lastly, it is unclear whether the outcomes 
currently reported are relevant for health care professionals, patients or researchers. For 
example, maternal wellbeing is reported in only 35% of trials while this is arguable the most 
important outcome to patients. Moreover, similar outcomes are frequently reported in a 
diverse manner while the use of validated outcomes measures is recommended.
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In order to overcome these hurdles, it is important to reach consensus on both HG definition 
and outcomes reported in trials. The systematic review presented here will form the basis for 
an international consensus project to identify which clinical and biochemical characteristics 
are relevant for HG diagnosis (www.comet-initiative.org/studies/details/805). This 
information may then be used to develop an HG definition algorithm. Previous international 
consensus projects have shown that it is possible to reach consensus on a clinical definition 
for multifactorial diseases.21, 22 Likewise, the work presented here will also form the starting 
point for identification of outcomes most relevant to multiple stakeholders, including health 
care professionals, patients and researchers, and will enable the development of a core 
outcome set. 

Journal editors have recognized the importance of consistent outcome reporting in trials; 
over 80 journal editors have come together to support the CoRe Outcomes in Women and 
Newborn health initiative (CROWN).23 The CROWN initiative encourages the development 
and use of core outcome sets. In the last years, multiple outcome sets in women’s health 
supported by the CROWN initiative have been published, enabling new studies to focus on 
the most important, similar outcomes.24,25

Consistent outcome reporting will ensure that meta-analysis can be performed and will allow 
even small studies to contribute to HG knowledge, to ultimately result in greater benefit 
for patient care. After consensus has been reached on HG definition and core outcomes, 
the next step is to reach consensus on the uniform use of measurement instruments.26, 27 

Beyond these goals, another challenge will be to prioritize research questions in order to 
further enhance evidence synthesis. 

Conclusion
There is a large variation of both HG definition, outcomes, and outcome measures in 
randomised clinical trials for HG. This limits the external validity of study findings and 
our ability to perform meaningfull data synthesis of trial results. Therefore, international 
consensus on a definition and core outcome set for use in clinical trials evaluating HG 
treatments is needed. 
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Table S1 Study characteristics of included studies

Study Intervention group 1 Intervention group 2 Intervention group 3
Number 

of 
women

Published studies 160

Abas28 Ondansetron Metoclopramide 120

Adlan29 Accupressure band p6 Placebo accupressure 
band

32

Aleyasin30 Ganisetron Promethazine 40

Bondok31 Hydrocortisone Metoclopramide 40

Carlsson32 Deep p6 acupuncture Placebo superficial 
acupuncture

50

Ditto33 Standard care Diazepam and standard 
care 

25

Duggar34 Methylprednisolone Placebo 30

Fischer-Ramussen35 Ginger Placebo 273

Fletcher36 Usual care Tailored care plan and 
usual care 

30

Gawand37 Pharmacotherapy Pharmacotherapy and 
progressive muscle 
relaxation

116

Grooten38 Standard care Tube feeding and 
standard care

36

Habek39 Acupuncture or 
acupressure p6

Placebo acupuncture 
or acupressure

80

Heazell40 Acupressure band p6 Placebo acupressure 
band

83

Kashifard41 Ondansetron Metoclopramide 12

Maina42 Transdermal clonidine Placebo 38

Mamo43 Sea-band acupressure Placebo 90

Mao44 Acupuncture Western medicine Chinese medicine 53

McParlin45 Rapid rehydration and 
midwifery telephone 
support

Inpatient care 230

Miller46 Nerve stimulation p6 Placebo 25

Nelson-Piercy47 Prednisolone Placebo 88

Neri48 Acupressure Metoclopramide 40

Safari49 Methylprednisolone Promethazine 66

Shin50 Acupressure p6 Placebo Control 30

Sullivain51 Ondansetron Promethazine 126

Tabatab52 Methylprednisolone Placebo 159

Tan53 Promethazine Metoclopramide 222

Tan54 Dextrose Saline Normal Saline 94
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Tan55 Pyridoxine Placebo 32

Ylirkorkaka56 Intramuscular ACTH Placebo 110

Yost57 Methylprednisolone Placebo 80

Ziaei58 Prednisolone Promethazine

Ongoing and unpublished studies

Guttuso59 Gabapentin Metoclopramide 80

Mitchell-Jonrd60 Inpatient treatment Outpatient treatment 120

Tan61 Delayed feeding Early feeding 160
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Table S2 All definition items and item measures used in trials for hyperemesis gravidarum with 
references
Definition items Number (%)

Item measures

Domain: presence of symptoms

Vomiting 34 (100)

Occurrence of vomiting (no further specification)28-32,34,36-40,42-46, 48-55,57,60,61 27 (79)

Vomiting ≥2 per day47 1 (3)

Vomiting ≥3 times per day41,58 2 (6)

Persistent vomiting for one week33 1 (3)

Vomiting which did not decrease significantly during the first 2 days of clinical 
admission35,56 2 (6)

PUQE-24 score ≥1259 1 (3)

Nausea 30 (88)

Occurrence of nausea (no further specification)28-32,34,36-40,42-46, 48,50-55,57,60,61 26 (76)

Persistent nausea for one week33 1 (3)

Nausea so severe that women were unable to eat or drink47 1 (3)

Nausea which did not decrease significantly during first 2 days of admission35 1 (3)

PUQE-24 score ≥1259 1 (3)

Retching 1 (3)

PUQE-24 score ≥1259 1 (3)

Domain: gestational age at inclusion or beginning of symptoms 27 (79)

Gestational age at inclusion or beginning of symptoms

Gestational age at inclusion ≤12 weeks37,48 2 (6)

≤14 weeks61 1 (3)

≤16 weeks28,31,33,41,49,53,54,59 8 (24)

≤20 weeks30,35,55,57,60 5 (15)

first trimester43,51 2 (6)

first half of pregnancy52 1 (3)

between 5-14 weeks29,40 2 (6)

between 6-12 weeks42,46,58 3 (9)

between 5-20 weeks38 1 (3)

Onset of symptoms before 12 weeks47 1 (3)

Onset of symptoms before 14 weeks36 1 (3)

domain: symptom severity 

Weight loss 9 (26)

Weight loss(no further specification)49,58 9 (26)

≥3kg weight loss41 1 (3)

≥5 pound weight loss compared to pre-pregnancy weight51 1 (3)

>5% of prepregnancy weight loss31,33,48,50,59 5 (15)
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Signs of dehydration 7 (21)

Clinical dehydration28,37,44,48,50,53,54 7 (21)

Inability to tolerate oral fluid and/or food

Inability to tolerate oral fluids29,40 2 (6)

inability to tolerate food44 1 (3)

Unable to eat or drink47 1 (3

Domain: laboratory findings

Ketonuria/ acidosis 19 (56)

Ketonuria (not quantified)31,33,41,47,50,53,58 7 (21)

ketonuria ≥1+30,54,60 3 (9)

ketonuria ≥2+28,40,61 3 (9)

ketonuria ≥3+29,57,59 3 (9)

Large ketonuria49 1 (3)

Ketonuria >80mg/dL or positive test to serum acetone51 1 (3)

Acidosis37 1 (3)

Electrolyte disturbances 5 (15)

Hypokaelemia (no further specification)37 1 (3)

Serum potassium <3.0mEq/dl51 1 (3)

Serum potassium ≤3.4mEq/L33,59 2 (6)

Serum sodium <124mEq/dl51 1 (3)

Serum sodium ≥125mmol/L54 1 (3)

Electrolyte imbalances (no further specification)50 1 (7)

Domain: need for interventions to manage symptoms

Need for hospital treatment 17 (50)

Hospital admission with diagnosis of HG28,29,32,34-36,40, 53-56,61 12 (35)

Referred to ER for HG30 1(3)

Necessitation of intensive care unit admission31 1 (3)

Dependent on IV fluids for at least one week47 1 (3)

Symptoms did not resolve after IV hydration49 1 (3)

Required ≥ 2 administration of IV hydration 1 week apart59 1 (3)

Need for treatment at home (anti-emetics or other kinds of medication) 5(15)

Receiving at least one antiemetic40,47 2 (6)

Failed therapy with at least 1 antiemetic59 1 (3)

Unresponsive to standard antiemetic treatment42 1 (3)

No respond to outpatient treatment57 1 (3)

Abbreviations: PUQE-24; 24-hour Pregnancy -Unique Quantification of Emesis and nausea
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Table S3 All outcomes and outcome measures reported in for hyperemesis gravidarum with 
references
Reported outcomes Number (%)

Outcome measures

domain: symptoms

Vomiting 29(85)
Number of episodes28,31-35,37,41,48,49,53-56,58,61 16(47)
PUQE-24 score29,30,36,38,42,45,59,60 8(24)
Rhodes index46,50 2(6)
Frequency of vomiting (scale 0 to 4)47 1(3)
Intensity of vomiting measured on a VAS range from 0-5042 1(3)
Decrease in vomiting severity with normal appetite returned44 1(3)
Resolution of vomiting39 1(3)

Nausea 26 (76)

PUQE-24 score29,30,36,38,42,45,59,60 8(24)

Rhodes index46,50 2(6)

Intensity of nausea measured on a VAS from 0-1028,33,41,47,51,53-55,58,61 10(29)

Intensity of nausea measured on a 3 point Likert scale35,48 2(6)

Intensity of nausea measured on a 5 point Likert scale30 1(3)

Intensity of nausea measure on a VAS from 0-5042 1(3)

Decrease of nausea severity with normal appetite returned44 1(3)

Resolution of nausea39 1(3)

Ptyalism 1 (3)

Presence of ptyalism47 1(3)

Retching 9 (26)

PUQE-24 score29,30,36,38,42,45,59,60 8(24)

Rhodes index46 1(3)

Inability to tolerate oral fluid and/or food 7 (21)

Intake of oral fluids and food32,47 2(6)

Eating and drinking scores59,60 2(6)

(in)ability to tolerate oral fluids49 1(3)

Improved food intake48 1(3)

Time to oral intake54 1(3)

Weight gain/loss 10 (29)

Maternal weight gain/loss30,35,38,46,47,55,56,59 8 (24)

Daily weight gain51 1 (3)

Dehydration 1 (3)

Disturbance in hemtocrit35 1(3)

Domain: laboratory findings 
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Ketonuria/ acidosis 12 (32)

Urinary ketones (number)28,29,35,42,44,46,50,53-55,60,61 12(32)

Electrolyte disturbances 1 (3)

Hyponatremia (≤135mmol/L)54 1(3)

Hypokalaemia (≤3.5mmol/L)54 1(3)

Hypochloraemia (≤99mmol/L)54 1(3)

Hyperglycemia (≥8mmol/L)54 1(3)

Thyroid dysfunction 1 (3)

Change in thyroid function test47 1(3)

Liver enzymes disturbance 1 (3)

Change in liver function test47 1(3)

Hormonal imbalances 1 (3)

Serum cortisol56 1(3)

Urine steroids56 1(3)

Domain: need for interventions to manage symptoms

Need for intravenous fluid treatment 1 (3)

Dependence on IV fluid after 1 week47 1 (3)

Amount and/or duration of intravenous fluid treatment 8 (24)

Duration of IV rehydration treatment required42,53,54 3 (9)

Daily amount of IV fluids required32,40 2 (6)

Need to repeat IV hydration59 1 (3)

Need for (additional) medication 5 (15)

Requirement of (additional) antiemetic medication39,40,43,46,47 5 (15)

Amount and/or duration of (additional) medication 5 (15)

Number and doses of antiemetics required37,42 2(6)

Total doses of IV antiemetics during admission53 1(3)

Duration of IV antiemetics54 1(3)

Number of women still taking antiemetics 1 week after discharge60 1(3)

Domain: maternal service utilisation

Need for hospital treatment 14 (41)

Number of readmission(s)30,33,34,36,38,45,49,55,57,59 10 (29)

Need for hospitalization43 1 (3)

number of women requiring rehospitalization52 1 (3)

Readmission within 7 days60 1 (3)

Readmission to intensive care unit31 1 (3)

Number of emergency room visits57 1 (3)

Duration of hospital (re)admission(s) 14 (41)

Length of hospital admission28-30,33,38,40,45,47,51,53-55,57,61 14 (41)

Costs of treatment 2 (6)
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Cost-effectiveness36 1 (3)

costs of treatment60 1 (3)

Domain: maternal quality of life and wellbeing

Satisfaction with treatment 3 (9)

Client Satisfaction Questionnaire satisfaction36 1 (3)

Measured on a VAS from 0-10 61 1 (3)

Asked whether patient was satisfied or neutral 29 1 (3)

Treatment compliance 2 (6)

Medication tolerance34 1 (3)

Asked whether patient was compliant or non-compliant29 1 (3)

Wellbeing 12 (35)

Measured on a VAS from 0-1028,47,53-55 4 (12)

SF-36 questionnaire36,38,45 3 (9)

EQ-5D questionnaire36,38 2 (6)

NVPQoL questionnaire38,59 2 (6)

Daily functioning measured on a 3 point Likert scale48 1 (3)

HIS questionnaire38 1 (3)

CGI score37 1 (3)

Participants impression that she was not better49 1 (3)

Mental Health 2 (6)

HADS questionnaire38 1(3)

Domain: Pregnancy complications

Spontaneous abortion 2 (6)

Miscarriage/spontaneous abortion (no further specification)42,57 2 (6)

Gestational diabetes 2 (6)

Gestational diabetes (no further specification)42,57 2 (6)

Pregnancy hypertension 2 (6)

Pregnancy hypertension (no further specification)42,57 2(6)

Bleeding and thrombosis 2(6)

Bleeding and thrombosis(no further specification)42 2(6)

Domain: termination of pregnancy

Termination of pregnancy 2 (6)

Termination of pregnancy (no further specification) 40,42 2 (6)

Domain: birth outcomes

Mode of delivery 5 (15)

Caesarean section rate33,42,48,57,59 5 (15)

Gestational age at birth 8 (24)

Gestational age at birth33,38,40,42,47,48,59 7 (21)

Prematurity: <37 weeks gestation8,38,47 3 (9)
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Prematurity: <26 weeks57 1 (3)

Preterm birth rate (no further specification)33 1 (3)

Birth weight 7 (21)

Birth weight33,38,40,42,47,48,57 7 (21)

Birthweight <5th percentile47 1 (3)

<10th percentile38 1 (3)

Intrauterine growth restriction57 1 (3)

Condition at birth 1 (3)

Apgar score42 1(3)

Domain: offspring outcomes

Congenital anomalies 4 (12)

Ratio of congenital anomalies33,40,42,59 4(12)

Offspring mortality 3 (9)

Stillbirth42,47,57 3 (9)

Neonatal death57 1 (3)

Abbreviations: PUQE-24; 24-hour Pregnancy-Unique Quantification of Emesis, SF-36: 36-Item Short Form Survey, 
EQ-5D; EuroQoL 5D, NVPQoL; Nausea and Vomiting during Pregnancy unique; VAS; visual analogue scale range 
Quality of Life, HIS; Hyperemesis Impact of Symptoms, CGI; Clinical Global Impression, HADS; Hospital Anxiety 
and Depression Scale.
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