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Background: Up to 85% of pregnant women experience nausea and vomiting in pregnancy (NVP), which can impact both the
pregnant woman and developing fetus. Traditional East Asian Medicine (TEAM) including acupuncture and herbal medicine has been
used to treat NVP; however, its effectiveness remains under debate. This study aimed to systematically review the existing evidence
from systematic reviews on the effectiveness of TEAM for NVP and to critically evaluate the quality of these reviews.

Methods: Nine databases were searched from their inception until January 2024. Search terms included, “Hyperemesis gravidarum”,
“Nausea”, “Vomiting”, “acupuncture” and “herbal medicine”. Systematic reviews (SRs) that evaluated the effect of TEAM treatment
for NVP were included. We evaluated methodological quality, reporting quality, and risk of bias using the AMSTAR-2, ROBIS tool,
and PRISMA guidelines.

Results: In total, 20,121 publications were retrieved from the databases. Twenty-five SRs met the inclusion criteria, indicating that
acupuncture and related techniques, and herbal medicines are effective in alleviating NVP. Various methods including traditional
acupuncture, acupressure, acupoint injection, electroacupuncture, herbal acupoint patching, and herbal decoctions were used. Herbs
like ginger and additional aromatherapies such as lemon and cardamom have also shown beneficial effects. However, there are
controversies regarding the consistency of results and the quality of methodologies. Despite low risk of bias across reviews, all were
deemed low or critically low in methodological quality, with none fully adhering to PRISMA guidelines.

Conclusion: This comprehensive review underscores the potential of TEAM in managing NVP but highlights significant gaps in
research quality and reporting. Future studies of higher methodological quality are essential to validate these findings and guide
clinical practice.
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Introduction

Nausea and vomiting in pregnancy (NVP) is a common medical condition experienced by pregnant women, with
approximately 70-85% suffering from nausea and up to 50% from vomiting.'” Severe symptoms such as hyperemesis
gravidarum (HG; the severe form of NVP) occur in 0.3-2% of all pregnancies and can have significant negative impacts
on both the pregnant woman and developing fetus.

The immediate effects of this condition include significant ketones in urine, rapid weight reduction, nutritional
deficiencies, fluid loss, and imbalanced electrolytes.3 When ketone levels in urine become excessive, they can overwhelm
kidney function, negatively impacting pregnancy. This makes ketone measurement in urine a crucial parameter for
evaluating the severity of hyperemesis gravidarum.* Without prompt intervention, severe cases may progress to
symptoms like jaundice, oliguria, and neurological complications.” Long-term, women who experience this condition
face higher risks of psychological issues including depression and pregnancy avoidance.®’ Moreover, approximately
10% of pregnant women suffering from hyperemesis gravidarum terminate their pregnancies due to unbearable
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symptoms and complications.® Therefore, it’s vital to manage nausea and vomiting during pregnancy and prevent
hyperemesis gravidarum from worsening during crucial pregnancy stages to avoid hospitalization, intensive treatment
requirements, and negative outcomes for mothers, developing fetuses, and birth results.’

Currently, the etiology of nausea and vomiting during pregnancy (NVP) are not fully understood, but several theories
suggest factors such as hormonal changes, gastrointestinal dysmotility, and psychological factors could play a role.”
Despite the availability of pharmacological interventions for NVP, the therapeutic management of this condition remains
challenging. Antiemetics may not completely alleviate symptoms, and potential teratogenic effects of medication on the
fetus may also decrease medication compliance.'® Concerns about potential adverse effects of pharmacological inter-
ventions often lead pregnant women to explore alternative approaches. Among these, Traditional East Asian Medicine
(TEAM), including acupuncture, moxibustion, cupping, herbal medicines, and manual therapies, has gained attention for
its holistic and noninvasive options.'""'> TEAM is believed to alleviate symptoms primarily through improving digestive
function, regulating gastrointestinal motility, providing antiemetic effects, and modulating the autonomic nervous
sys‘[em.B_15

TEAM is one of the most popular CAM practices in the world as well as in East Asian countries. TEAM includes
traditional medical systems from China, Korea, Japan, and surrounding regions. According to the cross-national survey
conducted in East Asian countries, 34% of the respondents in China, 27% in Japan, 44% in Korea and 34% in Taiwan
have used TEAM in the past year.'® In the “equalization” system in Korea and Taiwan and in the “unification” system in
China, TEAM is recognized as legitimate medical practices that are equivalent to biomedicine. As a result, medical
education, licensing, and health insurance systems in these three countries have established a separate category of TEAM
doctors who have rights over all treatment modalities within TEAM, such as acupuncture/moxibustion, herbal medicine
and manual therapies.'” Therefore, in these East Asian countries, TEAM is widely utilized within mainstream healthcare
systems and is actively employed to manage conditions such as NVP.

Considering such clinical realities, several international guidelines on the treatment of NVP have recommended
acupuncture related techniques and ginger as possible options to manage this condition.”'®'® Numerous clinical
researches and reviews have investigated TEAM interventions for NVP. However, comprehensive reviews of overall
TEAM interventions for NVP are insufficient,'® leaving the safety and efficacy of TEAM interventions for NVP unclear.’
Additionally, conflicting findings form existing studies make it difficult for healthcare professionals to draw definitive
conclusions. The abundance of Systematic reviews (SRs) further complicates the synthesis and effective use of the
evidence.*’

This study seeks to address these challenges by summarizing the evidence from SRs on the effects of TEAM for NVP
and critically evaluating the scientific quality of these reviews. Specifically, we aim to identify consistent findings, clarify
uncertainties, and highlight research gaps to guide future studies and improve decision-making in this field. The findings
of this study are expected to provide clinicians, researchers, and policymakers with essential information for under-
standing the evidence base for TEAM in treating NVP and HG and developing effective and safe treatment strategies.

Materials and Methods

Protocol and Registration
The protocol of this review was prospectively registered at the Research Registry (review registry 1678). This overview
adheres to the guidelines for overview of SRs in the field of traditional and complementary medicine.?

Eligibility Criteria

Type of Studies

This study included SRs of randomized controlled trials (RCTs) on patients with NVP, including HG. Repeat publications
and graduate theses were excluded.

Interventions
This study included SRs of TEAM therapies, including acupuncture-related techniques (eg, acupuncture, acupressure,
moxibustion, and cupping), herbal medicines, and manual therapies. Furthermore, studies on TEAM or TEAM plus
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conventional therapy as an intervention for NVP were included. The following treatments were used in the control group:
placebo, sham, no treatment, and conventional treatments.

Outcome

SRs had to include at least one clear outcome in assessing the symptoms of NVP. Examples of such outcomes include the
proportion of nausea and vomiting, effective rate, urine ketone levels, blood potassium and sodium level, recurrence rate,
termination of pregnancy rate, and prevalence and severity of nausea and vomiting symptoms.

Data Sources and Search Strategy

Nine electronic databases (PubMed, Cochrane Library, EMBASE, CNKI, CiNii, OASIS, ScienceON, KISS, and
KMBASE) were searched for potential SRs from their inception until October 08, 2022, and an updated search was
conducted on January 8, 2024, to provide an up-to-date comprehensive evidence. No language restrictions were applied.
Supplement 1 presents the search strategies applied in each database.

Data Management and Extraction

The following information was extracted from the final study using a data extraction form in Microsoft Excel 2016: the
first author’s name, publication year, country, language, number of the included clinical studies, total sample size, details
of the participants, interventions of the treatment and control groups, quality assessments tool, whether a meta-analysis
was conducted, and main results. All articles were evaluated by two independent investigators, and disagreements
between the two investigators were resolved through discussions with a third person.

Quality Assessment

Two independent investigators assessed the methodological quality, reporting quality, risk of bias, and evidence quality
using Assessing the Methodological Quality of Systematic Reviews 2 (AMSTAR-2),?! Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)**, Risk of Bias in Systematic Reviews (ROBIS),* and Grading of
Recommendations, Assessments, Development, and Evaluation (GRADE).?* Disagreements between the two investiga-
tors were resolved through discussion with a third person.

Umbrella Review Synthesis Methods

The overlap in component RCTs that were included across all eligible reviews was assessed using the Corrected
Covered Area (CCA) method.”> A CCA of 100% indicates that every review included in our umbrella review
comprised the same component RCTs, while a CCA of 0% indicates that every review in our umbrella review
included entirely unique RCTs. The following cut-offs were used to quantify the CCA: 0%—5%="slight overlap”;
6%—10%="moderate”; 11%—15%="high” and >15%="very high” overlap.?’

Results

Results on Literature Search and Selection

In total, 20,121 publications were retrieved from the nine databases. After removing duplicates and screening the titles/
abstracts, 82 publications were retrieved for full-text assessment. Examination of these full-text publications resulted in
the exclusion of 57 articles. Ultimately, 24 publications were included. The screening and selection procedures are
presented in Figure 1. They included 221 unique (component) RCTs and the CCA was 2.96%, indicating slight overlap
(Supplement 2). This low overlap is likely due to the diversity of TEAM interventions evaluated.

Description of Characteristics

The summarized data extracted from the 24 SRs/MAs are listed in Table 1. These included SRs/MAs published between
2005 and 2024. Six of these articles were written in Chinese,”® ' one** in Korean, and the remaining ones in English.
The number of trials ranged from 4 to 33, and sample size ranged from 504 to 8,986. The intervention in the included

2,26,27,29-31,33-41

studies were largely acupuncture related techniques and herbal medicines. Fifteen studies reported the
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Identification of studies via databases and registers

Records identfied from: Databases (n = 20.121)

Pubmed: 4.515
Embase: 6.734
Cochrane: 0
CiNii: 24
CNKI: 5.845
Science On: 3
KISS: 0

Identification

Records screened (n= 11.055) l
——————— > l Records excluded (n = 10.973) '1

Reports sought for retrieval (n = 82) i
——————— = l Reports not retrieved (n=1) l

Fulltext articles assessed for eligibility (n= 81) ]

Reports excluded:

Not SR (n=24)
Not NVP (n=13)
Not TEAM intervention (n=17)
Does not meet the criteria (n=3)

v ™ - annsne

Studies included in review (n= 24) Jl

Figure | The flowchart of the literature selection.
Abbreviations: SR, Systematic review; NVP, Nausea and vomiting in pregnancy; TEAM, Traditional East Asian Medicine.

Massssssssssssasssnsnnnss

2228:32.34.3637.4247 renorted the effects of herbal medicines.

effects of acupuncture-related techniques on NVP and 1
There were no studies on manual therapies. Any interventions that excluded TEAM were included in the control group.
In terms of the quality assessment scales, seven studies?®-**3%-263742:48 ysed Jadad, one®” used the Quality of Reports of
Meta-analysis of Randomized Controlled Trials (QUOROM) guidelines, another one** used CASP tool and the remain-

ing ones used the Cochrane Risk of Bias criteria.
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Table | Main Characteristics of the Included Reviews

Author, Year | Language | Trials Participants | Treatment, Traditional Control Intervention Quality Meta- Results

(country) (Participants) Medicine Intervention Assessment | Analyses

AlHajri, English 5 (505) NVP Ginger Vit B6, doxylamine combined Jadad scale No These studies showed that ginger

L. et al, 2017 with vit B6, placebo can improve NVP in a statistically

(UKy*” significant manner.

Borrelli et al, English 6 (675) NVP Ginger Placebo (eg, soybean oil), vitamin | Jadad scale No Ginger may be an effective

2005 (Italy)* b6 treatment in managing nausea
and vomiting symptoms during
pregnancy.

Chen T. et al, Chinese 16 (1,150) NVP Acupoint herbal patching, Conventional Western medicine | Jadad scale Yes Shenque acupuncture point

2022 (China)®® acupoint herbal patching (fluid) application in the treatment of

+conventional medicine hyperemesis gravidarum has

some advantages.

Ding et al, English 4 (504) NVP Ginger Vitamin B6, placebo CAGSP tool No The best available evidence

2013 suggests that ginger is a safe and

(Australia)®® effective treatment for NVP.
However, there remains
uncertainty regarding the
maximum safe dosage of ginger,
appropriate duration of
treatment, consequences of
over-dosage, and potential drug—
herb interactions.

Feng X. et al, Chinese 12 (1,247) NVP Acupoint injection (Vit Bl Conventional Western medicine | Cochrane Yes Injection of vitamin Bl into

2020 (China)®’ injection at P6) RoB Pé has more obvious effect on
the treatment of hyperemesis
gravidarum and is easy to
operate.

Gaur, R. et al, | English 7 (763) NVP Ginger Vit Bé6 Cochrane Yes Women who are experiencing

2022 (India)** RoB nausea and vomiting during

pregnancy can utilize ginger to
alleviate their symptoms to the

same amount as vitamin Bé.

(Continued)
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Table | (Continued).

Author, Year | Language | Trials Participants | Treatment, Traditional Control Intervention Quality Meta- Results
(country) (Participants) Medicine Intervention Assessment | Analyses
Gong, J. et al, English 33 (3,390) NVP Acupressure alone, Conventional treatment, Cochrane Yes Acupressure effectively reduces
2023 (China)33 acupressure combined with medication, placebo acupressure, | RoB nausea and vomiting during
other treatments (attaching sham acupressure, no treatment pregnancy.
cowherb seeds, placing
magnetic seed, wearing band
on acupuncture point)
Helmreich English 14 (1,655) NVP Acustimulation Placebo, no treatment, QUOROM Yes Noninvasive acustimulation
et al, 2006 superficial needles, wrist band, guidelines treatments including acupressure
(USA)39 sham, upper side of wrist, and ETS modalities are safe and
placebo band no stud, finger effective for NVP without
palm and 5th metatarsal bone, teratogenic effects.
finger near right elbow, cocktail
sticks on bony regions near
acupoints
Hu et al, 2022 | English 13 (1,174) NVP Ginger Vitamin B6, placebo Cochrane Yes Ginger supplementation
(China)* RoB significantly relieves general NVP
symptoms and nausea compared
with placebo, but no significant
effect on vomiting.
Khorasani English 24 (2,310) NVP Herbal medicine (Ginger, Vitamin B6, placebo, combination | Jadad scale No Matricaria chamomilla, Elettaria
et al, 2020 lemon, ment, chamomilla, of doxylamine plus Vitamin B6, cardamomum, pomegranate,
(Iran)*® pomegranate syrup, lactose, dimenhydrinate, water, spearmint syrup, lemon and
cardamomum, quince, honey and lemon, normal saline ginger can be recommended to
spearmint) alone, herbal pregnant women for alleviation
medicine + pharmacological of NVP.
drug
Lee et al, 2021 | Korean 7 (665) HG Herbal medicine or herbal Western medicine Cochrane No All indexes in the treatment
(Korea)*? medicine + Western medicine RoB group were significantly
improved compared to the
control group.
Lin et al, 2019 | Chinese 10 (834) HG Acupoint injection Intravenous infusion Cochrane Yes Compared to single intravenous
(China)?® RoB, Jadad infusion, acupoint injection and
scale acupoint injection plus

intravenous infusion can produce
a better clinical efficacy with less

adverse reactions.
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Lu 2021
(China)®

Nassif,
M. S. et al,
2022 (Brazil)?

Ozgoli
et al,2018 (28)
(Iran)®®

Tan, M. Y. et al,
2023 (China)**

Thomson et al,
2014
(Canada)*
Van den
Heuvel et al,
2016 (Belgium,
Netherlands)®®

English

English

English

English

English

English

16 (1,046)

31 (8,986)

21 (2,224)

33 (3,457)

6 (508)

29 (3,519) but
Insufficient
information for
pooling: 920
studies
included in
quantitative

synthesis

HG

NVP

NVP

NVP

NVP

NVP

Acupuncture solely or
combined with other
treatments, regardless of
acupoint selection, treatment
frequency, or course
Aromatherapy (lemon oil,
peppermint oil), phytotherapy
(ginger), acupuncture (manual
acupuncture, acupressure
bracelet, systemic
acupressure, acupressure, ear
acupressure)

Ginger, cardamom, lemon,
peppermint aromatherapy,
acupressure (PC6, KD21)

Ginger, acupressure,
acupuncture, manual
acupuncture,
electroacupuncture, ear
acupressure

Ginger

Acupressure, acupuncture,
moxibustion, auricular

acupuncture

Conventional medication,

placebo, sham or no treatment

Placebo, vit B6, doxylamine

Placebo and no treatment

Conventional medicine (western

medicine, vit B6), placebo,

Placebo (placebo, vitamin B6,

lactose, plain syrup)

Sham or placebo acupuncture, IV
fluid therapy, oral western
medication, Chinese herbal

medicine or no treatment

Cochrane
RoB

Cochrane
RoB

Jadad scale

Cochrane
RoB

Cochrane
RoB

Cochrane
RoB,
STRICTA

Yes

No

Yes

Yes

Yes

Acupuncture was effective in
treating HG.

The three most effective
interventions to control
gestational nausea and vomiting
were aromatherapy, herbal
medicine and acupuncture, with
significant results in the
assessment of individual studies.
The majority of methods
employed were effective in
reducing the incidence of NVP,
among which ginger and P6
acupressure can be
recommended with more
reliability.

The results showed that CAM
therapies were able to alleviate
NVP.

Ginger is an effective
nonpharmacological treatment
for NVP.

Although there is some evidence
that different acustimulation
techniques significantly reduce
the combined outcome for
nausea, vomiting, and ketones in
case of HG, it is too early to
definitively conclude on the
beneficial effects of
acustimulation for the treatment
of NVP and HG.

(Continued)
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Table 1 (Continued).

Author, Year | Language | Trials Participants | Treatment, Traditional Control Intervention Quality Meta- Results
(country) (Participants) Medicine Intervention Assessment | Analyses
Viljoen, English 12 (1,278) NVP Ginger Placebo, vit B6, metoclopramide, | Cochrane Yes Ginger did not significantly affect
E. et al, 2014 dimenhydrinate RoB vomiting episodes, nor pose
(South a risk for side-effects or adverse
Africa)*’ events during pregnancy.
Wan et al, Chinese 12 (1,053) HG Acupoint herbal patching + Symptomatic treatment (fluid + Cochrane Yes Acupoint herbal patching with
(2020) symptomatic treatment herbal medicine/ auricular RoB, Jadad TCM medicine is effective and
(China)*® acupoint stimulation) scale safe in treating HG.
Wang, X. et al, | English I (1,378) NVP Acupressure Sham acupressure Cochrane Yes Acupuncture may have potential
2024 (China)* RoB favorable or encouraging effect
on treating on nausea and
vomiting during pregnancy.
Wen et al, Chinese 20 (1,738) HG Herbal medicine Western medicine Cochrane Yes The Chinese medicinal herbal
2013 (China)® RoB therapy for HG is effective and
efficient.
Yietal, 2017 Chinese Il (794) HG Acupuncture or acupuncture | Conventional medicine (Western | Cochrane Yes Acupuncture is effective for HG.
(China)*' combined with acupoint medicine) RoB
injection, catgut embedding,
moxibustion, auricular point
and other auxiliary therapies
or acupuncture plus control
interventions
Yue et al 2022 | English 13 (1,026) NVP Auricular acupressure Conventional Western medicine, | Cochrane No The efficacy of auricular
(China)4| routine nursing, or sham control | RoB acupressure in managing NVP is

insufficient and the efficacy of
auricular acupressure for

treating NVP remains limited.

Abbreviations: HG, hyperemesis gravidarum; 1V, intravenous; NVP, Nausea and vomiting in pregnancy; QUOROM, Quality of Reports of Meta-analysis of Randomized Controlled Trials; Cochrane RoB, Cochrane Risk of Bias criteria;

CAGSP, Critical Appraisal Skills Program; STRICTA, Standards for Reporting Interventions in Controlled Trials of Acupuncture; ETS, electrical stimulation; TCM, Traditional Chinese medicine.
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Results of the Methodological Quality

In terms of methodological quality, three trials were regarded as low-quality, and others as critically low-quality. Quality
was critically low when more than one critical item was unmet in the included SRs and SRs with just one critical flaw
were of low quality. The critical items considered as methodological limitations were as follows: Q 2 (five SRs registered
the protocol), Q 4 (only two SRs provided a complete search strategy), Q 7 (two of the SRs provided an excluded studies’
list), Q 9 (five SRs did not conduct an adequate quality assessment), Q 13 (four SRs did not account for the risk of bias
when interpreting the results of the review), and Q 11 and 15 (six SRs did not conduct a meta-analysis). These details are

presented in Table 2.

Table 2 Results of the AMSTAR-2 Assessment

Reference AMSTAR-2 Quality

Ql | Q2| Q3| Q4| Q5| Q6| Q7| Q8| Q9| Qlo|QIl [QI2]| QI3 | Ql4| QI5 | QIb
AlHajri, L. et al, Y| N| Y |PY| Y| Y]|]Y]|Y|N N N N N N N Y CcL
2017%
Borrelli et al, Y| N| Y |PY|Y|Y|N]|]Y|N N nfa | nla Y Y n/a N CL
2005
Chen T. et al, Y| N| Y |PY|Y|Y|N]|]Y|N N Y N N Y Y N CcL
2022%¢
Ding etal, 2013 | Y N Y |PY | N | N N Y N N nla n/a N N n/a N CcL
Feng X. et al, Y | N| Y |[Pr| Y| Y |N]|]Y/|Y N Y Y Y Y Y N cL
20207
Gaur, R. et al, Y| Y | Y |Pr| Y| Y| Y| Y]|Y N Y Y Y Y Y Y L
2022*
Gong, J. et al, Y | N| Y |Pr| Y| Y |[N|Y/|Y N Y Y Y Y Y Y cL
20233
Helmreich et al, Y | N| Y |[Pr| Y| Y |N]|]Y]|N N Y Y Y Y Y N CL
2006%°
Hu et al, 2022% Y| N| Y |Pr| Y| Y| N]|]Y]|Y N Y Y Y Y Y Y CL
Khorasani et al, Y N Y PY Y Y N Y N N n/a n/a N N n/a Y CL
20208
Leeetal, 20212 | Y | N | Y |[PY | N | N | NJ| Y |Y N nla | nla N N n/a N CcL
Lin et al, 2019%° Y N Y | PY | N Y N Y Y N Y Y Y Y Y N CcL
Lu et al, 202133 Y Y Y Y Y Y N Y Y N Y Y Y Y Y Y CcL
Nassif M.S.etal, | Y | N | Y [ PY | Y | Y | N| Y | Y N N N Y N N N CcL
20222
Ozgoli et al, Y N Y PY Y Y N PY N N n/a n/a Y N n/a Y CL
20183
Tan, M. Y. et al, Y| Y| Y |N|]Y|Y|N]|]Y/|Y N Y Y Y Y N Y cL
20233
Thomson et al, Y | N| Y |[Pr| Y| Y |N]|P|Y N Y N N Y Y Y cL
2014%

(Continued)
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Table 2 (Continued).

Reference AMSTAR-2 Quality
Ql | Q2| Q3| Q4|Q5| Q6| Q7| Q8| Q9| Qlo|QIl [QI2]| QI3 | Ql4| QI5 | Ql6

Van den Heuvel Y| N[ Y |PY| Y| Y |N]|]Y/|Y N Y Y Y Y Y Y CcL

et al, 20163®

Viljoen, E. et al, Y| Y| Y |PY| Y |Y|N]|]Y/|Y N Y Y Y Y N Y cL

2014

Wanetal, 2020 | Y | N [ Y [ PY | Y Y N | Y Y N Y Y Y Y Y Y CcL

Wang, X. et al, Y| Y| Y |PY| Y| Y |N]|]Y/|Y N Y Y Y Y Y Y cL

2024%°

Wen et al, Y | N| Y |Pr| Y| Y |N|P|Y N Y Y Y Y Y N cL

2013%8

Yi et al, 2017 Y N Y | PY | Y Y N Y Y N Y Y Y N Y N CL

Yue et al, 2022*' Y Y Y Y Y Y N Y Y N n/a n/a Y Y n/a Y L

Abbreviations: Y, Yes; PY, Partial yes; CL, Critically low; L, Low; H, High; n/a, Not Applicable because no meta-analysis was conducted.

Results of the Reporting Quality

We used the 27-item checklist from the PRISMA Statement.”” The aim of the PRISMA Statement is to help authors
improve the reporting of systematic reviews and meta-analyses. It may also be useful for the critical appraisal of
published systematic reviews.”> An overview of PRISMA assessment for the included SRs is presented in Table 3.
Generally, none of the SRs reported all items required for PRISMA. The results showed that seven items were reported in
100% of the SRs (yes or partially yes). When assessing the items of PRISMA, if at least one criterion was not met, it was
regarded as “partially yes”, even though most criteria were met. Less than 50% of the included studies reported the items
of Protocol and registration, Search, Risk of bias across studies, and Additional analysis in the Methods section; Risk of
bias across studies and Additional analysis in the Results section; and the Funding section. Further details are provided in
Table 3.

Results of ROBIS Evaluation

In Phase I of the ROBIS, which assesses the relevance of the research topic, all SRs/MAs were rated as low-risk. Domain
1 assessed the study eligibility criteria, and all SRs/MAs except for one were rated as having a low risk of bias. Domain 2
assessed the identification and selection of studies, and 16 SRs/MAs had a low risk of bias. Domain 3 assessed collection
and study appraisal, and 17 SRs/MAs had a low risk of bias. Domain 4 assessed the synthesis and findings. Regarding
Domain 4, 8 SRs/MAs could not be evaluated because of the lack of data synthesis, and 9 out of 16 SRs/MAs were rated
as having a low risk of bias. Phase 3 considered the overall risk of bias in the reviews, and 14 SRs/MAs had a low risk of
bias. Additional details are provided in Table 4.

Evidence Quality

Seventeen out of the 24 SRs/MAs conducted a meta-analysis; 112 outcomes in the 16 SRs/MAs included were evaluated
using the GRADE system. The evidence was downgraded owing to limitations within the RCTs, inconsistency,
indirectness, imprecision, and publication bias. Details are provided in the Supplement 3.
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Table 3 Results of the

PRISMA

Items Borr Hel Yi Van Wen Ding Thom Kho Lee Yue Lin Wan Hu Lu oz Chen Feng Gong, Wang, Tan, AH Gaur, Nassif, vilj Comp

elli mreich etal, den etal, etal, son rasani etal, etal, etal, etal, etal, etal, goli T etal, X. et al, J.etal, X. etal, M. Y. ajri, R. etal, M.S. oen, liance

etal, etal, 2017% Heuvel 20132 20134 etal, etal, 2021%2 2022*' 20197 2020*° 2022* 2021% etal, 20227 20207 2023% 2024* etal, L 2022* etal, E.etal,
2005 2006 etal, 2014% 2020* 2018% 2023 etal, 2022* 2014%7
2016%° 2017%7

QL. Title N Y Y Y Y Y Y Y PY Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 95.83
Q2. Structured PY PY PY PY PY PY PY PY PY Y Y PY PY Y Y Y Y PY PY PY PY PY PY Y 100
summary
Q3. Rationale Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 100
Q4. Objectives PY Y PY Y PY PY PY N N PY PY PY Y Y PY PY PY Y PY Y Y PY Y Y 91.67
Q5. Protocol and N N N N N N N N N Y N N N Y N N N N N Y N Y N N 2083
registration
Qs. Eligibility PY Y Y Y Y PY PY PY PY Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 100
criteria
Q7. Information Y Y Y Y PY PY PY Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 100
source
Q8. Search N N N N Y N N N Y Y N N N Y N N N N Y N N N Y N 29.17
Q9. Study Y Y Y Y N PY Y PY PY Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 100
selection
QI0. Data PY Y Y Y N N PY PY N Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 875
collection process
QI 1. Data items Y Y Y Y N PY PY Y Y Y Y N Y Y Y Y Y Y Y Y Y Y Y Y 91.67
QI2. Risk of bias Y Y Y Y Y N N Y N Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 87.5
in individual
studies
QI3. Summary N Y N Y Y N Y N N Y Y Y Y Y Y Y Y Y Y Y N Y N Y 70.83
measures
QI4. Synthesis of N Y Y Y Y N PY N N Y Y Y Y Y N Y Y Y Y Y N Y N Y 75
results
QIS5. Risk of bias N Y N N N N N N N N N N Y Y N Y Y Y Y N N Y N N 3333
across studies
Ql6. Addition N N N N N N N N N N N N N N N N Y Y N Y N N N N 16.67
analyses
QI7. Study Y Y N Y N Y Y Y Y Y Y Y Y Y Y N Y Y Y Y Y Y Y Y 875
selection
QI8. Study Y Y Y Y Y PY PY Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 100
characteristics
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Table 3 (Continued).

Items Borr Hel Yi Van Wen Ding Thom Kho Lee Yue Lin Wan Hu Lu oz Chen Feng Gong, Wang, Tan, AH Gaur, Nassif, vilj Comp

elli mreich etal, den etal, etal, son rasani etal, etal, etal, etal, etal, etal, goli T.etal, X. etal, J.etal, X. etal, M.Y. ajri, R.etal, M.s. oen, liance

etal, etal, 2017*" Heuvel 20132 20134 etal, etal, 202132 2022 2019%° 2020°° 2022 2021* etal, 20222 202077 2023°% 2024*° etal, L. 20224 etal, E.etal,
2005 2006 etal, 2014% 2020 2018% 2023* etal, 2022* 2014%
2016 20177

QI9. Risk of bias Y Y PY Y Y N N Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 91.67
within studies
Q20. Results of Y Y Y Y Y PY Y Y Y Y Y Y Y Y Y Y Y Y Y Y N Y N Y 91.67
individual studies
Q2I. Synthesis of N Y Y Y Y N Y N N N Y Y Y Y N Y Y Y Y Y N Y N Y 66.67
results
Q22. Risk of bias N Y N N N N N N N N Y Y Y Y N Y Y Y Y N N Y N N 41.67
across studies
Q23. Additional N N N N N N N N N N N N N N N N N N Y Y N N N N 833
analysis
Q24. Summary of Y Y Y Y N PY N PY PY Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 91.67
evidence
Q25. Limitations Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 100
Q26. Conclusions Y PY Y Y N Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 95.83
Q27. Funding N N N Y N N Y N N Y N Y Y N Y N N Y Y Y Y Y N Y 50

Abbreviations: Y, yes; PY, Partial yes; N, No.
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Table 4 Results of ROBIS Evaluation

Reviews Phase | Phase 2 Phase 3
Assessing Relevance | Domainl | Domain2 | Domain3 | Domain4 | Risk of Bias
AlHajri, L. et al, 20177 L L L H nfa H
Borrelli et al, 2005* L L L L nla H
Chen T. et al, 2022%¢ L L L L L L
Ding et al, 2013* L H H H nfa H
Feng X. et al, 20207 L L L L L L
Gaur, R. et al, 2022* L L L L L L
Gong, J. et al, 202338 L L L L H L
Helmreich et al, 2006>° L L L L L H
Hu et al, 2022% L L H L L L
Khorasani et al, 2020 L L H H n/a H
Lee et al, 202132 L L H H n/a H
Lin 2019 et al,”’ L L H L L L
Lu et al, 202133 L L L L L L
Nassif, M. S. et al, 2022? L L L L nla L
Ozgoli et al, 2018%¢ L L H L n/a H
Tan, M. Y. et al, 2023** L L L L H L
Thomson et al, 2014 L L L L H L
Van den Heuvel et al, 2016 L L L H L L
Viljoen, E. et al, 2014% L L L H H L
Wan et al, 2020%° L L H L L H
Wang, X. et al, 2024* L L L L H H
Wen et al, 20132 L L H H H H
Yi et al, 2017*' L L L L H L
Yue 2022 et al,*' L L L L n/a L

Abbreviations: L, low; H, high; n/a, not applicable.

Effect Evaluation
Acupuncture-Related Techniques
Fifteen studies®2%-27-2%3133-41

acupoint injection, electroacupuncture, moxibustion, auricular acupuncture or acupressure, acupoint herbal patching, and

reported the effects of acupuncture-related techniques on NVP. Acupressure, acupuncture,

catgut embedding acupuncture were used as interventions. Proportion of nausea and vomiting, effective rate, urine ketone
levels, blood potassium and sodium level, recurrence rate, termination of pregnancy rate, and prevalence and severity of
nausea and vomiting symptoms were used as outcome indicators.

Most studies reported that acupuncture-related techniques were effective in NVP, but the effect of these techniques

35

were controversial. According to one review,”> the overall effect of different acustimulation techniques showed
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a significant reduction in the combined outcome for NVP or HG in pregnancy as a dichotomous variable; however,
studies that used continuous outcome measures for nausea, vomiting, and the combined outcome did not show any
evidence for acupuncture-related techniques in relieving symptoms of NVP and HG.*”

Some studies reported adverse events; however, only one study® conducted meta-analysis on the safety of the
acupuncture-related approaches. One study® reported that compared with the control set, the random-effects model
suggested that the incidence of adverse events in the acupuncture group was lower. Since there were significant
differences between the groups (p=0.04).*

One study>* reported that some articles mentioned adverse events of acupressure, including fatigue, sleep disturbance,
arm heaviness, vomiting, flatulence, dreaming, and a feeling of coldness, but there were no significant differences
between the acupuncture group and control group. Adverse effects of wristbands were reported in some reviews,
including pain, numbness, hand swelling, itching, or other allergic reactions.**°

Most studies reported that they were not able to include the safety results in the analysis because of insufficient data.
All these studies suggest that larger sample sizes or high-quality studies are required. Because of the small number of
included studies and low quality of the evidence, further studies on the safety of acupuncture treatment are needed in the
future.

Traditional Acupuncture

2,31,33-35,39

In many studies, traditional acupuncture points were used, primarily the points that were believed to alleviate

nausea and vomiting during pregnancy. Most studies®>'+** >

generally found traditional acupuncture to be effective in
reducing the severity of nausea and frequency of vomiting when compared to placebo or conventional treatment.
However, one study’’ reported that acupuncture was not effective in reducing NVP and there was a placebo effect on

reducing nausea and vomiting compared with controls.

Acupressure

Eight studies®*2****! reported that acupressure was beneficial in reducing nausea symptoms among pregnant women.
Acupressure with hand and other devices such as wearable band were analyzed together, and acupressure was effective in
women with nausea and vomiting during pregnancy.®>*>%3¥*! One study*' analyzed auricular acupoint acupressure
alone, and there was a significant difference in effect rate between the treatment and control groups.

Acupoint Injection
Two studies®’’

vomiting compared to control groups receiving conventional treatment. In one study,”’ the use of Vitamin Bl at

reported the acupoint injection showed a higher effectiveness rate in controlling severe nausea and

acupuncture points was specifically highlighted for its effect in providing relief of hyperemesis gravidarum symptoms.
One study”” compared the acupoint injection with intravenous infusion, suggesting that acupoint injection and acupoint
injection with intravenous infusion can produce a better clinical effect with less adverse reactions compared to single
intravenous infusion.

Electroacupuncture

It was difficult to find studies evaluating the effect of electroacupuncture alone. One study>* assessed the effectiveness of
electroacupuncture by combining it with other studies with acupuncture interventions, and confirmed that its effect was
significantly higher compared to conventional medicine (P = 0.042).

Acupoint Herbal Patching

Two studies®®>°

reported that acupoint herbal patching showed a higher effectiveness rate compared to the treatment
used in the control group. One study*® analyzed the herbal patching on CV8, and another one® did not specify the
acupuncture points used. Acupuncture patch therapy is relatively safe compared to other methods because it can be

applied without oral medication. However, further analysis of acupuncture points and herbs used is needed.
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Herbal Medicine
Herbal Medicine Decoction

28,32

Two studies investigated the effects of Traditional herbal medicine decoctions on NVP. In both studies, the herbal

medicine group showed a higher effect rate and lower recurrence rate than the western medicine group.

Ginger

Twelve studies>>436-3742-49

reported the effect of ginger on NVP. Various main outcome methods such as the Rhodes
Index, Visual Analogue Scale, and Pregnancy Unique Quantification of Emesis Score were used. Across several studies,
ginger has been consistently shown to reduce the severity of nausea and frequency of vomiting in pregnancy. Most
studies compared ginger to placebo and some to vitamin B6, with ginger often performing comparably or better in
reducing symptoms. Some studies compared the effects of Western medications (doxylamine, metoclopramide, and
dimenhydrinate) with those of ginger, with no significant differences in reducing NVP. Most clinical trials used ginger in
daily doses ranging from 750 mg to 1.5 g, typically administered in capsule form. The duration of the studies varied,
generally spanning from a few days to several weeks. Ginger was generally well-tolerated with mild side effects.
Common side effects were minor, such as stomachaches and heartburns. Some studies noted no significant adverse
effects from ginger use. However, ginger should be used with caution in patients taking medications that affect blood
clotting or in those on anti-arrhythmic or central nervous system depressants. High doses of ginger may interact with
these medications, potentially leading to increased risks of bleeding or other pharmacological interactions™.

Ginger was found to be as effective as vitamin B6 in many cases. However, some meta-analyses suggest that while
both treatments are effective, vitamin B6 might be slightly more effective in reducing overall NVP scores*’.
Nevertheless, ginger provided relief from nausea and vomiting in early pregnancy more effectively than some conven-
tional medicines without the risk of severe side effects, making it a viable non-pharmacological alternative.

Additional Herbs

One study®® included cardamom, lemon, and peppermint aromatherapies. Lemon aromatherapy led to a significant
reduction in NVP compared to the placebo, and cardamom powder significantly reduced the severity of NVP; however,
aromatherapy with peppermint oil caused no significant reduction in NVP compared to the placebo.

One study*® reviewed various herbal remedies for treating nausea and vomiting in pregnancy (NVP), highlighting
their effectiveness and usage. The study showed that herbal medicines such as matricaria chamomilla, Elettaria
cardamomum, pomegranate and spearmint syrup, lemon provide safe and effective medical alternatives for treating
pregnant women with mild to moderate NVP. Cardamom was effective for treating NVP compared to placebo (p<0.001).
There was significant difference in NVP between lemon and placebo (p<0.049). Inhalation of peppermint oil did not
show a significant difference in vomiting and nausea scores compared to placebo, and the use of mint oil also
demonstrated identical effects to placebo in improving symptoms before and after treatment. Matricaria chamomilla
showed significantly better effects than placebo (p<0.05); however, there was no significant difference between
pomegranate and spearmint syrup plus vitamin B, and alone vitamin B.

One study” included aromatherapy with lemon or peppermint oil. Aromatherapy using lemon essential oil has been
shown to effectively reduce gestational nausea and vomiting. In comparison with placebo treatments, aromatherapy
demonstrated superior results in about 67% of the studies where it was used, particularly in combination with lemon
essential oil. Aromatherapy was generally well tolerated. Less than half of the studies reported adverse effects, which
were predominantly mild and transient.

Discussion

Our review of the SRs on TEAM treatment strategies for NVP showed that they could be divided into acupuncture-
related techniques and herbal medicine. The overall quality of the SRs was low, with many failing to meet key criteria
such as protocol registration and the performance of meta-analyses. These methodological limitations likely contributed
to inconsistencies in the reported effects of TEAM interventions. Ginger demonstrated consistent short-term
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effectiveness, while acupuncture-related techniques showed mixed results due to variations in methodologies and study
quality. The low quality of evidence and lack of long-term safety data further underscore the need for rigorous future
research.

Among the herbal medicine treatments for NVP, ginger has been studied extensively and shown to be effective in
treating NVP symptoms. Ginger is considered both an herbal medicine and a food, making it a viable treatment option for
patients hesitant to take conventional medication. Although ginger appears safe and effective for short-term use, there are
limited data on its long-term safety and effectiveness. Future research should focus on long-term outcomes and more
detailed safety profiles of ginger, especially concerning its dosages above 2 g per day and interactions with other
medications. There is a need for standardization in the dosages used in trials to better compare effectiveness and safety
outcomes across studies. Furthermore, further research is required to determine the safety of complex herbal medicines
involving several components.

Acupuncture-related techniques included auricular acupressure, acupuncture, electroacupuncture, ear acupuncture,
acupoint herbal patching, acustimulation band, acupoint injection, and thread embedding acupuncture. However, due to
low or critically low quality, more high-quality studies are required to establish the effect of acupuncture-related
techniques in the management of NVP. In the case of acupuncture treatment, various methods are often combined;
therefore, analysis of each specific method of use seems necessary. In the case of acupuncture, it can be easily employed
in clinical settings because this treatment method can be used even in cases where oral medication is difficult due to
severe nausea and vomiting. Indeed, it can be applied in patients who have difficulty taking oral medication due to severe
vomiting.

According to previous studies,’® herbal medicine and acupuncture are the most widely used TEAM interventions for
NVP or HG, but cupping, moxibustion, and pharmacopuncture are also widely used. Cupping and moxibustion are non-
drug-based interventions and acupuncture-related techniques that stimulate acupuncture points, which can be safely
performed, but owing to the lack of related studies the need for clinical research has been confirmed. Moxibustion is also
a widely used intervention, but because it provides thermal stimulation, its safety needs to be evaluated.
Pharmacopuncture is a novel intervention that is still evolving and is widely used in clinical practice.’’
Pharmacopuncture therapy combines acupuncture and herbal medicine, with the injection of herbal extracts into

27,29

acupoints.’? The two included reviews evaluated acupoint injection; however, this approach differs from pharma-

copuncture which involves the injection of traditional herbal medicines, because it involves the injection of western

medications. Although there are some RCTs** >

on the treatment of NVP by injecting vitamin B6 into acupuncture
points, there are no RCTs on pharmacopuncture. Therefore, it is necessary to actively conduct clinical research on
pharmacopuncture treatment and update the SR.

This study provides a comprehensive reference to clinical practice, providing an overview of TEAM treatments for
NVP. Different studies used varying intervention techniques and outcome measures, making it difficult to draw uniform
conclusions about the effect of TEAM interventions. Additionally, there was a lack of clear criteria for the severity of
NVP in the included SRs, and in Korean and Chinese language studies, NVP was often encompassed within HG. Future
analyses should consider the severity of the condition for more precise evaluations. There were also limited long-term
outcome data. Long-term data are important because NVP can be associated with fetal growth and development over
time. Many studies lacked long-term follow-up, making it difficult to assess the sustained effect and safety of TEAM
interventions for NVP.

Our study also has some limitations. Many of the included SRs were of low or critically low quality according to
AMSTAR-2 assessments, which limits the reliability of the conclusions drawn. None of the SRs fully complied with the
PRISMA guidelines, indicating potential issues with reporting completeness and transparency. Although the ROBIS tool
suggested low risk of bias overall, some domains within individual SRs indicated potential biases that were not fully
accounted for. This review included studies published in Chinese, Korean, and English, potentially excluding relevant
SRs published in other languages.

We strived to utilize transparent and reproducible methods throughout our study. However, the substantial variation
in interventions, designs, execution, and data presentation across the included reviews necessitated the use of judgment
in appraising the quality of these systematic reviews and in articulating the standards and criteria employed.
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Additionally, the process of quality evaluation can be subjective, as different researchers might assess the same factors
differently, leading to potential variations in findings across studies. This subjectivity could influence the assessment of
study quality. Moreover, inconsistencies in reporting results and a lack of long-term outcome data challenge the
robustness of the review’s conclusions, highlighting the need for more comprehensive future research to solidify the
evidence base.

Conclusions

This study provides a comprehensive overview of TEAM treatments for NVP, highlighting both acupuncture-related
techniques and herbal medicine. Several herbal medicines, particularly ginger, and acupuncture have emerged as
promising complementary therapies for alleviating NVP symptoms. However, the reliability of these findings is limited
due to methodological weaknesses and inadequate reporting quality observed in existing systematic reviews. Critical
gaps include inadequate long-term follow-up assessments and insufficient safety monitoring protocols, which preclude
definitive judgments regarding the safety profile of TEAM interventions. Thus, our overview confirms the necessity for
future research that rigorously adheres to established methodological guidelines, clearly reports study procedures, and
includes comprehensive evaluations of long-term clinical outcomes and safety profiles of TEAM therapies.
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