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AbstrACt
Objective To summarise the effects of herbal medications 
for the prevention of anxiety, depression, pain, and 
postoperative nausea and vomiting (PONV) in patients 
undergoing laparoscopic, obstetrical/gynaecological or 
cardiovascular surgical procedures.
Methods Searches of MEDLINE, EMBASE, Cochrane 
Central Register of Controlled Trials and LILACS up until 
January 2018 were performed to identify randomised 
controlled trials (RCTs). We included RCTs or quasi-
RCTs evaluating any herbal medication among adults 
undergoing laparoscopic, obstetrical/gynaecological 
or cardiovascular surgeries. The primary outcomes 
were anxiety, depression, pain and PONV. We used the 
Grading of Recommendations Assessment, Development 
and Evaluation approach to rate overall certainty of the 
evidence for each outcome.
results Eleven trials including 693 patients were 
eligible. Results from three RCTs suggested a statistically 
significant reduction in vomiting (relative risk/risk ratio 
(RR) 0.57; 95% CI 0.38 to 0.86) and nausea (RR 0.69; 
95% CI 0.50 to 0.96) with the use of Zingiber officinale 
(ginger) compared with placebo in both laparoscopic and 
obstetrical/gynaecological surgeries. Results suggested 
a non-statistically significantly reduction in the need 
for rescue medication for pain (RR 0.52; 95% CI 0.13 to 
2.13) with Rosa damascena (damask rose) and ginger 
compared with placebo in laparoscopic and obstetrical/
gynaecological surgery. None of the included studies 
reported on adverse events (AEs).
Conclusions There is very low-certainty evidence 
regarding the efficacy of both Zingiber officinale and Rosa 
damascena in reducing vomiting (200 fewer cases per 
1000; 288 fewer to 205 fewer), nausea (207 fewer cases 
per 1000; 333 fewer to 27 fewer) and the need for rescue 
medication for pain (666 fewer cases per 1000; 580 fewer 
to 752 more) in patients undergoing either laparoscopic or 
obstetrical/gynaecological surgeries. Among our eligible 
studies, there was no reported evidence on AEs.
PrOsPErO registration number CRD42016042838

IntrOduCtIOn
Postoperative nausea and vomiting (PONV) 
and pain account for over half of reported 
symptoms by surgical patients.1 Defined as 
nausea and/or vomiting occurring within 
24 hours after surgery, reported PONV prev-
alence among surgical patients ranged from 
25% to 30% in a number of studies, and have 
been reported to be as high as 80%.2 3 PONV 
decrease quality of life and is rarely the result 
of a single factor (metabolic, vestibular and 
psychogenic disturbances, gastrointestinal 
and intracranial disorders), and therefore its 
management may not be successful.4 5 

Depression and anxiety are also very 
frequent worldwide in terms of perioperative 
symptoms for patients undergoing surgery, 
and have been associated with prolonged 
durations for recovery.6 7 Reported preva-
lence of anxiety have been reported to be as 
high as 80% in the perioperative period,8 9 

strengths and limitations of this study

 ► We included randomised controlled trials (RCTs) 
or quasi-RCTs evaluating any herbal medication 
among adults undergoing laparoscopic, obstetrical/
gynaecological or cardiovascular surgeries.

 ► No restrictions were placed on language, year of 
publication or publication status.

 ► The evaluation of eligibility, risk of bias and data ab-
straction were made independently and in duplicate.

 ► The Grading of Recommendations Assessment, 
Development and Evaluation approach was used in 
rating the certainty of evidence; and we present both 
absolute and relative effects of the interventions for 
patient-important outcomes.

 on A
pril 9, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2018-023729 on 24 M

ay 2019. D
ow

nloaded from
 

http://bmjopen.bmj.com/
http://orcid.org/0000-0002-3613-2270
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2018-023729&domain=pdf&date_stamp=2019-05-23
http://bmjopen.bmj.com/


2 Arruda APN, et al. BMJ Open 2019;9:e023729. doi:10.1136/bmjopen-2018-023729

Open access 

and has been reported to be higher among those with 
chronic medical conditions relative to the general popu-
lation.10 Further, depression and anxiety disorders have 
been associated with increased rates of readmission,11 
morbidity12 and mortality13 in surgical patients.

Evidence from the USA suggests 70% to 80% of the 
23 million people who undergo surgical procedures annu-
ally experience moderate to severe pain.14 Another study 
reported a postoperative pain prevalence of 52.5% in the 
first 24 hours and 41.1% on the second postoperative day 
for hospitalised surgical patients, with the most common 
type of pain reported by patients being musculoskeletal 
(54%).15 Generally, pain decreases over time but may 
persist for days or even months postoperatively.16 Postop-
erative pain may complicate recovery and delay discharge 
of patients as well.17

Use of herbal medications by surgical patients is quite 
common worldwide. For instance, a study of hospitalised 
patients in a public medical centre in Israel found that 
44% reported using herbal medications in the last year; 
89 different remedies were reportedly used.18 In compar-
ison, the estimated prevalence of herbal medications use 
for patients undergoing surgery in the USA has been 
reported to range from 32% to 51%.19

While herbal medications have been associated with 
positive effects on postoperative pain, anxiety and 
PONV,20–22 they have been associated with side effects 
of their own. Additionally, there may also be concerns 
regarding interactions with conventional medications 
and associated perioperative adverse events such as 
bleeding, cardiovascular instability, coagulopathy, exces-
sive somnolence, photosensitivity and endocrine and 
electrolyte disturbances.23–29 Despite growing knowledge 
about herbal medications and drug interactions, most 
of these concerns have arisen based on theoretical data 
rather than clinical evidence from surgical patients.30

The American Society of Anesthesiology (ASA) recom-
mends discontinuing herbal medication consumption 
2 weeks prior to surgery.31 Nevertheless, a recent study 
in Columbia showed that only around 23% of preopera-
tive surgical patients discontinue their herbal medication 
regimens prior to surgery.32

No recent systematic reviews evaluating herbal medi-
cations in patients undergoing surgical procedures for 
perioperative and postoperative symptom control were 
identified. As such, we undertook a systematic review 
summarising the efficacy and safety of herbal medications 
for the prevention of anxiety, depression, pain and PONV 
in patients undergoing laparoscopic, obstetrical/gynae-
cological and cardiovascular surgical procedures.

MEthOds
The Cochrane Handbook for Intervention Reviews33 
guided our choice of methods. This review adhered to 
the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) Statement34 and also the 
PRISMA checklist34 were used when writing this report. 

This systematic review was registered in PROSPERO (Inter-
national Prospective Register of Systematic Reviews), and 
the protocol was also published elsewhere.35

Eligibility criteria
The inclusion criteria were:

 ► Study design: Randomised controlled trials (RCTs) 
and quasi-RCT.

 ► Patients: Adults (≥18 years of age) undergoing laparo-
scopic, obstetrical/gynaecological, or cardiovascular 
surgeries.

 ► Time of intervention: During the preoperative period.
 ► Interventions: Any herbal medications from any of the 

following plant preparations (whole, powder, extract, 
crude drug, standardised mixture, drug extract ratio 
and solvent) which were compared against conven-
tional treatment, placebo, no intervention, other 
type of complementary and alternative therapy (eg, 
acupuncture, homoeopathy), or another herbal 
medication. The following routes of administration 
were considered: oral (eg, dropping pills, aqueous 
decocts), topical and intravenous.

The patient-important outcomes (primary outcomes) 
that we were interested in were: anxiety (Spilberger 
Anxiety Inventory–Trait Anxiety Inventory and other 
validated instruments); depression (Depression Scale–
Hospital Anxiety and Depression Scale and other vali-
dated instruments); PONV (Visual Analogue Scale (VAS) 
and other validated instruments), or overall pain (VAS 
and other validated instruments). Secondary outcomes 
were:

 ► Adverse events (primarily withdrawals and serious 
adverse events (eg, death, life-threatening, hospitali-
sation, disability or permanent damage).

 ► Number of patients reporting adverse events (as 
defined above).

 ► Quality of life (Short Form-36 and other validated 
instruments).

 ► Satisfaction with herbal medications.
 ► Need for rescue medication.
 ► Duration of symptoms (intervention costs with 

descriptive analysis).
The exclusion criteria were:

 ► Patients: Studies where the majority of participants 
were HIV positive, or transplant patients.

 ► Interventions: Studies involving combination of herbal 
medication regimens as interventions and/or combi-
nation of pharmacological medications as control 
arms were not considered eligible for inclusion.

data source and searches
We searched Cochrane Central Register of Controlled 
Trials, Ovid MEDLINE, Ovid EMBASE, LILACS, ISI 
Web of Science and CINAHL, from their initial incep-
tion dates to 30 January 2018. Search terms describing 
laparoscopic, obstetrical/gynaecological, cardiovascular 
surgeries and herbal medication interventions were 
combined (table 1). The search strategy was designed 
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with the assistance of a trained librarian. No restrictions 
were placed on language, year of publication or publica-
tion status.

searching other resources
In addition to an electronic database search, we made a 
manual search in the reference lists of every study deemed 
eligible in order to identify additional trials that were later 
included; all potentially eligible studies were screened in 
duplicate. Furthermore, the coauthors leading eligible 
trials were contacted for additional data and information 
that could be potentially included.

selection of studies
Pairs of reviewers independently screened all titles and 
abstracts identified by the search. Full-text articles for 
potentially eligible studies were obtained and screened 
independently by reviewer pairs using the same eligibility 
criteria as with title and abstract screening. Consensus for 
both stages of screening, were established by discussion 
and adjudication by a third reviewer as necessary.

data extraction and risk of bias assessment
Once a final set of eligible studies were identified, reviewer 
pairs independently extracted data for the following 
variables from each study using a pre-standardised data 
extraction form with: characteristics of the study design; 
participants; interventions; outcomes event rates (for 
afore mentioned primary and secondary outcomes) and 
duration of follow-up.

Reviewers independently assessed risk of bias by using 
a modified version of the Cochrane Collaboration’s tool. 
The tool includes nine domains: adequacy of sequence 
generation, allocation sequence concealment, blinding 
of participants and caregivers, blinding of data collec-
tors, blinding for outcome assessment, blinding of data 
analysts, incomplete outcome data, selective outcome 
reporting and the presence of other potential sources of 
bias not accounted for in the previously cited domains.36 37

For incomplete outcome data, we considered a loss to 
follow-up of less than 10% and a difference of less than 
5% in missing data in intervention and control groups 
as low risk of bias. Reviewers discussed with a third party 
adjudication to resolve disagreements.

Confidence in pooled estimates of effect
The reviewers used the Grading of Recommendations 
Assessment, Development and Evaluation (GRADE) 
methodology to rate quality of evidence for each outcome. 
Quality ratings were assigned as high, moderate, low, or 
very low.37 Detailed GRADE guidance was used to assess 
overall risk of bias,38 imprecision,39 inconsistency,40 indi-
rectness41 and publication bias.42 Consensus was estab-
lished by discussion and adjudication by a third reviewer 
as necessary, and final results were summarised in an 
evidence profile (table 5). 

data synthesis and statistical analysis
Pooled risk ratios (RRs) were calculated for dichoto-
mous outcomes and standardised mean differences for 
continuous variables with the associated 95% CIs using 
random-effects models with the Mantel-Haenszel statis-
tical method. Absolute effects and 95% CI were calculated 
by multiplying pooled RRs and 95% CI by baseline risk 
estimates derived from the largest included RCTs for each 
respective herbal remedy in our meta-analysis.

Variability was addressed in results across studies by 
using I2 statistic and the p value obtained from the 
Cochran Q (χ2) test. Our primary analyses were based on 
eligible patients who had reported outcomes at the last 
time-point for each study (complete case analysis).

We planned to perform separate analyses to assess 
publication bias through visual inspection of funnel plots 
for outcomes addressed in 10 or more studies; however, 
the information from the included studies was insuffi-
cient for performance of any of these analyses.

We avoided double-counting of participants where 
there were multiple publications in the same population. 
If there was more than one published report of the same 
group of patients, the articles were analysed to verify 

Table 1 Search strategy for Ovid MEDLINE, designed as of 
30 January 2018

# Searches Results

1 gynecology/or obstetrics/or thoracic 
surgery/or Minimally Invasive Surgical 
Procedures/

61 687

2 laparoscopy/or hand-assisted laparoscopy/ 69 622

3 thoracic surgical Procedures/or exp cardiac 
surgical procedures/

195 024

4 exp Gynecologic/obstetric Surgical 
Procedures/

72 904

5 Cholecystectomy, Laparoscopic/ 10 733

6 ((gynecolog* or cardiac or cardio* or 
thoracic or heart or coronary or obstetric* 
or gynae* or laparoscop* or OBGYN or 
uter* or vaginal or cervical* or ovarian*) adj5 
(surger* or operation* or operate*)).tw,kf.

153 069

7 Herbal Medicine/ 1629

8 ((herb* or plant* or flower* or phyto* or tree 
or mineral* or botan*) adj5 (treat* or therap* 
or intervention* or medicin* or remed* or 
extract* or cure* or oil* or heal*)).tw,kf.

101 339

9 (herbalism or botany or herbology).tw,kf. 1255

10 Phytotherapy/ 33 568

11 (phyto-therap* or phytotherap*).tw,kf. 1680

12 exp Plant Preparations/pd, tu, ad, 
st [Pharmacology, Therapeutic Use, 
Administration & Dosage, Standards]

103 896

13 or/1–6 (Surgery) 457 564

14 or/7–12 (Herbal medicine) 194 482

15 13 and 14 1296

16 adult.mp. or middle aged.sh. or age:.tw. 7 608 507

17 15 and 16 470
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whether or not they reported different outcomes. If they 
presented the same outcomes we extracted the data from 
the most recent or most complete article.

We used Review Manager (RevMan) (V.5.3; Nordic 
Cochrane Centre, Cochrane) for all analyses.43

Patient and public involvement
No patients or members of public were involved in this 
study.

rEsults
Our initial searches identified 8382 citations. All were 
from electronic searches. After we removed duplicates 
from different databases, we retained 4810 potentially 
relevant articles for further assessment. After reading 
titles and abstracts, we excluded 4719 of these articles 
because they were duplicates, non-clinical studies or 
had study objectives that were different from this review. 
Ninety-one articles published in Chinese or English were 
retrieved for further assessment. After screening the full 
text, we included 76 randomised clinical trials of the 91 
trials, and we found another trial through reading refer-
ence lists of other references. Therefore, we included 77 
randomised clinical trials. We excluded 15 studies after 
reviewing the full papers, and listed the reasons for exclu-
sion in the characteristics of excluded studies table. We 
prepared a PRISMA flow diagram to describe the publica-
tions found through our searches (figure 2).

search selection 
The initial searches identified 7210 titles from the elec-
tronic searches. After the duplicates, titles were removed, 
6775 potentially relevant articles were retained for further 
assessment (figure 1). Subsequent to reading titles and 
abstracts, 6715 of these articles were excluded because 
they were off-topic, in vitro or animal studies. Sixty arti-
cles were retrieved for further assessment. After screening 
the full texts, 11 (one with two publications) RCTs or 
quasi-RCT44–55 were included in the qualitative synthesis 
(figure 1).

Five45 46 48 52 53 55 of the included trials were published in 
Chinese. Authors of all included studies were contacted 
for further clarification regarding items of their meth-
odology for our risk of bias analysis, but none of them 
supplied us with the requested information.

study characteristics
Table 2 describes study characteristics related to the 
design of the study, the setting, number of participants, 
mean age, gender, inclusion and exclusion criteria, and 
follow-up. Ten45–55 were RCTs, and one44 were quasi-RCT. 
Nine44–50 52–54 trials employed a parallel two-arm design. 
Five trials45 46 48 52 53 55 were conducted in China, three47 51 54 
in Iran, two44 49 in Thailand, and one50 in France. The 
trials sample size ranged from 2050 to 12049 patients. 
Participants were adults with mean ages ranging from 
22.3047 to 63.00 years.50

The majority of the eligible studies among the cardio-
vascular surgical procedures included patients with rheu-
matic heart disease of ASA grade II–III.45 46 52 55 For the 
included studies among the obstetrical/gynaecological 
procedures the most common inclusion criteria were 
pregnant patients47 54 and ASA grade I or II49 while for 
the laparoscopic procedures, patients typically enrolled 
included non-cancer gynaecological conditions.44 Studies 
followed participants from 2 hours51 to 15 days50 (table 2).

Table 3 describes study characteristics related to 
type of surgery, intervention and control groups, and 
measured outcomes. In relation to the type of surgery, 
seven45 46 48 50–53 55 included studies evaluated patients 
undergoing cardiovascular surgical (mostly undergoing 
heart valve replacement), three47 49 54 obstetrical/gynae-
cological and, one44 laparoscopic procedure.

Among cardiovascular surgery45 46 48 50–53 55 studies, 
Ginkgo biloba was used in two45 46 50 studies and Astragalus 
in two,52 55 and herbal medications were mostly used in 
the form of mixture48 50 52 53 55 or standardised extract.45 46 
Five of these studies reported the use of herbal medica-
tion via intravenous,45 46 48 52 53 55 with intravenous normal 
saline45 46 48 52 53 55 as control group. The measured 
outcome was biochemical analysis45 46 48 50–53 55 (table 3).

The obstetrical/gynaecological surgery procedures 
studies used Zingiber officinale (ginger)49 54 and in other 

Figure 1 Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses flow diagram.
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Rosa damascena (damask rose),47 in the form of powder47 49 
and administered via oral.47 49 54 Placebo was used as the 
control group.47 49 54 None of the included studies assessed 
conventional treatment or types of complementary and 
alternative therapy. The measured outcomes evaluated 
were pain,47 nausea49 54 and vomiting49 54 (table 3).

The only included study44 that evaluated laparoscopic 
procedure used Zingiber officinale in the form of powder 
by oral route (capsules), while placebo was used as the 
control group. The measured outcomes were nausea and 
vomiting (table 3).

risk of bias assessment
Figure 2 and table 4 describe the risk of bias assessment. 
Only the domain blinding of data analyst was rated as high 
risk of bias in all studies.44–55 However, other domains 
such as blinding of caregivers,44–46 48 52 53 55 blinding of data 
collectors44–46 48 50 52 53 55 and blinding of outcome assess-
ment44–46 48 50 52–55 were rated mostly as high risk of bias 
due to the lack of information in the included studies.

Primary outcomes
Vomiting
Results from three RCTs44 49 54 with a total of 272 partic-
ipants suggested a statistically significantly reduction in 
vomiting with the use of Zingiber officinale compared with 
the control group (ie, placebo and tap water) in both 
laparoscopic and obstetrical/gynaecological surgery 
(RR 0.57, 95% CI 0.38 to 0.86; p=0.008; I2=0%, p=0.67) 
(figure 3). Certainty in evidence was rated down to very 
low because of risk of bias (due to lack of reporting of 
allocation concealment,44 lack of blinding of caregivers,44 
data collectors,44 data analyst,44 49 54 outcome assess-
ment44 54), indirectness and imprecision (fewer than 300 
to 400 events) (table 5).

Nausea
Results from two RCT49 54 with a total of 212 participants 
suggested a statistically significantly reduction in nausea 
with the use of Zingiber officinale compared with the 
control group (ie, placebo and tap water) in obstetrical/
gynaecological surgery (RR 0.69, 95% CI 0.50 to 0.96; 
p=0.03; I2=0%, p=0.39) (figure 4). Certainty in evidence 
was rated down to very low because of risk of bias (due to 
lack of blinding of data analyst49 54 and outcome assess-
ment,54 selective outcome reporting49), imprecision 
(fewer than 300 to 400 events), and indirectness in both 
studies (table 5).

Pain
Results from one RCT47 with a total of 92 participants 
suggested a statistically significantly reduction in pain with 
the use of Rosa damascena powder capsules compared with 
placebo in obstetrical/gynaecological surgery (RR 0.14, 
95% CI 0.07 to 0.30; p=0.00001) The authors47 reported 
that Rosa damascena group presented only 17% of postop-
erative pain and control group presented 97%. Certainty 
in evidence was rated as very low because of risk of bias 
(due to random generation, allocation concealment, lack A
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of blinding of data analyst, selective outcome reporting), 
imprecision (fewer than 300 to 400 events), and indirect-
ness (table 5).

Need for rescue medication for pain
Results from three RCTs44 47 49 with a total of 272 partic-
ipants suggest a non statistically significantly reduction 
in the need for rescue medication for pain between 
Rosa damascena and Zingiber officinale powder capsules 
compared with placebo in laparoscopic and obstet-
rical/gynaecological surgery (RR 0.52, 95% CI 0.13 to 
2.13; p=0.36; I2=92%, p=0.00001) (figure 5, panel A). A 
plausible worse case sensitivity analysis excluding Ghar-
abaghi et al47 study yielded results that were consistent with 
the primary analysis and fail to show a difference in the 
effects of herbal medications compared with placebo (RR 
0.87, 95% CI 0.66 to 1.14; p=0.31; I2=0%, p=0.53; I2=0%) 
(figure 5, panel B). Certainty in evidence was rated down 
to very low because of risk of bias (related to random 
generation,47 allocation concealment,44 47 lack of blinding 
of caregivers,44 data collectors,44 statistician44 47 49) and 

outcomes assessment,44 selective outcome reporting,47 49 
indirectness, imprecision (fewer than 300 to 400 events), 
and inconsistency (table 5).

Anxiety and depression
None of the included studies reported on these outcomes.

secondary outcomes
Adverse events
None of the included studies reported on this outcome.

Number of patients reporting adverse events
None of the included studies reported on this outcome.

Quality of life
None of the included studies reported on this outcome.

Satisfaction with herbal medications
None of the included studies reported on this outcome.

Need for rescue medication
None of the included studies reported on this outcome.

Figure 2 Risk of bias.
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Duration of symptoms
None of the included studies reported on this outcome.

Qualitative analysis of non patient-important outcomes
Seven trials45 46 48 50–53 55 from the qualitative analysis 
assessed different types of biochemical analyses during 
cardiovascular surgical procedures. Two45 46 50 of them 
analysing Ginkgo biloba found an improvement in the 
cerebral oxygen supply and inhibit production of free 
radicals45 and that the extract displays an erythrocyte 
protecting effect alleviating the lipid peroxidation in 
their membrane46; and that Ginkgo biloba (EGb 761) may 
be useful as an adjuvant therapy in limiting oxidative 
stress in cardiovascular surgery.50 Furthermore, two trials 
analysing Astragalus found that it may decrease the inflam-
mation cytokine promoting factors and increase the level 
of anti-inflammatory cytokine,52 and that Astragalus plus 
ligustrazine (bioactive ingredient extracted from the 
Chuanxiong herb) can effectively protect against myocar-
dial ischemia reperfusion injury.55

Among the remaining studies, Huang et al48 evaluated 
Radix Salviae Miltiorrhizae and found effects towards the 
prevention of lung leucocyte aggregation and a reduc-
tion in the production of lung free radical products while 
the study of Safaei et al51 tested the effect of Vitis vinifera 
and found an antioxidative effect during coronary artery 
bypass grafting surgery. Lastly, Xie et al53 study explored 
the effect of Puerarin injection (bioactive ingredient 
isolated from the root of the Pueraria lobata) and found 
that it can protect the myocardium soon after the isch-
aemia reperfusion.

dIsCussIOn
Main findings
From laparoscopic and obstetrical/gynaecological 
surgeries, based on 212 surgical patients evidence suggests 
a statistically significant reduction in both vomiting and 
nausea favouring Zingiber officinale and in the need for 
rescue medication for pain favouring both Rosa damascena 
and Zingiber officinale. We also found favourable results for 
Rosa damascena and Zingiber officinale for pain47 associated 
with obstetrical/gynaecological surgery, with the overall 
certainty in evidence rated as very low (table 5).

Regarding the herbal medication Zingiber officinale, it is 
widely used around the world for nausea, vomiting and 
motion sickness.44 49 54 In a systematic review that included 

six RCTs,56 Zingiber officinale was evaluated for nausea and 
vomiting. Three of these RCTs evaluated PONV, with 
two of them suggesting that Zingiber officinale was supe-
rior to placebo and equally effective as metoclopramide 
(an antiemetic drug). The pooled absolute risk reduc-
tion for the incidence of postoperative nausea, however, 
indicated a non-significant difference between Zingiber 
officinale (dose: 1 g/day) and placebo when taken prior 
to surgery (absolute risk reduction 0.05 (95% CI 0.08 to 
0.18). These studies collectively favoured Zingiber officinale 
over placebo.

In another systematic review57 that evaluated Zingiber 
officinale in the treatment of pregnancy-associated nausea 
and vomiting, 12 RCTs involving 1278 pregnant women 
were included. Zingiber officinale was compared with 
placebo and significantly improved the symptoms of 
nausea (mean difference (MD) 1.20, 95% CI 0.56 to 1.84, 
p=0.0002, I2=0%). Zingiber officinale did not significantly 
reduce the number of vomiting episodes, when compared 
with placebo, although there was a trend towards 
improvement (MD 0.72, 95% CI 0.03 to 1.46, p=0.06, 
I2=71%). Zingiber officinale is thought to act peripherally, 
within the gastrointestinal tract, increasing the gastric 
tone and motility due to anticholinenergic and antise-
rotonergic actions58 and it has also been reported that 
Zingiber increase gastric emptying.59 These activities may 
explain the ability of Zingiber officinale to relieve symptoms 
of gastrointestinal disorders, such as abdominal pain, and 
nausea, which is often associated with decreased gastric 
motility.59 There is little available in the literature on 
potential adverse effects associated with Zingiber officinale, 
with some data suggesting that its components may be 
mutagenic.60 61

Based on our findings as well as the results of other 
systematic reviews,56 57 Zingiber officinale has potential as 
a possible alternative anti-emetic and anti-nausea drug 
for surgical patients, although this must be verified with 
further research using standardised forms of the herb with 
the constituents thought to be most active, for instance, 
6-gingerol, 8-gingerol, 10-gingerol, and 6-shogaol.62

In relation to pain, Rosa damascena has been tested in 
pre-clinical studies63 64 for anti-inflammatory and anal-
gesic properties, and in clinical studies for analgesic 
and antinociceptive effects.65 66 Similar to our findings, 
a systematic review67 showed promising evidences for its 
effectiveness and safety in pain relief. Although these 

Figure 3 Meta-analysis comparing herbal versus placebo on vomiting for laparoscopic or obstetrical-gynaecological.
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positive findings,63–67 these results must be cautiously 
interpreted. Rosa damascena presents as a promising 
indication for the effectiveness in pain relief but more 
studies are needed. Rosa damascena68 petals infusion has 
been tested for toxicity and it was well tolerated, showing 
minimal nephrotoxic or hepatotoxic effects, unless it is 
used at extreme doses.

Another focus of this manuscript was to assess poten-
tial adverse events with the use of herbal medication, 
but none of the eligible trials reported this information. 
Considering all the data evaluated in the present study, we 
reiterate the importance of patients continuing to follow 
the guidance provided by ASA,31 which was previously 
described in the introduction, which is to discontinue 
herbal medications 2 weeks prior to an elective surgery.

There is a general perception that herbal medications 
or drugs are safe and devoid of adverse effects, but this 
can be misleading. Caution is needed when dealing with 
herbal medication, because they have been shown to 
be capable of producing a wide range of undesirable or 
adverse reactions such as clinically significant drug inter-
actions which may impact the efficacy of standard and 
proven medications.69 70.

strengths and limitations
Strengths of this review include a broad search; evalua-
tion of eligibility, risk of bias, and data abstraction inde-
pendently and in duplicate; use of the GRADE approach 
in rating the quality of evidence; and focus on both abso-
lute and relative effects of the intervention on patient 
important outcomes.

Potential limitations are related to the data available 
for this topic on the current literature. Trials often had 
outcomes reported incompletely, inadequate reporting 
of random sequence generation, and often neglected to 
blind participants and study personnel due to the nature 
of the intervention. A second limitation of this review is 
the fact that we were able to include only eleven trials 
including 693 patients (364 patients in the meta-analysis), 
thus limiting the statistical power for some of our pre-de-
fined outcomes and as a result we rated down for impre-
cision. A third limitation was that the trials that used 
Zingiber officinale for vomiting and nausea, also presented 
some heterogeneity in their plant preparation, although 
all of them were administered orally, Apariman et al44 
used 1.5 g of powder capsules; Nanthakomon and Pongro-
jpaw49 used 1.0 g of powder capsules and Zeraati et al54 
used 25 drops of liquid extract. A fourth limitation was 
the inconsistent standardisation of herbal medications 
components, which may have introduced variation on 
therapeutic effects.71 Finally, another limitation of this 
review that one might also consider the possibility that a 
gastric content may have played a role in the occurrence 
of vomiting between Apariman et al44 and Zeraati et al54 
studies.

Differences between our PROSPERO protocol and 
our final review minimal, but included the review only 
on testing the impact of herbal medicine before surgery 
to evaluate prophylactic effects on anxiety, depression, 
pain, nausea and vomiting post intervention. We choose 
to include only preoperative interventions to minimise 

Figure 4 Meta-analysis comparing herbal versus placebo on nausea for obstetrical-gynaecological.

Figure 5 Meta-analysis comparing herbal versus placebo on need for rescue medication for pain. Panel A: primary analysis 
considering laparoscopic or obstetrical/gynaecological surgeries. Panel B: sensitivity analysis excluding Gharabaghi et al study 
considering laparoscopic or obstetrical/gynaecological surgeries.
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the potential interaction with the postoperative medi-
cations (eg, anti-emetics, painkillers) on the predefined 
outcomes.

Implications for clinical practice and for research
There is very low-certainty evidence showing that Zingiber 
officinale is more effective than placebo for the reduction 
of vomiting (laparoscopic and obstetrical/gynaecolog-
ical surgery) and nausea (obstetrical/gynaecological 
surgery) in patients. Similarly, there is very low-certainty 
evidence showing that Rosa damascena is more effective 
than placebo for the reduction of pain in patients under-
going obstetrical/gynaecological surgery. Finally, there 
is also very low-certainty evidence showing that Rosa 
damascena and Zingiber officinale are more effective than 
placebo for reducing the need for rescue medication 
for pain in laparoscopic and obstetrical/gynaecological 
surgeries.

Author affiliations
1Department of Surgery and Orthopedics, UNESP - Universidade Estadual Paulista, 
Faculty of Medicine, Botucatu, São Paulo, Brazil
2Faculty of Medicine, University of Toronto, Toronto, Ontario, Canada
3Department of Pharmacy, Tanta Chest Hospital, Tanta, Egypt
4Pharmaceutical Sciences, University of Sorocaba, Sorocaba, São Paulo, Brazil
5Terapeutica, Faculdade Sao Leopoldo Mandic, Campinas, Brazil
6Oral & Maxillofacial Surgery, University Medical Center Mainz, Mainz, Germany
7Pharmaceutical Sciences, University of Sorocaba, Sorocaba, São Paulo, Brazil
8Gerstein Science Information Centre, University of Toronto, Toronto, Ontario, 
Canada
9Department of Biosciences and Oral Diagnosis, UNESP – Universidade Estadual 
Paulista, Institute of Science and Technology, São José dos Campos, Brazil
10Community Health and Epidemiology, Dalhousie University Faculty of Medicine, 
Halifax, Nova Scotia, Canada
11St. Joseph’s Healthcare, McMaster University, Institute of Urology, Hamilton, 
Ontario, Canada

Acknowledgements We are thankful to Arnav Agarwal for English language 
editing.

Contributors APNA: Conceived the review, undertook the searches, screened 
search results, extracted data from papers, wrote to authors of papers for 
additional information, contributed in analysing RevMan statistical data, 
contributed in making statistical inferences, interpreted the data, wrote the 
review and revised the manuscript. RED: conceived the review, supervise the 
whole manuscript, contributed in analysing RevMan statistical data, contributed 
in making statistical inferences, interpreted the data, wrote the review, and 
revised the manuscript. APA was the Trial Search Coordinator responsible for 
the search strategy. CCB, YZ, HG, CCG, LARR, MDGM, SBF, LDO, LPR and LCL 
screened search results and extracted data from papers. BCJ: interpreted and 
analysed the data and revised the manuscript. All authors read and approved the 
final manuscript.

Funding RED was supported by Brazilian Research Council (CNPq) scholarship 
grant number (CNPq 310953/2015-4).

Competing interests None declared.

Patient consent for publication Not required.

Provenance and peer review Not commissioned; externally peer reviewed.

data sharing statement No additional data are available.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: http:// creativecommons. org/ licenses/ by- nc/ 4. 0/.

rEFErEnCEs
 1. Kable AK, Gibberd RW, Spigelman AD. Adverse events in surgical 

patients in Australia. Int J Qual Health Care 2002;14:269–76.
 2. Farhadi K, Choubsaz M, Setayeshi K, et al. The effectiveness of 

dry-cupping in preventing post-operative nausea and vomiting by 
P6 acupoint stimulation: A randomized controlled trial. Medicine 
2016;95:e4770.

 3. Youssef N, Orlov D, Alie T, et al. What epidural opioid results in the 
best analgesia outcomes and fewest side effects after surgery?: 
a meta-analysis of randomized controlled trials. Anesth Analg 
2014;119:965–77.

 4. Palazzo MG, Strunin L. Anaesthesia and emesis. I: Etiology. Can 
Anaesth Soc J 1984;31:178–87.

 5. Gan TJ, Diemunsch P, Habib AS, et al. Consensus guidelines for the 
management of postoperative nausea and vomiting. Anesth Analg 
2014;118:85–113.

 6. Underwood MJ, Firmin RK, Jehu D. Aspects of psychological and 
social morbidity in patients awaiting coronary artery bypass grafting. 
Br Heart J 1993;69:382–4.

 7. Marcolino José Álvaro Marques, Suzuki FM, Alli LAC, et al. Medida 
da ansiedade e da depressão em pacientes no pré-operatório. 
Estudo comparativo. Rev Bras Anestesiol 2007;57:157–66.

 8. Kil HK, Kim WO, Chung WY, et al. Preoperative anxiety and pain 
sensitivity are independent predictors of propofol and sevoflurane 
requirements in general anaesthesia. Br J Anaesth 2012;108:119–25.

 9. Shoar S, Naderan M, Aghajani M, et al. Prevalence and Determinants 
of Depression and Anxiety Symptoms in Surgical Patients. Oman 
Med J 2016;31:176–81.

 10. Yohannes AM, Willgoss TG, Baldwin RC, et al. Depression and 
anxiety in chronic heart failure and chronic obstructive pulmonary 
disease: prevalence, relevance, clinical implications and 
management principles. Int J Geriatr Psychiatry 2010;25:1209–21.

 11. Daratha KB, Barbosa-Leiker C, H Burley M, et al. Co-occurring 
mood disorders among hospitalized patients and risk for subsequent 
medical hospitalization. Gen Hosp Psychiatry 2012;34:500–5.

 12. Gasse C, Laursen TM, Baune BT. Major depression and first-time 
hospitalization with ischemic heart disease, cardiac procedures 
and mortality in the general population: a retrospective Danish 
population-based cohort study. Eur J Prev Cardiol 2014;21:532–40.

 13. Fan VS, Ramsey SD, Giardino ND, et al. National Emphysema 
Treatment Trial (NETT) Research Group. Sex, depression, and risk 
of hospitalization and mortality in chronic obstructive pulmonary 
disease. Arch Intern Med 2007;167:2345–53.

 14. Svensson I, Sjöström B, Haljamäe H. Assessment of pain 
experiences after elective surgery. J Pain Symptom Manage 
2000;20:193–201.

 15. Boisseau N, Rabary O, Padovani B, et al. Improvement of 'dynamic 
analgesia' does not decrease atelectasis after thoracotomy. Br J 
Anaesth 2001;87:564–9.

 16. Brattwall M, Warrén Stomberg M, Rawal N, et al. Patients' 
assessment of 4-week recovery after ambulatory surgery. Acta 
Anaesthesiol Scand 2011;55:92–8.

 17. Campagna S, Antonielli D'Oulx MD, Paradiso R, et al. Postoperative 
pain, an unmet problem in day or overnight Italian surgery patients: a 
prospective study. Pain Res Manag 2016;2016:1–8.

 18. Levy I, Attias S, Ben-Arye E, et al. Adverse events associated with 
interactions with dietary and herbal supplements among inpatients. 
Br J Clin Pharmacol 2017;83.

 19. Kaye AD, Clarke RC, Sabar R, et al. Herbal medicines: current 
trends in anesthesiology practice--a hospital survey. J Clin Anesth 
2000;12:468–71.

 20. Gharabagy PM, Zamany P, Delazar A, et al. Efficacy of eremostachys 
laciniata herbal extract on mitigation of pain after hysterectomy 
surgery. Pak J Biol Sci 2013;16:891–4.

 21. Ozgoli G, Saei Ghare Naz M. Effects of complementary medicine on 
nausea and vomiting in pregnancy: a systematic review. Int J Prev 
Med 2018;9:75.

 22. Akhlaghi M, Shabanian G, Rafieian-Kopaei M, et al. Citrus 
aurantium blossom and preoperative anxiety. Rev Bras Anestesiol 
2011;61:702–12.

 23. Ang-Lee MK, Moss J, Yuan CS. Herbal medicines and perioperative 
care. JAMA 2001;286:208–16.

 24. Norred CL, Finlayson CA. Hemorrhage after the preoperative use of 
complementary and alternative medicines. Aana J 2000;68:217–20.

 25. Tachjian A, Maria V, Jahangir A. Use of herbal products and potential 
interactions in patients with cardiovascular diseases. J Am Coll 
Cardiol 2010;55:515–25.

 26. Hodges PJ, Kam PC. The peri-operative implications of herbal 
medicines. Anaesthesia 2002;57:889–99.

 27. Cotterill JA. Severe phototoxic reaction to laser treatment in a patient 
taking St John's Wort. J Cosmet Laser Ther 2001;3:159–60.

 on A
pril 9, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2018-023729 on 24 M

ay 2019. D
ow

nloaded from
 

http://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.1093/intqhc/14.4.269
http://dx.doi.org/10.1097/MD.0000000000004770
http://dx.doi.org/10.1213/ANE.0000000000000377
http://dx.doi.org/10.1007/BF03015257
http://dx.doi.org/10.1007/BF03015257
http://dx.doi.org/10.1213/ANE.0000000000000002
http://dx.doi.org/10.1136/hrt.69.5.382
http://dx.doi.org/10.1590/S0034-70942007000200004
http://dx.doi.org/10.1093/bja/aer305
http://dx.doi.org/10.5001/omj.2016.35
http://dx.doi.org/10.5001/omj.2016.35
http://dx.doi.org/10.1002/gps.2463
http://dx.doi.org/10.1016/j.genhosppsych.2012.05.001
http://dx.doi.org/10.1177/2047487312467874
http://dx.doi.org/10.1016/S0885-3924(00)00174-3
http://dx.doi.org/10.1093/bja/87.4.564
http://dx.doi.org/10.1093/bja/87.4.564
http://dx.doi.org/10.1111/j.1399-6576.2010.02322.x
http://dx.doi.org/10.1111/j.1399-6576.2010.02322.x
http://dx.doi.org/10.1155/2016/6104383
http://dx.doi.org/10.1111/bcp.13158
http://dx.doi.org/10.1016/S0952-8180(00)00195-1
http://www.ncbi.nlm.nih.gov/pubmed/24498845
http://dx.doi.org/10.4103/ijpvm.IJPVM_430_16
http://dx.doi.org/10.4103/ijpvm.IJPVM_430_16
http://dx.doi.org/10.1016/S0034-7094(11)70079-4
http://dx.doi.org/10.1001/jama.286.2.208
http://www.ncbi.nlm.nih.gov/pubmed/11132009
http://dx.doi.org/10.1016/j.jacc.2009.07.074
http://dx.doi.org/10.1016/j.jacc.2009.07.074
http://dx.doi.org/10.1046/j.1365-2044.2002.02781.x
http://dx.doi.org/10.1080/147641701753414988
http://bmjopen.bmj.com/


15Arruda APN, et al. BMJ Open 2019;9:e023729. doi:10.1136/bmjopen-2018-023729

Open access

 28. Rose KD, Croissant PD, Parliament CF, et al. Spontaneous 
spinal epidural hematoma with associated platelet dysfunction 
from excessive garlic ingestion: a case report. Neurosurgery 
1990;26:880–2.

 29. Almeida JC, Grimsley EW. Coma from the health food store: 
interaction between kava and alprazolam. Ann Intern Med 
1996;125:940–1.

 30. Levy I, Attias S, Ben-Arye E, et al. Perioperative risks of dietary and 
herbal supplements. World J Surg 2016.

 31. American Society of Anesthesiologists [Internet]. What you should 
know about your patients’ use of herbal medicines. http://www. 
wehealny. org/ services/ BI_ Anesthesiology/ herbPatient. pdf

 32. Franco Ruiz S, González Maldonado P. Dietary supplements and the 
anesthesiologist: Research results and state of the art. Colombian 
Journal of Anesthesiology 2014;42:90–9.

 33. Higgins JPT, Green S, eds. Cochrane handbook for systematic 
reviews of interventions version 5.1.0 [updated March 2011: The 
Cochrane Collaboration, 2011. http:// handbook. cochrane. org/. 
(Accessed Aug 2016).

 34. Moher D, Liberati A, Tetzlaff J, et al. Preferred reporting items for 
systematic reviews and meta-analyses: the PRISMA statement. BMJ 
2009;339:b2535.

 35. Arruda APN, Ayala AP, Lopes LC, et al. Herbal medications 
for surgical patients: a systematic review protocol. BMJ Open 
2017;7:e014290.

 36. Guyatt GH, Busse JW. Modification of cochrane tool to assess risk of 
bias in randomized trials. http:// distillercer. com/ resources/ (Accessed 
Aug 2016).

 37. Guyatt GH, Oxman AD, Vist GE, et al. GRADE: an emerging 
consensus on rating quality of evidence and strength of 
recommendations. BMJ 2008;336:924–6.

 38. Guyatt GH, Oxman AD, Vist G, et al. GRADE guidelines: 4. Rating the 
quality of evidence--study limitations (risk of bias). J Clin Epidemiol 
2011;64:407–15.

 39. Guyatt GH, Oxman AD, Kunz R, et al. GRADE guidelines 6. 
Rating the quality of evidence--imprecision. J Clin Epidemiol 
2011;64:1283–93.

 40. Guyatt GH, Oxman AD, Kunz R, et al. GRADE guidelines: 7. 
Rating the quality of evidence—inconsistency. J Clin Epidemiol 
2011;64:1294–302.

 41. Guyatt GH, Oxman AD, Kunz R, et al. GRADE guidelines: 8. 
Rating the quality of evidence—indirectness. J Clin Epidemiol 
2011;64:1303–10.

 42. Guyatt GH, Oxman AD, Montori V, et al. GRADE guidelines: 5. 
Rating the quality of evidence--publication bias. J Clin Epidemiol 
2011;64:1277–82.

 43. The Nordic Cochrane Centre, The Cochrane Collaboration. Review 
Manager (RevMan). 5.3. Copenhagen, 2011.

 44. Apariman S, Ratchanon S, Wiriyasirivej B. Effectiveness of ginger for 
prevention of nausea and vomiting after gynecological laparoscopy. J 
Med Assoc Thai 2006;89:2003–9.

 45. Deng YK, Wei F, Zhang DG. Brain protective effects of ginkgo 
biloba leaf extract (ginaton) in patients undergoing hypothermic 
cardiopulmonary bypass. Chin J Integr Med 2006;26:795–8.

 46. Deng YK, Wei F, Zhang DG. [Erythrocyte protective effects of ginaton 
in patients undergoing hypothermic cardiopulmonary bypass]. 
Zhongguo Zhong Xi Yi Jie He Za Zhi 2010;30:365–8.

 47. Gharabaghi PM, Tabatabei F, Fard SA, et al. Evaluation of the effect 
of preemptive administration of rosa damascena extract on post-
operative pain in elective cesarean sections. Afr J Pharm Pharmacol 
2011;5:1950–5.

 48. Huang ZY, Liao CX, Chen DZ. [Effect of radix Salviae miltiorrhizae on 
production of free radical products from lung during cardiopulmonary 
bypass operation]. Zhongguo Zhong Xi Yi Jie He Za Zhi 
1996;16:451–3.

 49. Nanthakomon T, Pongrojpaw D. The efficacy of ginger in prevention 
of postoperative nausea and vomiting after major gynecologic 
surgery. J Med Assoc Thai 2006;89 Suppl 4:S130–6.

 50. Pietri S, Séguin JR, d'Arbigny P, et al. Ginkgo biloba extract (EGb 
761) pretreatment limits free radical-induced oxidative stress in 

patients undergoing coronary bypass surgery. Cardiovasc Drugs Ther 
1997;11:121–31.

 51. Safaei N, Babaei H, Azarfarin R, et al. Comparative effect of grape 
seed extract (Vitis vinifera) and ascorbic acid in oxidative stress 
induced by on-pump coronary artery bypass surgery. Ann Card 
Anaesth 2017;20:45–51.

 52. Wang F, Xiao MD, Liao B. [Effect of Astragalus on cytokines in 
patients undergoing heart valve replacement]. Zhongguo Zhong Xi Yi 
Jie He Za Zhi 2008;28:495–8.

 53. Xie RQ, Du J, Hao YM. [Myocardial protection and mechanism 
of Puerarin Injection on patients of coronary heart disease with 
ischemia/reperfusion]. Zhongguo Zhong Xi Yi Jie He Za Zhi 
2003;23:895–7.

 54. Zeraati H, Shahinfar J, Imani Hesari S, et al. The Effect of Ginger 
Extract on the Incidence and Severity of Nausea and Vomiting 
After Cesarean Section Under Spinal Anesthesia. Anesth Pain Med 
2016;6:e38943.

 55. Zhou S, Shao W, Zhang W. [Clinical study of Astragalus injection plus 
ligustrazine in protecting myocardial ischemia reperfusion injury]. 
Zhongguo Zhong Xi Yi Jie He Za Zhi 2000;20:504–7.

 56. Ernst E, Pittler MH. Efficacy of ginger for nausea and vomiting: 
a systematic review of randomized clinical trials. Br J Anaesth 
2000;84:367–71.

 57. Viljoen E, Visser J, Koen N, et al. A systematic review and meta-
analysis of the effect and safety of ginger in the treatment of 
pregnancy-associated nausea and vomiting. Nutr J 2014;13:1–14.

 58. Abdel-Aziz H, Windeck T, Ploch M, et al. Mode of action of gingerols 
and shogaols on 5-HT3 receptors: binding studies, cation uptake by 
the receptor channel and contraction of isolated guinea-pig ileum. 
Eur J Pharmacol 2006;530:136–43.

 59. Hu ML, Rayner CK, Wu KL, et al. Effect of ginger on gastric motility 
and symptoms of functional dyspepsia. World J Gastroenterol 
2011;17:105–10.

 60. Abraham S, Abraham SK, Radhamony G. Mutagenic potential of the 
condiments, ginger and turmeric. Cytologia 1976;41:591–5.

 61. Nagabhushan M, Amonkar AJ, Bhide SV. Mutagenicity of gingerol 
and shogaol and antimutagenicity of zingerone in Salmonella/
microsome assay. Cancer Lett 1987;36:221–33.

 62. Dugasani S, Pichika MR, Nadarajah VD, et al. Comparative 
antioxidant and anti-inflammatory effects of [6]- gingerol, [8]-gingerol, 
[10]-gingerol and [6]-shogaol, 2010.

 63. Hajhashemi V, Ghannadi A, Hajiloo M. Analgesic and anti-
inflammatory effects of rosa damascena hydroalcoholic extract and 
its essential oil in animal models. Iran J Pharm Res 2010;9:3–8.

 64. Latifi G, Ghannadi A, Minaiyan M. Anti-inflammatory effect of volatile 
oil and hydroalcoholic extract of Rosa damascena Mill. on acetic 
acid-induced colitis in rats. Res Pharm Sci 2015;10:514–22.

 65. Shirazi M, Mohebitabar S, Bioos S, et al. The effect of topical 
rosa damascena (rose) oil on pregnancy-related low back pain: a 
randomized controlled clinical trial. J Evid Based Complementary 
Altern Med 2017;22:120–6.

 66. Bani S, Hasanpour S, Mousavi Z, et al. The effect of rosa damascena 
extract on primary dysmenorrhea: a double-blind cross-over clinical 
trial. Iran Red Crescent Med J 2014;16:e14643.

 67. Nayebi N, Khalili N, Kamalinejad M, et al. A systematic review of 
the efficacy and safety of Rosa damascena Mill. with an overview 
on its phytopharmacological properties. Complement Ther Med 
2017;34:129–40.

 68. Akbari M, Kazerani HR, Kamrani A, et al. A preliminary study on 
some potential toxic effects of Rosa damascena Mill. Iran J Vet Res 
2013;14:232–6.

 69. Mills E, Wu P, Johnston BC, et al. Natural health product-drug 
interactions: a systematic review of clinical trials. Ther Drug Monit 
2005;27:549–57.

 70. Awortwe C, Bruckmueller H, Cascorbi I. Interaction of herbal 
products with prescribed medications: A systematic review and 
meta-analysis. Pharmacol Res 2019;141:397–408.

 71. Zhou X, Li CG, Chang D, et al. Current status and major challenges 
to the safety and efficacy presented by chinese herbal medicine. 
Medicines 2019;6:14.

 on A
pril 9, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2018-023729 on 24 M

ay 2019. D
ow

nloaded from
 

http://dx.doi.org/10.1227/00006123-199005000-00026
http://dx.doi.org/10.7326/0003-4819-125-11-199612010-00023
http://www.wehealny.org/services/BI_Anesthesiology/herbPatient.pdf
http://www.wehealny.org/services/BI_Anesthesiology/herbPatient.pdf
http://dx.doi.org/10.1016/j.rcae.2014.02.004
http://dx.doi.org/10.1016/j.rcae.2014.02.004
http://handbook.cochrane.org/
http://dx.doi.org/10.1136/bmj.b2535
http://dx.doi.org/10.1136/bmjopen-2016-014290
http://distillercer.com/resources/
http://dx.doi.org/10.1136/bmj.39489.470347.AD
http://dx.doi.org/10.1016/j.jclinepi.2010.07.017
http://dx.doi.org/10.1016/j.jclinepi.2011.01.012
http://dx.doi.org/10.1016/j.jclinepi.2011.03.017
http://dx.doi.org/10.1016/j.jclinepi.2011.04.014
http://dx.doi.org/10.1016/j.jclinepi.2011.01.011
http://www.ncbi.nlm.nih.gov/pubmed/17214049
http://www.ncbi.nlm.nih.gov/pubmed/17214049
http://www.ncbi.nlm.nih.gov/pubmed/20669670
http://www.ncbi.nlm.nih.gov/pubmed/9387742
http://www.ncbi.nlm.nih.gov/pubmed/17725149
http://dx.doi.org/10.1023/A:1007728729844
http://dx.doi.org/10.4103/0971-9784.197834
http://dx.doi.org/10.4103/0971-9784.197834
http://www.ncbi.nlm.nih.gov/pubmed/18655554
http://www.ncbi.nlm.nih.gov/pubmed/18655554
http://www.ncbi.nlm.nih.gov/pubmed/14714357
http://dx.doi.org/10.5812/aapm.38943
http://www.ncbi.nlm.nih.gov/pubmed/11789206
http://dx.doi.org/10.1093/oxfordjournals.bja.a013442
http://dx.doi.org/10.1186/1475-2891-13-20
http://dx.doi.org/10.1016/j.ejphar.2005.10.049
http://dx.doi.org/10.3748/wjg.v17.i1.105
http://dx.doi.org/10.1508/cytologia.41.591
http://dx.doi.org/10.1016/0304-3835(87)90094-2
http://www.ncbi.nlm.nih.gov/pubmed/24363723
http://www.ncbi.nlm.nih.gov/pubmed/26779271
http://dx.doi.org/10.1177/2156587216654601
http://dx.doi.org/10.1177/2156587216654601
http://dx.doi.org/10.5812/ircmj.14643
http://dx.doi.org/10.1016/j.ctim.2017.08.014
http://www.ncbi.nlm.nih.gov/pubmed/16175124
http://dx.doi.org/10.1016/j.phrs.2019.01.028
http://dx.doi.org/10.3390/medicines6010014
http://bmjopen.bmj.com/

	Herbal medications for anxiety, depression, pain, nausea and vomiting related to preoperative surgical patients: a systematic review and meta-analysis of randomised controlled trials
	Abstract
	Introduction
	Methods
	Eligibility criteria
	Data source and searches
	Searching other resources
	Selection of studies
	Data extraction and risk of bias assessment
	Confidence in pooled estimates of effect
	Data synthesis and statistical analysis
	Patient and public involvement

	Results
	Search selection 
	Study characteristics
	Risk of bias assessment
	Primary outcomes
	Vomiting
	Nausea
	Pain
	Need for rescue medication for pain
	Anxiety and depression

	Secondary outcomes
	Adverse events
	Number of patients reporting adverse events
	Quality of life
	Satisfaction with herbal medications
	Need for rescue medication
	Duration of symptoms
	Qualitative analysis of non patient-important outcomes


	Discussion
	Main findings
	Strengths and limitations
	Implications for clinical practice and for research

	References


