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AE Toslr] Yste] £FHALE. EAHME Y8 CINAHL, PubMed, Cochrane, EMBASE, Web of Science,
Google Scholar TloJEIH|O]AE o]&5tom, 2009HFE 2018A7HA] &71E A 396H & AR wjA|7|&
w2t & A4YE RCT A 8Ho] et A H7H= Revised Cochrane risk-of-bias tool 2(RoB 2)& °©]&5t3irt.
HEREA L RevMan 5.4 Z2IHG Aot on o4y LEO] HARE = B34 (0dds Ratio, OR), FE+e
¥#5}5 Wi Apo](Standardized Mean Difference, SMD)E AF&s13tt. A Qo] Q40 ujx|= a3 Ayl
E OR= 0.92[0.65, 1.30], A% SMD= -0.12[-0.59, 0.35]2 §AFL2 3-9Js}A] gtor stAe &4 FAxt J4
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Abstract This study was undertaken to assess effects of ginger on nausea and vomiting in cancer patients
receiving chemotherapy, through systematic review and meta-analysis. CINAHL, PubMed, Cochrane,
EMBASE, Web of Science, and Google Scholar databases were explored. From a total of 396 studies, 8
Randomized Controlled trials during the period 2009 to 2018 were selected and qualitatively evaluated
using the Revised Cochrane Risk-of-Bias tool 2. Assessment of the frequency and intensity of nausea and
vomiting was achieved by estimating the Odds Ratio (OR) and Standardized Mean Difference (SMD),
respectively, using the RevMan 5.4. No significant effect of ginger was observed for nausea (OR=0.92
[0.65, 1.30] and SMD=-0.12 [-0.59, 0.35]), and subgroup analyses also revealed no significant effect on
both the frequency and intensity in acute phase and delayed phase. Results also show that ginger has
no significant effect on vomiting (OR=0.89 [0.62, 1.27] and SMD=-0.45 [-1.04, 0.13]), neither was any
significant effect determined in both the acute and delayed phase through subgroup analyses. Sensitivity
analysis revealed that the effect size of high-risk studies could have resulted in overestimation. Although
the current study detected no significant effect of ginger on nausea and vomiting, the results cannot be
generalized due to the limited number of studies included, which needs to be addressed in the future.
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Fig. 1. Flow diagram of study selection process
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Table 1. Summary of included studies - Ginger for CINV

First « Participants Intervention %uiciomes
¢ Sample size: primary
author | Study randomized Chemotherapy . outcomes, Adverse Follow
(Year), | design (R=E:Q)/ drug Experiment group Contro 2)secondary events up
Country analyze d‘ (A=E:C) Group outcomes
V! ) instrument
. powdered oral 1. nausea
anthracycline, . . o .
Arslan women with evelophospham ginger twice a severity: numeric 4 times/D
2015 RCT breast caricer iglle phosp day(1g/D) mixed antiemetic|scale (1~10) not forl first 5
Turkey R=30:30/A=30:30 | doxorubicin with a yogurt treatment |/number of reported davs
[19] S—Fluoroura,cil antiemetic vomiting and Y
treatment retching
bladder, head, oral ginger extract ilﬁt;?l:??;e and dyspepsia
Bossi RCT g:ﬁlc(:yerlu;ziyieitt};er high dose icgii???gljt;”xzh placebo | nausea: abdominal (D1, D5
. 1 N
?2{117 double with cisplatin 150ml of water or cap.su c . ;Ui\ri(laitog)f/ :n? astric ifltee;lo-
Y blind chemotherapy other liquids antiemetic | £ IMp . p.g
[18] R=125:126/A=121: antiemetic treatment |nausea on daily |pain, therapy
’ i life hiccups
123 treatment FLIEQ(18~126)
24,48,72
RCT powdered ginger hrs after
Fahimi double chemothera 2caps twice a day|*  placebo 1.nausea and chemo-
2011 blind atient 24 cisplatin based (1g/D) capsule V;)m't'n (acute not therapy
Iran ! Ii ! _ regimen antiemetic antiemetic 1 g . |reported |and
cross R=(36)/A=(36) delayed): MANE
[14] over treatment treatment monitore
d for
4week
ginger capsule 1. incidence and
12 severity of acute
Li lung cancer every placebo drowsiness |D2, D5
2018 di\Slee patient with cisplatin based goggsio.ﬁg/D) for capsule iZisS:IZﬁd dry mouth |after
China blind chemotherapy regimens antieinetic antiemetic vomiting: flushing chemo-
[16] (R=73:73/A=71:69) treatment treatment |y - ¢~ Cl\g/i AT heartburn |therapy
2. QoL: FACT-G
oral powdered 1. frequency, 6 hours
Panahi. RCT breast cancer docetaxel, i;niilie(:ooglvggr . ﬁurit;ﬁ;léadlﬁress heartburn, |6~24hour
2012 double women with epirubicin, hoirs(l 54/D) f(jr antiemetic vaitin ’ headache, |[s, D2, D3,
Iran blind chemotherapy cyclophospham 4days 28 regimen retch'ng, and D4 after
[15] ! R=50:50/A=37:41 |ide S ing vertigo chemo-
antiemetic (modified form thera
regimen of RINVR) by
Tbamhk RCT 500mg ginger 1. nausea fatigue D1~D5
itkul. ¢ breast cancer . . . placebo . . .
2017 doubleb atients with adriamycin, capsule twice a capsule  |severit: consti- during
Thailan lind Ehelmotherla cyclophospham day(1g/day) anfiemetic VAS(0~100)/ pation the 2nd
d cross (R:34234/A:l;2134) ide antiemetic treatment vomiting thrombo- |and 3rd
0201 over treatment incidence cytopenia |cycles
1. acute &
Yekta breast cancer 250mg ginger lacebo delayed CIV each
2012 RCT patients with capsule 4 times a pca <ule cases: a night
Iran double chemotherapy, not reported day(1g/day) anti etic self-made heartburn |before
(7] blind R=40:40 / and antiemetic . ezlitmenlt two-part, sleep (6
A=40:40 treatment r self-reporting times)
instrument
. . powdered ginger fatigue first
Zick RCT cancer patients capsule(1.0 or placebo |1. prevalence dyspnea 24hrs,
2009 double experienced ot reported 2 Op /da-) capsule and severity of Zs?ro - D2, D3
U.S.A blind CINV P ahd gantie:netic antiemetic|CINV (acute and ?ntestinal after
[13] R=57:52/A=40:46 treatment |delayed) : MANE chemo-
treatment event therapy

CIN: Chemotherapy-Induced Nausea, CINV: Chemotherapy-Induced Nausea Vomiting, FACT-G: Functional Assessment of Cancer
Therapy-Global, FLIEQ: Functional Living Index Emesis Questionnaires, MANE: Morrow Assessment of Nausea and Emesis, MASCC MAT:
Multinational Association of Supportive Care in Cancer (MASCC) Antiemesis Tool (MAT), QOL: Quality of Life, RINVR : the Rhodes Index
of Nausea, Vomiting, and Retching, VAS: Visual Analog Scale,
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Total (95% CI) 452 466 100.0%
Total events 282 297

Heterogeneity: Tau® = 0.08, Chi* = 10.47, df = 7 (P = 0.18); 1 = 33% 0'2
Test for overall effect: Z = 0.47 (P = 0.64) .

Test for subaroun differences: Chi® = 0.00_ df = 1 (P = 0.98) 17 = 0%

0.92 [0.65, 1.30]

Experimental Control Odds Ratio Odds Ratio
m. 95% Cl

1.1.1 Acute
Fahimi 2011 a 17 36 21 36 10.1% 0.64 [0.25, 1.62]
Li2018 a 49 71 39 69 15.0% 1.71 [0.86, 3.42] N I
Panahi 2012 13 37 24 41 10.3% 0.38 [0.15, 0.96]
Zick 2009 a 30 40 31 46 9.9% 1.45 [0.56, 3.73] I
Subtotal (95% CIl) 184 192 45.2% 0.91 [0.45, 1.85] e ——
Total events 109 115
Heterogeneity: Tau® = 0.32; Chi* = 7.99, df = 3 (P = 0.05); I* = 62%
Test for overall effect: Z = 0.26 (P = 0.80)
1.1.2 Delayed
Bossi 2017 86 121 a3 123 19.6% 1.18 [0.69, 2.04] D e
Fahimi 2011 d 17 36 18 36 10.2% 0.89 [0.35, 2.26] -
Li2018 d 43 71 50 69 14.5% 0.58 [0.29, 1.19] e
Zick 2009 d 27 40 31 46 10.5% 1.00 [0.41, 2.48 - 1
Subtotal (95% CI) 268 274 54.8% 0.2 [[0.54, 1.32]] —i—
Total events 173 182
Heterogeneity: Tau® = 0.00; Chi? = 2.44, df = 3 (P = 0.49); I7 = 0%
Test for overall effect: Z = 0.44 (P = 0.66)

0.5 1
Favours [experimental]

=N

Favours [control]

Fig. 3 Efficacy of ginger intervention for nausea prevalence (Overall effect and subgroup analysis by acute

or delayed stage; a: acute, d: delayed

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD_Total Weight V. 1. 95% CI v, 1, 95% CI
1.2.1 Acute
Arslan 2019 3 1.6 1.1 19 3.9 1.6 21 9.7 % -1.99 [[2.36,-0.82] e
Fahimi 2011 a 1.75 2.02 28 1.36 1.91 3B 11.6% 0.20 [0.27, 0.66] I B
Fanahi 2012 311 4.04 37 4.1 442 41 11.7% -0.23 068, 0.22] e
Thamlikitkul 2017 a 28 4.7 34 23 3.4 34 11.8% 0.48 [-0.00, 0.96] —
Zick 2009 & 3 1.1 20 28 1.3 23 10.8% 016 [-0.44, 0.76] — 1
Subtotal (95% CI) 142 155 55.3% _0.14 [-0.71, 0.42] i
Heterogeneity: Tau== 0.33; Ch*= 22.22, df= 4 (F = 0.0002); I = 82%
Testfor averall effect £ =051 (P = 0.61)
1.2.2 Delayed
Arslan 20148 d 3.6 1.8 30 6.1 1.7 30 11.0% -1.41 [[1.98,-0.84] e —
Fahimi 2011 d 1.61 1.893 36 1.47 1892 36 11.6% 0.07 [-0.39, 0.53] B o
Tharnlikitkul 2017 o 2595 3.64 24 23.08 312 34 11 4% 0.84 [0.34,1.23] e
Fick 2009 o 3.2 1.1 17 3 1.3 23 10.6% 016 [-0.47, 0.79] I
Subtotal (95% CI} 117 123 44.7% _0.08 [-0.99, 0.83]

Heterogeneity: Tau== 0.78; Chif= 34 .77, df= 3 (P = 0.00001); F= 91%
Testfor overall effect Z=0.17 (F = 0.88)

Total (95% CI} 259 278 100.0% -0.12 [-0.59, 0.35]
Heterogeneity: Tau== 0.44; Chif= 56.99, of= 8 (P = 0.00001}; IF = 86% t b 1 t t
Testfor overall effect Z= 0.50 (F = 0.62)

Testfor subaroun differences: Chif=001.df=1 (P =00801 = 0%

Favours [experimental] Favours [control]

Fig. 4 Efficacy of ginger intervention for nausea severity (Overall effect and subgroup analysis by acute

or delayed stage; a: acute, d: delayed

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight IV, Random. 95% Cl IV, 1, 95% CI
1.3.1 Acute
Fahimi 2011 a 21 36 27 36 11.9% 04707, 1.27] _
LiZ2018 a B 71 11 69 109% 049017, 1.40] _
Panahi 2012 T ar 12 a1 10.8% 0.586 [0.19,1.63] _
Zick 2009 a 17 40 14 46 15.0% 1.69 [0.70, 4.10] -
Subtotal (95% CI) 184 192 48.5% 0.71 [0.37, 1.36] ———
Total events 51 64
Heterogeneity: Tau®= 017, Chi*= 499, df= 2 (P=0.17), 7= 40%
Test for overall effect: Z=1.04 {F = 0.30)
1.3.2 Delayed
Fahimi 2011 d 249 36 28 36 9.4% 1.18[0.38,3.70] —
LiZ2o1s8d 16 71 18 B9 191% 0.82[0.38,1.749] — "
Thamlikitkul 2017 d =] 34 10 34 108% 0.86 [0.30, 2.50] |
Zick 2009 o 12 an =] 46 12.2% 1.76 [0.65, 4 TH] O
Subtotal (95% CI) 181 185 51.5% 1.06 [0.66, 1.71] e
Total events 66 65
Heterogeneity: Tau®= 0.00; Chi®=1.59, df= 2 (P = 0.66); 7
Testfor overall effect: Z=0.24 {F = 0.81)
Total (95% CI) 365 377 100.0% 0.89 [0.62, 1.27]
Total events M7 1249 . ) ) ) ) )
Heterogeneity: Tau®= 0.02; Chi TBS df=7 (P=0.36) 9% 'IZI1 EIIQ EIIS ‘i T T 1IJ'

Test for overall effect: Z=0.65 (P =0.51)
Test for subaroun differences: Chi®= 094 df=1 (P =033 F=0%

Fig. 5 : Bfficacy of ginger intervention for vomiting prevalence (Overall effect and subgroup analysis by
acute or delayed stage ;

a: acute, d: delayed
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Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight v, 1, 95% CI . 1, 95% CI
1.4.1 Acute
Fahimi 2011 a 1.47 218 36 094 1.77 36 18.4% 0.26 [-0.20,0.73] N
Yekta 2012 a 2.7 1.2 40 2T 24 40 18.5% -0.51 [-0.95, -0.06] —
Fick 2009 & 24 04 11 3.6 1.4 11 14 3% -0.57 [-1.43, 0.28] D
Subtotal (95% CI) 87 87 51.3% -0.23 [-0.80, 0.34] —l—
Heterogeneity: Tau®=0.17, Chi*=6.26, di= 2 (P = 0.04), F= 69%
Test for overall effect: Z=0.79(F = 0.43)
1.4.2 Delayed
Fahimi 2011 d 0.8 183 36 0492 186 36 18.4% -0.06 [-0.53, 0.40] 7
Wekia 2012 d 3.2 1.1 40 7.9 2.9 40 18.0% -1.59[-2.10,-1.08]
Zick 2009 d 3.7 1 T 4 1.2 Too12.4% -0.24 [-1.20,0.81] —
Subtotal {95% CI) 83 83  48.7% _0.66 [-1.77, 0.46]

Heterogeneity: Tau®= 0.85; Chi*=13.88 df= 2 (F < 0.0001); I*= 90%
Test for overall effect: Z=1.15 (P = 0.25)

Total (95% CI) 170 170 100.0%
Heterogeneity: Tau® = 0.42; Chi*= 31.53, di= 5 (P = 0.00001); F= 94%
Testfar overall effect: Z=1.53 (F = 0.13)

Testfor subaroun differences: Chi= 044 df=1 (P= 0511 F=0%

-0.45 [-1.04,0.13]

i

-z -1
Favours [experimental]

Favours [control]

Fig. 6. Efficacy of ginger intervention for vomiting severity (Overall effect and subgroup analysis by acute

or delayed stage; a: acute, d: delayed)

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight v, 1, 95% Cl \} 1, 95% Cl
1.6.1 low
Panahi 2012 311 404 ar 41 442 41 11.7% -0.23 [F0.68, 0.22] I
Zick 2009 a 3 11 20 28 1.3 23 108% 016 [-0.44, 0.7H] I R
Zick 2008 d 3.2 11 17 3 1.3 23 10B% 016 [-0.47, 0.749] R
Subtotal (95% CI) 74 a7 33.1% -0.03 [-0.34, 0.28] -
Heterogeneity: Tau®= 0.00; Chi®=1.53, df =2 (P =047}, "=0%
Testfor overall effect Z=019 (P = 0.85)
1.6.2 some concern
Fahimi 2011 a 1.7 2.02 36 1.36 1.91 36 11.6% 0.20 [-0.27, 0.66] I
Fahimi 2011 d 1.61 1.92 36 1.47 1.92 36 11.6% 0.07 [0.39, 0.53] I
Thamlikitkul 2017 3 25 4.7 24 22 3.4 34 11.5% 0.48 [-0.00, 0.96]
Thamlikitkul 2017 d 25495 364 34 2308 312 34 11.4% 0.84 [0.34,1.33] —
Subtotal (95% CI) 140 140 46.2% 0.39 [0.06, 0.72] -
Heterogeneity: Tau®= 0.05; Chi== 5.73, df= 3 (P =0.13); F= 48%
Testfor overall effect Z2=2.31 (P =0.02)
1.6.3 high
Arslan 2015 a 1.6 Al 19 3.9 6 21 9.7 % -1.59 [2.36,-0.82] -
Arslan 2015 d 3.6 1.8 30 6.1 T 30 11.0% -1.41 [1.98,-0.84] I
Subtotal {95% Cl} 45 51 20.7% -1.47 [-1.93, 1.02] -
Heterogeneity: Tau®*=0.00, Chif=013, df=1{(P=0.71), F=0%
Testfor overall effect: Z2=6.21 (P = 0.00001]
Total (95% Cl) 259 278 100.0% -0.12 [-0.59, 0.35]

Heterogeneity: Tau®= 0.44; Chi== 56.89, df= 8 (P < 0.00001); F= 86%
Testfor overall effect Z=050{(P =0.62)
Testfor subaroun differences: Chi®= 42,07 df=2 (P < 0.00001). IF= 85.3%

Fig. 7. Subgroup analysis for nausea severity by assessment of risk of bias; a: acute, d: delayed

2 B
Favours [experimental]

|

3
Favours [control]

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, 1, 95% Cl
1.8.1 low risk
Yekta 2012 a 27 1.2 40 a7 25 40 18.5% -0.51 [-0.95, -0.06] —_—
“ekta 2012 d 33 141 40 78 38 40 18.0% -1.58 [2.10,-1.08] —
Fick 2009 a 29 08 11 36 1.4 11 143% -0.57 [1.43,0.28] - 1
Zick 2009 d 37 1 7 4 13 7o124% -0.24 [1.30,0.81] I I
Subtotal (95% CI) ag 098  63.2% -0.79 [-1.45,-0.12] i
Heterogeneity: Tau*=0.33; Chi*=1219, df= 3 {P= 0007}, F= 75%
Testfor overall effect: 2= 233 (P=0.02)
1.8.2 some concern
Fahimi 2011 a 1.47 218 26 094 177 26 12.4% 0.26 [0.20,0.73] T
Fahimi 2011 d 0.8 1.83 36 082 1886 36 18.4% -0.06 [-0.53, 0.40] -
Subtotal (95% CI} 72 72 36.8% 0.10 [-0.23, 0.43]
Heterogeneity: Tau®*= 0.00; Chi*=0.97, df=1 (P =033), F=0%
Testfor averall effect: 2= 0.59 (P = 0.59)
Total {95% CI) 170 170 100.0% 0.45 [-1.04, 0.13] e
Heterogensity: Tau= 0.42; Chi*= 31.53, df = 5 (P < 0.00001); F= 4% 4 3 s ! 3

Testfor averall effect Z=1.53(F=013)
Testfor suboaroun differences: Chi®= 5.53. df=1 (P =002 F=281.9%

Favours [experimental]

1
Favours [control]

Fig. 8. Subgroup analysis for vomiting severity by assessment of risk of bias; a: acute, d: delayed

Standardised Mean

Study Difference sSMD 95%-CI
Omitting Arslan 2015 a 0.040 [-0.392,0.472]
Omitting Arslan 2015 d 0.054 [-0.343; 0.450]
Omitting Falmmi2011 a -0.165 [-0.705; 0.375]
Omitting Fahimi2011 d -0.149 [-0.693; 0.395]
Omitting Panahi 2012 -0.109 [-0.652; 0.434]
Omitting Thamilikitkul2017 a -0.199 [-0.7¥18;0.319]
Omitting Thamlikitkul2017 d -0.240 [(O.714;0.234]
Omitting zick 2009 a -0.156 [-0.682; 0.369]
Omitting zick 2009 d -0.155 [-0.678; 0.368]

Random effects model

-0.119 [-0.591; 0.352]

-06 04-02 0 02 04 06

Fig. 9. Sensitivity analysis for nausea severity; a: acute, d: delayed
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