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Abstract

The purpose of this systematic review and meta-analysis was to determine the efficacy and
safety of a mixture capsule of Hibiscus sabdariffa L. (Rosella) and Lippia citriodora L. (Lemon Verbena)
extracts on obesity treatment. Randomized controlled trials (RCT) from PubMed, Embase, and the
Cochrane central register of clinical trial (CENTRAL) were searched from the start of each database until
March 2023. RCTs studies about the effects of Hibiscus sabdariffa L. and Lippia citriodora L. combination
products on obesity treatment were included for subjects aged =18 years old who had body mass
index (BMI) > 23 kg/m? or had been diagnosed with being overweight or obese; and reported one of the
following clinical outcomes: 1) body weight, 2) BMI, or 3) waist circumference. The quality of the
included RCTs was assessed using the Cochrane Risk of Bias version 2 (RoB 2). The results were analyzed
under a random-effects model and reported as mean differences (MD) with 95% confidence intervals
(95%Cl). The Review Manager 5.4 (RevMan 5.4) was used for statistical analysis. The results showed as
follows.

1. The intervention group could significantly reduce waist circumference (MD = -4.59 cm, 95%C/
=-9.01, -0.16). However, these combination products have no effects on BMI and body weight compared
to the placebo group.

2. No adverse events were reported.

This current evidence demonstrated that combination products of Hibiscus sabdariffa L.and
Lippia citriodora L.could reduce waist circumference, with no safety concerns. However, further high-

quality trials are needed to enhance the confidence of the generated evidence.

Keywords: Hibiscus Sabdariffa L., Lippia Citriodora L., Obesity, Overweight, Systematic Review, Meta
Analysis
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Campoy, Caturla, Jones et al, 202 1; Boix-Castejon, Herranz-Lopez, Perez Gago, Olivares-Vicente, Caturla,
Roche et al, 2018; Herranz-Lopez, Olivares-Vicente, Boix-Castejon, Caturla, Roche, Micol, 2019; Marhuenda,
Perez, Victoria- Montesinos, Abellan, Caturla, Jones et al, 2020; Serna, Marhuenda, Arcusa, Perez-Pinero,
Sanchez-Macarro, Garcia-Munoz et al, 2022) §in1539 LLawsmuNaé’Wﬁ‘LfJuﬁiﬁsaﬁmammmﬁ’u Useanseng
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Marhuenda Perez, Victoria-Montesinos, Abellan, Caturla, Jones et al, 2020) ﬁﬁmsi’ma 189 unadnsdu
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PATefikwnaeinIsAadgnisAneis 5 adu fifles 2 atuiiiiu (Boix-Castejon, Herranz-
Lopez, Perez Gago, Olivares-Vicente, Caturla, Roche et al, 2018; Herranz-Lopez, Olivares-Vicente, Boix-
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LC-HS Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Boix-Castejon 2018 28.26 3.46 28 28495 40 26 192%  -0B69 269 1.31] —
Boix-Castejdn 2021 3117 B6.43 43 1855 4.56 41 16.0% 2.62[0.24,5.00] e —
Herranz-Lapez 2019 2781 4.56 26 3015 4.74 20 136%  -2.34 [5.06,0.38) T
Marhuenda 2020 28.6 3 42 296 44 42 23.2%  -1.00[F2.61,0.61] — T
Serna 2022 2788 2.62 36 1812 2.56 36 281%  -0.14[1.34,1.06] —a
Total (95% CI) 175 165 100.0%  -0.30[-1.55, 0.95] *

Heterogeneity: Tau®=1.07, Chi*=8.91, df= 4 (P = 0.06); IF= 55% T |5 0

Test for overall effect 2= 0.47 (P = 0.64) 10 Favours LG-HS Favours Placebo
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LC-HS Placebo Mean Difference Mean Difference
Stuily or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI1 IV, Random, 95% CI
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Herranz-Ldpez 2019 7169 13.46 26 TH43 1035 200 2358% -4 T4[11.682,214] —
Marhuenda 2020 86.2 108 42 873 143 42 264% -1.10[-6.78, 4.58] —
Total (95% CI) 139 129 100.0% 0.34 [-5.26, 5.94] -*
Heterogeneity: Tau® = 22 44; Chi*= 9 66, of = 3 (P = 0.02); F= 69% J o 5 i =

Test for overall effect: Z=012 (P =0.80) Favours LC-HS Favours Placebo
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LC-HS Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Boix-Castejdn 2018 88.01 849 28 9205 1316 26 537% -4.04[10.08 2.00] —u—
Herranz-Lopez 2019 8496 9.73 26 9018 1214 20 46.3% -9.22[11.72,1.28] ——
Total (95% CI) 54 46 100.0% -4.59[-9.01,-0.16] e =
Heterogeneity: Tau®= 0.00; Chi*=0.07, df=1{FP=079; F=0% =0 0 s 10 20

Test for overall effect £=2.03{(P=0.04) Favours LC-HS Favours Placeho
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NUITBTHIUNUINIAAIIGNISANYING 5 aUU (Boix-Castejon, Herranz-Lopez, Olivares-Vicente,

Campoy, Caturla, Jones et al, 202 1; Boix-Castejon, Herranz-Lopez, Perez Gago, Olivares-Vicente, Caturla,
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Roche et al, 2018; Herranz-Lopez, Olivares-Vicente, Boix-Castejon, Caturla, Roche, Micol, 2019; Marhuenda,
Perez, Victoria- Montesinos, Abellan, Caturla, Jones et al, 2020; Serna, Marhuenda, Arcusa, Perez- Pinero,
Sanchez-Macarro, Garcia-Munoz et al, 2022) lainunsssanumgnisaldulifisUszasdifannguiannisld
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Herranz- Lopez, Olivares-Vicente, Campoy, Caturla, Jones et al, 202 1; Boix-Castejon, Herranz-Lopez,
Perez Gago, Olivares-Vicente, Caturla, Roche et al, 2018; Herranz-Lopez, Olivares-Vicente, Boix-Castejon,
Caturla, Roche, Micol, 2019; Marhuenda, Perez, Victoria-Montesinos, Abellan, Caturla, Jones et al, 2020;
Serna, Marhuenda, Arcusa, Perez-Pinero, Sanchez-Macarro, Garcia-Munoz et al, 2022) (11w 1)

Identification of new studies via databases Identification of new studies via other methods

Records identified from: Records removed before Records identified from:
PubMed (n=103) > screening: Snowballing (n=207)
Embase (n=185) Duplicate records Citation searching (n=127)
CENTRAL (n=9) removed (n=79) l
Records screened (n=238) — Records excluded (n=212) Records screened (n=334) —— Records excluded (n=326)
Reports sought for retrieval Reports sought for retrieval
(n=16) (n=8)
Reports assessed for Reports excluded: Reports assessed for Reports excluded:
eligibility (n=16) No RCT (n=1) eligibility (n=8) Not combination product
Not combination product (n=1)
(n=8) No outcome of interest
Not yet finished (n=1) (n=6)

Duplicate data (n=2)

Studies included in review

(n=4)
}

Total studies included in
review (n=5)

AN 1 LRUNINAITAALADNIUITY

nsAnwis 5 ety fdwunduiegneruiioay 313 au umsfinuiivlungruiioweassme
awuviun wasRRuiRuAT we. 2561 s 2565 (A.A. 2018 4 2022) wadunsiTeiimanouuuduyind
ﬂzjmw@uﬁﬁﬂmiﬁﬂmwmmLL‘U‘U@'%mu (Parallel design) 4 aUu (Boix-Castejon, Herranz-Lopez, Olivares-
Vicente, Campoy, Caturla, Jones et al, 2021; Boix-Castejon, Herranz-Lopez, Perez Gago, Olivares-Vicente,

Caturla, Roche et al, 2018; Herranz-Lopez, Olivares-Vicente, Boix-Castejon, Caturla, Roche, Micol, 2019;
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Marhuenda, Perez, Victoria-Montesinos, Abellan, Caturla, Jones et al, 2020) waznsnaapawuulyy (Cross-
over design) 1 aU'U (Serna, Marhuenda, Arcusa, Perez- Pinero, Sanchez- Macarro, Garcia- Munoz et al, 2022)
4 5 manedadunsdnmaunadn Tdsmuternsfinulifu 100 au ndunasosgldTudunsnuss fo
wﬁmﬁm%LLﬂﬂﬁamaaﬁmqmwamzm’wmm%a‘uLLmLLazLam'aumaﬁih YU1A 250 ag 500 Jadnsu
FasznouseansafnannnseissuLnuasiadeunatunludnsdiusesay 35 de 65 Ingtwein auddiu was
Sudsevvlurun 500 TednfusioTu uay 1 ads nauauANlasuenaen Ae Crystalline microcellulose
Tuvuadiiniy Fesmasnidnwaransusniindreadsdudiundniuseifinguatuauldsu vinnsdnwudy
svavandaus 6 dUansi Tuauds 150 Su

1919338 2 avu ﬁlﬁﬂmiﬂdmﬂLa‘wwiumﬂmﬁd (Boix-Castejon, Herranz-Lopez, Perez Gago,
Olivares-Vicente, Caturla, Roche et al, 2018; Herranz-Lopez, Olivares-Vicente, Boix- Castejon, Caturla,
Roche, Micol, 2019) wazilanuide 3 atu ﬁlé’%unuaﬁfuaqumqmumﬂu‘%@’w Monteloeder S. L. daduusom
findnuardmunondndusiunlyassatngnsnanseninanssd suuauaziatounatul (Boix-Castejon,
Herranz-Lopez, Olivares-Vicente, Campoy, Caturla, Jones et al, 2021; Boix-Castejon, Herranz-Lopez, Perez
Gago, Olivares-Vicente, Caturla, Roche et al, 2018; Herranz- Lopez, Olivares-Vicente, Boix- Castejon,
Caturla, Roche, Micol, 2019) dnwaziiluvessn3dauansdamisns 1

a I3

A1519 1 anwarllu9uide mummsmmiﬁmﬁwajmiﬁﬂm

Hid192139y A155nNW NAANS

Uy U 91y A BMI ITYSLIAN
nsAne (AW  (M: wge (M+  nguveass  nguAduAx BMI BW WC m1sAnen
SD) (%) SD)
(Boix-Castejon, Herranz-Lopez, Perez Gago, Olivares-Vicente, Caturla, Roche, et al. (2018) )
RCT-DB 54 Nl 100 29.69 LC-HS500mg CM500mg v v/ v/ 8&Uawi Monteloeder
+3.77 1x1 ac 1x1 ac S. L.

(Herranz-Lopez, Olivares-Vicente, Boix-Castejon, Caturla, Roche, & Micol (2019))

RCT-DB 55 5157 100 30.10 LC-HS250mg CM400mg ¥ v v 2ifleu Monteloeder

WIAR YU

+ 0.50 + 4.77 2x1 ac 2x1 ac S. L.
(Marhuenda, Perez, Victoria-Montesinos, Abellan, Caturla, Jones, et al. (2020) )
RCT-DB 84 NI NI 29.35 LC-HS500mg CM500mg v v - 84%u -
+ 397 1x1 ac 1x1 ac
(Boix-Castejon, Herranz-Lopez, Olivares-Vicente, Campoy, Caturla, Jones, et al. (2021) )
RCT-DB 84 NI NI 3001 LC-HS250mg CM370mg v v/ - 6&Ua% Monteloeder
+ 571 2x1 ac 2x1 ac S. L.
(Serna, Marhuenda, Arcusa, Perez-Pinero, Sanchez-Macarro, Garcia-Munoz, et al. (2022))
RCT-DB, 36 3376 44.44 2820 LC-HS 250 mg CM 250 mg v o - 150y -
Cross-over +12.23 +2.47 2x1 ac 2x1 ac (60-30-
60)
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ac: $UUTENIUN 8UBI1UT; BMI (Body Mass Index): # 91 uaan1e; BW (Body weight): wamineta; CM: Crystalline
Microcellulose; LC—HS: Nﬁmn”meﬁLmﬂeqjaafliaﬂvmqmswamzm'wmmff%LLMLLazLau'aumaﬁu'ﬂ;
NI (No Information): lsii@3/a; RCT-DB (Randomized Controlled Trial — Double blind): NM53381@annaasuuuduviing
mjumuauﬁﬁmiﬂﬂﬂmﬁy’qaaqmq; SD (Standard deviation): ?i’aul,ﬁml,uummgm; WC (Waist circumference): L&15aUL07

qmmwmamu%’ﬂ@amaaql,muejmﬁmﬁﬂejumuquﬁﬁ'lmsﬁﬂmmamLLuugjmu'mﬁgq 4 adu 938
audeslunisiinenfineauns (Some Concems) tiasandmudatnaieatulauud 1 NITUIUNTEY e
Taudt 2 msisauuannmsunsnuesiisalals HAN1TUTERIUANATMIIATELERIN NN 2 dnsunisusediy
@mmwﬁﬁ’m’ﬁﬁﬂmwﬂamLLUUVL‘lJ’gﬁJEN(Sema, Marhuenda, Arcusa, Perez-Pinero, Sanchez-Macarro, Garcia-
Munoz, et al. (2022)) wuinfianudeslunisiinenfneaumsiduiu Wowndmudeinaniedeadaieatu
Towiuit 2 nMsidsauuannsunsnuesindlaly HANSUTEIUAMNAMNLITY KARIMINRITN 2

Risk of bias domains
' D1 | p2 | D3 | D4 | D5 |Overall|

Boix-Castejon (2018)

2 |Herranz-Lopez (2019) @ @ . . . @
=1
o Mahuenda20200 | @ & @ @& @ O
BoixCastein(202)| (=) ) @ @ @
Domains: Judgement
D1: Bias arising from the randomization process.
D2: Bias due to deviations from intended intervention, = Some concerns
D3: Bias due to missing outcome data. . Low

D4: Bias in measurement of the outcome.
D5: Bias in selection of the reported result.

AN 2 UARINANTTUTHEUANNINGIUIY

$1919 2 LLamwam‘sﬂmﬁu@mmwmu%’wm Serna, Marhuenda, Arcusa, Perez-Pinero, Sanchez-Macarro,
Garcia-Munoz, et al. (2022)

T ot Namiﬂizfiyqzumw
U3y

1 NILUIUMSAY Low

S ANULALIUDI0ARTILARDINSTELIATLAZHATIANML Low

2 nsidsauuanmsunsnussiidslaly Some concerns

3 Toyanadndiively Low

a4 AMTIANAANS Low

5 ASLADNIILNUNG Low
ATNTY Some concerns

anUsENa

naveInsAnwduansliiuiinislindndusiualgaasaingnsnauszninnsslisuLauaziatou
wetuilulsagiu vua 500 fadnduseiu liflnaderdviiansuasivindulieisuiunguitlasuevaen
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uAfinaronsanasonduseulon YarureInsinuilAemsduareinadninudsaianion1siines
aiuu i‘fammsaLLamﬂﬁ’Lﬁumaé’Wﬁ‘smL%w%‘mmﬁ%’ﬂLfﬂwuama@mmsmmﬂsgamsaﬁ’mqmmamzm’w
nsvissuLAmasalounetiuld Suisuiladesitavesmsinudeunthilivifisansnumussanssuegig
Juseuu wideldldihnmsheseinaludalsunn asdiuldnndiduiiefinsanaveusarnisdneiies 9
wnuiwdnduruegaasatngnmansenitnsisuunauasiatoune dunldiinadoiduseuion uins
AinszieduulasimaresaeanisAnwuniinsesisiaiu liAnsmnamadalunissuunauuaneig
vowdndsidnadefieusvemasnl
otalsfinunanisinuvindsilliaenadosiunisineives Anggraini and Kartinah (2021) ﬁiz‘qdw

mzL%EJ‘ULmammimhaamfmﬂfﬂé’a‘uachﬂwhﬂé’auﬁ’ nafitaudstuorainanmsfinsfneneunthi s
nsfauanzsinadnssulasldadfielvldteyadeuiinadmividundngrudssednuddaau uaglals
firsanuadnsusniussniunslinszSouunafiossinfouaslfuuugnanan vonanidslaldfingmeny
navienfuAiuiinanie TneAdailuaanisgesduinminiming danismunuissanssuegiadusyund
Fmsenassillinaiisonndesiu Ao liaunsaamiminfuassuiinanels

dmumuemveaduseuiaiianasegiitoddalunisin wildenadestunmsanuiludninaaes
989 Lee, Yang, Kim, Min, Caturla, Jones, et al. (2018) inuinanfusiualgaaisatngasnauszning
nszLisuunsuaziadouefiansnanUiaeuieboluiudvild (White Adipose Tissue) Funazauot
UShauaglnn duvn Funy wasfidfyAeusinndesios (Visceral Fat) vilhidusouioafivunlngtu vided
Bonindruama Tsluiludesioaduladeidosionaifinamemunuedndulasu (Metabolic Syndrome) Tsasiila
vy waslselilfnseitess Wudy Immamm%LmﬂsuaaﬁaﬂmamwamumwﬂiyLﬁ]smwummuaunaumm
Tifiunisuanseenvesdufiieadosiunisasns Uncoupling Protein 1 (UCP1) waz Uncoupling Protein 2
(UCP2) luiilaibeluifudun vlifinaandiadiofuidedeluiiudtiin1a (Brown Adipose Tissue) Fslngialy
LWUMLUWILNUNANEN LYY AB TOUNTANHUNAY LﬁyaL?Jalsuﬂuﬁﬁgﬂmaﬁwmmﬁﬁfﬂumﬁiwmemz:y
nFsauanimanar iy waskdnauioud e¥nwigamgisnanie (EL Hadi, Di Vincenzo, Vettor, &
Rossato, 2018) fatiunsfinanfasiualgaamsatngninaussvinnssidouunauasaisunetuluilvidede
lusfudamiidnuazedeiiedelutudthnald sxdromimangndsnuldinniu uarasSinameniodeluiu
dv1a9 Jsoadsnaliauedusouedanaslug

nansaneilaluadsiiinannsinseinasuveseuddesig o fidloUsziiununmanAdedg
RoB 2 1a7 ﬁmasﬂuﬂammmLam’[,umsmmaﬂmwaaumsmwm FofunansAnuiiaseildilontaiiagl
gonndosiuauiuais WosnaunmauAdeikiiunasinisdadngmsdnudaiatn Sdefnaviedeade
Aertumsiiumadlunasduiionssiilinaraaedeuls wu nszuaunisgu msunlianssurunsdy
mﬁmsﬂzﬁwamsﬁﬂmLawwsiuﬁﬂaﬁﬁ%’ayjaamyiahvhﬁfu (Per Protocol Analysis) Snvwuiniuaiamisves
nsAnwiTuTuidumsinuiilduuamivayunsidonnuieniindnauas s minenanfous uagaansain
qmwamwd’mﬂszL%EJULLMLLazLaaiaunaﬁihLLaﬂm’m%%’adauslmyj%ﬁﬁﬂﬁamm%ﬁwL?’J”]'ﬁ"smﬂuam%ﬂiu
i1de Fsonalinauselovuvivdounula uaﬂmﬂfrmu%ﬁaﬁw'mmmeﬁmiﬁ'mL%'wzjmﬁﬂmé’qﬁmwmmuwﬁu
aauAs (Heterogeneity) luduvoune szoziamsiny wasnguiiognsidugifinnedhminfiuuassu
Feasdarduduraned uans1afy n1sAnwrd nereruannisiinenfiannnisaaad (Publication Bias)
TnsnsAudunngrudeyauasiinisiivannvans isliaseunquitsenAfofidfuinar bildRfud uwildausa
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$MN15ILASILRBARAINANTANUN A8 Funnel Plot 19 1H89910n15A NI AALTIUIYINISNUNIUL 88NN
10 NSAN®N

nsiwadgluly

nslindntnmiunlgaasatngasnauszrinanszsuwnuazaisunstin austisannnue iy
soutorld ungiuldulazdrvanardvdinaniold udnanisfneu dunaneuideiifquamlifiviifieis
iesnndsiiternaviedeasdelunisUssmafeafunsiidunuide Sadndudesdinmsfnyimmanainifisb
Tuuassfudiefudunaiigndes fufu 3dldeslfidenldndnsusidnarudumadonusnlunisinulsaday
wianasalfidumadeniasalumssnuld salndnsusidandrmnzdniudidnneminfunielsadau
Aliflsauszaivdelsaunsndeudu 9 wngiiflsauszaideansldmsusnwunme induns vieyaains
msnsunngifianuimnudsrnyieuld wazideinddifinenuisitunanisldszezen Falinsld
soidlesdndefuliu 3 ey

Foauauuzlumsiseadely
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