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Executive Summary

Assessment of clinical safety and efficacy for weight loss
supplements (garcinia cambogia extract, irvingia gabonesis
seed extract) in humans

Chaemin Shin!, Jooyeon Park!, Ji Jeong Park’,
Sung Woo Seo!, Jung Im Shim'

! National Evidence-based Healthcare Collaborating Agency

J Background

I. Garcinia cambogia extract and Irvingia gabonesis seed extract

Garcinia cambogia, a member of the Guttiferae family, is a tropical plant
native to Southwestern India. Its extract is made using the peel of the fruit,
which contains 10-30% of an active substance called hydroxycitric acid
(HCA). HCA, an adenosine triphosphate (ATP) citrate lyase inhibitor, has been
reported to induce weight loss by inhibiting fat production within the body
and to suppress appetite by increasing serotonin secretion in the brain
(Semwal RB et al., 2015). Products containing Garcinia cambogia extract that
are marketed in Korea and abroad contain 20-60% HCA.

Wild mangos (scientific name: Irvingia gabonesis) are the fruit of a tree
that is native to central and western Africa. Mango, African mango, wild
mango, dika nut, and bush mango are common names of this fruit. Irvingia
gabonesis seed extracts contain high concentrations of saturated fat and have
been used in cosmetics and food as a thickener. On the basis of a report
that this extract can induce weight loss in Caucasians by reducing blood
leptin levels and inhibiting fat production (Oben ] et al., 2008), food
supplements that claim to induce weight loss are currently sold in domestic
and foreign markets.
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II. Reports of supplement-related adverse effects and adverse reactions in
Korea

As you can see on the screen, the food supplement industry is continually
growing worldwide. As of 2012, the global food supplement market is worth
approximately 96.1 billion US dollars, which is approximately 9.7 trillion
Korean won. As of 2013, the Korean food supplement market is worth
approximately 1.79 trillion won.

Anyone can easily access information regarding Korean weight loss
products online. According to the Ministry of Food and Drug Safety (MFDS),
335 Garcinia cambogia extract products from 74 companies are currently on
the market. As of 2015, domestic sales of Garcinia cambogia products had
reached 25.9 billion won, and that of Irvingia gabonensis seed products had
reached 17.3 billion won.

The recent upsurge of food supplement sales online has sparked heated
debate regarding the efficacy and safety of these products. A total of 6,775
cases of weight loss- or diet-related consumer injuries were reported to the
Consumer Injury Surveillance System (CISS) and Consumer Counseling
Network (1372) from 2012 to October 2015, of which 5,184 cases involved
those concerning diet products or supplements. Of the 421 reports of
supplement adverse reactions submitted to the MFDS from January to July
2015, the highest number of cases involved Cynanchum bungei (131 cases).
The second highest number involved diet products, with 38 cases involving
Garcinia cambogia extract (9%) and 13 cases involving Irvingia gabonensis
seed extract (3%).

Adverse reactions reported to the Korean Consumer Agency (KCA) include
skin conditions, allergy, facial edema, headache, fever, inertia, mood swings,
and depression. Foreign reports have documented adverse reactions such as
jaundice, dyspnea, convulsion, headache, elevated blood pressure, anxiety,
perspiration, nausea, vomiting, rash, edema, tachycardia, blepharospasm,
inertia, and renal impairment. Particularly, in response to 23 cases of
suspected nephrotoxicity, the United States Food and Drug Administration
(FDA) ordered a recall of a specific HCA-containing product (i.e., Hydroxycut)
in 2009.
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However, a considerable number of food supplements that are currently
marketed worldwide have not been adequately tested for human use through
clinical trials. Therefore, it is important to analyze the clinical evidence of
products that are frequently sold but have high risks of adverse effects in
order to understand their safety.

By educating consumers to make informed decisions, we can protect the

health of the public.

J Objectives

In this context, we aimed to develop a framework for policy-making
guidelines of weight loss supplements, by developing an informational booklet
on the use of some more popular supplements. To this end, we analyzed the
clinical safety and efficacy, as well as reports of adverse effects and adverse
reactions to these products, and we received consultation from clinical
specialists. The specific objectives of this study are as follows.

First, to analyze the clinical safety and efficacy of Garcinia cambogia
extract and Irvingia gabonensis seed extract.

Second, to analyze the adverse effects or reports of adverse reactions
involving Garcinia cambogia extract and Irvingia gabonensis seed extract.

Third, to develop an informational booklet about Garcinia cambogia extract
and Irvingia gabonensis seed extract.

J Methods

I. Systematic review

We examined the latest evidence of the clinical safety and efficacy of
weight loss supplements via a systematic review. The subject pool was not
limited, and subjects included those who took Garcinia cambogia
extract-containing products or Irvingia gabonensis seed extract-containing
products. As major outcome variables, weight loss (body weight loss, changes
in BMI, reduced body fat), metabolic indices (reduced waist circumference),
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and hematological changes (leptin, cholesterol) were considered indices of
efficacy; mortality, metabolic disorders, cranial nerve/mental manifestations,
and other adverse effects, including those of the skin, gastrointestinal,
liver/renal/urinary, and cardiovascular/respiratory systems, were considered
indices of safety.

The literature search was performed in the Korean databases KoreaMed,
KISS, KMBASE, RISS, and KiSTi, and the foreign databases Ovid-Medline,
Ovid-EMBASE, and CENTRAL (Cochrane Library). Risk of bias was assessed
for the selected literature after applying primary and secondary
selection/exclusion criteria, using the Cochrane’s Risk of Bias (RoB) and Risk
of Bias for Nonrandomized studies (RoBANS).

II. Analysis of adverse reactions reported by consumers

To review the adverse reactions that occurred after taking the supplements,
we collected detailed data using the submitted reports of adverse effects and

adverse reactions for the past two years with cooperation from the KCA and
MEFDS.

From these data, we exported a subset of information to Microsoft Excel,
specifically:

- Personal information (age, sex)
- Product information (name of product, channel of purse)

- Symptoms (major symptoms, duration/amount of intake, onset, existing
morbidity, treatment, persistence of symptoms, and other details)

We received the raw data from corresponding departments after all
personal identification information was deleted (i.e., no personal identifying
information was retained, other than sex and age). We then analyzed the
adverse effects and adverse reactions based on the symptom information
provided. In addition, the analytical methods were established, and the risks
and toxicities were analyzed based on consultation from relevant clinical
societies, including the Korean Association of the Study of the Liver.

xiii
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II. Dissemination of study results

The ultimate goal of this study was to provide scientific evidence of the
safety of weight loss supplements (Garcinia cambogia extract and Irvingia
gabonensis seed extract) and to disseminate the appropriate use of these
products to the public. Thus, we developed a promotional video and an
informational leaflet based on the results of the systematic review and policy
conference.

As our target audience was the general public, we aimed to increase
readability by making a 4-page leaflet (including the title page) and limiting
the content to essential information. The first draft of the leaflet was written
by the research team and modified based on advice from clinical
gastroenterology specialists. Furthermore, to expand the target audience to
include foreign residents in Korea to promote recognition of our team
abroad, we also decided to make an English version of the leaflet.

Because multiple domestic and foreign research institutions actively utilize
YouTube or Facebook as their channels to disseminate study results, we also
decided to publish a promotional video on social media. The first version of
the promotional video was written by our research team based on the
content of the leaflet. Our research team met with a professional promo
video producer to discuss details, including length of the video, objectives,
content, and production schedule. Owing to the limitations of time and cost,
we decided to include the findings of the ‘Research for safe use of
probiotics” in this video also.

The scenario and characters of the promotional video were reviewed via
emails, and the first draft of the video was discussed in a face-to-face
meeting.

U Results

I. Assessment of clinical safety and efficacy of weight loss supplements
1) Garcinia cambogia extract

The initial search produced 3,457 citations in foreign databases and 468
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citations in Korean databases. Following exclusion of simple overlaps, 1,332
articles were selected for further consideration. After examination of abstracts
and titles, the texts of 127 articles were reviewed, and 73 articles were finally
selected based on the inclusion and exclusion criteria. In terms of study
design, 35 articles involved either clinical trials or pre- and post-treatment
comparisons, and 38 were case reports, of which 12 involved HCA-containing
products and 26 involved a specific product (i.e., hydroxycut).

A quality assessment of the randomized controlled trials (RCTs) among the
selected studies showed that many of them had potential risks of allocation
concealment or blinding biases, but none of them had detection or reporting
biases. However, most of the studies were privately funded, calling for careful
interpretation of the results. Many of the non-RCTs had confounding
variables and risk of bias for incomplete outcome data, but they had no
particular risks of biases for other indices. With regard to case reports, many
of them provided relevant measurements, but we could not determine their
validity owing to the one-time nature of the measurements. Most case studies
only drew potential associations and not a clear causal relationship.
Furthermore, it was difficult to determine whether potential problems existed
with the supplements, as few studies provided probable biological
mechanisms or sufficient information.

We assessed clinical efficacy based on 34 articles and found that,
compared to control groups, Garcinia cambogia extract significantly reduced
body weight (body weight, waist or hip circumference). However, follow-up
periods were short (less than 12 weeks), and there was heterogeneity in the
study results. Furthermore, many studies were funded by parties with vested
interest.

O Weight loss indices: changes in body weight, body fat, BMI

- Body weight: The HCA group had a significant weight loss compared to
the control group in 13 studies, but there were no significant differences
in weight loss reported between the two groups in 10 studies.

- Body fat: The HCA group had a significant reduction of body fat
compared to the control group in 12 studies, but there were no
significant differences in body fat reported between the two groups in
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seven studies.

- BMI: The HCA group had a significant decrease of BMI compared to the
control group in nine studies, but there were no significant differences in
BMI reported between the two groups in eight studies.

O Metabolic indices: changes in waist and hip measurements

- The HCA group had a significant reduction of waist or hip circumference
compared to the control group in four studies, but there were no
significant differences in circumference reported between the two groups
in nine studies.

O Hematological indices: changes in leptin and cholesterol

- Leptin: Leptin levels decreased after product intake in three studies, but
there were no significant differences in leptin levels reported between
the two groups in two studies.

- Cholesterol: The intervention group had significant improvements in total
cholesterol (TC) levels than did the control group in 4 studies, but there
were no significant differences in TC levels reported in 10 studies.

There were no reports of severe adverse effects, and three studies reported
no adverse effects. In 15 articles, the following types of adverse effects were
identified based on clinical trials and pre- and post-treatment comparisons.

- Gastrointestinal system: heartburn, nausea, abdominal pain, abdominal
bloating, abdominal discomfort, intestinal gas, gastritis, gastric disorder,
dyschezia, diarrhea/constipation

- Metabolic disorder: perspiration, thirst

- Skin: skin rash

- Liver/kidney/urinary system: frequent urination, diuresis, cystitis, edema

- Cranial nerves/mental: vertigo, insomnia, nervousness, headache, lower limb spasms

- Cardiovascular/respiratory system: numbness/cold hands and feet, respiratory
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disturbance, upper respiratory tract infection, bronchitis

- Others: lower back pain, articular pain, fatigue, cold, pharyngolaryngitis,
toothache, menstrual irregularity/pain, weakness

We analyzed 12 case studies and found reports of liver damage, such as
acute hepatitis and liver failure, and heart disease, such as acute myocarditis
and tachycardia, in people who took Garcinia cambogia extract products (n =
16). Other cases involved rhabdomyolysis, serotonin toxicity, hypoglycemia,
hypertension, and stress. According to a Korean case report by Lee et al.
(2014), a 39-year-old woman (BMI 29.12 kg/m2), who did not have
underlying disease and was not taking other medications, was admitted to
hospital for symptoms of abdominal discomfort, loss of appetite, nausea,
indigestion, fatigue, and jaundice after taking an HCA-containing supplement
for weight loss purposes. Liver biopsy results showed lobular necrosis,
fibrosis, and bile congestion, suggesting liver damage. The patient showed
improvement after four weeks of inpatient treatment and four months of
follow-up.

2) Irvingia gabonesis seed extract

The initial search produced 3,541 citations in foreign databases and 589
citations in Korean databases. Following the exclusion of simple overlaps,
458 articles were selected for further consideration. After examination of
abstracts and titles, the texts of 11 articles were reviewed, and 7 articles
were finally selected based on the inclusion and exclusion criteria. In terms
of study design, three studies were RCTs, two were pre- and post-treatment
comparisons, and two were case reports.

A quality assessment of the RCTs showed that many had uncertain risks of
bias for random sequence generation or allocation concealment, but none
had a risk of bias for blinding. However, most of the studies were privately
funded or used selective reporting, calling for careful interpretation of the
results. Many of the non-RCTs had confounding variables and a risk of bias
for incomplete outcome data, and one study had a high risk of bias for
selective reporting of outcomes. Similar to the studies with Garcinia
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cambogia extract, these case studies provided relevant measurements, but we
could not determine their validity. With regard to causal relationships, one
study implied a direct association, while the other study could not confirm
the presence of such an association. Furthermore, it was difficult to
determine whether potential problems existed with the products, as few
studies provided probable biological mechanisms or sufficient information.

The findings of the three RCTs showed that, compared to the control
groups, the Irvingia gabonensis seed extract group had reduced waist
measurements and TC levels. There were declining trends in body weight and
body fat, but the differences were not statistically significant.

The following adverse effects were reported in the treatment groups that
were given Irvingia gabonensis seed extract products: hepatomegaly, chronic
renal failure, jaundice, abdominal discomfort, inertia/malaise, headache, sleep
disturbance, edema, and skin troubles. Both the treatment and control groups
had adverse effects in two RCTs, and both of these studies reported that the
incidence of adverse effects was similar for both groups. Chronic renal
failure and hepatotoxicity were reported in the two case reports, but the
latter improved after cessation of supplement use.

II. Analysis of adverse reactions reported by consumers in Korea

As of 2015, 3,220 cases of adverse reactions of food supplements were
reported to the MFDS, of which 243 cases involved Garcinia cambogia
extract and 17 cases involved Irvingia gabonensis seed extract.

Most of the adverse reactions involving Garcinia cambogia extract and
Irvingia gabonensis seed extract were gastrointestinal or skin-related, and
only 21 cases involved the liver/renal/urinary system. Consumers, suppliers,
and an expert reported 198, 22, and 1 case(s), respectively. With the
exception of two cases, suspected liver/renal/urinary adverse reactions for
Garcinia cambogia extract supplements were classified as “edema.” In one of
the two exceptions, the patient developed conjunctivitis after taking the
supplement for about six weeks. This patient was told at a clinic to visit a
larger hospital for suspected liver overload, but supplement involvement was
unclear. In the other exception, the patient underwent a medical check-up
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after about three months of taking Garcinia cambogia extract supplement,
and the results indicated a low glomerular filtration rate and gastrointestinal
disturbance. The patient’s symptoms (e.g., vomiting) persisted even after two
weeks of supplement cessation.

Adverse reactions pertaining to Garcinia cambogia extract intake reported
to the KCA between 2012 and October 2015 include skin problems, fever,
vertigo, vomiting, anal and pudendal allergies, facial edema, headache, mood
swings, depression, and lethargy.

II. Leaflet and promotional video production

The informational booklet, “Appropriate use of weight loss products for
consumers,” comprises five categories of information, including definitions of
Garcinia cambogia extract and Irvingia gabonensis seed extract, precautions
for use and purchase, and countermeasures for adverse reactions. The
informational booklet was designed as a 4-page leaflet of half the size of A4
paper to promote portability. We plan to disseminate the leaflet domestically
and abroad via our website and paper print.

The 100-s promotional video was produced as an animation with the
contents listed below. We tried to keep the content simple and concise, using
a familiar character to help the public understand it easily. We plan to
disseminate the video in collaboration with our knowledge and information
dissemination team via our website, YouTube, Blog, Facebook, and mailing
service.

® Introduce Garcinia cambogia extract and Irvingia gabonensis seed
extract products

» Ffficacy of Garcinia cambogia extract and Irvingia gabonensis seed
extract supplements

m Adverse effects of Garcinia cambogia extract and Irvingia gabonensis
seed extract supplements

® Countermeasures for adverse reactions from food supplement intake

XiX



NELY BUHECIZAILOL ZEX0F £58 Y AUCYY ZNFES)Q| Y4H QFy o ey Et

J Conclusions

In this study, we analyzed the safety and efficacy of Garcinia cambogia
extract and Irvingia gabonensis seed extract supplements—weight loss
products that are frequently sold and have suspected adverse effects—via a
systematic review and analysis of adverse reactions. Our conclusions are as
follows.

A systematic review revealed that Garcinia cambogia extract supplements
had short-term weight loss effects (within 12 weeks). However, further studies
are required to substantiate these findings, as the existing studies were of
limited quality and efficacy. Furthermore, multiple adverse reactions have
been reported, including liver damage, heart disease, rhabdomyolysis,
gastrointestinal ~disturbance, edema, red eye, depression, and insomnia.
Analysis of the adverse reactions reported to the MFDS and KCA could not
confirm a causal relationship owing to limited data, but these products
should be taken with caution, as there have been reports of systemic skin
trouble, abdominal pain, vertigo, vomiting, and edema.

Regarding Irvingia gabonensis seed extracts, a systematic review showed
that these products were effective at reducing waist circumference and TC
levels. However, additional studies are required to substantiate these findings
because the existing studies were of low quality and one study used
inappropriate groups for comparisons. In terms of safety, adverse effects such
as chronic renal failure, hepatotoxicity, headache, sleep disturbance, and
intestinal gas have been documented in the literature. Analysis of the adverse
reactions reported to the MFDS and KCA could not confirm a causal
relationship owing to limited data, but these products should be taken with
caution, as there have been reports of skin trouble, vomiting, and edema.

On the basis of these conclusions and considering the opinions of
pertinent societies, associations, and policy experts obtained via meetings and
policy forums, we propose the following policies.

1. Ameliorate the licensing system, including clarifying grade-specific
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evaluation criteria for food supplements.

Harmonize the process of submitting reports of adverse effects involving
food supplements (i.e., reporting, standardized classification, follow-up,
and analysis).

- Develop a standardized classification system for reporting adverse
reactions.

Develop an adverse effects reporting system for health care professionals
and consistently monitor it by organizing an expert committee.

Promote appropriate (safe) use of products by providing accurate
information to the public, such as implementing labeling (precautions)
requirements and developing informational booklets.

- A product use guideline is needed to prevent adverse effects.

Provide an institutional strategy and guideline for quality assessment and
follow-up management of food supplements.

Plain Language

Korean
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C | #1& | 28/day | 37HE |1,000mg/24|49,800%/180H
=Y | X918 | 2% | 300mg/12 OFRL, FA HAAL
SYpE e
D - Or’?ml% 1= | 600mg/2z 32,9009/14% KAl A
7t 13]
o ORI} XY & M2
102  EI EA AR 50%0) H Ei= OF
E | 22 | 18/day 1,000mg/1%E| 49,0008/10% | 0K & M=
20 HAL BA AR 50%Y) B T OF
M S7HSA EE RiAfizo] At
F | #i& | 18l/day e 800mg/1H | 95,300%/28%
2ot | U3 Z | 300mg/1% OFE, M HAAA
G | . |orE/x4 81,0009/15%
I HY AN
4 12
H | 22 | 18/day Z  |1,000mg/1%Z| 9,800%/7%
| | 22 | 23l/day | 37H2 |1,000mg/28|| 45,000%/200g
J | & | 18/day x| 800mg/1%8 | 95,3009/28%F | MAAAI0E H T XA 302 H
K | 22| 18)/day | 102 | 200mg/1Z | 4,900%/10%
Ofal M=, &a GAAA}
L | 22| 13)/day | 102 [1,000mg/1E| 9,800%/10% | MH: HII&AY} M2E 2=
A M 2 M3
M | 22 | 13l/day | 10 |1,500mg/1%E| 22,0008/10%
(Rl AEHE, 2015.10.7]1F)
1.3. Z71|SAIE Mg L O| &b Aargdst
71 =R HZ JISME MY 72
20149 g HEAAYRIZHY AFAIYE A ] oot =W A7 5AE A AR
= % 1% 79209 Yoz AYArdo] 1% 4,8209 ¢, $UNo] 3,854 ¢, $£EAHo]
7549 of o]Et}. 2015¢ 3¥REE HAH SoME AR7SAEY w7t 7l

ol w2t = A s o 7AE

A AA 377

N
SAE 4

e EE

RAoZ A= Jrt,
20099 803% g oflA 2012¢ 9619 E(3tst



1. M2

F 972)EA tid 5%l F7F Folg Holi Ut ;17} 2 AgEes 20129
71, vl= 3259 €8, Awd 1599 23, F= 1199 . Y2 1069 2Y +2

ol =7IIA A9 60%el el Eotke Ade 0}1 AT

Ll HAZ7ISAE 2 S B8 L= O|YA 4 ozt

T 21 52 3 A7IsAES BuiFel 5431 SR Heel, ol Al
et avh =2 3 728 AR SE51aL itk 201295 E 201597H] ?&iﬂlxﬁl

2] sz SAUCISIS SUEA37DY 448 AFEY B ol B
A PR ATASE 3 6775005 ol Helole AFed 3 B 4]
S41E0] 5184702 714 Bl

20159 19~79 Aolo] AlepHo] B8 AP ISAE FAG F4 AnARI@4214)

SolME Wt 13170

N

P Ben, thgo] toloE AlEo| #et dow vt=

AlYol ZEAo} F&Eo0] 387(9%), ALETL FAFEEC] 131(3%)°IAH0. 814
T A AARCR #uEHA Qs ARVISAFE § AT FE] dAREE WIes
AARE PFDF At FEG ARl WEA ol AATISAE § =R wH
i glow fsf 7hsgol w2 AlEol diste] 9 24 B4 52 S Rt o
A A5 Al avAF S % =3

l‘i

)

FSL’

A AAROR AZUE B AR ISHES wulge] FA% F7het o] Fujo)
NE FK2Aol gEAot #28 9 JASHT FAFEE 5 B ABY Wil 2

% BISAL ek. Sl ofF A S T 059 59 403 50 A

7t £E0H0 9T, FHINE B BAE 39 AT ARt 374k Sl

SR olsh elel A Fol BT ¢ Sl BAY 9 FAY A0 U 8
o me QYRS BEst] AAH BATH 52 SYFORA A AFE
D L REG A B B0l Gaskay
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3. ga=H

2 dFoAs sUdd ASHT Esads sk AE § tlez drEL
< A71sAE0l At 984 A 9 frade 245, AT 8™ oA

3, Aol ZuAL W dUEwT $45EE FAAES A4H A U
fR4E BHU

EA, Zh2Ael BEAl @ dEwT FAFEE FRAE HHB ) B2
T elast 34 Andeg B

AR, AZAoL ZuAL 2 JASFT FAEEE FRAE AT el An

4 58 ek

ETEET:
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1.1. HEZFE HZ0| st A+
71& AAE F1F A F ASRAE AReE E8Ee A7 AE0 HE 24
122 F 2#Ho|qtt. I 5 Shirin(2009)°] I AFo|AE “obesity”’, “herbal

medicine or plant, plant medicinal or medicine traditional” 59 &°l& &-&s}
of 38 ZANHSE AT 4 dg-gHo] &, A 52 AESH. Ao =k

AE FEEEE Cissus quadrangulari{CQ), Sambucus nigra, °IATFAA

(Asparagus officinalis), Garcinia atroviridis, "F3Hephedra), 7}#]2l(caffeine) S°]
o R Asda 2t AT FORF FAE B AMS WEEA 9ot E o
2 APAFQl Egras(2011) AFol4E “dietary supplement”, “herbal”, “weight
loss”, “obesity” 59| -&o1E E&stoH Ao ZE FQ Ao|EHIAE HYEE g
=9 Kconjugated linoleic acid, CLA), 7FEAIYot ZHEX O Garcinia cambogia),
7)EAKchitosan), I¥-2AHpyruvate), FUED FAEEE([rvingia gabonensis),
Ao} M E(chia seed) 50l AU HAAR 7Rt 7IEAYo} HHAJo} 2&E0] o
A= & 209 A9 v ATE AESIH ST BTl Bls] ASda, Al
AE Aa7 AoU FORt AolE UEhA] Aottt tAEHT FAFEEC] T
A & 219 £S5 dEsIen Hlud Hlwsto] sEEY 9 JHo] =4, Al

-
= =
& ©

1.2. 7I2A|L{0} ZEX|OF & A=Y BXFES0| het A
1) Jk2AILOL ZEXl £58
AZAUel ZuAol 222 taoR AAY EALES LU FAe

~O



ASHY BUMSOIZAILOL ZEAO £E22 H AUEYY SAFES)Q| YYH AT & fad Gt

Onakpoya(2011)0] WS 1Ho] QA F9 AEYOZ Medline, Embase, The
Cochrane library, AMED, CINAHL & Argsto] 20109 3¥7HA9] 3L #HMo}
A, T 8] AaRAHJAEY) 2 9JeiAd 5 7IHNE o 3t HAEolE
“dietary supplements’, “antiobesity agents’, “body weight”, “hydroxycitrate’,
‘garcinia” 6= E8ol¥oH FH AR HAFA ARt did) AsREdE &
Ao 748 HCA(hydroxy citrate)? S8AS HISIGAY ZIAEREA ASS

ARERE B9, oy /ol ARt S& FA AU FAE AT S 2
ottt E3 WA 7IEo 2= HCAC9 T HEAIE AR 4, AEZA
FE 7IE2R IAFOIAY HTo] ofd HdEY AF AL 2R EEE AT

>~

i, AEDAS ¥l AT A4 52 Hlaellth S 1239 TR 94
= Fow 1 5 HEREAY] &8 7t 23X EE AAIG
F3AL 9Ho|r};. AHEFo| dist AB7= CONSORT(the Consolidated Standard
7to|ERlE AMESIGIETl Be EEOIA sholde] HHEES
Fokdo] siglon 55| olsHdoly w2 et 414 7o) gl AR UE

ok

(@]
=N
=g
o)
(@]
=
=
=)
aQ
H
=
0,
N—

HERLAS NG 20, HCAZo] liaol Hls) o 1% AFo] F4dtgort 287
7F 9 HCA 5o] 8% 59] o84o] ke Aol ol WAE B4 Aol
parallel-design@ 7N AZA% Lt FAROR AISAT, ohgtololg A
ofst 389] ATONE AR o AIF Uglort ool AE A et
ST ES HCA B8] 1-1.5g/day?] 389 BHOIAL AZLo] ol Kol
Qo WHES Zuold o] EW AT E3 AFA2S BAse] F 21t BAA
RVt Sl #A SUARE T5, AR, (LB FIIA 53 5ol w0

Ol

o)

Jou F 7t SIS AolE HolA] P, 1HY AFolA A FAREo] H
JJ_Tr—_"Oﬂ Hlg] 28] olfo® UEyth IEE 7] ASAE "o glo] Bl H]
3 EAACE FootA axrt Qe Alw YEhdou, awpt A4 i A Ad
dol B4 Hodt

2) ACEYN FXFES
Aoy FAFEES o2 AAH FAIZEE 33t Fd2 13H(Onakpoya,
2013)°]13dtt. 2 A E YL Medline, Embase, AMED, The Cochrane Library
o2 2012¥ 497K EIPME AAoAtt. AAEol= “antiobesity agent’,

10



“overweight”, “obesity”, “weight loss”, “slimming”, “body weight”, “body fat’,
“adiposity”, “‘BMI", ‘1. gabonesis’, “bush mango”, “wild mango”, “African
mango”, ‘bread tree”, “dika nut” S°] ZETt E3 AAHVES IAF E= H|
el A SRR [gabonesisg EStol= HEA|Q] 5o a3 ST 5449
g AGAEAAR] BF, ZHSFE AT Ee ALES BT FfolH FAEA
A5 2EPUAE LB gl 2361

H% 380] THoNY A AATE 2088 AeIgEr BE SewT B4

B 4o
opy
(O8]
e
1o
re
-

ok I
=2
>,
)
ol
i—“;
>
o
ol
ach
mn <
&,
o2
o,
(@]
—
i
&,
1o
(e S

e
il
o
kl
o,
38,

I

£330 Ho] Hutdgoz wr: o |(poor reporting quality) W&o T AL
3 £3E dAATE EYE it SHE U] AS 4 HRA AN d41E 5

S AR ISAES] e 71E D B AEIREARGIA AAska glod 7}

2A]Uo} ZhaAole} SAEG T FAEEE) tol DISAE 71 gune BRs

ootk F 9 25 AR Aao] e /154 Aol Z2Ao} gule} &

222 20134, ALEDT FAREES 20159 A5 At @A AL7)5AE

e Bg AEas AEHIgREY FANAY 52 B9 ol2oAa 9o

RBHE AE 3 717 L 74 ol RAYH 8% 2 o) FA Aol 5 A
g5

SH oA AERPIHE

1"



NELY BUNSCIZAIL0L ZEA0F 258 ¥ ALEYD SXNFES)Q| YoH Y o R84

H 3. 32U HWISAE B

o

72 R EEES 2hay
- AR TIsY ol
« HIEYHO) OIS ASTISHIE
2 TA(2013-207%)
FRALOL | BDISNE | |+ MBYIE ZI2ALOE Al 2 | J2ALpl
2ex0t 282 | sy 92 3822 HEXUE ZHAEUE | LEA0f $58

IZo| 2oIZ2A Z|AZHE% 0[5}

: =S | o
==t} HYT|sA= . 2lE7|s 282, M2015-143%) xrmse

< °c X _ > T%ﬁ
aiies  |dlsyEz | |+ eweuapome g sy | SR

2.2. 22| #2g
k. F12A|LI0F HEX|0F FE=

SF 9 FAHNE F5 A9 Food Standards Australia New Zealand(FSANA)©]
= A71s AEY KA H7F 9 A AE FRATE AAlsk Sl AlegRd
JE0] oA AFEY tdolA ALstal Ut ol 7FEAIYoF FEAF FEE
o] /gHel slo]=EA] AlEZ KHydroxycitric acid, HCA)O] A5z2ES 9is] Hvis
I Qlo] AEE HHOoE Hop #EZIE diife] ofyEtal Hotth Iy 20169
olE HHoi= MEZ A& (novel food) & ERFoto] F2-go] tiet MY Bk
]

TE o2 71991 359 FE2H(Therapeutic Goods Acts, TGA)OA= 7FEAHo}
ZrExotof] dief X7} HAE HA 9oFE(Therapeutic Goods-herbal medicine)2.
2 Zioto] #Est Stk Ao s AlEel dis) HHHeE Fofsial
Aom ZtEAYol ZEXAJo} AlF 7R 3719 AlEe] HHHSE FojitZ Zog g
A= AA FEFHH 7IEo] wEH ARl wet ZFEAYor 2E5E9 ol
0E 4 oy F AR W ol 10%E 29okA] s 45t itk E
St oFEHF Ao M= 48 tlojgH|o]A(Database of Adverse Event Notification)
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ol sS40 it APEAQl HAE SHes ALHS 2YstaL it 7H=A]
Hxjopol| HisiHe A7 849 HIARIZE ARom Th2AYotef ofgt F&f
ARI7E 47, AP 0o YRt 22 20 S50l AFstd g0l AlS

Il ZF olAZ gt ZIAPE Batd vh glow FsjAreo] dis] eFefskAdd
Bh glom @A of Aol digiAe A7E A Fol.

Mo
of
ot

[©]
—
e

d

L

e

Al

(@)

XMoo oo Coqfn
1o
S~

)
)

2) FHLiCt

it %= AFeldAs P A7AE (natural health products)el o
gl glo]efHlo]A(The Licensed Natural Health Product Database, NHPD7)E 2%
St Qlok. Ayt BAEC] o5 sk AlEE2 M4, #84 52 Brhen A
E9] ghlo] AEHS(Natural Product Number, NPN) & JTEFEHS
(Homeopathic Medicine Number, DIN-HM)E F-ojsto] skl QI

7FEAYo} FHEAJo} &5 AZAEE HlolEHo]A(Natural Health Products
Ingredients Database, NHPID)O| 5550] St} ARAF e TujAls glo]AAE
W2 AlEol i #AS 7ML Qo SfgAlEel tiet 1R, dury, AEd 2 F
AR, &%, AREA, AR, ARRVIZE FYARY T FEE EARs] gloldA
£ SE5P7] Aol Ayttt BARo) AEstes dirstal ok AlE FolAAE 47 9
3 55E 7IEAIYCL F2& EiAdA= ATFHE Fe, FoIE, A, wed, &
oF 59 FH Algto] figlem 184 o4 Aol s UL 50-60% SIo|EFA] AEY
Ab 2-3gZ Aol itk JAHRY BRpRQl oS ARt A" & EESlER Tt
oj=ZRlE AAlstaL QU

et BARE o]0 Recalls & Alerts & 53 Fx 9 Fo7} EastAY
ad AEEY AEE AFStL Atk 7EAYol AEAoF mekE AlEo| tiste
g 9 A3 Aol i #AAZY T 7719 AlEol AMEH. T AlE 5
X-LipiRazeAlFol tisto] f-euhet AefAolM= “AAoq $9dd AR gl Al=E
FAEQ oY, AH[AF Fo7F @A EEE QIFYl ARIE 5Z o] LuistAIAY AHF
SHA BRAZ] v Y oY Bk 529 S5 SAISHL Qi

7) http://www.hc-sc.gc.ca/dhp-mps/prodnatur/applications/licen-prod/Inhpd-bdpsnh-eng. php
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HEUY BYNECI2AILOL ZEX0t £F52 2 AUEUT SXFES)0 Y4 oMY 2 R84 TJt
B 4. Lt 2HR0IM Z1 2 3ot MF
# HEF NN 3~ U Fu AR
beFIT Total Garcinia Cambogia
41 *fo PE= E7*E*iLiT1 HTE HMS
beFIT Total o= JHLICIolN OrE HOHEX| 42 MEZo= &
1 Garcinia Cambogia & £= 2Ed T 52 S Hr017}—30| 9)\
9 = MECE ZUE uRith AREZD I Iis
OEi010] 25t MIZ0|Ch(2015.8.14.)
9 Garcinia Cambogia SlAIR o9 HIEHS(NPN)ZE HOI=0] ‘g4
|t (2015.5.12.)
dIANR E3EHU=EE ol AUE HELE AR
3 Diet Garcinia Forte ettt HSELRIS Zeisiil 20M NS &
2ol siEgeart MIER] k2 MECE Z1 H|
£0]C}.(2013.4.19.)
Slite-T labelled as Sl HSEE NBS% wS=s NS0 =
. Hol éﬂ—ErOI A|E|7(| 240} 734_’_% SQUCE. QA
o 01|71| o7} %‘ 5._* JHIEOIEH 3)
—
5 X-LipiRaze SIRAIR FOHS| T J7IZAILO HEX|0S] B
2 &201K| ot ‘sle'E MIEO0|CE(2011.3.9)
6 EELL SlAER: Theobromine&&0| HESE KECZ
‘Sl £|ACE(2005.12.16)
Nutri-Svelt SIARRT NPNESIE HIAE0] UX] LUCH A
(Nutri Select) Ol MESIHIEE MESHA| 20 M= ‘3
2 EQACt (2011.1.1))
3) O=
nl= AFA(FDA)= AEEZRAE A% 9 w8%¥(Dietary Supplement Health and

Education Act of 1994, DSHEA)°| <3
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2 Bota Qloh AxARR wfiRE2 DSHEASF FDA 48] wet A& wvist]
A EeE0] AU FERIE AEE BT 5 =S HHEEC e, Az

A= AFY] b/ e 2pEd #710] Higt MY 7HAAL Stk E3L FDA= AldH
= Al F B2l AdAY BRI Al dote 22 HT AYs 7RI

AFEZAE BGLNA MZL Aol AR 555t L2S &Y(New Dietary
Ingredients Notification Process(NDD)3}al Q1w 1994 10¥ 15¥9& 7|&Fo=&
ojFo] Mzo] FEE= Aguol s AxA, @R T AR dis] ARALAE
AlEstH FDAE sig Aol diste] b4 o RE HASHL Q.

o= AFA= MedWatch(QFEol/ditks Hi) Z2I9e &0 FAEARE 2ud
A& Hske gt 7FEAYol FrEXAJor F&EE0] XE3HE Hydroxycut AlE(lovate
Health Sciences Inc., Oakville, Ontario Canada, Iovate Health Sciences U.S.A.)
AEA FolA 7S B 7+ a4 W 2, e 7oA 9 AN 5 RS of
718 ARI7E 23710 Aglon HHAEEC] sl AeRAE ST ARZE AU,
FA| o] AlFoll diste] 7HASRS ofr|et e oy SEs Rl 4 gl
AFAREAY A, ARS7IZE AR HE AolERAIeE B8R SOl disid=
mtetw ] o2 AEHIE Ao|EFAet F &4 Alel9] BAE AL A Y Folh 3
T 2AE AEESS v #oF Atk

O

O

B 5. 3rE NE=ES

Hydroxycut Regular Rapid Release Caplets; Hydroxycut Max Drink Packets;

Hydroxycut Caffeine-Free Rapid Release Caplets; | Hydroxycut Liquid Shots;

Hydroxycut Hardcore Liquid Caplets; Hydroxycut Hardcore RTDs (Ready-to-Drink);
Hydroxycut Max Liquid Caplets; Hydroxycut Max Aqua Shed;

Hydroxycut Regular Drink Packets; Hydroxycut 24 and;

Hydroxycut Caffeine-Free Drink Packets; Hydroxycut Carb Control;

Hydroxycut Hardcore Drink Packets (Ignition Stix); | Hydroxycut Natural.

o

4) 93
SHA O] A ZEorHH(Buropean Food Safety Authority, EFSA)9oA&= AE2E
< fIg HololE tiA4l(diet replacements)oll Tsto] oA AgtH AApE Fagt

8) http://www.fda.gov/newsevents/publichealthfocus/ucm155817.htm
9) EFSA http://www.efsa.europa.eu
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HEYY BYNECIAILOL 2EA0F 252 ¥ JUSHD BXEE2)] Uy ORuy o

1% E= AAF Aol diste] #5 B 7 B9 7T FF_LE Ak A
o] k¥t ZE"‘E loﬂ sl AEskal Sl AddelAl e’ W JF 2,
FeekE, A, 4 59 4T Fe HFoteE At lov # Aojw
SAESCl Hit ‘:HEJ F7HARL 7Pol=E AASHA] QL Sl SolA]l ARFeR 7t
EAYot fAEAo} FEE0] ZH FE AlE(animal feed)E APGOIA A o AR

A
T o] 7]491 ¥ 3](Buropean Commission)l D 8 27159 obAsial
2735 ARIE wE7] o 2AV|FEA SsEAY HAT He, FE AR kA
9 AR, v s W4 e, AW A A HE 52 HHOE = 7|F
ojtt. FHARTOIA AEF AF HHAo] ek ol FHEE olF ALHHoE HY
HEsty 7P a&4d AE FA] A HEY 5= £& Y A¥ske 9=

gttt ZkzAok ZEAol] el MRS AEZoE BRslel welsty gt

10) EUR-Lex(http://eur-lex.europa.eu/homepage.html) >EU law and related documents>Legislation
Commission Implementing Regulation (EU) No 230/2013 of 14 March 2013 on the
withdrawal from the market of certain feed additives belonging to the group of flavouring
and appetising substances Text with EEA relevance. European Commission. 14/03/2013

11) EC http://ec.europa.eu
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Lt A=Y =25

T3 9 FANE AERPAH(FSANZ)OIA = FUEFL F2E] st M= A%F
o8 BRSO Atk F7HRl AL AR R Aot 50| AR FHE AREEHO &
ou, A BHoE 584 FEE FHY AFE wHEe A dis) Fo7t
a3 IASHL ok 359 AFEFHH(TCAIM= ST d=ol it =9 A
£ kA g€t Sl

Ayt HARA A= A734EE tlolEHo]ANHPID)E &3 td=gae] #e
L2 % 74 ‘Trvingia gabonesis’, ‘Trvingia gabonesis Seed Extract & 55}l
o, 7)sol s & E(Medicinal Ingredient)o& &5kl Qltt. 2012¢ 1€
7|02 dolE WA A HlESAE(non-homeopathic ingredients)o]Ef=
olf2 FAEEE ‘Trvingia gabonesis Seed Bxtract' o] tigt &S AHAISILh Al
F HoldAE 7] sl AE ALERT V& FAME ATFHE e FolE
A, IE, doF 59 FH AlRte] e X FEE T 150mgeE 19 2
3 AH AFHE A1, YARY BERSRel o2 QAR A" & B8t E Jlo|tg
Q]

K
A

£71%%(Food standards Agency, FSA)olA+= FAEaro] tfs) 1997
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African mango seed - agueous extract

(Irvingia gabonensis)

1RFE: Irvingia gabonensis
B African wild mango

NHPID: Irvingia gabonensis
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3. MAY Z0E

HAH =

14 BHnEe st AFUF BUAECIEAU} R} 5
22 9 SUCYT B4 £2B)9 MY U AEHS BAHA ST A4 2

TYE AT RAUBL VA BUAt $03 U ML S22 W
Z o

A

11, SRChY, ENY, HT, Z3, AE 2 A998
ZFEAIYoL ZHEAo FEE 9 AT FAFEE TRAES AR AR

Aoz JAA A (clinical efficacy)® FHA(safety) S H7FH] st

PICOTS-SD= w3t &t 34871, A" 2 d7rde Bz AdsA &

T= NEHUE
HTLHAH(Population) Hgle (GIIEEA 118 obese or overweight humans)

- 7I2AILOEEX[0F F=EZ(Irvinigia gabonesis seed extract)
- erleary EXEES(Garcinia cambogia extract) ElRAIS

| (Comparator) - placebo, no treatment

TS X
- Mortality
- Fatigue
Z P2 (Outcomes) - Nausea, Vomiting
- Cramping
- Fever
- Anorexia
- Abdominal pain

FRHIE

|:|0|I
40

EXH(Intervention)
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HEZE BYRSOIEALOL ZEX0F 2558 4 AUJED FAEEE)0| NN Ny 2 254 Bt
T= NELHE
- Jaundice
- Sleep difficulty
- Headache
- Dyspnea
- Other adverse events &
Qo x|
- HSLHE2A LA, BMI He} X|E 24 5)
- OIAMY XIE(GlRIEE 244 8)
- SHSIM HSKRIE SAHZE K| §) &
FHUATIZL, _ Hat g1
OITHE o GTeH

1) =<
=] flo|EHo]AE= Ovid-Medline, Ovid-EMBASE, Cochrane Central Register

of Controlled Trials (CENTRAL)S ©o|-83l9ith 9] AR oA AMol= AP+
S04 AREE AMolE Farste] Adl =01E Tl Aottt 24 DBE E4o] 2
AMolE FAsto] ARESEA!, MeSH term, text word, =294}, Ad A 59 &

A7)5E Ads] B8t AA7It 9 AR, dofoll AlRkE FA ek

Ovid-Medline http://ovidsp.tx.ovid.com
Ovid-EMBASE http://ovidsp.tx.ovid.com

Cochrane Central Register of Controlled Trials (CENTRAL)  http://www.thecochranelibrary.com

2) 2y
2 dolglolat okzlel 57) AR A HolEHolAS olgst,

Age 54 ggtow, A FaHete Y

AEsos Eo SseT.
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KoreaMed http://www.koreamed.org
O|5t=F 00| E{H|0|AZHM(KMBASE) http://kmbase.medric.or.kr
SHED|0|EH|0|AHM(KISS) http://kiss.kstudy.com
SI2USS=HER(RISS) http://www.riss.kr

a7 [&etE|nrs(KISTI) http://society.kisti.re.kr

Lt FQ ZMO| I HMA
Mol ARgE F9 AMols ot 2o, AARE HAAL (HE 1)0] AAelt
@ 7F2AYo}l ZHE Ao} &5 garcinia, cambogia, hydroxycitric acid &

@ Ayl FAFEE gabonesis, mango, dika nut, bread tree %

2 FuE BE BASd o ¥ ool ARAv SuHoR Ause

L AED 222 BT 2 479 A7Ael Bego] gt
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A9 A 3790 koj2 B9 JALAE ol=qr
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HEUY BYNES 280t MRS (YO 238 o7

(inclusion I ) _ -
o ARHOI| Molst UXt AntHL(primary outcome)?t SiLt 04 B = 23
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skallis] S0 =50 UHE 25
SEAAME SEX0 AR 2 26
eI SEHAL [Off ARH=IX| 2 ]
(exclusi QIZITHY A7} Ofd HASE L= HUMAF)
exclusion ) _ ]
iteria) o0, Yoz K| 42 2
criteria smoy
E = 27 26
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3. MAY Z0E

o, FAe) b B ARE FAokL Vet R A7 24 59 HEE &
?ABFAT.

I_

. 229 HIEE 2™ "ot
AR B3lo] gigiis ZRouRAArTL] ALY Cochrane® Risk of Bias
(Higgins &, 2011), T&<A7+= ROBANS (Risk of Bias for Nonrandomized studies)
ver 2.0 AMESt] HIEY AdE B7RITHASY 5, 2013). SEATY BS ZA
HEE(Ch14.6 Assessing risk of bias for adverse effects)& -85}t

= B ol HEAVE Yo AF¥stal, oAo] UA|ekA] gk A A3 ¢
A =9)E Eoto] At

E 10. HIEE &7t =7

HIZE /8 Cochrane RoB H7|5l= RoBANS T7[al= m7} Zn}
SARUEE AP Cha=t Hlw7 sy
MEH HjE (Sequence generation) Ot
=
(Selection bias) Hﬁg,_llﬂ Tt
(Allocation concealment)
A3 HISH . -':r?f%'l 2ol . Lz =x
(Performance bias)  (Blinding of participants, personnel) B ©
Lo
Zu=ol HISH 7—.;15_1% Eﬂoﬂ thet =718 3 IR =71 ! /x%@é
(Detection bias) (Blinding of outcome assessment)  ZIt T ChEh =712 /=2
B HIEE ST Aotz -
'='|_Xl_-|ol_|- 71—1I§
(Attrition bias) (Incomplete outcome data) = 2t
=il HIES HEE 2o , Mefx| A=
(Reporting bias) (Selective outcome reporting)
7|E|- Hl‘IEI 7|E|— II‘IHI‘I Hl‘:‘:El
(Other bias) (Other bias) : funding source

FF AFE £ dEEo] wet vro] A 74 Al AARo] FHeE A
2 ¥4 E4(quantitative analysis)©] 7Fsd B9 o1& sk, 7T 4¢ 2
2 AE(qualitative review) HHS 28313t

HEHEA £33 Alofl= o]&A(heterogeneity)ol THgh T2 A A|ZFHOZ forest
plotZ #RI5tT Cochrane Q statistic (p €0.10)¥ 1* statistic (=50%)& 7]1&22
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= 7t 544 oldAS st tHHiggins 5, 2008). 4o+ RevMan 5.3 ZT&
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PYAFAT D AT ATGSH EHS AHEE 2000dee] W Fo]
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W QR $oz Usith aTe] g ASS 18~6547H TRt
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Oben(2008) #3 SA+Y 2+ 25 Cissus quadrangulariss 7 E-83s1aL Q1
At
AFH A= 2HOE v} HY(otze7holA Su= oy 39 420 tEr.
fl5 Talbott(2012) £382 A4 B Z2IH9 ans IRl 4= &4 Hx
o

AE ol A=Y FEF0] R Z3dHO| AT Adamson(1990) &3

ZHA7 28BS BE 2T 2014-201540] B4 2% Bz oot &
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3) MHESH| HISH A Y7t Zat
(1) S UMAIFAT 2519 HIEH 2> B7HRoB)

Cochrane Collaboration®] Risk of Bias (RoB) =% 7t 3Ho] FA-9ui4
BIAEATY HEE A2 o 2o 2] Wi e A 2 A 20
o #REo] 25 EFAH(Unclean)dt A2E Yehton, "Mz Hir' 9 ‘q7tAH|
A AE HEH o] dAE =2(high) 22 YEPT
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=0 ny

= = oFl
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g0 ol 11
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= = il r
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Ohen 2008
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B Low risk of bias [Junciearrisk ofbias [l High risk of bias

1% 9. Risk of bias graph (RoB)
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(2) HIRAAHY UMAEAT & 239 HIEY S H7HRoBANS)
ROBANS (Risk of Bias for Nonrandomized studies) ver 2.0(A4%9 5, 2013)=2
W 20 MRS GYAFATE BT e hest P

0 ny
1o =
=) A M
El _om =
s} g4 &~ 5 A
H L Al mloomr
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AW E
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7?7 @

Adamson 1990 | @
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Talbott 2012 | 77

TR 10. HISEIQHRY QLA 230 HISY 93

I7HRoBANS)

%, 75% 100%

o
o4

% 29% 5

. Low risk of bias |:| Unclear risk of bias . High risk of hias

T2 11. Risk of bias graph (RoBANS)
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T2 I AFAIH AT 3H2 F37E o]-Ao] wiY- EoHI*) 95%) FHH TS
FolA] ggtom, ZF Aol Bty Qle Z3E EYE 7|=5I9itk. Oben (2008)
A7 A=A Cissus Quadrangularis (CQE 7 E-83s1aL 01047] tf7of o
20 = placebo HA! Cissus Quadrangularis (CQ)E v|w3et g 28513t

1) HE

SO WTYAAFAT 3HIA AF B 2NE BusT Yglon], RE o
T o] He GA=H FAEER] AFUL0] T Yk A0 UeRi,
389 AT 3, 28olA] W] Alo] Ao Urix] 1HS A7 Ao
o 21T 5 QoiTh AFUL W 3.99 ~ -12.10kg O TS Lhebiieh

=121

Irvingia gabonensis Control Mean Difference Mean Difference Risk of Bias
Study or Subgrou| Mean SD Total Mean SD Total IV, Random, 95% CI_ Year IV, Random, 95% CI

AB
Ngondi 2008 428 1724 B0 -D7 252 B0 -1240[12.81,-11.39) 2008  —+ 2220000
Gben 2008 (1) 184 283 24 -B73 286 24 -311F4B6-1.56) 2008 —+ 17080700
Mgondi 2005 400 440 28 -D1 418 12 -309[6.88,-1.10] 2005 — 1799907
R i
Favours [Ivingia gabonensis] Favours [control]
Eootnotes Risk of bias legend
(1) CQ-IGvs.CQ (A) 2T HH’S¢M i
(B) HHE i

)= & K
(0280} =T
B EEEHAYFE
(F) A E 2]

(G) B ZHATH| T

O 12, AUEYD BNFE= NS

2) M|

T2 v W AGARA AT 3HEA AAY B AAE Baska I3iHh Ngondi
(2009) % Oben (2008) A= ALEFL FAFZECNA FoAsHA AAT A4 an
7F Q= o= HAUEFEOLK-2.31 ~ -4.30%), F A= EF AT AYE
of FYPE Ut WFAH] Aol e AFEA % Ngondi (2005) A= AAH
0] RS e ARE T 1 f9gt Aot gl ACE HERHRITHMD 0.49, 95%
CI -1.42, 0.44).

O,
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3. MAY Z0E

Irvingia gabonensis Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD  Total Mean SD Total IV, Random. 95%Cl Year IV, Random, 95% Cl
Mgondi 2009 -63 1.24 60 -2 23 60 -4.30[-4.96,-3.64 2009 —+
Qhen 2008 (1) -714a 2.65 24 -484 244 24 -231[-3.75,-0.87] 2008 I
Mgondi 2005 -0.77 1.08 28 -0.23 1.49 12 -0.4911.42,044] 2008

-4 -2 a 2
Favours [Ivingia gabonensis] Favours [control]

Footnotes Risk of bias legend
(1) CQIGvs. CQ (A) 2o HHE =M ME

BB =AM ST

(C) 27 FMTL, HTETE
(D) 2Tt =71

(B) 22 EE 2R
(F)dE 21

(G) 2I2H 2H| R

J3 13, AU BXFES: MY

3) sfzis?

sargy LA RAT 38N HiEd B Ans Busty glor], nE
A7 el vs) A= FAEER0 SIS a0 @t gk Aoz U
eRdet. SelEd h WSk 631 ~ -13.25cmz ekt

Irvingia gabonensis Control Mean Difference Mean Difference
Study or Subgroup Mean S0 Total Mean SD Total IV, Random, 95% Cl _Year IV, Rand 95% CI A
Mgonedi 2008 -17 127 B0 -53 247 60 -11.70[-12.40,-11.00] 2003 + ?
Dhen 2008 (1) -21.88 478 24 -BEZ 314 24 -13.25[15.54,-10.96] 2008 — ? 7
MNgondi 2005 -B16 552 28 015 229 12 -6.31 [8.73,-3.680] 2005 t 77
0 5 5 10
Favours [Irvingia gabonensis] Favours [Control]
Footnotes Risk of bias legend
(1)CQ-IGvs. CQ (M) 2R HE =M 2

(B) T4 =H
(C) 87 SR, 7R ETh
(D) BT =712

) EEZESANTE
CELCEE

(G) BIZHE T 781

O 14, AUEYD SNFE=: olcl=2

4) E2YAHE

SO MLAPATAT 3HNH FBALAE B ANE BIsT gow,

£ A7E JAsgT 455 FTILHE gao] A} Y A0 vepd
o SEYAEE 2 WO 2775 ~ 78.98mg/dLE ThysA Liehge.

ut

X
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Irvingia gabonensis Control Mean Difference Mean Difference Risk of Bias
Study or Subaroup Mean SD _ Total Mean SD Total IV, Random, 95% CI_Year IV, Rand 95% CI
Mgondi 2009 -30.8 25 60 -28 319 60 -37.00[-38.05,-35.95] 2009 t
Qben 2008 (1) -67.88 4.42 24 4013 474 24 -I775[-30.34,-25.16] 2002 +
MNaandi 2005 -8432 6781 28 534 1143 12 -7888[104.92,-5304] 2005 ++——
, 4 , ,
80 <25 25 &0
Favours [Ivingia gabonensis] Favours [Control]

Footnotes Risk of bias legend
(1) CQ-IGvs. CQ A)ERFIHB=M U

BIHE=M ZH

(C) 37 SOIAL BLAR E0H
(D) 2B =

(E) B2ET ZWAR

GEEEER
(@ B2 My

T2 15, AUCAT FXRES: SZYAHE

5) LDL 2AHE
SRSy LY TAT 3RO DL SHAEE Tl 2NE BT

al
L
-

o, BE A7 GEEHY SAFEEC] DL FHAHE Fao] At 9
uetglth. LDL S4HE 4 ¥l -18.70 ~ -48.78mg/dLE UERTH

Irvingia gabonensis Control Mean Difference Mean Difference
Study or Subarou Mean SD Total Mean SD Total IV, Random, 95% Cl Year IV, Random, 85% CI
MHgondi 2009 -224 123 B0 -37 16 B0 -18.70[-19.21,-18.18] 2009 t
Qben 2008 {1} -41.92 269 24 -18.21 283 24 -2672[27.25,-2419] 2008 +
MHgondi 2005 -55.29  49.92 28 -B.51 304 12 -48.78[7403,-2359 2005 —

a0 .25 0 25 80
Favours [Ivingia gabonensis] Favours [Control]

Footnotes Risk of bias legend
(1)CQ-IGvs. CQ (A) REL R =N MA

(B)HE =M ZH
(C) B3 BT, E7R T
(D) BTETH=TIE
GEELhiE

B ey ED

(6) 212 20| T

a8 16. AL SAFE=: LDL S2AHE

¢

S 499 TN E ALEGI FAFEE 58 FAM TSk F2E] i)
P o Husky it ddAe il FAE2 U Vhs, S5 =,
ki

SIHE T AR, HST 2ol F559



3. MAY Z0E

SATH dE2ZolA vt 7,
EFOA HssHA Uil Qlokal 2

=

- A, ANER: 5, 59 Ao, U
- ek teles, e
2) ¥aig B3
28] FASIY HLAAE Aol
Ao, A7tAch 22 At 2Ago] = 7
st qlgich

23 SN B 7t
Ngondi (2009) F5(57), 47 TOH6Z), B 714670
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HE 1 JI2A|L|0} ZEX|O} F&=E(Garcinia cambogia extract) Z{ A1 Z 1}
© =2
Ovid-MEDLINE (*|ZZA4<l: 2016.02.23.)
category  # searches results
P - NetElE -
I 1 exp garcinia/ 648
2 garcinia*.mp 1,051
3 cambogia*.mp 113
4 hydroxycitrate*.mp 133
5 hydroxycitric*.mp 181
6 hydroxy-citric*.mp 6
7 hydroxycut*.mp 39
8 or/l-7 1,269
Total 1,269
Ovid-Embase (X|ZZHM: 2016.02.23)
category  # searches results
P - HEels -
I 1 exp garcinia/ 1,195
2 garcinia*.mp 1,812
3 cambogia*.mp 247
4 hydroxycitrate*.mp 152
5 hydroxycitric*.mp 342
6  hydroxy-citricx.mp 20
7 hydroxycut*.mp 69
8 or/1-7 2,131
Total 2,131
The Cochrane Library (%X|ZZA4: 2016.02.23.)
category # searches results
P - Hstets i
I 1 MeSH descriptor: [Garcinia] explode all 16
trees
2 garcinia* 42
3 cambogia* 22
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The Cochrane Library (X|ZZMQ: 2016.02.23.)

9. 5%

category # searches results
4 hydroxycitrate* 11
5 hydroxycitric* 19
6 #1 or #2 or #3 or #4 or #5 57
Total DBY Cochrane Reviews 5
@ll texty <zt Other Reviews 2
Trials 49
Methods Studies 1
@ =LY
KoreaMed (%X|ZZA<: 2016.02.23))
# searches results
1 garcinia*[ALL] 8
2 cambogia*[ALL] 5
3 hydroxycitrate*[ALL] 1
4 hydroxycitric*[ALL] 2
Total 16
Kmbase_ LU HE=E (XZSZHAML: 2016.02.23.)
# searches results
1 [ALL=garcinia*] 26
2 [ALL=cambogia*] 15
3 [ALL=hydroxycitrate*] 7
4 [ALL=hydroxycitric*] 8
5 [ALL=hydroxy-citric*] 4
6 [ALL=7}2 A|L|O}¥] 9
7 [ALL=Zt 2 X| O] 3
Total 72
KISS (X|ZZHAMQ: 2016.02.23)
# searches results
1 M| =garcinia 29
2 M K| =cambogia 15
3 M X|=hydroxycitrate 9
4 | =hydroxycitric 11
5 M X ="hydroxycitric acid" 4
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KISS (X|ZZAMY: 2016.02.23.)

# searches results
6 M M| ="hydroxy citric acid" 3
7 FH| =7t 2 A|L|OF 8
8 HX[ =2 2 X|Of 5
Total 84

RISS_ZLISHEX| =2 (XS HMY: 2016.02.23)

# searches results
1 M X|=garcinia 59
2 FMH|=cambogia 30
3 T AN =hydroxycitrate 14
4 A =hydroxycitric 17
5 M X|="hydroxycitric acid" 16
6 A ="hydroxy citric acid" 5
7 MK =7t=2A|L|Ot 10
8 M| =2t 2 X| ot 22

Total 173

KiSTi (x|ZZA2l: 2016.02.23.)

# searches results
1 BL:garcinia 58
2 Bl:cambogia 21
3 BL:hydroxycitrate 6
4 BL:hydroxycitric 7
5 BL:"hydroxycitric acid" 7
6 BL."hydroxy citric acid" 3
7 BL:"hydroxy-citric" 3
8 BL.ZF2 A|L| O} 10
9 BL:Z = X| Of 8

Total 123

82



9. B2

HE 2 otcaty EXLEEE(Irvingia gabonesis seed extract) Z{AZAq}

® =2
Ovid-MEDLINE (%|ZZA42l: 2016.02.26.)
category  # searches results
P - NeEls -
I 1 gabonensis*.mp. 87
2 mango.mp. 1,085
3 dikanut*.mp. 20
4 dika nut*.mp. 3
5 bread tree*.mp. 1
6  IGOB131.mp. 4
7 ogbono.mp. 1
8 dika.mp. 15
9 or/1-8 1,171
Total 1,171
Ovid-Embase (X|ZZHA2l: 2016.02.26.)
category  # searches results
P - Notels -
I 1  gabonensis*.mp. 170
2 mango.mp. 2,109
3 dikanut*.mp. 17
4 dika nut*.mp. 5
5 bread tree*.mp. -
6 IGOB131l.mp. 4
7  ogbono.mp. 3
8  dika.mp. 31
9 or/1-8 2,273
Total 2,273
The Cochrane Library (%X|ZZA4: 2016.02.26.)
category # searches results
P S 14°14 = -
I 1 MeSH descriptor: [gabonensis] explode all trees -
2 gabonensis* 6
3 mango 59
4 dikanut* -
5 dika nut* 1
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The Cochrane Library (X|ZZMQ: 2016.02.26.)

category # searches results
6 bread tree* 25
7 IGOB131 2
8 ogbono -
9 dika 11
10 #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 97
Total DB& Cochrane Reviews 37
@ll texty o} Other Reviews 3
Trials 52
Methods Studies 3
Economic Evaluations 2
@ =2u
KoreaMed (%X|ZZ4AQ: 2016.02.26.)
# searches results
1 gabonensis* [ALL] -
2 mango [ALL] 8
3 dikanut* [ALL] -
4 "dika nut*" [ALL] -
5 "bread tree*" [ALL] -
6 IGOB131 [ALL] -
7 ogbono* [ALL] -
8 dika* [ALL] 10
Total 18
Kmbase R L E=F (ZZSAMY: 2016.02.26.)
# searches results
1 [ALL=2¢11] 3
2 [ALL=gabonensis*] -
3 [ALL=mango] 26
4 [ALL=dikanut*] -
5 [ALL=dika nut*] -
6 [ALL=bread tree*] -
7 [ALL=IGOB131] -
8 [ALL=0gbono*] -
9 [ALL=dika*] 18
Total 47
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KISS (XZZHMY: 2016.02.26.)

9. B2

# searches results
1 M= 17
2 FH|=gabonensis 1
3 M H=mango 31
4 MK =dikanut -
5 MH|=dika nut 1
6 MA|=bread tree -
7 M A|=IGOB131 -
8 T H=ogbono -
9 K| =dika 65
Total 115
RISS ZLYSt=X| =8 (X|ZSHMYU: 2016.02.26.)
# searches results
1 My =D 89
2 F H|=gabonensis -
3 M X|=mango 132
4 MH|=dikanut -
5 MAH|=dika nut -
6 MK|=bread tree 18
7 M A =IGOB131 2
8 F M =ogbono -
9 MAH|=dika 3
Total 244
KiSTi (x|=4dMal: 2016.02.26.)
# searches results
1 B 52
2 Bl:gabonensis* 1
3 Bl:mango 42
4 Bl.dikanut* -
5 Bl:dika nut* 1
6 Bl:bread tree* 1
7 BIIGOB131 1
8 Bl:ogbono* -
9 BL.dika* 67
Total 165
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1) 7t=2A|Lo HEX|o} F#EE: & 73H
# AL e | AR EE
Corey R, Werner ' . 2015
KT, Singer A, Acute liver failure Jan-2016

1 Moss A, Smith associated with Garcinia Ann Hepatol . )

. . Feb;15(1):123
M, Noelting J, cambogia use 6
et al
Haimowitz S, Liver failure after 2015

5 Hsieh J, HydroxycutTM use in a J Gen Intern Jun:30(6):856-
Shcherba M, patient with undiagnosed Med 9 ' '
Averbukh Y hereditary coproporphyria
Hammond DA,

Thano E, . .

3 KA, McAllister P . y Hosp Pharm | Jul;50(7):615-
MW of the Diet Supplement P
Wannenburg T, Hydroxycut Gummies
Hsu S, et al

Annals of
Kaswala D, Shah Medical &

4 S, Patel N, Hydroxycut-induced Liver Health 2014
Raisoni S, Toxicity ea Jan:4(1):143-5
Swaminathan S Sciences

Research
What's new about
inflammatory bowel
. diseases in Ischemic
Sherid .M’ 5amo colitis induced by the World .J 2013 Apr
5 S, Sulaiman S, Gastrointest o
: newly reformulated 16;5(4):180-5
Gaziano JH ; Endosc
multicomponent
weight-loss supplement
Hydroxycut()

6 Ramaknshnan P syndrome in a patient ) Med Case 2011;5:548
Klein JP, Rao . . Reports
VR, Ropper AH taking citalopram and

' Hydroxycut: a case report
Chen GC,
Ramanathan VS, | Acute liver injury induced World J 2010 Nov
7 Law D, by weight-loss  herbal 27;2(11):410-
. Hepatol
Funchain P, supplements 5
Chen GC,
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MH, Viswanath

mania?

# AT e R RREE]
French S, et al
. Effects on the Human Body
Yonei Y, of a Dieta Supplement
Takahashi ¥, Containin ryL—CarnFlthi)ne and J Clin 2008
8 Hibino S, Garcinia cgambo 2 Extract: Biochem Mar;42(2):89-
Watanabe M, 209 ’ Nutr 103
Yoshioka T A Study using
Double-blind Tests
Hayamizu K, Effects of garcinia
Ishii Y, Kaneko I, | cambogia (Hydroxycitric 2003
9 Shen M, Acid) on visceral fat Curr Ther Sep:64(8):551
Okuhara Y, accumulation: a Res Clin Exp —67p, ’
Shigematsu N, double-blind, randomized,
et al placebo-controlled trial
Melendez-Rosad 2015
o J, Snipelisky Acute hepatitis induced by | J Clin )
10 . . May-Jun;49(5
D, Matcha G, pure Garcinia  cambogia Gastroenterol | |
. ):449-50
Stancampiano F
Acute liver injury associated
1 Araujo JL, with a newer formulation | BMJ Case 2015
Worman H)J of the herbal weight loss Rep May;6:1-4
supplement Hydroxycut
Allen SF, Godley ﬁ\glsji;eonﬁﬁir:trlrzwmfcarditis
RW, Evron JM, in a stient ta)I/<in Garcinia 2014
12 | Heider A, Camb'f) . extractg Can J Cardiol | Dec;30(12):17
Nicklas JM, 9 , 32.e13-5
Thomas MP successfully treated with
high-dose corticosteroids
Serotonin toxicity
Lopez AM, associated with Garcinia J Med 2014
13 Kornegay J, cambogia over-the-counter | Toxicol Dec;10(4):399
Hendrickson RG 9 -401
supplement
IQP-GC-101 reduces body
Chong PW, Welght and body fat Phytother 201f1
14 Beah ZM, Grube | mass: a randomized, Res Oct;28(10):15
B, Riede L double-blind, 20-6
placebo-controlled study
Vasques CA,
Schneider R, . .
Klein-Junior LC, Hypgllpemlc effe;t .Of Phytother 2014
15 . Garcinia cambogia in Jun;28(6):887-
Falavigna A, Res
. obese women 91
Piazza I,
Rossetto S
Narasimha A, Hydroxycut - Dietary 2013
16 Shetty PH, supplements for weight Aust N Z J Dec47(12):12
Nanjundaswamy | loss: Can they induce Psychiatry . '

05-6
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B, Bada Math S
Hydroxycut weight loss
dietary supplements: a
contributing factor in the 2013
17 | Carol ML 9 . MilMed. Sep;178(9)el
development of exertional
o 039-42
rhabdomyolysis in  three
US. Army soldiers
Sivarajah V, Ulcerative colitis associated
. . BMJ Case
18 Abdul Q, Pardoe | with the herbal weight Re 2013
H, Lunniss P loss supplement Hydroxycut P
. Hydroxycitric acid dietary 2011
19 E JW. Bordelon supplement-related herbal Am J Med Nov;124(11):e
nephropathy 5-6
G seon | 208 Ghere e o
SM, Park KH, romote wei htg—lloss or
20 | Lee WS, Jeong |P 9 | Nutr J 2011;10:94
lower plasma cholesterol in
TS, McGregor . R )
overweight individuals: a
RA, et al ; :
randomized control trial
A case report of atrial
Karth A, fibrillation  potentially
Holoshitz N, induced by hydroxycut: a J Pharm 2010
21 Kavinsky CJ, multicomponent dietary Jun;23(3):245-
. Pract
Trohman R, weight loss  supplement 9
McBride BF devoid of sympathomimetic
amines
Hydroxycut() (herbal weight
Sharma T, loss supplement) induced Hawaii Med 2010
22 Wong L, Tsai N, | hepatotoxicity: a case ] Aug;69(8):188
Wong RD report and review of -90
literature
Fong TL, Klontz
KC, Canas-Coto 2010
A, Casper SJ, Hepatotoxicity due to Am J ] )
23 ) . Jul;105(7):156
Durazo FA, hydroxycut: a case series | Gastroenterol
1-6
Davern TJ, 2nd,
et al
Flanagan CM,
Kaesberg JL, Coronary artery aneurysm 2010 Feb
24 Mitchell ES, and thrombosis  following | Int J Cardiol 18;139(1):ell
Ferguson MA, chronic ephedra use -3
Haigney MC
. 2010 Feb
25 Rashid NN, Hydroxycut hepatotoxicity Med J Aust 1;192(3):173-
Grant J 4
26 Shim M, Saab S | Severe hepatotoxicity due Dig Dis Sci 2009
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to Hydroxycut: a  case Feb;54(2):406
report -8
Rhabdomyolysis associated
with the  nutritional
supplement
27 Dehoney S, Hydroxycut.[Erratum AmJHealth-Sy ig%%éa;_nmz_
Wellein M appears in Am J Health stPharm. g ' '
Syst Pharm. 2009 Feb
15;66(4):328 Note: Dosage
error in article text]
Hydroxycufc hepatotoxml.ty: 2008 Dec
Dara L, Hewett a case series and review | World J
28 . . - 7;14(45):6999
J, Lim JK of liver toxicity from herbal | Gastroenterol 7004
weight loss supplements
Vasques CA, Evaluation of the
Rossetto S, .
pharmacotherapeutic
Halmenschlager efficacy of Garcinia Phytother 2008
29 | G, Linden R, y Y Sep:22(9):113
cambogia plus Res
Heckler E, . 5-40
Amorphophallus konjac for
Fernandez MS, .
the treatment of  obesity
et al
Toromanyan E, Efficacy of Slim339 in
Aslanyan G, reducing body weight of | Phytother 2007
30 | Amroyan E, g body welg y Dec:21(12):11
. overweight and obese Res
Gabrielyan E, . 77-81
: human subjects
Panossian A
Acute liver injury associated 2007
31 Jones FJ, with the  herbal Am J 0ct:102(10):2
Andrews AH supplement hydroxycut in a | Gastroenterol ' ‘
. 357-8
soldier deployed to Iraq
Actis GC, Fatal liver failure following
Bugianesi E food supplements during 2007
32 Ottobrelli A, chronic treatment with Dig Liver Dis ;)_cst;39(10):95
Rizzetto M montelukast
Willis SL, Hypertensive retinopathy
Moawad FJ, associated with use of
33 Hartzell JD, the ephedra-free MedGenMed | 2006;8(3):82
Iglesias M, weight-loss herbal
Jackson WL supplement Hydroxycut
Efficacy of 12 weeks
Opala T, supplementation of a
Rzymski P, botanical extract-based Eur J Med 2006 Aug
34 Pischel 1, weight loss formula on Res 30;11(8):343-
Wilczak M, body weight, body 50
Wozniak J composition  and blood

chemistry in healthy,
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Kovacs EM, Effects of (-)-hydroxycitrate Phvsiol 2006 Jul
35 Westerterp-Plant | on net fat  synthesis as Y 30;88(4-5):37
. . Behav
enga MS de novo lipogenesis 1-81
Min B, McBride | Electrocardiographic effects
BF, Kardas MJ, of an  Ephedra-Free, 2005
36 Ismali A, Sinha | multicomponent weight-loss | Pharmacothe | May;25(5):654
V, Kluger J, et supplement in healthy rapy -9
al volunteers
Two patients with acute
.| liver injury  associated 2005 Mar
37 Stevehs T, Qadri with use of the herbal Ann Intern 15;142(6):477
A, Zein NN . Med
weight-loss supplement -8
hydroxycut
Rhabdomyolysis in response
. to weight-loss  herbal 2004
38 B\Aan5| 1A, Huang medicine. [Erratum appears écn: ) Med Jun;327(6):35
in Am J Med Sci 2004 6-7
Aug;328(2):129]
Effects of a natural extract
Preuss HG, of  (-)-hydroxycitric acid
. (HCA-SX) and a
Bagchi D, o . 2004
. combination of HCA-SX Diabetes
39 Bagchi M, Rao . May;6(3):171-
plus niacin-bound Obes Metab
CV, Dey DK, . 80
Satvanaravana S chromium and Gymnema
y y sylvestre extract on weight
loss
Westerterp-Plant (T_l;_eh e:‘ric);c coi]:rate on ener Int J Obes 2002
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Vries M, Brouns . . . -5):543-9
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Lawson CL hydroxycut ingestion rapy -51
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45 . - potential antiobesity agent: | Jama 11;280(18):15
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Sutter ME
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PB, L. Journal of -6
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auto-immune hepatitis:
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al for obese adults in taiwan
Seminerio J, Drug induced liver injury Am J 2010
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Sweetser S secondary to  hydroxycut Gastroenterol <270
Bonthala N, Jain Hydroxycu.t.assoaatec.ll Am J 2010 .
54 hepatotoxicity  requiring October;105:
S . Gastroenterol
transplantation S263
McDonnell WM, Fulminant hepatic failure 2009 03
after use of the herbal Ann Intern ] )
55 Bhattacharya R, weight-loss supplement Med Nov;151(9):67
Halldorson JB !9 PP 3-4
Exilis
Telephone-based diet and
Tucker LA, Cook exercise coaching and a American 2008
weight-loss supplement Journal of November/D
56 AJ, Nokes NR, . . )
Adams TB result in weight and fat Health ecember;23(2
loss in 120 men and Promotion ):121-9
women
Lieberman S, Weight loss, body Alternative
Spahrs R, measurements, and and 2005
57 Stanton A, compliance: A 12-week Complement | December;11(
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