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ABSTRACT

The prevalence of obesity is increasing worldwide resulting in an association with
premature death and multiple morbidities including cardiovascular diseases and cancers.
In response to this trend, the importance of pharmacological treatment for obesity has
been constantly emphasized. The aim of this study was to establish clinical evidence for
the efficacy and safety of the herbal decoctions that has been used for weight loss
comparing with the Western anti-obesity drugs approved by the U.S. Food and Drug
Administration. In the present study, we conducted a systematic review using standard
methodologies to search, review, analyse, and synthesize published data on the efficacy
and safety of weight loss medications used in the fields of Oriental and Western medicine.
A total of 8 electronic databases, including English, Korean, Chinese, and Japanese, were
searched up to 31 December 2017 with predetermined search terms to find randomized,

placebo-controlled trials for currently used obesity medications that had outcomes



including weight loss and adverse events. A total of 47 documents (31 papers in Western
and 16 papers in Oriental medicine) were selected according to the set conditions. From
this, we could extract relevant data for qualitative and quantitative analyses of the 8 drug
groups (5 Western and 3 Oriental drug groups). A meta-analysis for those groups showed
that the pooled random-effects estimate of the mean weight loss for Western and Oriental
anti-obesity drug-treated patients compared with placebo recipients were -4.43 kg (95%
Cl, -4.44 to -4.42 kg) and -1.20kg (95% ClI, -1.23 to -1.16 kg), respectively, showing
significant efficacy for both of them. Additionally, Western and Oriental drugs exhibited
respective relative risk (RR) of adverse events of 1.26 and 1.37, meaning relatively safe.
In conclusion, Oriental anti-obesity drugs have similar efficacy and safety as Western

drugs, although more extensive long-term clinical trials for Oriental agents are required.
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ZARZEE At 2], S 25 2 AR wel BRske #ge] W,
o] & 3k It A A S A5 (Levels of evidence) o] 2 ¥ & 3t} 22
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Table 1. Levels of Evidence for Therapeutic Studies
Level Type of Evidence
1A Systematic review of RCTs
1B Individual RCT (with narrow confidence intervals)
1C All or none study
2A Systematic review of cohort studies
2B Individual Cohort study (including low quality RCT)
2C “Outcomes” research; Ecological studies
3A Systematic review of case-control studies
3B Individual Case-control study
4 Case series (and poor quality cohort and case-control study)
5 Expert opinion without explicit critical appraisal or based on

physiology bench research or “first principles”
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Table 2. Drugs with U.S. FDA-Approved Indication for Long-term Obesity
Treatment

Generic Brand Year Mechanism of Common
Name Name Approved Action Adverse Effect
Orlistat Xenical 1999 Pancreatic lipase inhibitor Abdominal pain,
Alli 2007 bloating, steatorrhea,
flatulence
Phentermine Qsymia 2012 Sympathomimetics Headache, insomnia,
+ Topiramate GAVA receptor modulator paresthesia,
constipation, anxiety
Lorcaserin Belviq 2012 Selective serotonin Headache, nausea,
receptor (5-HT2c) agonist dizziness, fatigue,
xerostomia
Naltrexone Contrave 2014 Opioid receptor antagonist Nausea, vomiting,
+ Bupropion Norepinephrine dopamine headache, insomnia,
reuptake inhibitor xerostomia
Liraglutide Saxenda 2014 Glucagon-like peptide-1 Nausea, vomiting,
(GLP-1) receptor agonist  tachycardia, dyspepsia,
hypoglycemia
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IV. MATERIALS AND METHODS

4.1. 252 A A

4.1.1. A t)’d (Data sources)

1998\ 19 14FE 20179 12€ 3197bA] HiH =88 v 2
deolgHle]l =5 oz HAsT do] 25 42 MEDLINE/EBSCOhost,
Alternative Health Research Database (Alt Healthwatch), WHO International Clinical
Trials Registry flatform (ICTRP)Z o]-&3}a, dt=o] A5 A& I7tyslr) s
1 AE (NDSL), g4 1+ B A1) 2 (RISS), 15984 B X8 (OASIS) & o] &
AT o] 7 AL T ks (Wanfang Data)S ©]-838Fa1, d¥o] 28
7 A2 Japan Science and Technology Information Aggregator Electronic (J-STAGE) &

o]-&-at 3t

4.1.2. 3] 7 Mo (Searching key words)

A el tigk Ao = obesity or obese or overweight = A}-83}31itt,
% 7 W ol o 3k 7 A o] = medicine or drug or herb or herbal or Chinese medicine or

Orlistat or Phentermine/Topiramate or Lorcaserin or Naltrexone/Bupropion or Liraglutide

2 A5 o AT & ol ) 3 7 A1 o] += random or randomized = A&} T}

4.2 Ag.o] Al

4.2.1. A= 2] AZ3F 7] (Inclusion criteria)

O

Fg AREE P} wEoRA, A9

Mjwk A5 BHoR gof wi g 2
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(BN
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el F29 ol HoFEw YAl (Randomized, double-blinded,

placebo-controlled clinical trial, RCT) & Aldjslo] A5 =9 ATHh a3E

Hlol 5o x| 31 Q)= Preferred Reporting Items for Systematic Reviews and Meta-
analysis (PRISMA) Statement ©] A +3F PRISMA flow diagram 2 w5k th(Figure 1),
4.2.2. Z}5.9] vl A 7] <= (Exclusion criteria)
=23 59 preclinical studiesi= Hl A 5}, case reports, case series, cohort
studies, self-control and non-randomized controlled trials, open label trials, —12] 31 %]
T, =9 & A ALt AdAE HAle] ARlow s

AN HYuE 02 Axseto) A9, TANE A kS A1§H

AolaolT. sejstol A Tt Exvhohd Mk o zA o] Aol nEA S
8
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Records identified through database searching
1998-2017

English, Korean, Chinese, and Japanese Citation(s)

l

Non-Duplicate

Citations Screened

Articles Excluded
After Title/Abstract Screen

Inclusion/Exclusion
Criteria Applied

Articles Retrieved

Articles Excluded Articles Excluded
After Full Text Screen During Data Extraction

Inclusion/Exclusion
Criteria Applied

Articles Included

Figure 1. PRISMA 2009 flow diagram: flow of information through the different
phase of a systematic review.
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Table 3. Jadad Scale for Assessing the Quality of Trial Reports

Maximum
Item Points Score Scoring Criteria Examples
Randomization 2 0 The study was not randomized, Methods of allocation using
or the method of randomization date of birth, date of
was inappropriate. admission, hospital number, or
alternation
1 The study was described as The use of words such as
randomized. randomly, random, and
randomization
2 The sequence of randomization ~ Methods of allocation using a
allowed each participant to computer-generated random
have the same chance. number list, coin toss, or
well-shuffled envelopes
Double 2 0 The study was not blinded, or Using no blinding, incomplete
blinding the method of blinding was masking, or open-label
inappropriate.
1 The study was conducted ina ~ Using the word “double blind”
double-blind fashion.
2 The method of blinding was Using identical placebos,
appropriate active placebos, or dummies
Description of 1 0 There was no statement on No data for withdrawals
withdrawals dropouts.
1 The fate of all patiets in the trial The number and reasons for
was known. withdrawals

4.3.3. Y| E} &4 (Meta-analysis)
oF=o] Fadol thgh Bk AT foFiiy] 715 1 2F (Weighted,

placebo-substracted mean difference in weight loss, WMD) & 7|=2%.=2 31914,

i

bl gk F7ks el il A gAY FAE HE RlE
7o 2 skglth =49 A 5.9 F A4 (Statistical analysis)< STATA (Stata Corp.,
College Station, Texas) & ©]-83}o] a3} t). AE5SH W2 A5 Wl 7t
2= H 2 (Mean difference, MD) 2} 95% 41 2] 5*7F (Confidence interval, Cl)

o= FAEAL, o] q Wl F-2E2 5AhH| (Odds ratio, OR) ©F At & =
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V. RESULTS AND DISCUSSION
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Table 4. Studies Included in Systematic Review for Western Anti-obesity Agents

Jadad  Duration Attrition

Study Medication Score Wk Population % Co-intervention
Orlistat
Finer et al.2” Orlistat 4 52 228 39.0 Low-energy diet
2000 120 mg t.i.d.
Derosa et al.®® Orlistat 4 52 254 7.8 Low-energy diet,
2011 120 mg t.i.d. Increased exercise
Krempf et al.5? Orlistat 3 52 696 38.9 Low-energy diet,
2003 120 mg t.i.d. Food diary
Muls et al.* Orlistat 3 24 294 13.3 Low-energy diet
2001 120 mg t.i.d.
Karhunen et al. Orlistat 3 52 96 22.9 Low-energy diet
0 2000 120 mg t.i.d.
Miles et al. *? Orlistat 3 52 516 39.7 Low-energy diet with
2002 120 mg t.i.d. multivitamines
Davidson et al. Orlistat 3 52 880 33.2 Low-energy diet,
%) 1999 120 mg t.i.d. Lifestyle modification
Hauptman et al. Orlistat 3 52 422 35.3 Low-energy diet,
*) 2000 120 mg t.i.d. Lifestyle modification
Lindgarde® Orlistat 3 52 376 14.1 Low-energy diet,
2000 120 mg t.i.d. Dietary education
Rossner et al. * Orlistat 3 52 487 30.4 Low-energy diet
2000 120 mg t.i.d.
Torgerson et al. Orlistat 3 52 3277 15.1 Low-energy diet,
) 2003 120 mg t.i.d. Lifestyle modification
Hill et al. ®® Orlistat 3 52 363 35.5 Low-energy diet,
1999 120 mg t.i.d. Lifestyle modification
Kelly et al. % Orlistat 3 52 535 50.5 Low-energy diet with
2002 120 mg t.i.d. multivitamins
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Jadad Duration Attrition
Study Medication Score Wk Population % Co-intervention

Phentermine/Topiramate ER
Allison et al.*® Phen/TPM 5 52 996 47.2 Low-energy diet,
2011 15/92 mg o.d. Lifestyle modification
Gadde et al. ** Phen/TPM 5 52 1960 39.7 Low-energy diet,
2011 15/92 mg o.d. Lifestyle modification
Garvey et al. 1% Phen/TPM 5 104 522 31.0 Low-energy diet,
2011 15/92 mg o.d. Lifestyle modification
Garvey et al. '® Phen/TPM 3 28 130 7.7 Low-energy diet,
2014 15/92 mg o.d. Increased exercise
Winslow et al. Phen/TPM 4 28 45 111 Low-energy diet,
109 2012 15/92 mg o.d. Lifestyle modification
Aronneetal.’®  Phen/TPM 4 28 217 28.4 Low-energy diet,
2013 15/92 mg o.d. Lifestyle modification
Moldovan et al. Phentermine 4 12 87 115 Low-energy diet,
108 2016 37.5mg o.d. Lifestyle modification
Kim et al. %" Phentermine 3 12 68 47.1 Low-energy diet,
2006 37.5mgo.d. Lifestyle modification
Lorcaserin
Fidler et al. *® Lorcaserin 4 52 3102 43.6 Low-energy diet,
2011 10 mg b.i.d. Increased exercise
O’Neil et al. ** Lorcaserin 3 52 499 31.0 Low-energy diet,
2012 10 mg b.i.d. Lifestyle modification
Smith et al. % Lorcaserin 3 52 3037 49.7 Low-energy diet,
2010 10 mg b.i.d. Increased exercise
Naltrexone/Bupropion SR
Wadden et al. Nal/Bup 5 52 793 41.9 Low-energy diet,
1D 2010 16/180 mg Lifestyle modification

b.i.d.
Greenway et al. Nal/Bup 3 24 146 43.2 Low-energy diet,
12 2009 24/200 mg Increased exercise

b.i.d.
Apovian et al. Nal/Bup 4 52 1281 45.9 Low-energy diet,
19 2013 16/180 mg Lifestyle modification

b.i.d.
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Jadad Duration Attrition

Study Medication Score Wk Population % Co-intervention

Liraglutide

Astrup et al. ¥ Liraglutide 5 52 564 36.8 Low-energy diet,

2011 Upto3mg Increased exercise
o.d.

Lind et al. ™ Liraglutide 5 24 122 4.1 Diabetic diet,

2015 Upto 1.8 mg Blood glucose control
o.d. with insulin

Roux et al. 19 Liraglutide 5 160 2210 49.9 Low-energy diet,

2017 Up to 3 mg Increased exercise
o.d.

Dejgaard et al. Liraglutide 3 24 100 10.0 Diabetic diet,

117 2016 Upto 1.8 mg Blood glucose
o.d. monitoring

(Traditional Ma Huang formulas, TMFs), A} & Al 2% v}34); (Newly-developed Ma
Huang formulas, NMFs)o] 2} &F3}a2, 1 €] 2] 59 =AM tjito] ¥, vldlo]
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Table 5. Studies Included in Systematic Review for Oriental Anti-obesity Agents

Jadad  Duration Attrition
Study Medication Score Wk Population % Co-intervention
Traditional Ma Huang Formulas
Hioki et al.**® Bofutsushosan 4 24 85 4.7 Low-energy diet,
2004 Increased exercise
Park et al. 19 Bofutsushosan 5 8 111 26.1 Low-energy diet,
2014 Food diary
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Jadad  Duration Attrition
Study Medication Score Wk Population % Co-intervention

Lee et al.™® Bofutsushosan 4 4 36 13.9 Low-energy diet,
2010 Food diary
Park et al. ') Boiogito 4 8 111 25.2 Low-energy diet,
2012 Food diary
Park et al. *?) Taiyintiaowei- 5 12 113 23.0 Low-energy diet,
2013 tang Food diary
Lietal Taiyintiaowei- 5 12 52 21.2 Low-energy diet,
2010 tang Food diary
Newly-developed Ma Huang Formulas
Coffey et al. '*¥ Ma Huang 3 12 102 15.7 No modification
2004 Willow bark

Kola nut
Boozer et al. ** Ma Huang 5 24 167 47.9 Low-fat diet,
2002 Kola nut Increased exercise
Hackman et Ma Huang 5 36 61 31.1 Multivitamins and
al.**® 2006 Garcinia mineral supplements

Guarana
Boozer et al. '*" Ma Huang 5 8 67 28.4 Low-fat diet,
2001 Guarana Increased exercise
Greenway et al. Ma Huang 3 12 40 125 Low-energy diet
128 2004 Green tea

Ginseng root

Formulas without Ma Huang
Sengupta et al. LI85008F 4 8 50 18.0 Controlled diet,
129 2012 Increased exercise
Cho et al. YY-312 5 12 60 35.0 Low-energy diet,
2017 Food diary
Lenon et al.**V RCM-10 4 5 12 117 25.6 No modification,
2012 Food diary
Kamalietal.™®® Itrifal Saghir 5 12 62 3.2 No modification
2012
Pan et al. 1 Lotus Rhizome 4 7 82 49 No modification,

2005

Notoginseng
Green tea

Food diary
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5.2. F v vk A 2Al o) Fad kA Hot

5.2.1. Orlistat

O
N

Orlistat®] ®|RF X 5o gk Fady} bdAS B7hetr] fls) 13319
219 iz - (Randomized, controlled trial, RCT) =52 HERTA] S A8
skt N Aol AF HF = (Mean difference, MD) 2} 53H4] (Pooled
analysis) A ¥}+= Figure 2 Il Forest plot .2 A|A]F o] It} A A Orlistat %] 5.2
A oFF ol thn] A F 7 715 o 2} (Weighted mean difference, WMD) = -2.97 kg
(95% CI, -3.00 to -2.94 kg) |3t} 11719 =FolA B Orlistat x| F9]
QoFFo] ot thH] F-2Hg WA o] At 9] 1= (Relative risk, RR) &= Figure 3 | 4] £

T Atk AA AT A Y38 = HE kSl Pooled RR 2 1.45 o] At

Weighted Mean diff.

Study (95% Cl) % Weight
Finer et al. (2000) - -1.98 (-2.23,-1.73) 1.1
Derosa et al. (2011) s —6.90 (—7.56,—6.24) 0.2
Krempf et al. (2003) ] -3.00 (-3.07,-2.93) 129
Muls et al. (2001) . —2.78(-3.73,-1.83) 0.1
Karhunen et al. (2000) . —4.50 (=5.35,-3.65) 0.1
Miles et al. (2002) . —2.90(-2.95,-2.85) 26.0
Davidson et al. (1999) ] —2.95 (-3.04,—2.86) 8.4
Hauptman et al. (2000) m —3.80(—3.91,-3.69) 6.1
Lindgarde (2000) . -1.30(-2.43,-0.17) 0.1
Rossner et al. (2000) ’ —3.00 (—4.16,—1.84) 0.1
Torgerson et al. (2003) ] —4.40 (-4.49,-4.31) 9.3
Hill et al. (1999) - -1.31(-1.47,-1.15) 29
Kelly et al. (2002) - —2.62(-2.67,-2.57) 328
Overall (95% Cl) | -2.97 (-3.00,-2.94)

0 1
Weighted Mean diff.

Figure 2. Pooled analysis of weighted mean difference in weight loss with Orlistat.
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Risk ratio

Study (95% Cl) % Weight
Finer et al. (2000) - 1.45(1.20,1.75) 2.8
Krempf et al. (2003) = 1.19(1.10,1.28) 114
Muls et al. (2001) - 1.19(1.03,1.36) 44
Miles et al. (2002) = 1.34(1.20,1.50) 7.1
Davidson et al. (1999) = 1.33(1.19,1.50) 8.9
Hauptman et al. (2000) = 1.33(1.17,1.52) 56
Lindgarde (2000) - 2.04 (1.68,2.47) 33
Rossner et al. (2000) - 2.43(2.03,2.90) 39
Torgerson et al. (2003) . 1.52(1.45,1.59) 415
Hill et al. (1999) - 1.40(1.23,1.59) 36
Kelly et al. (2002) = 1.29(1.15,1.44) 75
Overall (95% Cl) 1.45 (1.41,1.50)

A 1 5
Risk ratio

Figure 3. Relative risk of adverse events associated with Orlistat therapy.

5.2.2. Phentermine/Topiramate-ER

Phentermine/Topiramate-ER2] H|TF x| 5o thet Faxdy oS

tlo

o
N

L

at7] 918 819 RCT =59 HeHEA S At wade B7HE 9139
NE A7) AT 7Hs BT Aot A A 3= Figure 4 o A A o] St
Phentermine/Topiramate-ER x| 59| 9] oF F-ol i thv] A|53F o] 7t P 2=
-8.90 kg (95% CI, -8.92 to -8.88 kg) ©|2lt}. e H7E 98k Phentermine/
Topiramate-ER *| Z.v-9] 9] eFFof - ojn] 218 @Al o] A 913 %=+ Figure 5
o 4] & 4= ¢Jt}. Phentermine/Topiramate-ER *] = 2] Pooled RR < 1.29 ©] 1t} =,
A F o] F2h-g WAl 7hs A o] di 2t e] 129 % SiTh
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Weighted Mean diff.

Study (95% Cl) % Weight
Allison et al. (2011) —-10.79 (-10.88,—-10.70) 6.6
Gadde etal. (2011) - —8.80 (—8.82,-8.78) 90.9
Garvey et al. (2011) i —8.80 (—9.04,-8.56) 1.0
Garvey et al. (2014) —6.57 (-6.98,-6.16) 0.3
Winslow et al. (2012) —6.10 (-7.42,-4.78) 0.0
Aronne et al. (2013) —7.40 (-7.67,-7.13) 0.8
Moldovan et al. (2016) —3.00 (-4.12,-1.88) 00
Kim et al. (2006) —5.30(-5.72,-4.88) 0.3

Overall (95% CI) —8.90 (-8.92,-8.88)

0 1
Weighted Mean diff.

Figure 4. Pooled analysis of weighted mean difference in weight loss with Phen/TPM.

Risk ratio

Study (95% Cl) % Weight
Allison et al. (2011) - 1.33(1.24,1.42) 257
Gadde et al. (2011) - 1.28(1.22,1.34) 51.3
Garvey et al. (2011) ] 1.13(1.01,1.26) 13.1
Garvey et al. (2014) = 1.25(1.03,1.53) 33
Winslow et al. (2012) i 1.23(0.93,1.62) 1.2
Aronne et al. (2013) - 1.76 (1.42,2.19) 38
Kim et al. (2006) & 1.29(1.01,1.64) 1.5

Overall (95% Cl) 1.29(1.25,1.34)

A 1 5
Risk ratio

Figure 5. Relative risk of adverse events associated with Phen/TPM therapy.
33



5.2.3. Lorcaserin

Lorcaserin 2] H|wk X 5o o3l fFaAdy tdAdS H7t 517 Y8l 319

t

UlFE RCT =5 9] WEREA S Aasisich HE4e e 98 1 Ao
A 7= Pt xk9) &4 2 2= Figure 6 o] YEFL QlT). Lorcaserin 2] 5.9

A eFFodT Oiv] A=l 7hs H a2 -3.59 kg (95% Cl, -3.60 to -3.58 kg)

ol At} b Ad o] BI7FE 93 Lorcaserin #| 59| 9] oFFof ot T H] F-2F-8 dkay o
At 1= Figure 7 ol A S o] Tk A A Lorcaserin X 572 Ao ¢ 3=

2l
H 13421 Pooled RR 2 1.08 & SHA| %] =] 21t}

Weighted Mean diff.
Study (95% Cl) % Weight
Fidler et al. (2011) . —2.90 (—3.35,-2.45) 0.1
O'Neil etal. (2012) - -3.10(-3.17,-3.03) 24
Smith et al. (2010) . -3.60(-3.61,-3.59) 97.5
Overall (95% Cl) | —3.59(-3.60,-3.58)
=5 0 1

Weighted Mean diff.

Figure 6. Pooled analysis of weighted mean difference in weight loss with Lorcaserin.
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Risk ratio

Study (95% CI) % Weight
Fidler et al. (2011) - 1.10(1.06,1.14) 50.9
O’'Neil et al. (2012) - 1.12 (1.02,1.24) 79
Smith et al. (2010) . 1.05(0.99,1.10) 41.2
Overall (95% Cl) A 1.08 (1.05,1.11)

N 1 5
Risk ratio

Figure 7. Relative risk of adverse events associated with Locaserin therapy.

5.2.4. Naltrexone/Bupropion-ER

Naltrexone/Bupropion-ER &] B9+ X 80| that a4 3} ot AS H7) &)
A&l 3719 RCT =& WEEA S Adsdnt. rade Hr7tE S
Aol AT HiAet T4 A3 Figure 8 o YERY Atk A
Naltrexone/Bupropion-ER %] 59| 9] eFFof - thH] A7 A =9 /A v
7}% H 2= -5.08 kg (95% Cl, -5.11 to -5.06 kg) ©]lth. ¢t Ad o] B 93k
Naltrexone/Bupropion-ER %] 5.<-9] 9] eFFof 7+ tH] F-2h-8 A1 o] Ad] 9 =+
Figure 9 o] 3£ A% o] 2t} Naltrexone/Bupropion-ER %] 52| Pooled RR & 1.22

o] ATt
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Weighted Mean diff.

Study (95% Cl) % Weight
Wadden et al. (2010) ] —4.20 (-4.29,-4.11) 8.0
Greenway et al. (2009) - —-3.10(-3.28,-2.92) 18
Apovian et al. (2013) -5.20(-5.23,-5.17) 90.2
Overall (95% Cl) ) —5.08 (-5.11,-5.06)

=5 0 1

Weighted Mean diff.

Figure 8. Pooled analysis of weighted mean difference in weight loss with Nal/Bup.

Risk ratio
Study (95% Cl) % Weight
Wadden etal. (2010) . 1.44(1.16,1.79) 17.5
Greenway et al. (2009) = 1.86 (1.28,2.70) 4.0
Apovian et al. (2013) . 1.14(1.07,1.21) 78.5
Overall (95% Cl) 1.22(1.15,1.30)
N 1 5

Risk ratio

Figure 9. Relative risk of adverse events associated with Nal/Bup therapy.
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5.2.5. Liraglutide

Liraglutide 9] ®]5+ X =0 thst FaAd 2 ebdAdS H7 s7] $13) 4719

AA ] fFFof - tiv] AT 7hs H i xk= -5.43 kg (95% Cl, -5.69 to -5.17
kg) o1ATh kA el Hrt o R 379 =o A Hild Liraglutide X 5.2
leFFolt div] B2 BAe] Ao Y+ Figure 11 oA B & 3L

Liraglutide X159 5% Ao 918 %= - 4t<] Pooled RR & 1.23 2 & |59

Weighted Mean diff.
Study (95% Cl) % Weight

Astrup etal. (2011) . —5.80 (-6.11,-5.49) 67.3

Lind et al. (2015) = -3.71(-4.75,-2.67) 6.2
Roux et al. (2017) . -4.20(-4.79,-361) 19.3
Dejgaard et al. (2016) ] -6.80 (-7.77,-5.83) 72
Overall (95% Cl) —-5.43 (-5.69,-5.17)

-5

0o 1
Weighted Mean diff.

Figure 10. Pooled analysis of weighted mean difference in weight loss with Liraglutide.
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Risk ratio

Study (95% Cl) % Weight
Astrup etal. 2011) 1.10(1.02,1.19) 63.6
Lind etal. (2015) [ 1.93(1.20,3.12) 124
Dejgaard et al. (2016) - 1.22 (0.94,1.57) 240
Overall (95% Cl) 1.23(1.11,1.37)

A 1 5
Risk ratio

Figure 11. Relative risk of adverse events associated with Liraglutide therapy.

5.2.6. &HF H|qF X g4 o] F3 H U}

Lo
o
oF
=
r d
il
2
=2
=
r
w
-
)
lo
Py
@)
—
w

Lo

FDA °f o]l 52l% 5%
H EHEA] A 7= Table 6 o] S.oF=] o] 9l 31719] A F el 3]
23,800 HolH, o523 it A o WA oR ALy gzt 729
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AT a2 a5 13 o= -2 Phentermine/Topiramate-ER (WMD ,-8.90 kg) ©] 3121,

7Hg A8 g5 1.l &L Orlistat (WMD, -2.97 kg) ©] 21t}

478 F-2go) FAHQ BA ASE HastA] kol SAA oA A9 E U
5714 ok AA S £33 ORS 2.91 (95% ClI, 2.28 to 3.71) ©] 2™, RRS 1.26
(95% Cl, 1.24 to 1.29) S 2 X, & Fojo] ehdAdS Hlw A gk Ho
F-2k8-0] RRo] 71 w& oF&E-2 Lorcaserin (1.08) ol o™, 71 H& oFES
Orlistat (1.45) ] ¥+=tl, Orlistat®] 282 B A5 AW A9 714z

T E 237 A Sl AT

Table 6. Summary of Findings regarding Weight Loss and Adverse Events of
Western Anti-obesity Agents*

Medication Weight Loss Adverse Events
WMD (95% CI) OR (95% CI) RR (95% ClI)

Orlistat -2.97 (-3.00 to -2.94) 3.59 (2.69t0 4.78) 1.45 (1.41 to 1.50)
Phentermine/ -8.90 (-8.92 t0 -8.88) 3.31(2.27 t0 4.83) 1.29 (1.251t0 1.34)
Topiramate

Lorcaserin -3.59 (-3.60 to -3.58) 1.38 (1.06 to 1.79) 1.08 (1.05t0 1.11)
Naltrexone/ -5.08 (-5.11 to -5.06) 2.01 (1.63t0 2.48) 1.44 (1.15t0 1.30)
Bupropion

Liraglutide -5.43 (-5.69 t0 -5.17) 2.77 (1.62 to 4.75) 1.23(1.11t01.37)
Overall -4.43 (-4.44 10 -4.42) 2.91 (2.281t03.71) 1.26 (1.24 t0 1.29)

* WMD = weighted mean difference, kg; OR = odds ratio; RR = relative risk
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5.3. 3 v vk X A o] Frad v b ot
5.3.1. Traditional Ma Huang Formulars (TMFs)

WEZEAA W73 7)g gexY 5 371K AEF whst (Traditional

Ma Huang formulars) o] ™3 671¢] RCT =55 tato 2 e s 23
sttt frad e Hr7kE g N AT AT Faaket A A=
Figure 12 ol Forest plot &2 F A ¥ o] it} A A TMFs x| S 2] ¢ 2 Fof o Ty
AF ko] 7 H k= -0.63 kg (95% ClI, -0.67 to -0.58 kg) ©] At} ¢hA A 9
B712 93 3749 TMFs X 2749 9 ok o] ot thu] F-zhg ko] Ay 9ldr =
Figure 13 oAl & 4= Tt} TMFs A &2 28 A A g% H7 49l
Pooled RR < 2.21 ©| 31t}
Weighted Mean diff.
Study (95% Cl) % Weight

Hioki et al. (2004) . —3.90 (-4.60,-3.20) 04

Park et al. (2014) . 0.19(-0.44,0.82) 0.5

Lee etal. (2010) . ~0.12 (-0.18,~0.06) 65.1

Park et al. (2012) [ 0.12 (~0.50,0.74) 05

Park et al. (2013) . ~1.07 (-2.250.11) 0.1

Li etal. (2010) . -1.60(-1.68,-1.52) 33.2

Overall (95% Cl) A -0.63 (-0.67,-0.58)

-5 0 1

Weighted Mean diff.

Figure 12. Pooled analysis of weighted mean difference in weight loss with TMFs.
40



Risk ratio
Study (95% Cl) % Weight

Park et al. (2014) 3.82(1.35,10.78) 30.2
Lee etal. (2010) 1.71(0.72,4.06) 36.9
Lietal. (2010) 1.29(0.41,4.03) 329
Overall (95% Cl) 2.21(1.24,3.93)

N 1 5
Risk ratio

Figure 13. Relative risk of adverse events associated with TMFs therapy.

5.3.2. Newly-developed Ma Huang Formulars (NMFs)

vkt 7heQ) b B2 E woFe® ot ke A= vkl (Newly-
developed Ma Huang formulas) 25-2] 54 2] RCT =H55 Aoz HEHEA S
Al Fadel B7hE A ANE A ASHYE Buket FEEH
A 3}= Figure 14 ol A% vhek 2ot A A NMFs #] 22 9] ofFof

7rero] 7k W2k -2.80 kg (95% Cl, -2.90 to -2.69 kg) ©] it} ¢kd Al o] Fr=

15 ol A = 5= Utk TMFs 2| 5t o] F-2h-8 A Ao /1 d = 3 %k<l Pooled RR

2 1.25 o]t}
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Study
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Boozer et al. (2002)
Hackman et al. (2006)
Boozer et al. (2001)

Greenway et al. (2004)

Overall (95% Cl)

0

1

Weighted Mean diff.
(95% CI)

—-1.64 (-1.78,—-1.50)
-2.70 (-3.97,-1.43)
—4.93 (-5.12,-4.74)
—3.20 (-4.60,—1.80)

—2.70 (-3.01,-2.39)

—2.80(-2.90,-2.69)

Weighted Mean diff.

% Weight

56.3
0.7
310

0.6

Figure 14. Pooled analysis of weighted mean difference in weight loss with NMFs.

Study

Coffey et al. (2004)
Hackman et al. (2006)
Boozer et al. (2001)

Greenway et al. (2004)

Overall (95% Cl)

Figure 15. Relative risk of adverse events associated with NMFs therapy.
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5.3.3. Formulas without Ma Huang (FWMs)
Hh A 5o &37F dvhal &z, vk olelo] Exevtow FAH
H] v} 2 (Formulas without Ma Huang) Z5-2] 5 2] RCT =& 58 o=

22 Agsgt. fade BhE 9% A AT AFuH B

B7HE 91337 9] FWMs 2| 51 ] 9] oFfFof i thH] F-24-8 2 of At
Figure 17 oA & 4= 2t} FWMs 2] 59| Pooled RR & 1.34 & | 5-2] §-2H-&

uk Al 7= A o] o) 22 134% & o).

Weighted Mean diff.

Study (95% Cl) % Weight
Sengupta et al. (2012) = -2.97 (-3.21,-2.73) 56
Cho et al. (2017) 5 ~2.70(~3.01,-2.39) 33
Lenon etal. (2012) . ~2.00(~2.08,-1.92) 465
Kamalietal.2012) 482 (-5.51,-4.13) 0.7
Pan et al. (2005) . ~0.90 (~0.99,-0.81) 440
Overall (95% Cl) ASTETET =156

-5 0 1
Weighted Mean diff.

Figure 16. Pooled analysis of weighted mean difference in weight loss with FWMs.
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Risk ratio
Study (95% Cl) % Weight

Cho et al. (2017) . 0.75(0.43,1.30) 69.5

Lenon et al. (2012) - 5.24(1.61,17.04) 13.1
Pan et al. (2005) - 0.75(0.18,3.14) 174
Overall (95% Cl) 1.34 (0.85,2.12)
N 1 5
Risk ratio

Figure 17. Relative risk of adverse events associated with FWMs therapy.
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oA Aok thste] MY B2 ATHE aE Bl e vy Tl
2

2.15 (95% Cl, 1.23 to 3.76), RR-> 1.37 (95% ClI, 1.17 to 1.59) ©] 1 t}. F-2}-8-2] RRO]
7P g RS NMFsi (1.25) oller 7b 58 aF8 TMFs (2.21)

o]dth 12t} ORS FWMs (1.42) o] 7Hd Al AALE AL, TMFsT-9] F2

Table 7. Summary of Findings regarding Weight Loss and Adverse Events of
Oriental Anti-obesity Agents*

Medication Weight Loss Adverse Events

WMD (95% CI) OR (95% ClI) RR (95% CI)
TMFs -0.63 (-0.67 to -0.58) 2.77 (1.29 to 5.98) 2.21 (1.24 to 3.93)
NMFs -2.80 (-2.90 to -2.69) 2.47 (1.16 t0 5.23) 1.25 (1.08 to 1.45)
FWMs -1.61 (-1.67 to -1.56) 1.42 (0.29 to 6.90) 1.34 (0.85 t0 2.12)
Overall -1.20 (-1.23t0 -1.16) 2.15(1.23 10 3.76) 1.37 (1.17 to 1.59)

* WMD = weighted mean difference, kg; OR = odds ratio; RR = relative risk; TMFs = traditional ma huang
formulas; NMFs = newly-developed ma huang formulas; FWMs = formulas without ma huang
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VI. CONCLUSION
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APPENDIX

Raw Data

Table Al. Raw Data for Meta-Analysis on Western Anti-obesity Drugs

Study Experimental Group Control Group
Wt. Loss, Wt Loss, Adverse Sample Wit. Loss, Wt Loss, Adverse Sample

Mean SD Events Size Mean SD Events Size
Finer -3.29 1.25 90 110 -1.31 0.54 61 108
2000
Derosa 9.5 3.7 126 -2.6 0.9 128
2011
Krempf -6.3 0.5 297 346 -3.3 0.5 253 350
2003
Muls -4.66 3.77 117 147 -1.88 4.46 96 143
2001
Karhunen -13.1 1.99 36 -8.6 1.66 36
2000
Miles -4.7 0.3 207 250 -1.8 0.3 157 254
2002
Davidson -8.76 0.37 519 657 -5.81 0.67 132 223
1999
Hauptman -7.94 0.57 165 210 -4.14 0.56 125 212
2000
Lindgarde -5.6 5.2 152 190 4.3 5.9 73 186
2000
Rossner 9.4 6.4 207 244 -6.4 6.7 85 243
2000
Torgerson -10.6 1.56 1392 1640 -6.2 0.92 916 1637
2003
Hill -7.24 0.52 107 113 -5.93 0.69 82 121
1999
Kelly -3.89 0.27 212 266 -1.27 0.28 166 269
2002
Allison -12.58 0.75 456 512 -1.79 0.75 344 514
2011
Gadde -10.2 0.28 878 981 -1.4 0.28 684 979
2011
Garvey -10.9 2.02 227 295 -2.1 0.39 155 227
2011
Garvey 9.12 1.72 65 75 -2.55 0.44 38 55
2014
Winslow -10.8 2.91 20 22 -4.7 1.23 17 23
2012
Aronne -8.9 1.4 89 108 -1.5 0.19 51 109
2013
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Study Experimental Group Control Group

Wt. Loss, WHt. Loss, Adverse Sample Wt. Loss, Wt. Loss, Adverse Sample
Mean SD Events Size Mean SD Events Size
Moldovan -13.4 2.51 39 -10.4 2.52 38
2016
Kim -7.2 1.1 27 28 -1.9 0.28 18 24
2006
Fidler -5.8 6.4 1289 1561 -2.9 6.4 1160 1541
2011
O’Neil -4.7 0.4 203 251 -1.6 0.4 179 248
2012
Smith -5.8 0.2 1016 1583 -2.2 0.1 920 1499
2010
Wadden -9.3 0.4 278 591 -5.1 0.6 66 202
2010
Greenway -4 0.6 36 61 -0.9 0.5 27 85
2009
Apovian -6.4 0.29 708 825 -1.2 0.19 343 456
2013
Astrup -7.8 1.5 91 93 -2 0.4 87 98
2011
Lind -3.77 3.1 33 63 -0.06 2.74 16 59
2015
Roux -6.1 7.3 1472 -1.9 6.3 738
2017
Dejgaard -8.2 2.7 39 50 -1.4 2.2 32 50
2016
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Table A2. Raw Data for Meta-Analysis on Oriental Anti-obesity Drugs

Study Experimental Group Control Group
Wt. Loss, WHt. Loss, Adverse Sample Wt. Loss, Wt. Loss, Adverse Sample

Mean SD Events Size Mean SD Events Size
Hioki -10.8 1.99 41 -6.9 1.11 40
2004
Park -0.86 1.73 15 55 -1.05 1.66 4 56
2014
Lee -0.62 0.07 8 15 -0.5 0.09 5 16
2010
Park -0.93 1.68 55 -1.05 1.66 56
2012
Park -1.95 3.35 58 -0.88 3.05 55
2013
Li -1.32 0.17 6 28 0.28 0.12 4 24
2010
Coffey 2.1 0.35 40 52 -0.46 0.37 38 50
2004
Boozer -5.3 5 83 -2.6 3.2 84
2002
Hackman -7.18 0.4 25 29 -2.25 0.34 17 31
2006
Boozer -4 3.4 29 35 -0.8 2.4 19 32
2001
Greenway -3.5 0.5 17 20 -0.8 0.5 13 20
2004
Sengupta -4.76 0.51 25 -1.79 0.34 25
2012
Cho -4.4 0.71 12 30 -1.7 0.52 16 30
2017
Lenon -1.5 0.24 16 59 0.5 0.22 3 58
2012
Kamali -4.37 1.52 31 0.45 1.24 31
2012
Pan -1.1 0.23 3 41 -0.2 0.16 4 41
2005
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