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Abstract

Introduction and Objective: Hepatocellular carcinoma (HCC) is a major life-threatening disease affecting
human health worldwide including Thailand. “Benja Amarit” (BJA) is a Thai herbal medicine formula for HCC
patients available in state health-care facilities. Nevertheless, clinical evidence to support the efficacy of BJA extract
for HCC treatment is still lacking. This study aimed to explore the efficacy of BJA extract on the survival rate of
patients with HCC.

Methods: A double-blind randomized controlled trial was conducted in HCC patients with Child-Pugh
class A or B, who could not receive standard treatment. We used the case (BJA group) to control (placebo group)
ratio of 2:1. Both groups received doses of treatment depending on body weight throughout the study. One-year
survival, hazards ratios, alpha fetoprotein (AFP) levels, and the quality of life (QoL) of the patients were evaluated.
Clinical outcomes were evaluated every 28 days for five times. An intention-to-treat analysis was used. Kaplan-
Meier, log-rank test, Cox proportional hazard model, Chi square or Fisher’s exact test, Mann Whitney U test, and
Generalized Estimating Equations (GEE) or Multilevel model (mixed model) were performed using STATA version
14.

Results: Of all 81 HCC patients, 45 participated initially in the study (32 in BJA group and 13 in control
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group). By the end of the 12-month study period, there had been 40 deaths (88.9% of all participants): 13 (100%) in

the control group and 27 (84.4%) in the BJA group. Based on a comparison between the two groups, their survival
rates were not different [crude hazard ratio (HR) = 0.67, 95% CI = 0.34-1.31].

Discussion: A significant HCC death prevention in the BJA group was observed with multivariate adjust-

ments for sex, age, tumor sizes, major symptoms and AFP levels (HR = 0.25, 95% CI = 0.06-0.97, p-value =
0.046). Moreover, flatulence (HR = 3.54, 95% CI = 1.017— 11.71, p-value = 0.046) was also found to be another

factor increasing the risk of HCC deaths. However, no significant difference of QoL between the two groups was

detected, nor were serious adverse events (AEs) reported in the BJA group.

Conclusion and Recommendation: This study on BJA treatment indicates that BJA extract is a factor for

decreasing mortality in HCC patients.

Key words: traditional medicine formula; Benja Amarit; extract; hepatocellular carcinoma; efficacy; survival
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Table 1 Dosage of the Benja Amarit Extract per body weight of the participants in the study

Body weight (kg)

Dosage of the Benja Amarit Extract

< 30 50 mg per day (Take 1 capsule in the morning and 1 capsule in the evening)
31-45 75 mg per day (Take 2 capsules in the morning and 1 capsule in the evening)
46-60 100 mg per day (Take 2 capsules in the morning and 2 capsules in the evening)
61-75 125 mg per day (Take 3 capsules in the morning and 2 capsules in the evening)

> 75 150 mg per day (Take 3 capsules in the morning and 3 capsules in the evening)
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o
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placebo for 28 days

- Followed up 6 times: day 0, 28, 56, 84, 112 and 140
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- Completion of followed up with Day 365

/

Figure 1 CONSORT diagram for patient recruitment and follow-up
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nax wuh lifensiansheiuathadisiud dnymeadia (p-value > 0.05) (Table 2)

Table 2 Baseline characteristics of intervention and control groups (n = 45)

Variables Control group Intervention group p—values
(n=13) (n=32)

Age (years), Mean + SD 52.15 + 7.49 58.03 + 9.09 0.07*

Male, n (%) 11 (84.62) 25 (78.12) 1.00"

History of liver disease, n (%)

Yes 2 (15.38) 5(15.62) 0.36"
Alcohol, n (%)

Yes 9 (69.23) 26 (81.25) 0.44"
BMI, Mean + SD 22.57 + 2.81 22.07 = 4.27 0.24*
Body temperature (°C), Mean + SD 36.56 + 0.56 36.45 + 0.38 0.15%
Pulse rate (per min), Mean + SD 82.46 + 13.85 82.31 +11.77 0.98*
Respiratory rate (breaths/min), Mean + SD 19.69 £ 0.75 20.06 + 0.80 0.117
Blood pressure, Mean £ SD

systolic (mm Hg) 121.92 £14.64 117.03+17.37 0.38*

diastolic(mm Hg) 77.84+10.16 73.78 £ 11.96
Blood chemistry, Mean £ SD

Hemoglobin (g/dl) 11.92 + 2.49 10.64 + 2.50 0.24*

Hematocrit (%) 35.91+7.10  33.22 +5.5410 0.31*

Platelet Count (mm3) 245,538.50 * 199,354.80 *

156,731.50 11,0846 0.31*

BUN (mg) 12.93 + 4.92 11.58 + 5.06 0.33*

Serum Creatinine (mg% ) 0.84 +0.18 0.96 + 0.54 0.40*

eGFR 96.48 + 19.26 88.25+16.14 0.06*

Total Bilirubin (U/L) 2.025 +1.77 2.57 £3.10 0.56"

Direct Bilirubin (mg%) 1.12 £ 1.44 1.14 £ 1.84 0.97%

ALP (U/L) 248.66 + 188.01 219.28 + 136.48 0.57*

AST (U/L) 119.09 £71.0471 131.31 £ 109.25 0.87*

ALT (U/L) 72.81 £45.99 72.81+£77.85 0.48*

Present Complaints
Dyspepsia (VAS), Mean + SD 2.23+0.55 259 +2.78 0.82*
Appetite loss (VAS), Mean + SD 1.38+2.02 1.31 + 2.66 0.48*

Fatigue (VAS), Mean + SD 2.69 + 2.56 2.96 + 3.35 0.75*
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Table 2 (cont.) Baseline characteristics of intervention and control groups (n = 45)

Variables

Excretion, n (%)
every day

Sleep, n (%)
normal

ECOG score, n (%)
0
1

4 (30.77)

18 (56.25)

Tumur size (cm) (Tumor-related indicators), n (%)
<5
=5

AFP (ng/ml), n (%)
< 400
= 400

Control group Intervention group p-values

(n=13) (n=32)
12 (92.31) 30 (93.75) 0.34"
11 (84.62) 19 (59.38) 0.16"
9 (69.23)
14 (43.75)

0.19"

2 (1 5.38) 9 (28.1 2) 0.28"
26 (57.78) 10 (76.92)

4 (30.77) 9 (28.12) 0.917
20 (44.44) 5 (38.46)

fChi-square test 1138 Fisher's exact test, *Mann Whitney U Test
SD = standard deviation; ALT = alanine aminotransferase; AST = aspartate aminotransferase; ALP = alkaline phosphatase;
eGFR = Esttimated Glomerrular Filtration Rate. ECOG = Zubrod-ECOG-WHO performance status; AFP = alpha-fetoprotein.
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ﬂﬁﬁﬂuazwawnﬁ’mﬂﬁﬁﬁmsﬁL?;m%'mﬁ'n
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Lﬁaﬁimﬁumamwauﬂuamaqﬂgﬂqa%ﬂ
NziSuraasUdam AN A S UL ae
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warmsasunlasessydu AFP Whsuifiey
synidensSaraderornngs ndadn
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WASNGNAILANWANE 1N UD LN HTEF AT
&06 (p = 0.04) LLa::sﬂ‘m@LﬁaaaﬂﬂdmwwaaaLLag
NANAILANLANG 1T IN T ATYNIIETE
(p = 0.02) BINITUFAIEFTY 217 81N1TV109DA
wiwres exmsidenms exmssowmds msiu
the maveundy luaneharis :inilasesiu AFP
Sz INgNNaaDILAENENeUAN luaneari
(p = 0.16) aehalsfienuseei AFP FofuanTied
nzi59asnguneansiiunliuanas (Table 3)
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TULTI (serious AE)
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Table 3 Comparison of clinical aspects of HCC between intervention and control groups on days 28, 56, 84, 112, and 140

Clinical sign Control group Intervention group p-values
Day 28 Day 56 Day 84 Day 112 Day 140 Day 28 Day 56 Day 84 Day 112 Day 140
n=13 n=8 n=7 n=4 n=1 n=32 n=21 n=14 n=9 n=5

Present Complaints

Dyspepsia (VAS) 392+ 7.7+ 6.33% 6.00% 0 272+ 505+ 3.89+ 343:x 250t 083
3.09 2.84 1.53 2.83 3.38 327 262 3.46 2.89
Appetite loss 167+ 275+ 4.00% 0 0 2.00+ 292+ 225+ 300%+ 167t 0093
(VAS) 2.64 2.21 5.66 344 337 341 412 2.89
Fatigue 400+ 550+ 600+ 6.00% 0 433+ 471+ 480+ 328+ 350% 0.32
(vAS) 2.80 3316  1.73 1.41 273 282 322 3.25 412
Excretion
every day 12 8 6 4 1 24 17 12 7 5 0.29'
(92.31) (100.00) (85.71) (100.00) (100.00) (75.00) (80.95) (85.71) (77.78) (100.00)
2-3 times a day 0 0 1 0 0 6 2 2 2 0
(0.00) (0.00) (14.29) (0.00) (0.00) (18.75) (9.52) (14.29) (22.22) (0.00)
more than 3 days 1 0 0 0 0 2 2 0 0 0

(769) (0.00) (0.00) (0.00) (0.00) (6.25) (9.52) (0.00) (0.00) (0.00)

Sleep

Normal 10 5 3 2 1 23 1 9 7 4 0.70"
(76.92) (62.50) (42.86) (50.00) (100.00) (71.88) (52.38) (64.29) (77.78) (80.00)

Abnormal 3 3 4 2 0 9 10 5 2 1
(23.08) (37.50) (57.14) (50.00) (0.00) (28.12) (47.62) (35.71) (22.22) (20.00)

ECOG score,

n (%)

0 5 3 3 2 0 2 3 1 3 2 0.04*
(71.43) (37.50) (75.00) (66.67) (0.00) (13.33) (14.29) (14.29) (50.00) (100.00)

1 0 1 0 1 0 2 1 1 2 0

(0.00) (0.00) (0.00) (33.33) (0.00) (13.33) (4.76) (14.29) (33.33) (0.00)

Tumor size (cm) (Tumor-related indicators), n (%)

<5 6 5 3 3 0 3 2 3 1 2 0.02*
(100.00) (100.00) (100.00) (100.00) (0.00) (42.86) (50.00) (75.00) (50.00) (100.00)
25 0 0 0 0 0 4 2 1 1 0

(0.00) (0.00) (0.00) (0.00) (0.00) (57.14) (50.00) (25.00) (50.00) (0.00)

AFP (ng/ml), n (%)

n 12 8 6 4 0 22 17 1 9 5 0.16"
<400 3 2 1 0 0 9 8 5 5 3

(25.00) (25.00) (16.67) (0.00) (0.00) (40.91) (47.06) (45.45) (55.56) (60.00)
> 400 9 6 5 4 0 13 9 6 4 2

(75.00) (75.00) (83.33) (100.00) (0.00) (59.09) (52.94) (54.55) (44.44) (40.00)

"Multi-level model (Mixed model), * Generalized Estimating Equations (GEE)
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(Table 4)

Kaplan-Meier survival estimates
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Figure 2 Kaplan-Meier survival curve in intervention and control groups (Log—rank test, p-value = 0.24)
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Table 4 Hazard ratio of Hepatocellular Carcinoma patient between intervention and control groups

Clinical sign/factors related Hazard ratio (95%Cl)

to HCC Crude p—valuesT Adjusted p—values'r
Age (years) 0.96 (0.93-0.99) 0.03 0.98 (0.90-1.08) 0.81
Gender

Male 1.00 1.00

Female 0.74 (0.32-1.70) 0.48 0.33 (0.08-1.41) 0.14
Chief complaint
Dyspepsia

No 1.00 1.00 0.04

Yes 2.16 (1.11-4.21) 0.02 3.54 (1.07-11.71)
Appetite loss

No 1.00 1.00 0.38

Yes 0.98 (0.52-5.69) 0.97 1.71 (0.52-5.69)
Fatigue

Yes 1.00 1.00 0.44

No 2.04 (1.06-3.93) 0.03 1.70 (0.44-6.54)
Excretion

every day. 1.00 1.00

2-3 times a day 5.46 (1.22-24.52) 0.03 13.02 (0.64-267.16) 0.09

more than 3 days 7.85 (0.93-65.99) 0.06 44.24 (0.79-2455.28) 0.06
Sleeping

Normal 1.00 1.00

Abnormal 1.96 (1.01-3.79) 0.05 2.34 (0.50-10.98) 0.28
Tumor size (cm) (Tumor-related indicators)

<5 1.00 1.00

=5 0.39 (0.16-0.92) 0.03 1.07 (0.26-4.46) 0.92
AFP (ng/ml)

<400 1.00 1.00

= 400 1.00 (0.99-1.00) 0.06 1.00 (1.00-1.00) <0.01

T Cox regression
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"Multi-level model (Mixed model)
=Y
anisaua

msfnenlnesaiinnUssseimandiodnm
UsrRvBnavassnsanaeTuenunasunag lag
Usefinda300Tie 39NDIMIUIHAUG NN
FeudidnnaTelsnnsSaradeur R W
45 7o leaflumsinwidomeedfinuuuga &
NRNAILAN wazLnTevaraems szeznalu
miLﬁﬁJ%@ﬁAﬂﬁ%ﬂéjuﬂ’h 53 nnlaewentnavaviae
3 witlwmeaziuoanideamitofs lssmenuna
wzSsnuaTemi Jmieguansnd, lsswenng
olans JamTaalass uaz lssweninadnias
Jinguanzoi mﬂaﬁ’mﬂaé’ﬂwmgﬁigmmﬁu
ULAENANINTIY NI fTRva 59833

VINANNAADY (32 318) LALNANAILAN (13 T18)

! ¥ ¥ A v [ 4
wu Funsdtedunemaannnittesay 78
uazdlonywanannnii 52 Taulil saeedpeiu
Snwasiuguzadlsannzlsansdsiunugli@
msatlwnemegoniuwemdota 2-3 wh™ usan
Snwnztszmnsiugrdulngazlifiussians
[~ o ! o 1 ¥ ¥ a v g; 1
Wulsadu uanduwuddhssidevisanngs
FlngfiUseIdmsdnueanagadlaamniy b
| A wa 4 ¢ a '
NRNNARRINNYIEIFNTANLERNagaRLAUN
& A A € v v G
Touae 80 TIMIANLaaNagaaNTINIALTIUE Ve
fdnresmsifinlsnazSesiuanmeuii™
NNMIUseiindseininarasanssnasiiy
° L [ % a
enugasNnad lugthenzSeiudnamaszdiv
MaLEesdéty, anmzeaniy (ECOG), 21

Wiaganens RECIST criteria bagmsiasias



JThai Trad Alt Med

Vol.21 No.2 May-Aug 2023 [293]

9093561 AFP WisuifleudihasmSumades
anana ndsmadalasoneiaelwiud 28, fu
71 56, Yufl 84, Fufl 112 uariudi 140 wudhanmy
2038112t (ECOG, p-value = 0.04) uazauoiia
99N6NN RECIST criteria (p-value = 0.02) Jenu
HOINEITEN I NNRNTIAADILALNRNAILANDE 1S
RUFAYNNETA N ADNFNNARDINEN1IED9
i{ﬂaﬂLLagmu1®ﬁauLﬁadaﬁa®aaaH'Nﬁﬁaéwﬁzy
YaDia (Table 3) HOAARBINLTIENUMIANEN
294 Yapasert R lazamie (2020)" wudn ensane
LoanesosTRs LIS mn S et
IraaNIS Gy (HepG2) it dose-dependent
loesnaatioueanagaduasshiueNL AN ada
E]Vémﬁmﬁ? mitochondria-mediated apopto-
sis pathways WasNaNFUlLAA ROS (Reactive
Oxygen Species) generation Lag endoplasmic
reticulum stress-mediated apoptosis aneg
FoldoUssdiudanmesasiinuedidm
ekl a%aaaqﬂa;mwmw ﬂdmwwaaaﬁﬁwznmﬁ Hile
1300 TinaLSauay 50 (median survival time)
i 93 u Feoaningueaunuiifavesna?
NihudmaatieaySauay 50 Wnszazia 103
S U HmMITeetineaaeT9nmmMIenEN
ﬁwdwamju‘maaaLLazﬂq's\lmuQNﬁ’%uvLs\imeiw
i (p-value = 0.24) muﬁaémj@w 1 Inauwu

WhsidelunguaueuiFediavionns vz

e e

NI ATLNgRnaaessiliiiengdman 6 31

A

WaAAT1e3 HR enel Cox regression WU Egﬂa |
PasaInguiSTmmTaedia luanehei ani
Saenuauiiade et a1y wnevauitasan ams
uERsEeTY Uavseiu AFP nduwud dihelse

NUSITRATLN I SUmMIERRehSUENLRAd Mg e

A o dl 1 a  Aa < o [

S\Ia@ﬁ'lLﬁ&lﬂ@'laﬂ']il,ﬁ&l“ﬁ’)@'ﬁlaﬂiﬁﬂmglﬁﬂ@]‘]_lL‘]J%0.25
oA o LAY 2. A

LN bNBLN EI‘LIﬂ‘LJﬂEjNVlVL@I?LI AR RIAEINZENR I [QREN

o

hasatadiusnugyasugadduiadadaeiu

maduinaasiansssduaesflitaddny
NNEDR FaaAa0INTUTILNUNITANSI 29T
warldn ™ finud1ehSuendn (Traditional
Chinese Medicine: TCM) #1432s lwms¥nm
spSeduin uthivddnfitiuaamadedin
2951128167 (crude HR = 0,65, 95%CT: 0.64-0.66)
waznUehIueSwiutladuddnfidostiuns
FeFinvasdtheonzSeduluszeas 5 1 (adjusted
HR = 0.46, 95%CI: 0.40-0.52, p-value < 0.0001)
aehdlsfimunaanmsanslunseil Tinuans
Tl R N TR ot ARR et aE O N IO PARC YO

ADAMNERE (Table 5) LANGAINKNAMIAN LD

|
[22] &

na&s venatiusuazamse (2017)™ AWUNMNTIN
ASLUUARRL NIRRT T-FLICT
2 S llaAngedunnifan loodnaisdw
peheuddmeniiciie endaitastiafan
#1 2 athelsfionumnniensing unuasduaay
WU naRneapEN ldSUasEiRmS ULy
HUDNIIITIFIUGTUN 29 D9 Tuhl 112 Fatiumn
Aenwhnziuwadmstsedingmnndina e
T-FLICT 2 YuannTufl 28 auiieTuil 140 Huwn
Tlnansnzimuingeaunfon Lavgefign
. 4 ~ o 4
AN 140 (WwaugavanILIziW)
,ﬁ 2. A1 2

madn lueSeitlainuseanuains i

Usvasdrasms iasatamIueiuyasngag

12 i

RGN AT RSN AR EAE
A L% a a o ! o @ ° 6
BuduliluAenmadeniui d3uenwmsunasd
MUV UUANSLALE TR §18170 14 11

ArhenzSeduldachalaansdy Tinuanmslaife



[294] 1sdrsmsumnduuslnauansuuniniudan

U 21 aiui2 wgunrAx-FanAx 2566

Uszaaaiiguiss
X g.// gdy o dll o v v

mafinessifidodiafiasannd wingia
MsAvenfigadoyasnysnifawatosniieme
ghaehafilddnnmly fo Snudhisisude
@ o oA e v &
Fhulouar 61.64 vasmnadnothefiennmly o
onasena Winadwitnsiladelainuanuuanes

pENIRTIF A eaDa

%4
vodsi
" an_ L X ac

mafnmneadinaTehdunmsfinmnive
WUUEN Angueiuai wasundedadniy ay
wsnaasseme inefnagUuasiuiuldi ssade

Y o & A ¢ o o A
d¥uengasanadfilslomt duiladefigne
A a2 Ao 2 3 6 o 1
anlomafazifeTinvasdihusySasaaduasle
Snvisdsflenuaaniugeouas inunaanueims

1 R 6 v T =R a o 19
Taiiaszaadriguuss doiudsnsimshansario
dSugnuasnadnysanmssansnmgie
< o A A Aa o

NuSaraadLiaiNnaTsuEIonTIe 1ums
WonuigUiensiuraadiuiininigaislinms
SUUERY hasimINNudaeafutasans
Aa N 6 & & o ° 6
sondia ludihef esarinduewaasugad

A A A Ao A a o o X
WKL WD EUE U ENTNAYRILNeNTUH

aaanssuilsgma

POVOU QDY BIUILNITHASTINIIUL D
TsanentnasziSeguanemil Jwinguananid,
Tsawemnaslans Swmiealass uaz lssmenina
a a [ o = Q‘ 2 o
Fnfian TmTeguananil AlFmsatuayuns
U DYAGADAAUSIUILANNFEAINUNHHENTIN
UUAE AU IVLIRDATTUEIATINIUN LHETD
PaUREM M dTnuan e Iinalans

dl 3 L% =3 ¥ ¥ v 1 a v [
AlAmsasiuayumafudoyagidrsnadedy

DE96 FINDINNADNNTENNAULLN FBENFAS
NAINEELYDLNU LG 1N LES N LAZNIS

PALIANADANWHANA U LF lum3einmil

References

1. Fongchan S, Vorapongsathorn S, Bhavabudananda P,
Chooratna K. Liver Cancer Prevention and Control. Thai
Cancer Journal. 2019;39(2):64-7. (in Thai)

2. Chonprasertsuk S, Vilaichone R-k. Epidemiology and
treatment of hepatocellular carcinoma in Thailand.
Japanese Journal of Clinical Oncology. 2017;47(4):294-7.

3. Cabibbo G, Enea M, Attanasio M, Bruix J, Craxi A,
Cammé C. A meta-analysis of survival rates of untreated
patients in randomized clinical trials of hepatocellular
carcinoma. Hepatology. 2010;51(4):1274-83.

4. Horneber M, Bueschel G, Dennert G, Less D, Ritter E,
Zwahlen M. How many cancer patients use complemen-
tary and alternative medicine: a systematic review and
metaanalysis. Integr Cancer Ther. 2012;11(3):187-203.

5. WuP, Dugoua JJ, Eyawo O, Mills EJ. Traditional Chinese
medicines in the treatment of hepatocellular cancers:
a systematic review and meta-analysis. Journal of Ex-
perimental & Clinical Cancer Research. 2009;28(1):112.

6. Tantipidoke Y, Tantipidoke R, Nakaphan T, Teerachai-
sakul M. Traditional Thai Medical Perspectives on Liver
Cancer and Its Treatment: Results of a Qualitative Study.
Journal of Thai Traditional & Alternative Medicine.
2018;16(3):390-404. (in Thai)

7. Healing Arts Practices Division. General traditional
medicine textbook. Bangkok: Office of the Permanent
Secretary Ministry of Public Health; 2540. (in Thai)

8. Phraya Pisanuprasatwet. Wetsuksa Peatsatsungkap.
Bangkok: Thai Yosse bridge printary; 1908. (in Thai)

9. Thai Traditional Medicine Research Institute. Thai
traditional medicine practice Guideline of liver cancer
treatment. Bangkok: Department of Thai Traditional and
Alternative Medicine, Ministry of Public Health; 2016.
(in Thai)

10. Thai traditional medicine research institute. Study of the
use of Benja-Amaritta in liver cancer patients according
to Thai traditional medicine. Bangkok: Department of
Thai Traditional and Alternative Medicine, Ministry of
Public Health; 2016. (in Thai)

11. Thai Traditional Medicine Research Institute. Report



JThai Trad Alt Med

Vol.21 No.2 May-Aug 2023 [295]

12.

13.

14.

15.

16.

of the cancer treatment by Benja-Amaritta recipe in
Thai traditional and complementary medicine hospital.
Bangkok: Department of Thai Traditional and Alterna-
tive Medicine, Ministry of Public Health; 2014. (in Thai)
Panyaphu D, Worakunphanich W, Bancheun K, Pan-
ichanukonkul A, Suemanotum P, Khantong K, Jeabna K,
Tungsukruthai P, Itharat A, Teerachaisakul M. Quality
control, anti-cancer effect in vitro, toxicity, and actual
use research of Benja-Amaritta for cancer treatment
according Thai traditional medicine. Thailand Research
Symposium 2016; 2016. (in Thai)

Chow SC, Shao J, Wang H, Lokhnygina Y. Sample Size
Calculations in Clinical Research. 3rd ed. Chapman and
Hall/CRC2017.

Schoenfeld DA. Sample-size formula for the proportional-
hazards regression model. Biometrics. 1983;39(2):499-
503.

Schipper H, Levitt M. Measuring quality of life: risks
and benefits. Cancer Treat Rep. 1985:69(10):1115-25.
Thongprasert S, Intarapak S, Saengsawang P, Thaikla
K. Reliability of the Thai-modified Function Living In-
dex Cancer questionnaire version 2 (T-FLIC 2) for the
evaluation of quality of life in non-small cell lung cancer
patients. J Med Assoc Thai. 2005;88(12):1809-15.

17.

18.

19.

20.

21.

22.

Lengsawangwong O, Wimuktayana S. Liver cancer.
Journal of Health Research. 2019;12(2):1561-7. (in Thai)
Charoenmukayananta S. Primary Prevention of Hepato-
cellular Carcinoma. Journal of Health Systems Research.
2009;3(3):434-9. (in Thai)

Yapasert R, Sripanidkulchai B, Teerachaisakul M,
Banchuen K, Banjerdpongchai R. Anticancer effects of
a traditional Thai herbal recipe Benja Amarit extracts
against human hepatocellular carcinoma and colon
cancer cell by targeting apoptosis pathways. J Ethno-
pharmacol. 2020;254:112732.

Liu X, Li M, Wang X, Dang Z, Yu L, Wang X, Jiang Y,
Yang Z. Effects of adjuvant traditional Chinese medicine
therapy on long-term survival in patients with hepatocel-
lular carcinoma. Phytomedicine. 2019;62:152930.

Liao YH, Lin CC, Lai HC, Chiang JH, Lin JG, Li TC.
Adjunctive traditional Chinese medicine therapy
improves survival of liver cancer patients. Liver Int.
2015;35(12):2595-602.

Yossathera K, Worakunphanich W, Teerachaisakul M,
Stienrut P. Traditional Thai medicine formula : Benja
Amarit in liver cancer patients : a safety and quality of
life. Journal of Thai Traditional & Alternative Medicine.
2017;15(3).301-11. (in Thai)



