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Abstract

Introduction and Objective: This study sought to determine the effectiveness of the Andrographosis
paniculata (fa thalai chon in Thai) herb, in ground-powder form, in the treatment of COVID-19 compared to fa-
vipiravir, which is the current standard treatment regimen in Thailand.

Methods: The study was a randomized controlled trial in subjects aged 18 to under 60 years, who were
diagnosed with COVID-19 by a positive RT-PCR test and were recruited from Muaklek Hospital from October
2021 to April 2022 classified as having mild disease. Patients were block randomized into three treatment groups.
The first group was treated with ground powder of the aerial parts of A. paniculata (400 mg per capsule containing
11.35 mg of andrographolide) 180 mg/day for 5 days. The second group was treated with ground A. paniculata
leaves (400 mg per capsule containing 24 mg of andrographolide) 180 mg/day for 5 days. The third group was
treated with favipiravir at a dose of 3,600 mg on day 1 and 1,600 mg/day on days 2 to 5. Patients were followed up
for 10 days, with worsening of clinical severity indicated by change in color category, new pulmonary infiltrations
on x-ray, and viral load reduction on days 0, 5 and 10 as the primary outcomes.

Results: All 231 subjects were recruited to the study, with 77 assigned to each group. None of the groups
had worsening of clinical severity indicated by change in color category. The difference in new pulmonary infiltra-
tions between the groups was not statistically significant (p = 0.07), nor was the elevation in liver enzymes (p =
0.7). Viral loaded reduction did not differ significantly between each group. Log reduction on day 10 was 3.943
=+ 1.354 in the first group, 3.943 £ 1.414 in the second group, and 3.994 = 1.284 in the third group, which also
showed no significant difference (p = 0.996).

Discussion: The efficacy of ground powder of both aerial parts and leaves of A. paniculata was not sig-
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nificantly different from favipiravir in the treatment of COVID-19, whether measured by pulmonary infiltrations

on x-ray, change in clinical severity, or viral load reduction, throughout the follow-up period of on days 0, 5

and 10.

Conclusion and Recommendation: Comparison of effectiveness between powders of both aerial parts

and leaves of A. paniculata shows no significant differences from favipiravir in the treatment of mild COVID-19

apart from the cost, where A. paniculata is more accessible and affordable. The conclusion of the study supports

the decision to use A. paniculata powder as first treatment for mild COVID-19.

Key words: Andrographis paniculata, favipiravir, COVID-19, andrographolide
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Table 1

Percentage of patients participated in each research group. Classified according to general information.

General Information Percentage of patients in the group (number of patients) P-value
Group 1 Group 2 Group 3
ground powder of ground powder of Favipiravir
the aerial parts of the leave of n=77
A. paniculata A. paniculata
n=77 n=77
Sex 0.110
Male 61.0 (47) 44.2 (34) 53.2 (41)
Female 39.0 (30) 55.8 (43) 46.8 (36)
Age (Years) 0.910
Below or equals to 30 40.3 (31) 46.8 (36) 49.4 (38)
31-40 27.3 (21) 20.8 (16) 23.4 (18)
41-50 19.5 (15) 20.8 (16) 18.2 (14)
51 and above 13.0 (10) 11.7 (9) 9.1 (7)
Marital Status 0.689
Single 89.6 (69) 85.7 (66) 89.6 (69)
Married 10.4 (8) 14.3 (11) 10.4 (8)
Body Mass Index (BMI) 0.037*
Underweight (< 18.5) 9.1 (7) 11.7 (9) 7.8 (6)
Normal (18.5-22.9) 37.7 (29) 53.2 (41) 42.9 (33)
Overweight (23.0-24.9) 18.2 (14) 6.5 (5) 26.0 (20)
Obese (= 25.0) 35.1 (27) 28.6 (22) 23.4 (18)
SARS-CoV-2 Strain 0.636
Delta Strain 55.3 (42) 49.3 (36) 48.0 (36)
Omicron Strain 44.7 (34) 50.7 (37) 52.0 (39)

*Statistically significant at level < 0.05
**Statistically significant at level < 0.01

RT-PCR luiufl 1, 5 uas 10 loenguithed e
SurhARTAes Adad1ur09na detected an
AR 09a9NFe MuaINaIwto AT
Wmzarolas wasnIuaaNaNId 11 bua09
Ameaelas eudeu (Table 3) Lﬁaﬁmimmm
nanrihemuhaadiul luiemadentu ngad

1 e detected anad iuSoeay 76.6 i 5 Las

Soeae 28.6 TWIWA10 nquT 2 fiwa detected am
a9 fiufosay 701 T 5 uazSeeas 20.8 lwiu
71 10 uasngnit 3 fwa detected Wiudoeas 79.2
Tu¥ud 5 wariouny 351 TuwTuit 10 mud
(Table 3) Nan39%51891fI% inconclusive

N aﬁam%awuﬁiﬁmaﬁwms\l
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Table 2 Chest X-ray result (CXR) at Day 1, 5, and 10 of each patient group

Day Examined Percentage of patients in group (number of patients) P-value
Group 1 Group 2 Group 3
Grounded powder Grounded powder Favipiravir
from parts of from leaves of n=77
A. paniculate A. paniculata
above ground n=77
n=77
Normal Abnormal Normal Abnormal Normal Abnormal
Day1 100.0 100.0 100.0 N/A
(77) (77) (77)
Day 5 98.7 1.3 94.8 5.2 100.0 0.310
(75) (1) (73) (4) (76)
Day 10 100.0 100.0 100.0 N/A
(76) (77) (76)

*Statistically significant at level < 0.05

**Statistically significant at level < 0.01

Table 3 RT-PCR result at Day 1, 5, and 10 of each patient group

Date Percentage of patients in group (number of patients) P-value
Examined Group 1 Group 2 Group 3
Ground powder of Ground powder Favipiravir
the aerial parts of from leaves of n=77
A. paniculata A. paniculata
n=77 n=77
8 2 5 2 8 e
3 o @ 3 o @ 3 o @
u 3 S - 3 <} = ] <}
2 a 2 2 a = 2 a =
Day 1 0 100.0 0 0 100.0 0 0 100.0 0 N/A
(77) (77) (77)
Day 5 1.7 76.6 10.4 14.3 70.1 13.0 9.1 79.2 9.1 0.755
(@) (s9) (8 (1) (4 (10) (1) (1) (7)
Day 10 54.5 28.6 15.6 58.4 20.8 18.2 54.5 35.1 9.1 0.258

(42)  (22) (12)  (45) (16)  (14) (42)  (e7) (1)

*Statistically significant at level < 0.05
**Statistically significant at level < 0.01
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2.3 USsnewla¥a (viral load) Tududt 1, 5
ag 10 (M2e36 log 10 copies/ml)

FowSeudeuBanash3a (viral load) Tng
ifgmaamjaﬁaaa'w%d 3 Nax W 1, 5 uaw 10
Toel¥aaGenuussUsmaldienuuniad (one-
way repeated-measures ANOVA) WU LT
1154 (viral load) 2a9msuaanarwmiiofveasih
neanelas muenewza Ik luzashmeaislas
e IR A0S lud 1, 5 uay 10 S5
TSauanehafuaehafitiddymesiia (F(2,228)

= 220.031, p < 0.001) (Table 4)

FlaRasanyBanashds luwiud 1, 5 uae 10
gaangarilae wudh filaelungsd 1 fu5am
hiSaaaelwiug 1 whiu 3.917 = 1.361 5ufi 5
Whify 2.456 + 1.001 waeufl 10 whitn 1,510 =
0.450 mjmﬁ 2 fiBsnlSamasluiud 1 whiy
3.914 = 1.432 ufl 5 Whify 2.548 = 1.141 uasu
71 10 Wi 1.451 = 0.467 LLazﬂﬁjmﬁ 3 Toeinde
Tt 1 whit 3.970 = 1.297 il 5 whiy 2,510
+ 1.002 waeTufl 10 whif 1.548 = 0.658 (Table
5)

Table 4 ANOVA table shows the effect of viral load on ground powder of the aerial parts of A. paniculata, ground

powder of A. paniculata leaves and Favipiravir on Day 1, 5 and 10 (Iog 10 copies/ml)

SS
Between groups 376.33
Within group 194.98
Total 571.31

df Ms F

2 188.16 220.031**
228 0.855
231

** p<0.001, SS = Sum of Square, MS = Mean Square

Table 5 Viral load test result at Day 1, 5, and 10 of each patient group (Iog 10 copies/ml)

Patient group Date examined Mean S.D. F-test

Group 1

Ground powder of the aerial parts of A. paniculata Day 1 3.917 1.361 0.040
Day 5 2.456 1.090
Day 10 1.519 0.450

Group 2

Ground powder of A. paniculata leaves Day 1 3.914 1.432 0.120
Day 5 2.548 1.141
Day 10 1.451 0.467

Group 3

Favipiravir Day 1 3.970 1.297 0.363
Day 5 2.510 1.003

Day 10 1.548 0.658
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2.4 @1 WBC

MAMIATI9EN WBC lwiud 1 uag 10 wu
31 fidsnievoiaeiien WBC agfluinmet
U 1lavhmInesaLeNELANEeNIEEae
f1 WBC amnwamsnsaluwiud 1 uaziud 10
maaﬂﬁméﬂuaﬁ”’@ 3 NN WU WAMTHTIF WBC
Tudt 1 uariud 10 LeNenIrT e ailTiud Ay
IsAfnisEeL 0.05 (wamwmﬂuﬁ%ﬁl 1 §en
F-test = 3.477, P-Value = 0.033 LLAEHNANITETIA
17 10 e F-test = 4.330, P-Value = 0.014)
(Table 6) WionBauifiunen WBC 209547 1 uay

Sufl 10 5o 3 naw Lo ldafidanaudstison

NI mLL‘].lU’i@%W (one-way repeated-measures
ANOVA) WUONGNSTTUuaenIdtesneityymaatia
(Table 6)

2.5 @1 BUN

HAN3ATIaF1 BUN Tiufl 1 uae 10 wu
1 §idhsasderioiaadlen BUN oglunnsing
Sevnismageuansuana e sifuese
BUN a1nHansasia wiudl 1 uasiufi 10 2a
nemrents 3 naw Tnaldatnamauassaums
Lﬁﬂ?LLUU%@%W (one-way repeated-measures
ANOVA) lsinuamnauanearuaeeidaddy

Aa

YNIFDAEN (p > 0.05) (Table 6)

Table 6 Blood test result at Day 1 and 10 of patient group

Blood test result (mean = SD)

Group 1 Group 2 Group 3 P-value
Day 1 Day 10 Day 1 Day 10 Day 1 Day 10 Day 1 Day 10
WBC (cell/mm®) 6,438.8 + 8,146.6 + 5,769.2+ 7,339.7+ 6,1194 =« 7,7159=+ 0.033* 0.014*
1,628.5 1,746.9 1,414.4  1,684.1 1,672.9 1,625.3

BUN (mg/dL) 11.2% 109 10.2 = 10.3 £ 11.0 £ 10.8 £ 0.079 0.228
2.8 2.6 2.7 2.1 2.9 2.9

Creatinine (mg/dL) 0.8 = 0.79 = 0.76 = 0.70 = 0.79 = 0.76 = 0.280 0.005*
0.17 0.18 0.16 0.14 0.18 0.17

eGFR 110 = 1107+ 1116 171 1114+ 1146+ 0.762 0.028*
(ml/min/173 m?) 14.4 15.9 14.5 13.0 14.8 14.5

AST (Units/L) 34.5 325 % 31.8 34.6 = 325 % 34.6 = 0.678 0.748
21.0 16.9 20.6 19.0 16.9 19.2

ALT (Units/L) 36.3 443 x 29.5 48.7 32.1 = 484 = 0.362 0.726
37.0 34.4 22.3 44.4 27.3 34.6

Total bilirubin 0.47 + 0.53 % 0.69 = 0.58 0.78 0.55 % 0.611 0.412
(mg/dL) 0.23 0.23 1.79 0.27 2.92 0.23

Direct bilirubin 0.19 = 0.19 + 0.18 = 0.19 + 0.17 = 0.18 0.411 0.720
(mg/dL) 0.09 0.10 0.08 0.09 0.07 0.07

CRP (mg/L) 10.7 = 4.7 8.7 5.1 9.1 % 3.3+ 0.478 0.436
12.3 7.6 9.1 13.6 11.2 2.6

HbATc (%) 5.0 + 5.0 = 49 x 49 x 51+ 50 = 0.513 0.540
0.6 0.6 0.4 0.4 1.1 0.6

*Statistically significant at level < 0.05
**Statistically significant at level < 0.01
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2.6 @1 Creatinine
NANMT$1379¢N Creatinine Wi 1 Lag 10

o gidhsanidedien Creatinine ogfluwnmal

U

'
I o

Uné NI MINaFaLANN LGNS NN NE TG
¢ Creatinine NNAMINTIVETUA 1 wariud
10 729ngapih £ 3 nas Tdwuanauanehei
aehafiiedenuymostiariszeiu 0.05 Twiudi 1 en
F-test = 1.357, P-Value = 0.259) UWSINLNAANN
LEINGINID ﬂwaﬁﬁaﬁwﬁmmaaﬁ@ﬁizﬁu 0.05 luna
M3nT9 lWSud 10 (Feh F-test = 1.077, P-Value
= 0.342) (Table 6)

2.7 @ eGFR

MAMIRTIaEN eGFR W¥uft 1 uay 10 W
+ Hovsadien eGFR oe/liwnaurien Savhns
NAFALANMHNUANG NN NETHURIA1 eGFR 21N
HAMIETIA WU 1 uarTufl 10 POINGNKY
¥ 3 nan lamuanuuanehfuaehedisiddny
MNIERATISEEL 0.05 TunamIasIaliud 1 &
F-test = 0.272, P-Value = 0.762) WoNWLINAANN
LENGINID a'mﬁﬁaéwé’tymaaﬁﬁﬁizﬁu 0.05 Tuea
ASA3Ia A 10 (Feh F-test = 3.651, P-Value
= 0.028) (Table 6)

2.8 @1 AST, ALT, Total bilirubin Wag
Direct bilirubin

NaMI61322¢ AST, ALT T5ufi 1 way 10
WU ;;’{L%'ﬁ"amﬁyﬁgmumﬁm AST, ALT o¢/ls
InausiLnd Wevhmanesesesanehemesaa
23961 AST, ALT NNNAMIATIVWTUA 1 e
$ufi 10 Gﬂmmjwﬁﬂw%e 3 g liwuaauen
Faruee AT ATYYNIED& (p > 0.05) (Wam3

61379 AST W71 1 Jen F-test = 0.390, P-Value

— 0.678 LAYHAMINTIA 1WA 10 Feh F-test =
0.291, P-Value = 0.748 Wam3®53a ALT u
# 1 e F-test = 1.021, P-Value = 0.362 LaZNa
M9 WA 10 feh F-test = 0.321, P-Value
= 0.726) (Table 6)

MAMNINTIa¢N Total bilirubin TW¥ufi 1 uag
10 wurh idhinAsevovamiien Total bilirubin
agflwnausiund (fnd < 2 mg/dr) dlavima
NAFDUANHNLANGNIFDGUDIAT Total bili-
rubin MNNAMIATIVWIUA 1 LaETUA 10 209
naurtherio 3 nas lamuaanauenshaua o
ﬁaéwﬁmwwqaﬁaﬁﬁzé’u 0.05 (WAMIHTIA UTU
# 1 6N F-test = 0.493, P-Value = 0.611 LAYNE
M3ATIR I 10 feh F-test = 0.890, P-Value
= 0.412) (Table 6)

2.9 @1 CRP

pAMIRTIae CRP lW¥udi 1 uay 10 wuh
AdeAsevonaedien CRP Twiufl 1 uwas 10 at)
lwnaaiUng [euUn@ waenan 1.0 milligram per
deciliter (mg/dL) yRataeNIN 10 milligrams per
liter (mg/L)] Inefifidosunasrihafiwudiing
SnisuBemeLnaduvesiiaiforesemeanas
anenfiTeleluwiud 1 athafinledaluynngs
LA DYNNTNAFLANNLANG T NIE R AR
¢ CRP 9NWamMIaTI9lsiudi 1 uarinud 10 204
ﬁduﬂﬂqa%a 3 g Ilwuaauanehuaehed
ﬁaéwﬁmmdaﬁaﬁizéﬁu 0.05 (WAMTATIA T
“7]; 1 {en F-test = 0.740, P-Value = 0.478 LLAZNY
3R I 10 feh F-test = 0.833, P-Value

= 0.436) (Table 6)
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2.10 @1 HbA1lc

aMsATIaen HbAlc luwiufi 1 ua 10 wu
$ fudsisariomaedien HbAlc ag/lwnos
Uné (A1Uné 4.8-6.4%) Slovnmmasauans
LONENNNENFAURIAT HbAlc INNANIIHNIIR
Tl 1 uaeudl 10 maamdmﬁﬂw%& 3 N lal
WummLmﬂ@mﬁuaQwaﬁﬁaéwﬁmmaﬁﬁ@ﬁ (p>
0.05) (Table 6)

daufl 3 namTETTRANALANGe
ﬂmﬁ@mazﬁuéﬂmﬂumﬁmﬁﬂaaﬁ‘iwﬁﬁm

Wanasawnrtheivhmaneassnunaie

m’)z@"ué’maﬂ@aﬁmﬁmfluﬂﬁjmzﬂw%q 3 N
VL;JWummLL@ﬂ@mﬁuaﬂwﬁﬁaéﬁmmaaﬁ@ﬁ
7¢61U 0.05 (X* = 0.703, P-Value = 0.704) U@
Lﬁaﬁmimsﬁﬂ’awmmaﬁuﬁ SARS-CoV-2 1y
m’nﬁ@mazé’uﬁﬁLaﬂumjw;ﬂam%@ 3 NgN M3
NAFOLYNIEN HaFDAAARIT Na1IF liwy
mmmehaﬁuaﬁ'wqﬁﬁmﬁwﬁmmqaﬁaﬁizﬁu
0.05 (X* = 0.034, P-Value = 0.983 lunguiihe
ﬁ@m‘%@maﬁuﬁmaéﬁ wae (X* = 0.874, P-Value
= 0.646 Mmjs\wgﬂaaﬁ@@éaawaﬁuﬂﬂmiau)

(Table 7)

Table 7 Percentage on occurence of hepatitis of each patient group

Patient group Occurence of hepatitis x P-Value
Negative Positive

Group 1 Ground powder of the aerial parts of

A. paniculata 92.2% (71) 7.8% (6) 0.703  0.704

Group 2 Ground powder of A. paniculata leaves 88.3% (68) 11.7% (9)

Group 3 Favipiravir 90.9% (70) 9.1% (7)

*Statistically significant at level < 0.05

**Statistically significant at level < 0.01

AUA 4 WANTLATLAANNULGENGITD
5snaula$4 (viral load) lunguifilefisasise
= , X o . o A
msetnin luaiudh WumsdmwmSanm s 9
AARINTUN 1 eNNNAMIFAN LTUA 5 ey
d A Do . .
10 LNQ‘WQW‘;‘MW@WNﬂQNﬂq\!ﬁ’JEJGL%LLmazﬁ@N W
L “
N NgRA1l wsuenalwritafuaasimzae
Tas fenmdsanstsanmiase (viral load) Aanad
NNNAMIGAEN UWIUA 5 Wiy 4.068 (Mean =

4.068, S.D. = 1.392) LaclaadeNanadaInmg

msfieens Ui 10 Whity 3.943 (Mean = 3.943,
S.D.=1.382) ﬂﬁja\lﬁ 2 wanennezElUYes
Hmzanelas fenndannFanashss (viral load)
fanasnnuamsfamaluiud 5 iy 4.068
(Mean = 4.068, SD. = 1.392) uaziiFnideiian
asNHaMIaaealLsIuA 10 whifu 3.943 (Mean
= 3.943, S.D. = 1.414) uasnauit 3 WARTIALS
fehmasaesBanaiaSa (viral load) fanasain

NANITAAMN I T 5 1WTU 4.050 (Mean =
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4050, S.D. = 1.313) uazilemdsfianasanua

msfieenallisud 10 Wity 3.994 (Mean = 3.994,

S.D. =1.284)
Flovhmanesaunnsuaneastaves

15301254 (viral load) flamasannans@nens

Wi 5 uayufi 10 Gﬂaﬂmjmﬁﬂ’mﬁy’a 3 ngs
WummLL@m@mﬁuaQwaﬁﬁmﬁwﬁmmdaﬁ@ﬁizé’u
0.05 (nam3ainenaluiuf 5 fieh F-test = 0.004,
P-Value = 0.996 waznamsanma lwiud 10 Sl

F-test = 0.034, P-Value = 0.966) (Table 8)

Table 8 Analysis of differences in viral load reduction from follow-up on day 5 and day 10

Treatment viral load reduction 95% Cl F-test P-Value
(log 10 copies/ml)
Mean Range
Day 5
Group 1 Ground powder of the 4.068 1.392 1.000 + 6.358 3.720-4.415 0.004 0.996
aerial parts of A. paniculata
Group 2 Ground powder of 4.068 1.392 0.903 +6.310 3.731-4.411
A. paniculata leaves
Group 3 Favipiravir 4,050 1.313 1.000 +6.362 3.735-4.366
Total 4.063 1.352 0.903 + 6.362 3.873-4.252
Day 10
Group 1 Grounded powder from parts 3.943 1.382 1.000 + 6.358 3.620-4.265 0.034 0.966
of the aerial parts of A. paniculata
Group 2 Grounded powder from leaves 3.943 1.414 1.000 +6.310 3.611-4.275
of A. paniculata
Group 3 Favipiravir 3.994 1.284 1.079 + 6.362 3.696-4.291
Total 3.960 1.354 1.000 + 6.362 3.780-4.140

*Statistically significant at level < 0.05

**Statistically significant at level < 0.01

anlnema
¥22AU518Han5I98 MuIngszaanas

daolii

1. UseAvBuarasms i meanelasasen
WARTIALS Tumssnelsaledn-19 Aiflomstas

1 I L =S 6 ¥ v
VLS\ILL(9“]ﬂ(§1NTﬂ/l> MNNAMIFNENNALD NI DA AL

3TN MNANULNG I3 1 faneluiud 5w
1A a a o ) Lo ! dl
Hilnafien@iswan 5 e Wudihelungad 1

W 1 78 UaENgNT 2 Sn 4 18 Tuameiiiu

'
=

10 wuh naxshethsimsednaNgsdlan
Un& Sowas 100 uasianansanmaiienetan
Sniaulunguilevis 3 nas Ilwuanauanehs

fpeaRTiefnyyneaniainisseiu 0.05 (X*=5.315,
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P-Value = 0.070) Bnviamamsanenysannsase
(viral load) USsnowlaSe I@m’gmmmjmﬁqa&m
Y9 3 NaN w1 1, 5 uay 10 HBsmlSauenehs
et aAtuEAMeana  uelllavihmsnesau
ANNLONENIVERGUaILSH S (viral load)
Aarasanuamsaaesluwiui 5 wayTufl 10 289
ﬂaq'mé’ﬂwﬁq 3 Ngx Tsinuanueneaiueeng
A AYMIadifnNTzey 0.05 YI9HLENeINgaIN
=3 a a L L (9 =

miﬂﬂmﬂi:ﬁamwamaaﬂ;gﬂwﬂuwmmLiau
. da X T A da

Seanatsuidamalain-19 ARDIMITTULI
e lungud ldvhmeanalasuaznszneaniae

aa = = (%] 6 %
manmnaﬁ@aﬂﬂmNaawmzazmagmﬁﬂm
NAIMINTIA WNLTe waUng i meanelas
ATLANLDN MINAT 8 LA 9 T NG N en
WARTIALS Hans 13 Sulwmsesa nwuize
1 U ‘i‘J 1% A 24

I@avlsqwuwmﬁﬁaﬂammau uazlfinauyanga

] o 1
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1 = = U L 1 (% 1 1
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neanelasiazenn 3R B esnui ldianaien
19T UG 8N1TNULRI baaEAESUSALED
doamdasiumsdnm mslfhmemelasludihe
Telede-19 fidemaguusetiosuas lsifinaslon
Snie 3am@e 57 e Usuifiumaiuit 5 nassy
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WRen™ uagiimsanmmuhems Rl syesedd
usmasiimeanelasifietuiioaann (< 1/10000)
Taealdazifenfussuumafine s uas
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sl (ALT) whenlUdied sufUaSarian
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sunssauazlifinmlandniay 605 Me WU
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