Insights from Phase lll and Large-
scale Phase IV Studies on
Botanical Drug Astragalus

Polysaccharides Lyo. Injection
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' FDA Guidance for Botanical Drug

# Further purification is not required

# |dentification of active constituents
is not essential

# FDA realizes botanical drugis a
mixture, PK & PD data would be a
challenge to obtain
- Sizable percentage of the total

ingredients, and a chemical
fingerprint of the total ingredients

Botanical Drug

Development
Guidance for Industry

# Chemistry/Manufacturing/Controls
is extended to raw materials

- Original Species Control:
DNA Fingerprinting et ma Do A,

Cemner for Diug Evalunties amd Reionich {CIER)
- Planting Process Control: . ot
Good Agriculture Practices (GAP)

Center For Drug Evaluation and Research, FDA :
Botanical Drug Development - Guidance for Industry - 2016 4
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A novel infusible botanically-derived
drug, PG2, for cancer-related fatigue:
A phase IT double-blind, randomized

placebo-controlled study

Abstract

Purpose: This study investigated the efficacy of the botanical-derived drug, PG2, a par-
tially purified extract of Astragalus membranaceus, as a complementary and palliative medi-
cine for managing cancer-related fatigue (CRF).

Methods: Patients with advanced cancer and moderate to severe CRF were randomized o
reccive cither PG2 or a placebo (normal saline, NS) in the first treatment cycle (four
weceks) in 2 double-blind manner; thereafter, on the next cycle (four weeks), all patients
received open-label treatment with PG2.

Results: PG2 significantly improved CRF in the NS-primed group. In the first four week
cycle, PG2 administration resulted in a greater fatigue-improvement response rate than
seen with NS alone. In addition, approximately 82% of patients who reported an im-
provement of fatigue symptoms following the first cycle of PG2 experienced sustained
benefits after administration of the second treatment cycle. Among patients treated with
PG2 who did not report an improvement in symptoms throughout the first treatment
cycle, approximately 71% showed significant improvement after the second treatment cy-



PG2® Injection: Pivotal Trial for indication

& license approval

Title:

PG2 Treatment for Improving Fatigue among Advanced
Cancer Patients under Standard Palliative Care

Objective:

This study is conducted to evaluate the efficacy and safety
of PG2 for relieving fatigue among advanced cancer
patients who are under standard palliative care (SPC) at
hospice setting and have no further curative options
available.

FTEZ4R5E . PH-CP012
BEBIZER N TR | BB EF 5509603263525 (EEFEZ5E : 9608127)
Chen HW et al. Clin Invest Med 2012; 35:E1-11.




' Inclusion Criteria

* Signed the informed consent form
e >20yearsold
 BFI Fatigue score 24

 Have locally advanced or metastatic cancer or inoperable
advanced cancer

 Under standard palliative care (SPC) at hospice setting and
have no further curative options available

* Life expectancy of at least 3 months as determined by the
investigator

* Willing and able to complete quality of life questionnaires

Chen HW et al. Clin Invest Med 2012; 35:E1-11. ‘!'
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Double-Blind, Randomized,

Placebo-Controlled Open-Labeled

The 15t Treatment Cycle The 2" Treatment Cycle

2" week | 3" week 2" week

4th week

‘1st week 3rd week

PG2 plus SPC Arm

PG2 Treatment
(n=30)

PG2 Treatment
(n=30)

2" week

15t week 3rd week | 4t week

15t week

2nd week |3 week

4th week
Placebo plus SPC Arm

3 dosesl 3 doses | 3 doses | 3 doses 3 doses | 3 doses | 3 doses | 3 doses

Placebo Treatment
(n=30)

PG2 Treatment
(n=30)

|
|
|
|
4th week j 15t week
| 3doses | 3 doses | 3 doses | 3 doses | 3 doses | 3 doses | 3 doses | 3 doses |
|
|
|
|
|
|
|

Population
¢ Advanced progressive cancer patients

e Under standard palliative care (SPC) at hospice setting
¢ Have no further curative options available

Chen HW et al. Clin Invest Med 2012; 35:E1-11.




' Primary Endpoint

* Fatigue Evaluation:

by BFI-T, 0-10 score, averaged by 9 questions

* Fatigue Improvement Responder (FIR) :

* Clinically effective: =2 10% Improvement
from baseline

e Fatigue Improvement Response Rate (FIRR)
Fatigue Improvement Responder

X100%
Fatigue Improvement Responder + Non-Responder °

Chen HW et al. Clin Invest Med 2012; 35:E1-11. “
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The Fatigue Improvement Rate Between Cycle in PP
Population (Baseline: Visit 1 of Cycle 1)
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PG2 Phase IV Trial

Center

B, B, ABREARFAPRT, =8, §4,
TR, P FA, T LA, FREA

Trial Objective

To evaluate the efficacy and safety of different doses
of PG2 for relieving fatigue among advanced cancer
patients who are under standard palliative care (SPC).

Blinding/ Randomization

Double-blinded/Randomized

Population

Advanced progressive cancer patients with moderate
to severe fatigue (BFI Fatigue score = 4) under
palliative care.

Treatment Regimens

Two parallel arms: (1:1 ratio)

1. PG2 500 mg by IV infusion for 3 days per week
2. PG2 250 mg by IV infusion for 3 days per week

Study Period

8 weeks

Primary Endpoint

Fatigue Improvement Response Rate (FIRR)

Sample Size

Enrolled Patient No.: 323
Evaluable Patient No.: 214




' Baseline Disease Characteristics

Variable / Statistics

PG2 500 mg
(N=111)

PG2 250 mg
(N=103)

Lung cancer
Breast cancer
Colon cancer
Gastric cancer

Others

20 (18.02%)
16 (14.41%)
13 (11.71%)
10 (9.01%)
52 (46.85%)

14 (13.59%)
12 (11.65%)
11 (10.68%)
10 (9.71%)
56 (54.37%)

Baseline KPS and Baseline BFI

Differences

Variable / Statistics Pezlflfff;;ng PC-:;:;());)ng among Groups
with 95% ClI

Baseline KPS score

n 111 103

Mean (SD) 64.50 (14.82) 66.65 (14.06) (-6.05, 1.75)

Median (min, max) 70 (30, 90) 70 (30, 90)

95% ClI (61.72, 67.29) (63.90, 69.40)
Baseline BFl score

n 111 103

Mean (SD) 6.80 (1.53) 6.76 (1.25) (-0.34, 0.42)

Median (min, max) 6.6 (4, 10) 6.9 (4.1, 9.4)

95% Cl (6.51, 7.08) (6.51, 7.00)

J Clin Oncol 36, 2018 (suppl; abstr 10091); 2018 ASCO Annual Meeting, Poster Presentation Abstract #: 10091.




FIRR by Week during the Whole Study Period

FIRR (%)

80

70

60

50

40

30

20

10

Cut-off Point of FIR: 10 %

+~ PG2500 mg (n=111)
] 61.11
59.09

i 50.00
ivd
7
v
7

Ci1wil | C1w?2 | C1WwW3 | c1w4 cC2W1 C2W?2 C2W3 c2w4a

Cycle No. Week No.

J Clin Oncol 36, 2018 (suppl; abstr 10091); 2018 ASCO Annual Meeting,
Poster Presentation Abstract #: 10091. PhytoHealth In-house Data 21



EORTC QLQ Score
Change from Baseline

=30 -

Global Health Status: domains
with significant improvement

Cycle No. Week No.

Baseline CcCiwl Cilwz2 Cilw3 Cilw4 c2wl C2wW2 C2W3 c2w4
5 -
Appetite Loss
0 Z T T T T T Fatigue —
—#—Insomnia
-5 .
-10
15 -16.00
Score | Symptom | * 16,00
20 | Decreasing scores means “improvement” *
19.55
* *
-25 ’ ;4 15
*P<0.05 between baseline and each post-treatment time point [

2018 MASCC e-Poster Presentation; J Clin Oncol 36, 2018 (suppl; abstr 10091); 2018 ASCO Annual
Meeting, Poster Presentation Abstract #: 10091. PhytoHealth In-house Data
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FIRR: Top 4 Types of Cancer

2 10% Improvement

gastric Iung colon breast

FIE=10% 5 13 = 1=
total 10 A 13 16
FIEE(%) S0 00 5 00 B 23S FEO0D

S

o |

14

LL

J Clin Oncol 36, 2018 (suppl; abstr 10091); 2018 ASCO Annual Meeting, Poster Presentation Abstract #: 10091.
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for Cancer-Related Fatigue Treatment with Astragalus
Polysaccharides (PG2) Injection—A Double Blind,
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Responders vs KPS

A Ratio of responders KPS
100%
001% 100
90
B0% * * *
T00% 80
5% ?l] _
5084 H non-responder 60
40% W responder =0 KPS
20% 40
200 30
10% 20
0% 10
breast  colorectal lung gastric 0 I T
KPS breast colorectal lung gastric
140
120 - p=0.0002
100
80
W KPS
60
40
20
0 |
responder non-responder

Cancers. 2019 Jan 22;11(2): 128-



Multivariate analysis
for responders and
non-responders to
PG2

Cancers. 2019 Jan 22;11(2): 128-140.

Table 3. Multivariate analysis for responders and non-responders to Astragalus Polysaccharides

(PG2) injection.

All Subjects

Cut-off Points = 10%

Multivariate Analysis

Responder Non-Responder Univariate
Variable/Status S . _- Analysis Odds Ratio (95% CI)  p-value **
(N =140) (N =74) p-value *

Age (years)
n 140 74 03085 W 1.007 (0,978, 1.036) 0.6518
Mean (SD) 62.06 (11.28) 63.39 (10.66)
Median (min, max) 62 (28, 91) 65 (22, 81)
95% CI (60.17, 63.94) (60.92, 65.86)

Gender
Male 75 (53.57%) 46 (62.16%) 02279 ¢ 0774 (0.387, 1.546) 0.4677
Female 65 (46.43%) 28 (37.84%)

Body mass index (BMI) (kg/m?)
<19 30 (28.26%) 27 (36.99%) 0.1935 < 0.724 (0.364, 1.440) 0.3570
=19 99 (71.74%) 46 (63.01%)
number of missing 2 1

Body weight loss in previous 6 months
<5% 63 (45.65%) 30 (40.54%) 04746 € 0.998 (0.512, 1.944) 0.9944
=5% 75 (54.35%) 44 (59.46%)
MNA 2 ()

Baseline KPS score
30-50 22 (15.71%) 31 (41.89%) <0.0001 € 0.253 (0.126, 0.504) <0.0001
60-90 118 (84.20%) 43 (58.11%)

aseline BFI score

4-6 72 (51.43%) 41 (55.41%) 05794 C 0.885 (0.475, 1.647) 0.6998
7-10 68 (48.57%) 33 (44.59%)

Cancer Type: three categories
Lung cancer 22 (15.71%) 12 (16.22%) 0.2876 ©
Breast cancer 22 (15.71%) 6 (8.11%) 1.297 (0.343, 4.905) 0.7020
other 06 (68.57%) 56 (75.68%) 0.957 (0.414, 2.208) 0.9173

Albumin (g/dL)
<3.0 20 (14.29%) 11 (14.86%) 0.9088 © 1.272 (0.518, 3.124) 0.5997
=3.0 120 (85.71%) 63 (85.14%)

Hemoglobin (g/dL)
<10 48 (34.20%) 30 (40.54%) 0.3659 © 0.767 (0.405, 1.452) 0.4148
=10 02 (65.71%) 44 (59.46%)

Peripheral blood TLC (/uL)
<700 46 (32.86%) 18 (24.32%) 01947 € 1.700 (0.846, 3.452) 0.1353
=700 04 (67.14%) 56 (75.68%)

* The Wilcoxon rank-sum test " was used to compare the difference between responders and non-responders
for continuous variables; the Chi—squared test © was used to compare the difference between responders and
non-responders for categorical variables. ** A logistic regression model was used to compare the differences
between responders and non-responders.

26




Table 3. Multivariate analysis for responders and non-responders to Astragalus Polysaccharides
(PG2) injection.

All Subjects
Cut-off Points = 10% Multivariate Analysis
Univariate
Variable/Status Responder Non-Responder Analysis Odds Ratio (95% CI)  p-value **
(N =140) (N =74) p-\ralue .

Body mass index (BMI) (kg/m*)

<19 39 (28.26%) 27 (36.99%) 0.1935 € 0.724 (0.364,1.440)  0.3570
>19 99 (71.74%) 46 (63.01%)
number of missing 2 1

Body weight loss in previous 6 months

<5% 63 (45.65%) 30 (40.54%) 0.4746 € 0.998 (0,512, 1.944) 0.9944
>5% 75 (54.35%) 44 (59.46%)
NA 2 0

Baseline KPS score
30-50 (42%) 22 (15.71%) 31 (41.89%) <0.0001 € 0.253 (0.126, 0.504) <0.0001
60-90 (73%) 118 (84.29%) 43 (58.11%)

Baseline BFI score

16 72 (51.43%) 41 (55.41%) 0.5794 € 0.885 (0.475, 1.647)  0.6998
7-10 68 (48.57%) 33 (44.59%)

* The Wilcoxon rank-sum test ¥ was used to compare the difference between responders and non-responders
for continuous variables; the Chi-squared test C was used to compare the difference between responders and
non-responders for categorical variables. ** A logistic regression model was used to compare the differences
between responders and non-responders.

Cancers (Basel). 2019 Jan 22;11(2).



Multivariate analysis for responders
and non-responders to PG2

« Patients with higher KPS responded better to PG2.
+ |dentified KPS as a promising predictive factor for the
therapeutic efficacy of PG2.

Cut-off Points = 10% Multivariate Analysis

Univariate

Responder Non-Responder )} isis Odds Ratio (95% CI)  p-value **

Variable/Status T T—
(N =140) (N =74) p-value *

Baseline KPS score
30-50 22 (15.71%) 31 (41.89%) <0.0001 © 0.253 (0.126, 0.504) =(0.0001

60-90 118 (84.29%) 43 (58.11%)

\ 4

Baseline KPS  Responder %
score

30-50 (N=53) 22 (42%)
60-90 (N=161) 118 (73%)

Cancers. 2019 Jan 22;11(2): 128-140. 28



Summary of PG2" Phase IV Study

* Fatigue improvement

v PG2® treatment showed efficacy in relieving
fatigue as early as the first week of treatment.

v Clinically meaningful fatigue improvement (> 10%)
was observed in more than 65% of subjects
receiving PG2" after the cycle 1 treatment when
compared to baseline.

v Patients with higher KPS showed better chance to
respond to PG2 treatment in BFI-T score.

J Clin Oncol 36, 2018 (suppl; abstr 10091); 2018 ASCO Annual Meeting, Poster
Presentation Abstract #: 10091. Cancers. 2019 Jan 22;11(2): 128-140.



Polysaccharides of Astragalus membranaceus

(PG2 Lyo. Injection) {B{R2& T HE
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“"Cure sometimes, treat often,
comfort always”

Hippocrates
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KPS vs. ECOG

ECOG Karnofsky
e sepy 0| 100 | Nommal, no complaints({@ B EEE% « e BEER)
(FEMERR)
Symptoms, but nearly fully ambulatory %0 Able to carry on normal activities, Minor signs or symptoms of
(BIE @ BHEEFHESE) 1 disease (o] AIES)EEN @ B —LERER)
Normal activity with effort
g 012 Tk 0 | @IS DEE—LERNER)
_ —*‘w___;f_"'/ Cares for self. Unable to carry on normal activity or to do active
Some bed time, but needs to be in bed 70 work (BBECRE  BrA S =s)
less than 50% of normal daytime 2 : : _ :
(BATE R BORSRE<50%) 50 Requires D{fiaional asmsjance,ﬂutzable to Gar::- fGr .mist of his
needs (BEFEEEIARE ' BERBEERSALDNER)
Needs to be in bed more than 50% of 50 Requires considerable assistance, and frequent medical care
normal daytime ] (REZERIARLR W BRI TERRE)
i 5 Disabled. Requires special care and assistance
(R _EBESTE>60%) 0wz mERRIRERED)
20 _Sew_arelyf disabled. _I_-Iospitalization in_dicated though death not
Unable to get out of bed imminent (§REH1E - GFRBILTCHEER)
4 20 Very sick. HE}hsp_i_talizatiDn Necessary. Active supportive Treatment
(FRHABARR) necessary (fBIEERE '+ BIRBITHER)
10 | Morbund (FREZ @ REEILTHIER)
Dead 5 0 | Dead
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B>+ ;2 E(Infusion Reaction)E

VRS EF P A E B TR R PO TR 2 AS TR AESIR o R Rl TR S

{KIENCI-CTC (3 1 o 52 3 i ALk ) o b ot 4«

(1) v B8 S M 55 1 - 280 IR €245 : Flushing GREAL) » Rash(J¢95) » Fever(FfHE) » Rigors(1Z29) »
Chills(9%8H) * Dyspnea(WE g & #f) KeMild Hypotension(fiGIiL M) -

(2) it T S HE (55 3- 4 ) IE IR L% : Bronchospasm (3% 5 ¥ #4%#%) » Hypotension requiring Treatment(i% i
#t Z IKIILE) ~ Cardiac Dysfunction (0§ fE) Bz Anaphylaxis (g 7 iy & 75 it R o i) % -

P B (A AN 3 %~ BERRDUMG ) R Wi &6 - HAR IR 25 7EWniee - g HDRE K 47 1 88 VR sl 85 TR 4
F(M.W.>>1 kDa) » HATRPERPERMIER - &oaf 825 B0 7E 15 ME 4L £5 388 B JE(hy persensitivity
reactions) 5z & Pl {E 5 M -
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