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Objectives : The cancer incidence and cancer burden is increasing. In addition, the use of botanical
agents in cancer care is increasing. This article aims to review a research strategy for botanical
agents.

Methods : The clinical studies of anticancer botanical agents and the papers about clinical research
methodology of botanical agents were reviewed.

Results : In phase I study, safety confirmation, optimal dose determination and drug interaction
study are important. Most botanical agents have low toxicity and some have non-monotone dose
response. Therefore, dose-response curve must be evaluated separately from the dose-toxicity
curve to determine optimal dose. Although anticancer botanical agents can't shrink tumor size
rapidly, they do extend survival. So, in phase II study, response should be evaluated by the
survival.

Conclusions : Clinical research of botanical agents in cancer is different from traditional methods
and strategies. Considering the characteristics of botanical agents and experimental mechanism is

necessary in conducting botanical based clinical trials.
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Figure 1. Dose-response (solid ling) and Dose-toxicity (dotted line) curves for a typical cytotoxic drug.”
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Figure 2. Dose-response (solid line) and Dose-toxicity (dotted line) curves for a low-toxicity agent.”
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Figure 3. Dose-response (solid line) and Dose-toxicity (dotted line) curves for an agent with non-mor
dose response”
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Table 1. Design for Phase | Trials of Botanicals”

STEP 1. Choose the first dose level.
This should be a dose that is highly likely to be safe, based on current human use, and has a
reasonable possibility of being effective.

l

STEP 2. Choose the final dose level.
This should be the highest dose that it is feasible to take. Likely considerations include the number
of pills, capsules or vials, or volume of an oral agent.

l

STEP 3. Choose two intermediate dose levels.
Intermediate dose levels are normally chosen so that they are equally spaced on a logarithmic scale;
that is, the percent increase is the same from dose level to dose level.

l

STEP 4. Accrue six patients on the first dose level.
Document the toxicity and measure the response endpoint.

l

STEP 5. Decide on the dose escalation.
If two or more patients experience grade 3 or higher toxicities, stop the study; otherwise, continue
to the next dose.

l

STEP 6. Accrue six patients on the next dose level.
Document the toxicity, measure the response endpoint, and decide on dose escalation.

l

STEP 7. Repeat step 5 and 6 until the final dose level is reached or the trial is
stopped for toxicity.

l

STEP 8. Determine the optimal dose.
In some cases, it may be possible to choose a dose on a simple eyeballing of the data, for example,
if response is far superior in the highest dose compared with that in the lower doses. However, in
many cases, a more formal statistical analysis may be required.
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Table 2. Design for Testing Metabolic Interactions”

Day STEP 1. Patient registered and Consent
0 Consent is obtained from the patient before he or she starts a new chemotherapy regimen.
l

STEP 2. Blood test

D7ay Blood is sampled regularly immediately after the first infusion to determine drug
pharmacokinetics.
!
Day STEP 3. Botanicals start
10 A few days later, the patient starts taking the botanical.
l

STEP 4. Blood test

Day | Pharmacokinetics is repeated for the second infusion: blood levels of the chemotherapy agent
14 before and after botanical use are then compared to

determine whether the botanical affects pharmacokinetics.




F the A9 FYBRLYS AT H50
FAUAE Bl FEAS vlsel FB
3 =

N
et
12
Pl
2
rO
Mo
lo
oo
0z
0=
rO
=y
oz

50| S TaAA A AEEA YIS
71Tl Kot 25~607 ¢ $AE tFoRE 9
A AAE B Y 719 50% o3
Zas o2 7o) wh(response)olEt A olat

2)
“Simon two-stage design” W o
s R AFYstE 2% olste] At
A wkes BT ZEA7E glokal deekal
ATE FTHEIM 39 ol FAAN WS
[}
o

By e F71H0R 5wl e RIs
3 4399 8 % 89 oyl B wS
2 5ol A% v grky B FhHo
2 9y I 978 Qs 79 F2 1 o)

8
o 3 AQRA AN olHe B
Bol gok 9 APRS HEES AP
SUhe AZEHOE A% ¢ Pa A
Q] wholh wWekd oldd Wb % AR

3 F9a

N garthe AELS
Hstelol s, ol BAHOR AnEyA
SR
1) 712 ZHnulel 2
NEARE BASe] ZALA S ol
2 W9 9F Az Aol At

2 5
T8 wEoR /1E A 14 AEE

o rot
N re

el ol 717t Qo AT B A

7bol & 2/ MLz Kol
M oA Agd

N7 gk THA HRE #7182 9
=S shed, o 71 ARE B3 de @
o e #o 73 Aoz FA7t oA
MEE FeF g AdE] of FHAE ol
A FE A7k PsAE ds] SsiMelth
N7 g AR ol ARAS A4F G
T olop st dHbHOR HX4o] AAL
Aggel B AEA Af 717 e )
T WERG oa B e Aol uigAst
o, Sk 717b 3 FHA 10% ool Hojok
3]

JE A1E AT WHE R A% gl o
A4 B ANHHGE AE Aske] 24
B 2l Aol, AR BESLYEY AolE
1380 0 £ Utk WA} gk

9

2) S2H(endpoint) ¥ E2H2E(response)o|

=
o
st Hel

(response)©l
Z 97kehs Aol :
&, 67097 FRYAEE(progression  free
survival), 187§ oW 9] A& (recurrence within
18 months) 53} 7ol AE 7|7+ sl
HrrteE b ok B HdE F Y A7
A ZITE AU 4 A o] kgl ¥
o g ARE A SHHE Ao vy

F =



18 Hiwrederel®3 X 2015;20(1):11-21

il - 0K - TSt - 2M2

Table 3. Design for Phase Il Trials of Botanicals™”

STEP 1. obtain raw data from the historical cohort and set the null

l

STEP 2. determine the endpoint and response

l

STEP 3. Phase Il Clinical trials

l

STEP 4. Statistical considerations
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