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Many aspects of supportive care

Nutrition Diarrhoe/Obstinati Pulmonary Tox.
: iarrhoe/Obstipation
Anaemia P Infections
Cardiotoxicity Neutropenia _
Fertili Antiemesis Paravasation
ertility _ Tumorlysis
Fatigue Pain

Neurotoxicit
Y Thrombocytopenia

Psychological support
Supportive measures in radiation therapy

Bone complications Lymphedema

New Toxicities (Targeted drugs) Venous Thromboembolism

Renal toxicity

Courtesy of Dr. 3z 3
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Being sick (vomiting)
Feeling sick (nausea)
Loss of hair

Thought of coming for
treatment

Length of time treatment takes
at the clinic

Having to have an injection
Shortness of breath
Constantly tired

Difficulty sleeping

Affects family or partner

Feeling sick (nausea)

Loss of hair

Being sick (vomiting)
Constantly tired

Having to have an injection
Constipation

Thought of coming for
treatment

Affects family or partner

Feeling low, miserable
(depression)

Feeling anxious

Courtesy of Dr. #1333
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Earlier goals Current goals
of therapy of therapy
Tumor response Tumor response
Survival Survival

GOOD

Quality

OF LIFE

« With improving survival rates, there is now a greater emphasis on
efforts to maximize the quality of life and psychological health of
ovarian cancer survivors.

Anke Smits et al., Int J Gynecol Cancer. (2015) Dana M Chase et al., Expert Rev Pharmacoecon Outcome Res.
L WENZEL et al.,Int J Gynaecol Obstet. (2003) (2011)
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| ORTGINAL ARTICLE

Early Palliative Care for Patients with
Metastatic Non—Small-Cell Lung Cancer

|erinifer & Terel, 80, Joseph & Greer, Ph D, Alare Muzikansky, MOA
Emily #. Galiaghar, B.M., Somal &dmans, MCE., BS M.E.H
Wkl A Jacktan, M Dy, M anglanca M, Dakhn, A PR

Craig [, Blinderman, M., Julist |acolzsen, b, William F, Pirl, M0, M.B.H,
| Andrew Sillings, M.0, ard Thomas | Lynch, M.D.
Early Oncologic  P. value
Palliative Care
care with
Oncologic
Care
P’t No. 77 74
Median
Sngival 11.6 mth 8.9 mth 0.02

N Engl J Med 2010; 363: 733- 42
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Palliative Care Interventions (PCls)
Definable interventions as part of the specialist PC «package»
21. 7%
e 1“’*" 1: Ty From the US Mass General RCT: documented PCls'
7%
=y Few AdvCarePlan: expanded
'-P

role of modern PC beyond just
end-of-life care 1ssues ?
44.4%

38.4%

1: Temel J et al. JCO 2016; Dec 28
2: Roeland EJ JCO 2017:1-3




I High prevalence of moderate/severe fatigue in

both actively treated cancer patients & survivors

100% _
12 11
90%
| 186
BO% 18
T0%
60% 29 » Severe
50% 35 » Moderate
A0%, = Mild
30% m None
* M. D.
| 44
20% 24 Anderson
Symptom
10% Inventory
ratings
0%
Breast Colorectal | Prostate Lung Breast Colorectal | Prostate
(n=1142)  (n=486) | (n=208) (n=341) (N=267) | (n=142)  (n=49)
Patients under treatment (n = 2177) Survivors (n = 515)

Prevalence of fatigue by cancer type

Wang et al. Prevalence and characteristics of moderate-to-severe fatigue: a multicenter study in cancer patients and survivors.
Cancer. 2014; 120(3): 425—432.
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Singh PS et at., Simplified Graded Baseline Symptom Assessment in Patients With Lung Cancer Undergoing First-Line
Chemotherapy: Correlations and Prognostic Role in a Resource-Constrained Setting. J Glob Oncol. 2016 May 11;3(1):54-63.
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SxCl (+) Cough Fatigue Dyspnea Cough + Fatigue Cough + Dypnea Fatigue + Dyspnea
Hazard Ratio 1.56 144 1.58 149 1.52 1.60 145
Year 1 95%CI  129-188 123-1690 137-182 129-1.72 128151 134192 125168
N=1828 p value -0.0001 <0.0001 -0.0001 -0.0001 ~0.0001 -0.0001 -0.0001
AIC 10579.8 10609.2 10641.3 10651.5 10579.1 10589.7 10643.2
Hazard Ratio 142 1.58 1.99 159 1.55 1.54 157
Year 2 95%CI  1.04-193 122-205 160-248 127-198 1.16 -2.06 116 -2.03 124199
N=1244 p value 0.0279 0.0005 <0.0001 -0.0001 0.0031 0.003 0.0002
AIC 42108 4204.1 42188 42406 42072 42072 42435
Hazard Ratio 2.07 1.82 216 1.67 1.96 1.89 1.93
Year 3 95%CI  144-299 130-256 162-288 126-222 1.36-2.82 1.33-268 143259
N =941 p value -0.0001 0.0005 -0.0001 0.0004 0.0003 0.0004 -0.0001
AIC 2399 ] 24293 24227 24547 2401.0 24287 24211
143 1.20 302 125 1.40 1.38 148
083-246 075-194 | 136-301 |083-186  085-229 082-230 098-223
p value 0.1968 0.4467 0.0005 0.2841 0.1891 02261 0.0607
AIC 12343 12355 1248.4 12598 12343 12347 1257.4

Hazard Ratio 146 118
95% Cl1 074288 063-219
p value 02753 06034

AlC 5895 6125

179
102-313
00411

148
071-28
0.2428
600.3

129
068-243
04410
6012

24
140425
0.0016
3916

SxCl= Symptom cluster, AIC = Akaike information criteria.

Cheville AL, et al., The Value of a Symptom Cluster of Fatigue, Dyspnea, and Cough in Predicting Clinical Outcomes
in Lung Cancer Survivors. J Pain Symptom Manage . 2011 August ; 42(2): 213-221.
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Employment Status

Overall Quality of Life

N Odds Ratio (95% CI) p-value AIC N  Odds Ratio (95% CI) p-value AIC
Symptom Cluster 754 0.78 (0.48 to 1.28) 0329 95573  SxCl 718 1.42(0.72t02.77) 0310  419.30
Cough 754 0.97 (0.62 to 1.50) 0.873 956.79 Cough 718 1.35(0.71 to 2.55) 0.358 419.46
Fatigue 754 0.70 (0.49 to 1.00) 0.050  952.27 | | Fatigue 718 4.04 (1.87 to 8.70) 0.0004  402.78
Dyspnea 754 0.58 (0.41 to 0.84) 0.003  946.85 Dyspnea 718 3.90 (2.01 to 7.55) <0.0001 401.40
Fatigue and Dyspnea 754 0.60 (0.41 to 0.86) 0.006  947.79 | |Fatigue and Dyspnea 718 3.93(2.12t0 7.28) <0.0001 399.51
Fatigue and Cough 754 0.79 (0.49 to 1.26) 0316 955.67 Fatigue and Cough 718 1.32 (0.69 to 2.55) 0.403 419.61
Dyspnea and Cough 754 0.90 (0.56 to 1.45) 0.586  956.61  Dyspneaand Cough 718 1.50 (0.78 to 2.88) 0.229 41890
SxCl = Symptom cluster, AIC =Akaike information criteria. SxCl = Symptom cluster, AIC = Akaike information criteria.
Performance of Regular Physical Activity
N  Odds Ratio (95% CI) p-value  AIC e Clinical outcomes T\;‘?'}% = 3L & _‘:E':
Symptom Cluster 694 0.68 (0.42 to 1.10) 0.114 946.00 27 . A=
Cough 694 0.79 (0.52to 1.21) 0.284 947.42 ‘/ E m ployment Status -+ -E‘;]J( F\tﬁ
Fatigue 694 0.49 (0.35 to0 0.68) <0.0001  929.72 ‘/ Performance Of RegUIar PhySICaI
Dyspnea 694 043 (031t00.61)  <0.0001 924.90 Activity T 56 4 IR
Fatigue and Dyspnea 694 0.46 (0.32 to 0.66) <0.0001  929.43 ‘/ Ove ra I I Qu a I |ty Of Llfe i /é r\f,‘; %ﬁ’
Fatigue and Cough 694 0.61 (0.38 to 0.96) 0.040 943.90
Dyspnea and Cough 694 0.77 (0.48 to 1.22) 0.260 947.29

SxCl = Symptom cluster, AIC = Akaike information criteria.

Cheville AL, et al., The Value of a Symptom Cluster of Fatigue, Dyspnea, and Cough in Predicting Clinical Outcomes in Lung Cancer Survivors. J

Pain Symptom Manage . 2011 August ; 42(2): 213-221.
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Table 3. Risk factors of severe fatigue in breast cancer survivors

Variables References Number Sample Risk ratio (Cl)
of studies size (N)

Treatment combinations
SU [26, 38, 42, 45, 47, 56, 57| ] 3028 0.83
SU+CT [32, 38, 42, 47, 55-57] 7 3379 1.33
SU+RT [26, 32, 38, 45-48, 50, 55-57| 4164 0.87
SU+HT [38, 42, 45-47| 981 0.83
SU+CT+RT [26, 32, 38, 45-48, 55-57] 3882 118
SU+CT +HT [38, 42, 45-47] 1 081 0.99
SU+RT +HT [26, 38, 45-48| i) 1264 0.89
SU+CT+RT+HT 126, 38, 45-438| ] 1264 1.38

0.70 to 0.98)"
0.97 to 1.82)
0.78 to 0.96)"
0.57 to 1.20)
1.05 to 1.33)*
0.66 to 1.49)
0.74 to 1.07)
1.15 to 1.66)"

e, e e e e e pme e

*P<0.05.
SU, surgery; CT, chemotherapy; RT, radiotherapy; HT, hormone therapy; SMD, standardized mean difference; SD, standard deviation.

Abrahams HJ et al. Risk factors, prevalence, and course of severe fatigue after breast cancer treatment: a meta-
analysis involving 12 327 breast cancer survivors. Ann Oncol. 2016 Jun;27(6):965-74.
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Comorbid medical conditions

Anemia
Malnutrition
Thyroid dysfunction

Infection

Direct effects of cancer
and tumour burden

Treatment side effects
Chemotherapy

Radiotherapy
Surgery
Medication side effects

Cancer related fatigue

Exacerbating comorbid
symptoms
e Chronic pain
e Sleep disturbances
s Deconditioning

British Journal of Cancer (

Psychosocial factors
« Coping with chronic
iliness
e Anxiety
« Depression

2004) 91, 822—-828
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A Practical Approach to Fatigue Management in
Colorectal Cancer

- I - - =] 1 g B - % - =y 4 . - ':,
Matti Aapro, Florian Scotte,” Thierry Bouillet,” David Currow,” Antonio Vigano-

Abstract

Cancer-related fatigue is serious and complex, as well as one of the most common symptoms experienced by patients
with colorectal cancer, with the potential to compromise quality of life, activities of daily living, and ultimately survival.
There is a lack of consensus about the definition of cancer-related fatigue; however, definitions have been put forward
by the European Association for Palliative Care (EAPC) and the National Comprehensive Cancer Network (NCCN).
MNumerous cancer- and treatment-related factors can contribute to fatigue, including disease progression, comor-
bidities, medical complications such as anemia, side effects of other medications, and a number of physical and
psychologic factors. This underlines the importance of tackling factors that may contribute to fatigue before reducing
the dose of treatment. NCCN guidelines and the EAPC have proposed approaches to managing fatigue in cancer
patients; however, relatively few therapeutic agents have been demonstrated to reduce fatigue in randomized
controlled trials. It is recognized that physical activity produces many beneficial physiologic modifications to markers
of physical performance that can help to counteract various causes of fatigue. In appropriately managed and moni-
tored patients with colorectal cancer, emerging evidence indicates that exercise programs may have a favorable in-
fluence on cancer-related fatigue, quality of life, and clinical outcomes, and therefore may help patients tolerate
chemotherapy. This review assesses fatigue in patients with colorectal cancer and proposes updates to a treatment
algorithm that may help clinicians manage this cormmon problem.

Clinical Colorectal Cancer, Vol. 16, No. 4, 275-85 ®@ 2016 The Authors. Published by Elsevier Inc. This is an open access article
under the CC BY-NC-ND license (hitp://creativecommons.arg/licenses/by-nc-nd/4.0/).
Keywords: Cancer management, Cancer-related fatigue, Colorectal cancer, Exercise, Quality of life
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Table 2 Examples of Rates of Fatigue With Chemotherapy and
Targeted Treatments for Metastatic Colorectal Cancer

Regimen
Chemotherapy

Targeted Therapies
Aflibercept-FOLFIRI™®

FLOX= fluorouracil, leucovorin,

oxaliplatin;

FOLFIRI= fluorouracil,
leucovorin, irinotecan;
FOLFOX-4 = 5-fluorouracil,
leucovorin, oxaliplatin;
XELOX= capecitabine,
oxaliplatin.

a: Including adjuvant therapy

Clinical Colorectal Cance

FOLFIRI™
FOLFOX-4'*
XELOX™
FOLFOX-4'*
XELOX'™®

Bevacizumab-

XELOX/FOLFOX-4""

FLOX'™®
Cetuximab-FLOX '

Cetuximab-FLOX
(intermittent)'®

Panitumumab-
FOLFIRI™

Regorafenib™”

Regorafenib”’

Line

M v =k =k =k

>1

>1

>1

d

209
649
635
308
an

1226

1401

185
194
187

1186

500

136

Grade 3/4

10%
7.9%
9.2%
8.8%
7.1%

<h% difference compared to
FOLFIRI and <20% in
combination arm

Not cited in "adverse events
of special interest fo
bevacizumab"

10%
16%
11%

<b% difference compared to
FOLFIRI

9.6% vs. 5.1% in placebo arm
(«<5% difference)

2.9% vs. 1.5% in placebo arm
(<5% difference)

2016; 16(4): 275-85.
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G3/4 Al
Palbociclib 54 73
Abemaciclib | 19 40
Ribociclib 29 46

ALK -+ 5 B 1 6 25 0 3 A 5

Alectinib 600 mg b.i.d. (n = 253)

Al G3/4 All G3/4 Al
16 kS 21 NR NR
57 6 68 NR NR
46 3 22 0 8%

1RT

Adverse reaction All grades
Fatigue 4%
Constipation 54%
Edema 30%
Myalgia 29%

15
Clin Cancer Res; 22(21) November 1, 2016
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Incidence of treatment-emergent adverse events* (%)
Nexavar (n=451) Placebo (n=451)

Any grade Grades 34 Fay grade  Grades 34

Diarrhoea 43 2 13 1
Fatigue 37 5 28 4
Hand—foot skin reaction 30 6 7 —
Hypertension 17 4 2 <1
Dyspnoea 14 4 12 2
Decreased haemoglobin 8 3 7 4
Bone pain 8 1 8 3
Tumour pain 6 3 5 2
Rash 40 1 16 <1

*National Cancer Institute-Common Toxicity Criteria (Version 3); treatment-emergent adverse
events occurringin 2% of patients



FE/\AH R i 72 { G TR B2 ) g 1R B8 R =1
PIPemetrexed & {5l

Pemetrexed Placebo

(N=441) % (N=222) %

Grade 3/4 | All grades | Grade 3/4 | All grades

Neutropenia # 3 6 0 0
Anemia 3 15 1 5
Leukopenia 2 6 1 2
Fatigue 5 24 1 10
Anorexia 2 19 0 5
Infection 1 5 0 2
Diarrhea 1 5 0 3
Nausea 1 19 1 5
Vomiting <1 9 0 1
Sensory neutropathy 1 9 0 4
Mucositis / Stomatitis 1 7 0 2
Early Discontinuation for Toxicity 1

*NCI CTC version 3.0% P< 0.05 for % rates of neutropenia and fatigue

Ciuleanu et al. Lancet 374:1432-1440 (20)
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All adverse events p value® Grade 3—4 adverse events
Gefitinib Docetaxel Gefitinib Docetaxel
(n=729) (N=715) (n=729) (n=715)
Neutropeniat 35 (5-0%)F 514 (73-7%)F <=0-0001 15 (2-29%)S 406 (58-2%)S§
Febrile neutropenia 9 (1-29%) 72 (10-1%) <0-0001 9 (1-29%) 72 (10-1%)
Rash/acne¥ 360 (49-4%) 73 (10-2%) <0-0001 15 (2-1%) 4 (0-6%)
Asthenic disordersq 182 (25-0%) 334 (46-7%) <0-0001 32 (4-49%) 64 (9-0%)
Diarrhoea 255 (35-0%) 177 (24-8%) <0-0001 18 (2-5%) 22 (3-1%)
Nausea 148 (20-3%) 187 (26-2%) 0-0088 3 (0-4%) 9 (1-3%)
Anorexiaf 159 (21-8%) 151 (21-1%) 0-80 11 (1-5%) 7 (1-0%)
Alopecia 23 (3-2%) 254 (35-5%) <0-0001 o o
Dyspnoea 120 (16-5%) 117 (16-49%) 1-0 45 (6-2%) 55 (7-7%)
Vomiting 109 (15-0%) 123 (17-29%) 0-25 4 (0-5%) 8 (1-1%)
Neurotoxicity " 49 (6-7%) 171 (23-9%) <=0-0001 1 (0-1%) 17 (2-4%)
Cough 108 (14-8%) 102 (14-3%) 0-82 6 (0-8%) 5 (0-7%)
Constipation 79 (10-8%) 121 (16-9%) 0-0010 6 (0-8%) 13 (1-89%)
Pyrexia 69 (9-5%) 118 (16-5%) <0-0001 2 (0-39%) 4 (0-69%)
Fluid retention 48 (6-6%) 112 (15-7%) <0-0001 o 5 (0-7%)
Stomatitis9 67 (9-2%) 93 (13-0%) 0-024 o 3 (0-4%)
Lower RTI and lung 71 (9-79) 74 (10-39%) 0-73 23 (3-29%) 25 (3-5%)
infectionsY
Myalgia 24 (3-3%) 113 (15-8%) <0-0001 1 (0-1%) 4 (0-69%)
Dry skin 111 (15-2%) 10 (1-4%) <=0-0001 o o
Anaemia 34 (4-7%) 84 (11-7%) <0-0001 11 (1-5%) 15 (2-1%)
Data are number of patients (2), unless otherwise stated. RTl=respiratory tract infection. “A post-hoc analysis assessed
individual adverse events with a Fisher exact test. TData from laboratory reports. Calculations include only patients
with a baseline and at least one value after baseline. ¥Worsening in laboratory value from baseline. SWorsening in
laboratory value from baseline to common toxicity criteria grade 3—4. n=697 for neutropenia with gefitinib and
docetaxel. fiIGrouped term (sum of preferred terms).
Table 2: Adverse events (of more than 10% frequency)

Lancet 2008; 372:1809-18
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Review Article

Ongoing Screening and Treatment to Potentially Reduce Tyrosine

Kinase Inhibitor-Related Fatigue in Renal Cell Carcinoma
Deepa Anand, MD, and Carmen P. Escalante, MD

Department of General Internal Medicine, The University of Texas M. D. Anderson Cancer Center, Houston, Texas, USA

High-Grade Fatigue

TKI All-Grade Fatigue (%) (Grade 3/4) (%)
Sunitinib 53—81 4—11
Sorafenib 20—43 2—10
Axitinib 39 11
Pazopanib 19—44 2

TKI = tyrosine kinase inhibitor.
J Pain Symptom Manage. 2015 Jul;50(1):108-17
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Table 6

Comparison of the present study’s weekly topotecan regimen and 2 other

administration schedules

Study Present Hochster ten Bokkel Herzog et
study et al. 1999 et al. 2004 al. 2006 [21]
2006 [12] [9,19]
Type of topotecan Weekly® Continuous Standard® 3-day
schedule infusion® infusion ¢
No. of patients 63 24 226 40
Dose intensity 3.0 2.0 2.5 2.0
(mg/ m-/week )
Response rate 23.8% 35% 23% 27.5%
Median time to 27 26 19 21
progression (weeks)
Toxicity profile
Hematologic.
grades 3.4
Neutropenia 7.9% 33% 79% 90%
Thrombocytopenia 4.8% 4% 25% 13%
Hematologic, 49.2% 52% - 52.5%
grades 2.3
Anemia
Nonhematologic.
all grades
Alopecia 1.8%% — 76% —
Nausea 15.0% ~ 78% —
| Fatigue 31.6% - 41% 57.5% |

&

4.0 mg/m” on days 1, 8, and 15 of a 28-day cycle.
21-day continuous infusion of 0.4 mg /m”/day.

1.5 mg/m~ on days 1-5 of a 21-day cycle.

2.0 rngf‘n1: on days 1-3 of a 21-day cycle.

o

o

Efficacy and toxicity of weekly topotecan in recurrent epithelial ovarian and primary peritoneal cancer. Gynecologic Oncology 105 (2007) 205-210.
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B Zoledronic acid (n = 2836)

45 1

th NovarTIs

- ZOMIEETA 4 mg

a0l sabvert e solution fpr infusiuns
aolvant por sobition pour perfush

Incidence (% of pts)




Li ]
CTLA-4 Aodigpen Fresenting Cell PD-1
Lo RS <~ APC
Yo T B T #{!
- &>
anti-CTLA-4 anti-PD-1
{,_ APC - APC
i e
James P. Allison P NER A o P
( Tasuku Honjo )
Ipilimumab Nivolumab (Opdivo)
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' Traditional Cancer treatments
-

Targeted therapy

Surgery I



Why is immune check point
inhibitors so impressive?

Ant-PD1 and MAPK
Anti-PDL1 inhibitors

%

T cell activation and
tumaor cell killing

MAPK inhibitors

Tumar cell death MAPE inhibitors

Tcell

e An i
infiltration h"‘ tigen acquisition

' -? by dendritic cells

?@Tceﬂ priming +=—— AnH-CTLA4

Trends in Immunclogy

+— \VEGF inhibitors

VEGF inhibimrs/

T cell trafficking




Sustained durable response
DESPERATELY SEEKING SURVIVAL

Patients generally respond well to targeted therapies (left), which are directed at
specific mutations in a cancer, but only for a short time. Checkpoint immunotherapies
(right) do not help as many people, but those they do help tend to live longer.
Oncologists are trying to get the best out of both strategies by combining the drugs.

- Targeted therapy = |mmunotherapy
Standard therapy Standard therapy
©
=
e
-
7
0 1 2 3 0 1 2 3

Years after diagnosis
oenature




Second Line vs. Docetaxel: PD-1 & PD-L1
Inhibitors Share Similar Side Effect Profiles

40

m Nivo m Pembro m Atezo

% of pts,
(any tox)

Fatigue Decr Nausea Diarrhea Pneumonitis
appetite
Nivo = CM 057 (Borghaei, NEJM 2015); Pembro = KN-010 (Herbst, Lancet 2016);
Atezo = POPLAR (Fehrenbacher, Lancet 2016)




CJ Langer. ESMO 2016.

Treatment-Related Adverse Events
With Incidence 215%

100 -
90 - Grade
il - 12 34
' Pembro +chemo [l 7
8 70 Chemoalone . %

60
50
40
30

Incidence,

Data cut-off: Augusts, 2016,
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Definition of Cancer-Related Fatigue

- A distressing persistent, subjective sense of
physical, emotional and/or cognitive tiredness or
exhaustion related to cancer or cancer treatment

that Is not proportional to recent activity and
interferes with usual functioning.

NCCN Clinical Practice Guidelines in Oncology ™:
Cancer-related fatigue. v.1. 2016




% F1 ok & ch% % NCCN, ICD-10

-i BE] BE] ?\» £ }%’}ji éﬁ" %1 (National Comprehensive Cancer Network, NCCN)
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1. NCCN. NCCN Clinical Practice Guidelines in Oncology: Cancer-Related Fatigue, Version 2.2017; 2017.
https://www.nccn.org/professionals/physician_gls/PDF/fatigue.pdf
2. Yeh ET et al. BMC Cancer 2011; 11:387.
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Yeh ET et al. BMC Cancer 2011; 11:
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Cancer-Related Fatigue Is Prevalent

* 43% of cancer patients had little awareness that there
were interventions to assess and treat their fatigue®.

* That rate of fatigue as high as 90% have been reported
for those undergoing treatment for various types of
cancer?.

e Reported incidence rates for CRF in the clinical trial
setting tend to be in the range of 70%—80%?>.

 CRF may be an early symptom of malignant disease and
is reported by as many as 40% of patients at diagnosis3.

1.Psychosomatics 2008; 49:283-291. 3. Maarten Hofman et al. The Oncologist 2007;12:4-10.
2. Lawrence DP, Kupelnick B, Miller K et al. J Natl Cancer Inst Monogr 2004;(32):40-50.




' 95% of patients expect to experience

fatigue during their treatment

100 -

(n=938)

~ (o] (00]
o o o
] ] ]

Patients anticipating side effect (%)
N

Fatigue Nausea Sleep Hair loss Weight loss Depression
disturbance

Side effects of treatment anticipated by patients s  cheduled to
receive chemotherapy or radiotherapy.
% Otfcologist

©2007 by AlphaMed Press  Maarten Hofman et al. The Oncologist 2007;12:4-10




Patients with a Variety of Cancers
Experience Fatigue

A
Less likely than individuals without cancer More likely than individuals without cancer
to report chronic fatigue to report chronic fatigue
Melanoma — i
Breast carcinoma ——
Prostate carcinoma s
Ovwvarian carcinoma @
Colorectal carcinoma ——
Cervical carcinoma =
Lung carcinoma o
T T T T T T T T T T T T T T T T
60 -50 -40 -3.0 -20 -1.0 0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0
Adjusted prevalence odds ratio and 95% confidence interval
B
Less likely than individuals without cancer More likely than individuals without cancer
to report chronic fatigue with impairment to report chronic fatigue with impairment
Melanoma P
Breast carcinoma ——
Prostate carcinoma T
Ovarian carcinoma L
Colorectal carcinoma @
Cervical carcinoma —e—
Lung carcinoma o
T T T T T T T T T T T T T T T T
-60 -50 40 -30 -20 -1.0 0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0

Adjusted prevalence odds ratio and 95% confidence interval

Likelihood of reporting chronic fatigue (A) and chronic fatigue with impairment (B) among
patients with cancer listed in a Swedish national registry, compared with individuals

©2007 by AlphaMed Press

Maarten Hofman et al. The Oncologist 2007;12:4-10

without cancer

8 Otitologist




' 90% of patients treated with radiation and 80% of

those treated with chemotherapy experience fatigue

100 —

S o o
o o o
l l ]

Patients experiencing fatigue (%)

N
o
]

Chemotherapy Radiotherapy
(n=760) Treatment (n=1,129)

Prevalence of fatigue, measured using the Fatigue S  ymptom Inventory, in
patients receiving radiotherapy (n = 1,129) or chem  otherapy (n = 760) for cancer

% Olfcologist

©2007 by AlphaMed Press  Maarten Hofman et al. The Oncologist 2007;12:4-10




' Frequency of side effects experienced by

patients undergoing chemotherapy

Frequency of fatigue

100 -~
M Every day
_| I Most days —
20 [l At least once a week (n=379)
[0 Afew days each month
80 -
76%
70 -
)
=007 54%
8 50 -
©
o 40 4
c 23%
) 20%
20 =
10 =
0
Fatigue Nausea Depression Pain

Symptom reported at least a few days each month

% Oticologist

©2007 by AlphaMed Press  Maarten Hofman et al. The Oncologist 2007;12:4-10




' Prevalence and intensity of side effects

experienced by patients during radiotherapy

B Severe (7-10) E Moderate (4-6) O Mild (1-3)

Vomiting

Urination difficulties

Nausea

Shortness of breath

Lack of appetite |

Skin problems

Memory difficulties

Feeling upset

Pain

Sleep

Drowsiness

|
|
|
Fatigue | ] |
! | | | |
20 40 60 80 100

Patients (%)

O —

% Oticologist

©2007 by AlphaMed Press  Maarten Hofman et al. The Oncologist 2007;12:4-10
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A5 T—. tir r_ 83.5%
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(cancer-related fatigue, CRF)
HEEXRIE >3.59
Z 75 ICD-10 RVERE R B AR 2!

56.2%
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H23IXERETIR
1. Hsieh RK et al. J Clin Oncol 2015; 33(29 _suppl):77. i
ZHEIRE

s =5
2. De Waele S & Van Belle S. Acta Clin Belg 2010; 65:378-85. d \1'207r— N
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2015 Palliative Care in Oncology Symposium, Boston; Oct 9-10, 2015, Abstract # 155471. 2016 MASCC Poster # MASCC-0488.
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2.52 36
1.95
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*Symptom distress scale in patients with cancer: ranging from 0 to 10, the higher score means the

higher distress.
2015 Palliative Care in Oncology Symposium, Boston; Oct 9-10, 2015, Abstract # 155471. 2016 MASCC Poster # MASCC-0488.




Overall Accepting R/T Accepted R/T
(n=1207) (n=78) (n=423)
Mean SD SD \IET! SD

Current Fatigue 3.45 2.64| 423 250 3.55 256
General fatigue during the past 24 hours 3.47 252) 4.08] 230 362 249
Worst fatigue during the past 24 hours 460 3.06| 5.39| 288 477 3.03
Interference of fatigue 240 2451 2.96] 260 259 256
General Activity 2.54 2.86 3.23 2.97 2.81 3.00
Mood 2.50 2.71 2.47 2.78 2.62 2.76
Walking ability 2.34 2.84 2.89 2.95 2.54 2.98
Normal work (includes both work outside the home 2.58 3.17 3.33 3.82 2.81 3.36
and daily chores)
Relations with other people 1.80 2.52 2.36 2.58 1.91 2.50
Enjoyment of life 2.67 3.09 | 3.45 | 346 286 3.19

2015 Palliative Care in Oncology Symposium, Boston; Oct 9-10, 2015, Abstract # 155471. 2016 MASCC Poster # MASCC-0488. ‘



/ A}
REcE
_ Accepting R/T Accepted R/T
Total (N=1207
FACT-G7 ( ) (n=78) (n=423)
Mean SD Mean SD Mean SD
Quality of life 2 17.57 6.01 | 15.10 | 6.45 17.13 6.19
Physical well-being ® 297 091 2.59 1.01 2.87 0.95
1. | have a lack of energy (fatigue)? 2.70 1.18 2.35 1.23 2.60 1.23
2. | have pain? 2.88 1.22 2.42 1.35 2.73 1.29
3. | have nauseal 3.34 1.03 3.01 1.29 3.26 1.08
Emotional well-being ¢ 260 136 241 1.52 2.55 1.40
4. | worry that my condition will get
woreey 260 136 241 1.52 2.55 1.40
Functional well-being ¢ 2.02 1.15 1.64 1.19 1.99 1.17
5. 1 am sleeping well3 2.01 1.31 1.76 1.34 1.97 1.32
6. 1 am able to enjoy life3 2.03 1.32 1.56 1.34 2.01 1.30
7. 1 am content with the quality of my life
right now 3 2.03 1.35 1.59 1.36 2.00 1.34

higher score means the higher quality of life

2015 Falliative Care in Oncology Symposium, Boston; Oct 9-10, 2015, Abstract # 155471. 2016 MASCC Poster # MASCC-0488.
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ez R M I SRAE VRS © NRSKRVAS=3R

% '_‘_'H_ = %% (Numerical Rating Scale, NRS) 7572
$ﬁ%iﬁ tb%% (Visual Analogue Scale, VAS)

?E. =R

RGN 4 DU ERVRBREIEEZE LRSS - NCCNIE5 I ZEERERIFIZE /R AL

1. NCCN. NCCN Clinical Practice Guidelines in Oncology: Cancer-Related Fatigue, Version 2.2017; 2017.
https://www.nccn.org/professionals/physician_gls/PDF/fatigue.pdf
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NCCN. NCCN Clinical Practice Guidelines in Oncology: Cancer-Related Fatigue, Version 2.2017; 2017.
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4 P.quinguefolius

SR SEFYARME
Yennurajalingam et al., 2232 (Panax ginseng) 48 f&?‘ﬁﬁ*l%—?zé - BEEE -
20171 (n =112) 800 mg SR AT REER R
Kim et al., 20172 A2 (FEEWEZIRERTMNZE) R R
(n = 438) 2,000 mg 1638 BMENEREEE
Barton et al., 20103 79)¥2 (Panax quinquefolius) 38 1,000 - 2,000 mg#H &N
(n = 290) 750 mg * 1,000 mg * 2,000 mg =REEREMHER
Barton et al., 20134 [izp==E=2 S P Iy 2= S (A S BB 4
(n = 364) 2,000 mg 81 RENERERRERA

1. Yennurajalingam S et al. J Natl Compr Canc Netw 2017; 15:1111-20.
2. Kim YH et al. J Clin Oncol 2017; 35(15_suppl):10008, Abstract 10008
3. Barton DL et al. Support Care Cancer 2010; 18:179-87.

4, Barton DL et al. J Natl Cancer Inst 2013; 105:1230-8.
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1. Thomas GB et al. J Fam Pract 2014; 63:270-2.
2. Yuan CS et al. Ann Intern Med 2004; 141:23-7.



Bruera E

A Double-Blind, Randomized, Placebo-Controlled
Trial of Panax Ginseng for Cancer-Related Fatigue
in Patients With Advanced Cancer.

Yennurajalingam S, Tannir NM?, Williams JL2, Lu Z%, Hess KR?, Frisbee-Hume S?, House HL?, Lim ZD?, Lim KH%, Lopez
G?, Reddy AT, Azhar A%, Wong Al, Patel SM?, Kuban DAY, Kaseb AO?, Cohen L?, Bruera E™.

e Conclusions:
 Panax Ginseng was

not significantly superior to placebo after 4 weeks
of treatment.

* There is NO justification to recommend the use of
Panax Ginseng for CRF.

J Natl Compr Canc Netw. 2017 Sep;15(9):1111-1120
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Best matches for astragalus polysaccharides:

Astragalus polysaccharides exerts immunomodulatory effects via TL R4-mediated MyD88-
dependent signaling_pathway in vitro and in vivo.
Zhou L etal SciRep. (2017)

Astragalus polysaccharide restores autophagic flux and improves cardiomyocyte function in
doxorubicin-induced cardictoxicity.

Cao Y et al. Oncotarget. (2017)

Selenizing_astragalus polysaccharide attenuates PCVZ2 replication promotion caused by oxidative

stress through autophagy inhibition via PI3K/AKT activation.
Liu D et al. Int J Biol Macromol. (2015)
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_|  Anti-tumor potential of astragalus polysaccharides on breast cancer cell line mediated by
1. macrophage activation.

LiW, Song K, Wang 5, Zhang C, Zhuang M, Wang Y, Liu T

Mater Sci Eng C Mater Biol Appl. 2019 May;98:655-635. doi: 10.1016/).msec_2015.01.025. Epub 2013 Jan 8.

DhAIM- 2N04 N7




Wu et al Cancer Cell int (2017} 17:115

https://doi.ong/10.1186/512935-017-0487-6 Cancer Cell International

Anticancer activity of Astragalus @) o
polysaccharide in human non-small cell lung
cancer cells

Chao-Yan Wu', Yuan Ke?, Yi-Fei Zeng’, Ying-Wen Zhang' and Hai-Jun Yu®
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YVolume 106, January 2018, Pages 596-601 ' :

. . il
. .

1'.1_51,‘\'[[_1{

Immunomodulatory effects of herbal formula of astragalus
polysaccharide (APS) and polysaccharopeptide (PSP) in
mice with lung cancer

Xing Zhou 2, Zijing Liu ®, Tingting Long 2, Lijng Zhou 2 Yixi Bao 2 2 &
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The Fatigue Improvement Rate Between Cycle in PP
Population (Baseline: Visit 1 of Cycle 1)

S
£70 -
S * *: P=0.020 (The comparison
260 66.67 L etween two cycles in the Control
5 e 58.06 Group by McNemar’s test)
€50 -
>
3 *
40 w Treatment Group
§ 40.74 (1st and 2nd Cycle PG2 and PG2
%’ 30 - Treatment; n=31)
‘G
& 20 - Control Group
% 1 (1st and 2nd Cycle Placebo and PG2
= 0 - Treatment; n=27)
a
e 0
|_
Cycle 1 Cycle 2

. RERERAWBFI-TIEB R1TEENTIES
s EEZRREFNEAEANARREZERYRERERBASRZEEE
« TEARREAEMHKED B  SREE - ZANBERIMNEZERIE

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




Article

Karnofsky Performance Status as A Predictive Factor
for Cancer-Related Fatigue Treatment with Astragalus
Polysaccharides (PG2) Injection—A Double Blind,
Multi-Center, Randomized Phase IV Study

Cheng-Hsu Wang !, Cheng-Yao Lin 2, Jen-Shi Chen 3-*(9, Ching-Liang Ho °, Kun-Ming Rau %78,
Jo-Ting Tsai °1%, Cheng-Shyong Chang ', Su-Peng Yeh '?, Chieh-Fang Cheng * and

Yuen-Liang Lai 1415*

check for
Received: 22 October 2018; Accepted: 15 January 2019; Published: 22 January 2019 updates
Cancers 2019, 11, 128; doi:10.3390/ cancers11020128 www.mdpi.com/journal /cancers

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



M u Itivariate analysis for responders ;l;;l(l;l; i.‘jebcvt[il'lal::variate analysis for responders and non-responders to Astragalus Polysaccharides
and non-responders to PG2

All Subjects

 Patients with higher KPS responded better to PG2.
 Identified KPS as a promising predictive factor for the
therapeutic efficacy of PG2.

Cut-off Points = 10% Multivariate Analysis

Univariate
Analysis Odds Ratio (95% CI)  p-value **
p-value *

Responder Non-Responder

Variable/Status (N = 140) (N =74)

Baseline KPS score

30-50 22 (15.71%) 31 (41.89%) <(.0001 © (1.253 (0126, 0.504) <0001
6040 118 (84.29%) 43 (58.11%)

16 72 (51.43%) 41 (55.41%) 0.5794 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%) 1.207 (0.343, 4.905) 0.7020

other 96 (68.57%) 56 (75.68%) 0.957 (0.414, 2.208) 09173

H 0,

Baseline KPS  Responder % Albumin 4D

<3.0 20 (14.29%) 11 (14.86%) 0.9088 © 1.272 (0.518, 3.124) 0.5997
score =30 120 (85.71%) 63 (83.14%)

Hemoglobin (g/dL)

30-50 ( N=5 3) 22 (42%) <10 48 (34.20%) 30 (40.54%) 0.3659 C 0767 (0.405,1.452)  0.4148

=10 92 (65.71%) 44 (59.46%)
Peripheral blood TLC (/uL)

60'90 ( N = 16 1) 1 18 (73%) <700 46 (32.86%) 18 (24.32%) 01947 C 1.700 (0.846, 3.452) 0.1353

=700 94 (67.14%) 56 (75.68%)

* The Wilcoxon rank-sum test W 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.

Cancers 2019, 11, 128; doi:10.3390/cancers11020128 59



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.

2018 ASCO Annual Meeting, Poster Presentation
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