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Chill out! 
Take 2 aspirin. 

Call me in the morning.
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• Chill Out

– Beta‐blockers, RT, and Immunity
• Esophageal Cancer

– Patient stress maybe bad
– Reduce patient stress

• Take “Two” Aspirin
– H&N
– Rectal

• Call Me in the Morning
– Circadian Rhythm
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Pembro +/‐ RT NSCLC. Secondary analysis
Shaveridan et al. Lancet Oncol. 2017.

Any RT

No RT

Pembro +/‐ SBRT NSCLC. Phase 2
Theelen et al. JAMA Oncol. 2019.

SBRT 8 Gy x 3



Tumor measurements

CT26 x
x

Beta‐blockers + RT= Abscopal (Repasky)
6 Gy x 1

Analogous data:
1. Celebrex, 

Aspirin



Beta‐adrenergic Stress is Bad for you: 
Esophageal Adenocarcinoma ChemoRT Only

PFS (p =0.006)  OS (p=0.002) 

n=45

n=74

Farrugia, Singh



Esophageal Adenocarcinoma Trial
CRT +/‐ Propranolol



Outline
• Chill Out

– Beta‐blockers, RT, and Immunity
• Esophageal Cancer

– Patient stress maybe bad
– Reduce patient stress

• Take “Two” Aspirin
– H&N
– Rectal

• Call Me in the Morning
– Circadian Rhythm



I 124407 (Roswell, Cleveland Clinic, Upstate)

TreatmentTreatmentStratifyStratifyEligibilityEligibility

‐Medically inoperable or declines surgery
‐Bx proven, peripheral, NSCLC  

T1‐ T2a, N0, M0 (≤ 5 cm)
‐ECOG 0‐2

Suspicious mediastinal or hilar lymph nodes on 
CT or PET confirmed  (‐) by biopsy

‐Medically inoperable or declines surgery
‐Bx proven, peripheral, NSCLC  

T1‐ T2a, N0, M0 (≤ 5 cm)
‐ECOG 0‐2

Suspicious mediastinal or hilar lymph nodes on 
CT or PET confirmed  (‐) by biopsy

‐ PS
‐Treatment 
Center

‐ PS
‐Treatment 
Center

30 Gy x 130 Gy x 1

20 Gy x 320 Gy x 3



RPCI I‐124407

Secondary Objectives

OS at 2 years:
72% (95% CI, 56‐83%) for 30 Gy
59% (95% CI, 41‐73%) for 60 Gy

Singh et al. Int Jn Radiat Oncol Phys. 2019 In press.



CHISEL Trial
Ball et al. Lancet Oncology. 2019.

18 Gy x 3 
or

12 Gy x 4

2 Gy x 33 
or

2.5 Gy x 20



Increase in Financial Burden Worsens 
Survivals

On multivariate analysis, increase in financial problems was the only 
significant predictor of overall survival. 

in financial toxicity
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VA H&N Cancer: Post Diagnosis Aspirin Use
Lumley et al. Head Neck. 2019.

P<0.001

P<0.001



Treatment benefit of regular NSAID exposure for DSS and OS. (A) Model-predicted DSS probability 
indicates no survival difference between regular users (Yes, blue) versus never or occasional users (No, 

orange) for HNSCC patients with unaltered PIK3CA. 

Matthew L. Hedberg et al. J Exp Med 2019;216:419-427

© 2019 Hedberg et al.



NSAIDs and Roswell H&N
• N=459
• 2005‐2017 HNSCC treated with chemoRT



Local Failure: NSAIDs and Roswell H&N
Variable N Total FailuresNSAID negative NSAID positive chi square p‐value Fischer’s exact

Total 459 10.9% 7.4% 3.5% 0.075 0.096

Primary Site
Oral Cavity 29 31.0% 20.7% 10.3% 0.73 1.0

Oropharynx 249 6.8% 4.0% 2.8% 0.55 0.62

Hypopharynx 43 21.0% 16.3% 4.7% 0.8 1.0

Nasopharynx 17 11.8% 11.8% (0/0) 0% 0.21 0.49

Larynx 119 16.0% 11.8% 4.2% 0.33 0.44

Non‐Oropharynx 228 16.6% 11.7% 4.9% 0.23

Current Smoker 115 17.4% 12.2% 5.2% 0.12 0.80

Former Smoker 242 11.0% 7.4% 3.3% 0.047 0.06

Never Smoker 102 3.9% 2.0% 2.0% 0.71
Current or Former 
Smoker 357 12.9% 9.0% 3.9% 0.039 0.04



Survival: NSAIDs and Roswell H&N
• Factors associated with worse OS:

• T stage (p=0.006)
• Overall stage (p=0.022)
• Smoking status (<0.001)
• Oral cavity primary (0.02)
• No NSAID (p=0.015)

Univariate Analysis Multivariate Analysis
OR (95% CI) p‐value OR (95% CI) p‐value

DSS 1.22 (0.71‐2.09) 0.48 0.98 (0.91‐1.04) 0.47
OS 0.62 (0.42‐0.91) 0.015 0.90 (0.83‐0.98) 0.018

*adjusted for age, stage, gender, primary tumor site, HPV status, 
diabetes mellitus, stroke, hyperlipidemia (all alpha<0.21 on univariate)



Cancer‐Specific Survival: NSAIDs and Roswell H&N

Log rank=0.51



Overall Survival: NSAIDs & Roswell H&N

5y: 64% vs 56%
10y: 38% vs 30%
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Roswell Park Rectal Ca pts

N=153

P=0.01 P=0.03

Farrugia, Singh

Rectal Cancer and Aspirin: Roswell Park



Possibilities with Rectal Specimens
• PIK3 kinase?

• ~20% of rectal
ca pts PIK3A mut
Of ~1000pts

Liao et al. NEJM 2012



Master Aspirin, Propranolol Rectal Trial 

TreatmentStratifyEligible

Rectal Cancer 
Patients getting 

standard ChemoRT

Not Eligible for aspirin
Note: if on beta‐blockers 

Nothing

Propranolol

Eligible for Aspirin
Note: if on beta‐blockers 

Baby Aspirin

High Dose Aspirin

15 Patient pilot trials
Primary Endpoint: 
Tolerance 
Secondary: Complete 
Response, Immune 
Analyses         
Tertiary: Local Control/OS
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Time-based approaches for improving cancer therapies
Antoch, Gudkov 

Assessing health status of cancer 
survivors by creating a Frailty IndexBoth acute response and late side effects of chemotherapy and radiation 

are modulated by the circadian clock; disrupted circadian rhythms may 
impair therapeutic efficacy.  

• Identifying circadian markers of 
sensitivity to radiation in cancer patients

• Search for pharmacological modulators 
of circadian function

COLLABORATORS: 
Antoch, Gudkov, Burdelya, Repasky,  Gu (PS) 

PUBLICATIONS: 
Antoch Cell Cycle 2013, Kharpe Aging 2014, 
Frescas PNAS 2017, Antoch Aging 2017 

SHARED RESOURCES: 
TISR,  BIOSTATS, LASR,  ETM

GRANTS: 
R21 CA227375,  CTSA pilot project, Alliance 
Foundation; Everon Biosciences

15

New provocative question grant 
awarded in July, 2018 (R21 CA227375)



Time of Radiotherapy and mucositis in H&N cancer patients (Anurag Singh, 
Williams Duncan, Alan Hutson)

Author, year Sample size Treat time Primary Endpoint Results

Goyal, et al. 
2009

88 + 89 8‐11 am vs. 
3‐6 pm

III/IV mucositis 26% vs. 38% at 7th
week; p=0.08

Bjarnason, et al. 
2008

101 + 101 8‐10 am vs. 
4‐6 pm

RTOG grade 3+ 
mucositis

52.9% vs. 62.4%;
p=0.17

111 patients 
with dosage ≥ 66 

Gy

44.6% vs. 67.3%; 
p=0.03

53 smokers 42.9% vs. 76%; 
p=0.04Limitations: Not statistical significant for each single study

Patients are not representative (healthier, no sleep issue)
No information for treatment time of early afternoon and late morning



38160

Thanks William Duncan
Yingdong, Austin Miller

Delete 2269 records if:
• Associated with non‐H&N sites.
• More than 7 days’ treatment gaps (n=1527).
• More than 3 treatment sites in the same day (n=3934)



Average Maximum soreness quality by time category (n=219)

LSmeans (marginal average score adjusting for other factors) were obtained from GLM model with 
maximum soreness score as dependent variable (0, 1, 2, 3, 4; continuous),  time category as categorical. 
Covariates: cancer site, smoking at diagnosis, age at radiotherapy, week of mucositis, type of radiotherapy
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Predicted average soreness quality score using Mixed model (n=1278 records)
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8:30 ‐ <9:30

9:30 ‐ <10:30

10:30 ‐ <12:00

12:00 ‐ <13:30

13:30‐<15:00

15 ‐ <16:30

N LSmea
n

Ste P

8:30 - <9:30 231 1.36 0.20 0.001

9:30 - <10:30 231 1.72 0.20

10:30 - <12:00 381 1.69 0.19

12:00 - <13:30 120 1.58 0.20

13:30-<15:00 218 1.93 0.18

15 - <16:30 97 1.73 0.22

Average Lsmean by time category Lsmean for each survey week by time category



34

Assessing Single‐fraction 
SBRT versus sTandard
palliativE RadiatiOn In 
patients with metastatic 
Disease (ASTEROID)

‐300 pts eleigible /yr
‐Banking with DBBR 


