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Increased stress leads to
cancer progression

HCT patients of lower socioeconomic status have an
18-20% increased risk of death after transplant
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Biobehavioral Model of HCT

Physiological Factors & Mediating Clinical Events
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SES and Gene Expression in HCT

Physiological Factors & Mediating Clinical Events
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Chronic stress affects transcriptional activity

 “Conserved Transcriptional Response to
Adversity” (CTRA) gene expression profile

— Circulating immune cells (PBMCs)
demonstrate a systematic shift in basal
gene expression profiles during
extended periods of stress, threat, or
uncertainty!-

— 53 genes: high inflammation (19 genes),
low interferon response (Type |, 31
genes), low antibody synthesis (3 genes)

— Regulated by B-adrenergic system

1Cole SW 2007, Genome Biology
2powell ND et al. 2013, PNAS
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Low Socioeconomic Status, Adverse Gene
Expression Profiles, and Clinical Outcomes in

Hematopoietic Stem Cell Transplant Recipients
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CCR Translations Clinical

Cancer
Research

Is It Better to Be Rich or Relaxed? Sociobiology
Meets Bone Marrow Transplant

Lucie M. Turcotte and Michael R. Verneris

Low socioeconomic status in hematopoietic cell transplant
recipients is associated with increased treatment-related mor-
tality and relapse, resulting in reduced survival. No biologic
mechanism has been identified for these associations. The

stress-related gene expression profile, termed the "conserved
transcriptional response to adversity,” may be a predictor of

these negative outcomes. Clin Cancer Res; 22(1); 1-3. ©@2015 AACR.
See related article by Knight et al., p. 69

Invited Commentary, CCR 2016:
“..these data might get to the core of an untapped area
in cancer therapeutics: understanding how to manage
chronic stress to positively influence outcomes.”

Turcotte LM & Verneris MR 2016, Clinical Cancer Research
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Is It Better to Be Rich or Relaxed? Sociobiology
Meets Bone Marrow Transplant

Lucie M. Turcotte and Michael R. Verneris

Low socioeconomic status in hematopoietic cell transplant
recipients is associated with increased treatment-related mor-
tality and relapse, resulting in reduced survival. No biologic
mechanism has been identified for these associations. The

stress-related gene expression profile, termed the "conserved
transcriptional response to adversity,” may be a predictor of

these negative outcomes. Clin Cancer Res; 22(1); 1-3. ©@2015 AACR.
See related article by Knight et al., p. 69

Invited Commentary, CCR 2016:
“potentially using the CTRA profile as a stress biomarker, which could,
in turn, be incorporated into pre-HCT disease risk stratification...”

Turcotte LM & Verneris MR 2016, Clinical Cancer Research
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mechanism has been identified for these associations. The See related article by Knight et al., p. 69

Invited Commentary, CCR 2016:

“The authors further posit that the use of 6-adrenergic antagonists (6-
blockers)...may be of potential benefit in individuals with altered gene
transcription patterns and that CTRA expression could be monitored
over time to assess treatment response.”

Turcotte LM & Verneris MR 2016, Clinical Cancer Research




B-blockers stop metastatic spread of stress-induced cancer
progression in mice
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Pilot study using propranolol to decrease
gene expression of stress-mediated -
adrenergic pathways in HCT recipients

CONTROL ARM @
Blood| [Blood Blood
Draw Draw Draw
Study : 5 '
Recruitment Baseline ' HCT '
Day -7 | Day -2 | Day O Day 7 Day 14 Day 21 Day 28 Day 35 Day 42
TREATMENT ARM @
| Propranolol Start | 40 mg BID | Propranolol Taper
20 mg BID . ' 20 mg BID
L ) é----- g. ..... .
0 mg
y—A ®--ommmeee-
S ﬂ»\ NATIONAL CANCER INSTITUTE

i

i") NETWORK ON BIOBEHAVIORAL
PATHWAYS IN CANCER

\

A

(S



Propranolol Conclusions

Propranolol administration during HCT is
feasible

Peri-transplant administration of
propranolol decreases genome-wide
transcriptional pathways involved in B-
adrenergic signaling

Propranolol has clinically meaningful
impact on early post-HCT outcomes

Ongoing follow-up and future replication
studies are required to assess impacts on
clinical outcomes

100 £O TARLETS
| PROPRANOLOL 80ms ‘

i ot snmwpe My w
\ .




HCT Treatments and CNS Functioning

“ PHASE Il OPEN LABEL OF TACROLIMUS/METHOTREXATE AND TOCILIZUMAB
FOR THE PREVENTION OF ACUTE GRAFT VERSUS HOST DISEASE AFTER
ALLOGENEIC HEMATOPOIETIC STEM CELL TRANSPLANTATION” (Drobyski, Pl)

Humanized anti-1L-6 receptor antibody that blocks IL-6 signaling and has been FDA-
approved for the treatment of severe active rheumatoid arthritis
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TOCILIZUMAB FOR THE PREVENTION OF DEPRESSION, COGNITIVE CHANGES,
ADVERSE GENE EXPRESSION, AND LOSS OF RAP1 PRENYLATION AMONG

ALLOGENEIC HEMATOPOIETIC STEM CELL TRANSPLANTATION RECIPIENTS
Pls: William Drobyski, MD, Marcelo Pasquini, MD, MS, Jennifer Knight, MD, MS

Central Hypothesis:

Patients receiving tocilizumab will have
improved depression, anxiety, fatigue,
sleep, and pain as compared to patients
not receiving tocilizumab.



HCT patients exposed to tocilizumab have higher
depression scores at Day +29
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Patients receiving tocilizumab exhibited greater
anxiety at all 3 time points following HCT

30_ ............. ..........................
: 1 ¢ . T
25_ ...... @ ...... . ............... I [ N A A
2
o
:
7\ EXPRCEPLIVE IRPLRRI IRPRPSTR (R'SUPRC UMM IS BN IEPRLSRE Y NERS PERCR

15

#'%#

1 I I I
Day1 Local UW Day29 Local UW Day101 Local UW Day 181 Local WW

Time/Cohort
p<.05, p=.001, p=.02 [Cohort W ® Local




HCT patients receiving tocilizumab experienced
greater pain intensity at Day +29
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Patients receiving tocilizumab experienced worse
sleep at all time points following HCT

20+

15+~

0 i s L 3 P
T T T T # T T T T #
Day1 Local UW Day29 Local UW Day 101 Local UW Day 181 Local UW
Time/Cohort

p=.04, p=.06, p=.02 |Cohort M UW  Local |
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Tocilizumab Conclusions

Biological psychiatry: informs etiology

of inflammation and mood
disorders/cognitive function

Concept of blocking IL-6 signaling by Tocilizumab
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Tocilizumab Conclusions

Cancer: informs side effect profile of
FDA approved drug for treatment of
cytokine release syndrome -
tocilizumab (August 2017)

Con pt of blocking IL-6 signaling by Tocilizumab
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Chimeric Antigen Receptor (CAR) T Cell Therapy

CHIMERIC ANTIGEN RECEPTOR (CAR) I
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can cause life threatening
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CONCLUSIONS

HCT is a relevant and understudied
population for PNI and translational
biobehavioral oncology research

Stress impacts HCT biology and
outcomes

Candidate interventions
HCT treatments impact CNS function

Additional work is needed to identify
the most pertinent pathways
mediating this relationship and
subsequent effective interventions
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