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A growing body of evidence from preclinical and human epidemiology studies of multiple cancer types indicate that physical
activity can delay or avert the outgrowth of cancer, in a mechanistic process that may involve exercise-induced alterations to
anti-cancer immunity. Many Chronic Lymphocytic leukaemia (CLL) patients present with asymptomatic, early-stage disease
that is monitored until disease progression. Thus, exercise may be an effective way to manage disease burden and delay
progression in treatment naive CLL. The primary objective of this pilot study was to investigate the safety and feasibility of
an exercise programme in people with treatment naive CLL, and preliminarily explore the effects of exercise training on CLL
counts, body composition, cardiorespiratory fitness, and immune cell phenotypes including T-cells.

We approached N = 100 treatment naive CLL patients (Binet stage A and B) (Figure 1). Trial uptake was 40%, thus n = 40
participants with treatment naive CLL were screened. After assessing suitability for exercise (e.g., resting electrocardiogram
and other safety tests), n = 11 participants were excluded - the majority of these, n = 9, were due to the presence of cardiac
abnormalities. Consequently, n = 28 participants were randomised into a 16-week, home-based, supervised, personalised,
progressive exercise intervention (n = 14: mean =+ SD: age = 62 & 12 years) or 16-weeks of usual care, control group (n= 14:
mean =+ SD: age = 61 & 10 years). The overall retention rate was 86%, with 79% of the exercise group and 93% of the control
group completing the trial. Adherence to the exercise intervention was 92 & 8%. One serious adverse event was reported
(hospitalisation for pneumonia) that was unrelated to the trial and one adverse event was reported (syncope following exercise)
that was related to the trial. Together, this evidence indicates that exercise training is both safe and feasible in people with
treatment naive CLL who passed pre-trial screening.

The exercise intervention elicited a 2% increase in DEXA-derived lean mass in the exercise group compared to a 0.4% decrease
in the control group ( p = .01) (Table 1). DEXA-derived total body fat percentage decreased by 4% and 1% and fat mass
decreased by 3% and 2% ( p < .05) respectively in the exercise and control groups but there was no significant difference
between the groups ( p > 0.05). Resting systolic and diastolic blood pressure was lower at post-intervention in both groups (
p < .05); the exercise group reduced systolic and diastolic blood pressure by 5% and 2% respectively and the control group
reduced by 6% and 7% respectively, but there was no significant difference between groups ( p>0.05) suggesting the observed
changes could be the result of "white coat hypertension" pre-intervention. Additionally, no changes were observed for whole-
body mass, BMI, bone mineral density, resting heart rate, or measures of cardiorespiratory fitness (all p>0.05).

This trial provided a unique opportunity to investigate the effects of regular exercise on neoplastic activity in humans (i.e., CLL
counts) without the confounding presence of anti-cancer therapy. Resting blood samples collected pre- and post-intervention
were analysed by flow cytometry to enumerate CD5 *CD19 * CLL cells clonally restricted to kappa or lambda. No differences
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were observed for clonal CLL cells over time or between conditions ( p>0.05) (Table 1). We also analysed resting blood samples
collected pre- and post-intervention by flow cytometry to enumerate T cell subsets. No statistically significant changes were
observed between conditions pre-intervention to post-intervention for CD4 * or CD8 * T-cell subsets including, naive (CD27
*CD45RA *), stem cell-like memory (CD27 *CD45RA *CD127 *CD95 *), central memory (CD27 *CD45RA ), effector memory
(CD27 "CD45RA ), EMRAs (CD27 "CD45RA *) or exhausted T-cells (PD1 *, Tim3 *) or FoxP3 T-regulatory cells (CD4 *CD127
lowCD25 *FoxP3 *) (all p>0.05).

Our results show that exercise is safe and feasible in people with treatment naive CLL who passed pre-trial screening. In
addition, exercise training increased lean mass. No changes were observed to CLL cells. The latter finding is unsurprising
given the poorly immunogenic profile of CLL.
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-Excluded prior to telephone pre-screen: history of heart disease (n = 1)

Declined to participate (n = 52): Travel
{n = 3); Unknown (n = 15) ; No answer (n =
20); Age-related concemns (n = 2); Mobility
related concems (n = 5); not online {n=1};
# lack of time {n = 4); Other medical concern

unrelated to CLL (n = 2).

-Excluded following telephone p n
(n = 7): CV concerns (n = 5); Parkinson’s
{n = 1); mobility concerns (n=1).

| Recruited and Consented (n = 40) |

dng in person g (n
| =11): Cardiac abnormality identified on resting

" ECG {n = 9); Requires treatment (n = 1);
Lifestyle change (n = 1).

| Randomized (n = 28)

| -Withdrew following consent (n = 1)
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Allocated to exercise group (n = 14) |

Allocated to control group (n = 14)

Discontinued intervention (n = 3)

-Excluded: illness, infection (n = 2)
-Withdrew: time commitment (n = 1)

Discontinued intervention (n=1)

illness, pr (n=1)

Intervention
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Analysis

Assessed for peripheral blood counts, blood pressure, quality
of life, anthropometrics (n = 11)

d for body composition by DEXA (n = 11)
Assessed for functional fitness (n = 11)
A d for si i i i y fitness (n=11)

Assessed for physical activity level (n = 10)
Assessed for dietary intake (n = 10)

Assessed for peripheral blood counts, blood pressure, quality
of life, anthropometrics (n = 13)

Assessed for body composition by DEXA (n =13}

Assessed for functional fitness (n = 12)

Assessed for submaximal cardiorespiratory fitness (n=12)
Assessed for physical activity level (n = 13)

Assessed for dietary intake (n = 13)
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Table 1. Intervention related changes to body composition, resting CLL counts and and fimess. and main effects from
two-way repeated measures ANOVA are reported. Diata are mean = 8D,
Exercise Contral Analysis

2 Pre- Past- Pre- Past- Interaction (time . 2 i

Virihta Intervention Intervention Intervention Intervention X group) sy afrcet ma Man gffect group
Body compasttion
Body mass (kg) 7254174 7274 184 8264175 8174165 | p=.16,92=09 p=3Ln2=05  p=.20,m2- .08
Body mass index (kg/m?) 254452 255456 283448 W1£47 | p=19,q2=08 p=59q2=01 p=20,n2=07
Body fat percentage (%) 3135176 32,1 741 B0E87 345£85" | p=15,92=09 p=004,72=33 p=.56,n72=02
Fat mass (kg) 245488 23.7 4 9.0! 2924104 285209 | p=83n2=002 p=03q2=21  p=24n2=06
Lean soft-tissue mass (kg) 40115 490+ 119" 534412 $32+£113° | p=0L2=28 p=07q2-.14 p=33,m2= 04
Bone mineral density (g/em?) LI4£0.14 1144016 124 40,14 1224013 | p=.09,n2=12 p=.1,n2=02 p=.11n2=.11
CLL eells
e * P H 28,795 + 25375+ 35477+ 157341 5
CD5'CD19 kappa/lambda (cellsyl) 21071 Eiss 51008 S6.815 p=.52,92=02 p=5892=.01 P62, 2= 01
Cardiorespiratory fitness and resting cardiovascular measures
Anacrobic threshold (0; mL-kg'-min"") 14223 14.1£23 132338 12747 =65 92=01 p=An2=103 P=36,n2=04
Power at anacrobic threshold (W) 5854125 6252117 6.5+ 24,1 6182257 | p=33,q2=05 p=06n2=.16 p=04,n2=00
Resting systolic blood pressure (mmHg) | 1356+ 19.1 1203 £ 15" 1380£11.9 130221511 | p=78,n2=004 p=01,n2=25 p=78 2= 004
Resting diastolic blood pressure (mmHgh 835291 ale=63" B6E+53 804273 p=ldn2=10 p=0Ln2=25 p=467,n1=101
Resting heart rate (beats/min) 6544118 6364108 61776 609+ 6.5 P65, q2=01  p=24,q2-.06 p=Aln2=.03

“indicates signiffcant imeraction between time and group, sugpesting the difference from pre-imervention is different between groups at p < 0.03, Yindicates significant main

there i a diffi

effect of time, from p

there is a diffe

from p

in bath groups, but no difference between groups at p < 0.035, Yindicates significant main effect of time,

in both groups, but no difference between groups at p < 0,01, The anacrobic threshold test is a submaximal exercise test

used to measure cardiovascular fitness and anaerobic threshold is presented as millilitres of oxygen uptake per kilogram per minute, and separately as the power in waits at

which the anacrobic threshold was achieved, ANOVA, analysis of variance; CLL, chronic lymphocytic leukaemia, Degrees of freedom were E(1.22) in all except the

cardiorespiratory variables which were F(1,22) due to missing data from » = | control participant that did not complete the anacrobie threshold test peat-intervention, therefore

the pre-intervention was removed from the analysis. And only complete datascts were analysed.

Figure 1
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