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Abstract

Objectives: Chemotherapy induced immune-suppression is a side effect of cancer
treatment. Exercise is an effective regulator for the survival and function of immune cells.
Therefore, the aim of this study was to investigate the effect of high intensity interval
training (HIIT) on neutropenia in cancer patients after hematopoietic stem cell
transplantation.

Materials and Methods: Twenty patients with lymphoma and multiple myeloma were
divided into exercise and control groups. Exercise group performed a graded exercise test
and then for five days, performed exercise training on ergo cycle for 24 minutes (three
periods of four min work and rest with 80 and 40 % of peak power), while the control
group had no exercise activities. Blood sampling was done daily during the treatment
period. Statistical analysis of the data was done with SPSS software and ANOVA,
independent t and Mann-Whitney U tests at a significance level less than 0.05.

Results: The number of white blood cells on the day of cell collection and leukocyte
transplantation was significantly higher in the exercise group than in the control group
(P<0.05). The amount and number of days of administration of granulocyte colony
stimulating factor before transplantation in the exercise group were significantly lower
than the control group (P<0.05). The number of days of neutropenia and the amount of
antibiotics used did not show any significant difference between the two groups (P>0.05).
Conclusion: Considering the positive effect of training on leukocyte engraftment,
probably patients can benefit from training in addition to routine care.
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Extended Abstract

Background and Purpose

Exercise is important in managing neutropenia of cancer patients (1). The initial
increase in neutrophils after exercise is likely due to increased catecholamine
levels and shear stress, which results in the release of neutrophils from endothelial
dependent on the intensity of the exercise (1). In addition, catecholamine effects
on the mobilization causing the secondary increase of neutrophils (1). In the
hematopoietic stem cell transplantation (HSCT) process, patients receive G-CSF
for stem cell mobilization during five days (2). Exercise as an adjuvant therapy
can increase the mobilization of stem cells (1). Therefore, it is expected that
engaging in physical activity will lead to better mobilization and improvement of
neutropenia. Since high intensity interval exercise leads to further increased
catecholamine and shear stress, which is known as a mechanism of enhancing
neutrophils (1), the present study focusses on this type of training.

Materials and Methods

Twenty lymphoma and multiple myeloma HSCT candidate patients were divided
into control and exercise groups based on age, seX, type of blood malignancy, and
BMI (body mass index). Entry criteria included: age range of 18 to 60 years, BMI
less than 30 (without obesity), lack of cardiovascular disease, diabetes, autonomic
disorder, kidney disease, hepatitis or pulmonary disease. The exclusion criteria
included inability to exercise at the specified intensity, lack of balance during
exercise for any reason, and the instruction of physician to stop exercise during
activity. Some possible symptoms of discontinuing exercise include chest pain,
dizziness, nausea, shortness of breath, and muscle stiffness. The peak power was
determined by graded exercise test which began with an initial power of 20 watts,
and was increased every minute by 10 watts until exhaustion. Peak power was
determined based on the Borg's rating of perceived exertion. Then, patients
received G-CSF for five days. Patients in the exercise group performed 5 min
warm up at 10 to 20% of peak power, which was followed by 24 min high intensity
interval training (HIIT) protocol. HIIT included three intervals of 4 min cycling
at 80% of peak power interspersed by 4 min active rest at 40% of peak power.
Blood samples were taken during the HSCT process in the same position for
complete blood cell count. Systolic and diastolic blood pressure were measured at
rest before exercise. SPSS software was used for statistical analysis. Repeated
measures of ANOVA with between-subjects factor, independent t-test and Mann-—
Whitney U test were used for analyses of the data. For all analyses, significance
level was set at P<0.05.
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Findings

The results indicated a significant difference in white blood cell (WBC) count
between the groups in apheresis and engraftment days (Fu18= 2.12, P<0.05).
There was no significant difference in WBC count measured at patient entry,
during stem cell injection, and throughout the recovery period after HSCT
(P>0.05). WBC count during the HSCT period is shown in Figure 1. The duration
of the neutropenia in the exercise and control groups were 6.33+1.5 and 7.00+£1.41
days, respectively (tas=-0.97, P=0.17). Moreover, leukocyte engraftment
occurred 11.2+0.83 and 11.10£3.11 days after transplantation in exercise and
control groups, respectively (tus=-0.23, P=0.40). The independent t-test results
didn't show a significant difference in the duration of the neutropenia and
leukocyte engraftment between the exercise and control groups (P>0.05). The
duration and units of G-CSF prescription before HSCT in the exercise group was
significantly lower than the control group (P<0.05), while after HSCT these
values did not differ significantly (P>0.05). A total of 397 antibiotics were
prescribed; 203 for exercise and 194 for control groups. No significant difference
in the amount of antibiotics prescribed between the two groups was found
(P>0.05).
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Figure 1-White blood cells count during the hematopoietic stem cell transplantation
process in the study groups. * Indicates a significant difference with the control

group.
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Conclusions

The increased number of WBC during apheresis may be linked to physical
exercise impacting the genes of the WBC and an increase in mobilization of
hematopoietic stem cells from the bone marrow into the bloodstream (3). Since
the higher number of injected hematopoietic stem cells facilitates the engraftment
(4), this probably caused the higher number of WBC in engraftment day.
Nevertheless, the time of leukocyte engraftment and the duration of neutropenia
were not affected by exercise, which could be due to the small sample size (5).
The present study demonstrated the positive impact of exercise on the treatment
of patients. This is evident from the reduced duration and doses of the G-CSF
administration in the exercise group. This finding is significant considering the
potential side effects of this drug (6). Furthermore, enhanced mobilization is
possible in this study as the level of norepinephrine increases after aerobic
exercise (7) and catecholamine plays a role in improving mobilization (8). The
present study indicates that exercise lowers consumption of G-CSF, despite higher
WBC count during leukocyte engraftment. This suggests that exercise-induced
increased G-CSF, resulting in increased mobilization.

Article Message

The study found that a five-day HIIT course improved white blood cells in patients
with lymphoma and multiple myeloma during mobilization and influenced
leukocyte engraftment after HSCT. Moreover, the lower consumption of G-CSF
in the exercise group indicates an efficient role of HIT. HIT does not affect the
duration of neutropenia or antibiotic consumption. Therefore, this type of exercise
can be recommended as an additional treatment alongside the usual care for these
patients.
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Figure 1- Counting of white blood cells on the day of leukocyte engraftment in the

study groups
* A significant difference with the control group
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Figure 2- Counting of white blood cells during the process of hematopoietic stem

cell transplantation in the study groups
* A significant difference with the control group
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Table 3- The number of antibiotics prescribed in the study groups
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36 0.73 0 3 Tab Ofloxacin
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1. Heat Shock Proteins
2. Niche
3. Homing
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1. Reactive Oxygen Species
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