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Introduction: Breast cancer and its treatment, especially chemotherapy, are often linked to
increased systemic inflammation and alterations in circulating cytokine levels, which may
adversely affect patients’ quality of life and survival outcomes. The present systematic review
was conducted to investigate the current evidence on the effects of aerobic exercise on
inflammatory markers in Iranian female breast cancer survivors.

Materials & Methods: This systematic review included data from four randomized controlled
trials (RCTs) involving breast cancer patients and survivors (during or after treatment).
Exercise interventions included 8—12 weeks of MICT and HIIT protocols performed three
sessions per week. The principal findings were alterations in inflammatory markers.

Results: The results showed that aerobic exercise interventions improved inflammatory status
in three out of four studies included. Interventions of 8—12 weeks, especially HIIT, were
associated with significant reductions in pro-inflammatory markers, such as TNF-a and IL-6,
and increases in the anti-inflammatory cytokine IL-10. Inflammatory ratios such as TNF-a/IL-
-10 also showed greater improvement with HIIT than with MICT. However, one study
(Isanejad et al.) found no significant differences in IL-6, TNF-a, and IL10 levels between
exercise and control groups despite cardiorespiratory fitness improvement.

Conclusion: Taken together, the current evidence suggests that aerobic exercise, particularly
HIIT, may be a useful non-pharmacological strategy to reduce systemic inflammation in breast
cancer survivors. However, the differences between the findings support the hypothesis that
baseline inflammatory status, use of hormone therapy and individual characteristics might
modulate inflammatory responses to exercise.
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Introduction
Breast cancer remains

suggests that chronic low-grade inflammation
contributes to the development and persistence of

the most common  these adverse outcomes. Altered inflammatory

cancer among women worldwide and represents an
important public health problem due to its high
incidence and long-term sequelae among survivors.
Survival has improved substantially with advances
in early detection and treatment approaches;
however, many breast cancer survivors experience
long-term treatment side effects such as fatigue,
reduced physical functioning, lower quality of life,
and metabolic derangements (1). Emerging evidence
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pathways, characterized by elevated levels of pro-
inflammatory cytokines including interleukin-6 (IL-
6) and tumor necrosis factor-alpha (TNF-a), have
been associated with cancer progression and
treatment-related adverse effects and suboptimal
health of breast cancer survivors (2). Exercise
training has been identified as a promising
nonpharmacological strategy to enhance physical
and physiological outcomes in cancer survivorship.
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Physical activity may beneficially modulate
inflammatory responses (3) by improving
cardiorespiratory fitness, metabolic regulation,
oxidative stress balance and immune function. The
effects of various forms of aerobic exercise like
moderate-intensity continuous training (MICT) and
high-intensity ~ interval training (HIT) on
inflammatory biomarkers have been investigated in
cancer populations but results are not conclusive.
There are studies showing a reduction in pro-
inflammatory cytokines and an improvement in anti-
inflammatory profiles after exercise interventions,
but others have shown no significant changes. This
may be due to variability in exercise intensity,
duration, baseline inflammatory status, treatment
characteristics and participant-related factors (4).
Interest in exercise-based cancer rehabilitation is
increasing, but the evidence about the effect of
aerobic exercise on inflammatory markers among
Iranian breast cancer survivors is still limited and
scattered. Therefore, this systematic review aimed to
summarize and evaluate the available evidence
regarding the effects of aerobic exercise
interventions, including continuous and high-
intensity interval training, on inflammatory markers
in Iranian female breast cancer survivors (5).

Methods

This systematic review was conducted and
reported in accordance with the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses
(PRISMA) statement . Electronic databases, namely
PubMed/MEDLINE, Scopus and Web of Science,
were comprehensively searched, and supplemented
by searches in Google Scholar, ProQuest,
ScienceDirect, DOAJ, IEEE Xplore and Cochrane
Library to maximize the retrieval of potentially
eligible studies. The search strategy used a
combination of keywords relating to population,
intervention and outcomes. The main search terms
were combinations of the following: ("Breast
cancer" OR "breast cancer survivors" OR "breast
carcinoma") AND ("aerobic exercise" OR
"endurance training" OR "continuous training" OR
"moderate intensity continuous training"” OR "high
intensity interval training" OR "HIIT") AND
("inflammation" OR "inflammatory markers" OR
"cytokines" OR "immune function" OR "IL-6" OR
"TNF-a" OR "IL-10" OR "CRP"). Studies were
included if they met the following criteria: (1)
involved Iranian female breast cancer patients or
survivors; evaluated an aerobic  exercise
intervention; (3) included continuous aerobic
training or high-intensity interval training protocols;
reported at least one inflammatory outcome,

including IL-6, TNF-0, IL-10, CRP, or related
inflammatory indices; employed randomized
controlled or controlled experimental designs; and
provided sufficient full-text information. Studies
were excluded if they involved other cancer types,
animal or laboratory models, acute exercise
responses without clinical relevance, review articles,
meta-analyses, conference abstracts, case reports, or
interventions in which the independent effect of
aerobic exercise could not be separated from other
components. All identified records were imported
into reference management software, and duplicate
records were removed before screening. Two
reviewers independently performed title/abstract
screening and full-text assessment according to
predefined eligibility criteria. Due to heterogeneity
in study populations, exercise protocols, intervention
characteristics, and inflammatory outcomes,
quantitative meta-analysis was not considered
appropriate; therefore, findings were synthesized
narratively. Methodological quality and risk of bias
were assessed using appropriate tools according to
study design.

Results

The electronic search resulted in four records
that fulfilled the eligibility criteria for the review of
randomized controlled trials with Iranian breast
cancer patients and survivors. Thirty-five
participants were assessed in total. Most participants
were female survivors during or post-treatment,
although some studies included women at different
stages of survivorship. The aerobic exercise
interventions ranged from 8§ to 12 weeks, and the
majority of the studies recommended three sessions
per week. Exercise intensity, training volume and
protocol structure varied, with some utilizing
moderate intensity continuous training (MICT) and
others using high intensity interval training (HIIT)
protocols. The inflammatory outcomes measured
were TNF-a, IL-6, IL-10 and their ratios. The results
showed that most of the studies had positive effects
of aerobic exercise on inflammatory markers. Three
studies showed reduction of inflammatory markers
after exercise. However, one study found no
significant differences between the exercise and
control groups, despite improvements in
cardiorespiratory fitness. HIIT showed greater
improvements in inflammatory profiles compared to
MICT, particularly by decreasing the levels of pro-
inflammatory cytokines like TNF-a and IL-6, and by
increasing the anti-inflammatory cytokine IL-10.
Furthermore, the balance of inflammation (TNF-
o/IL-10 ratio) was observed to be improved more
significantly following HIIT. The differences in
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findings of the studies could be due to the baseline
inflammatory status, treatment history, hormonal
therapy, exercise intensity and sample size. The risk
of bias assessment showed  acceptable
methodological quality, but some limitations were
small sample sizes, no blinding of participants and
heterogeneity in exercise protocols.

Conclusion

The results of this systematic review revealed
that aerobic exercise, especially high-intensity
interval training, could be a promising method for
improvement of inflammatory profiles in Iranian
breast cancer survivors. The reduction of pro-
inflammatory markers and improvement in
inflammatory balance as observed with exercise-
induced modulation of inflammatory cytokines
demonstrate the potential utility of aerobic exercise
in supportive cancer rehabilitation. However, the
evidence available is limited by the small number of
studies, methodological heterogeneity and the
differences in exercise prescription and participant
characteristics. Well-designed randomized
controlled trials with larger sample sizes,
standardized inflammatory assessments and longer
follow-up periods are needed to determine the
optimal aerobic exercise prescription for regulating
inflammation in breast cancer survivors.
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