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Introduction

Numerous diseases have endangered human life, 
ranging from physical illnesses to mental disorders that 
affect the quality of life and overall well-being of society 
[1-4]. In recent years, artificial intelligence has made 
remarkable advancements, ranging from its applications 
in medical sciences for diagnosis and treatment support to 
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improving healthcare and safety across food supply chains 
[5-9]. Chemotherapy remains one of the most widely 
used and effective modalities in cancer treatment, 
playing a central role in curative, adjuvant, and palliative 
therapeutic strategies [10]. Despite its proven efficacy 
in controlling tumor growth and improving survival 
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outcomes, chemotherapy is frequently associated with 
a wide spectrum of adverse effects that significantly 
compromise patients’ physical, psychological, and 
social well-being [11]. These toxicities ranging from 
gastrointestinal disturbances, fatigue, mucositis, 
neuropathy, and hematological abnormalities to emotional 
distress often interfere with daily functioning, reduce 
quality of life, and may lead to treatment delays, dose 
reductions, or premature discontinuation of therapy 
[11, 12]. The increasing complexity of cancer treatment 
regimens, combined with prolonged survival rates, 
has amplified the need for comprehensive supportive 
care strategies that extend beyond pharmacological 
management [13]. In this context, oncology nursing plays 
a pivotal role in the holistic care of patients undergoing 
chemotherapy [14]. Many diseases other than cancer 
continue to threaten human life, imposing significant 
physical, psychological, and socioeconomic burdens on 
individuals and communities. Studies have shown that 
the use of opioid analgesics such as tramadol and codeine 
can significantly influence cardiovascular outcomes and 
overall mortality in patients with chronic musculoskeletal 
disorders [15]. Moreover, biological markers like the ABO 
blood group have been identified as potential predictors 
of postoperative survival and recurrence rates in cancer 
patients, particularly those undergoing hepatectomy for 
hepatocellular carcinoma [16]. Cardiac complications 
such as hyperkalemia-induced complete heart block 
remain life-threatening emergencies that require prompt 
diagnosis and treatment [17]. Recent research has also 
emphasized the therapeutic potential of exosomes in 
managing viral infections such as COVID-19 and other 
infectious diseases [18]. In addition, parasitic infections 
like Schistosoma mansoni continue to pose major 
global health concerns in endemic areas, necessitating 
effective surveillance and prevention strategies [19]. 
Recent studies have highlighted the promising role of 
exosomes as innovative therapeutic tools for combating 
infectious diseases, including COVID-19, by facilitating 
targeted cellular communication and immune modulation 
[18]. Furthermore, the development of mRNA-based 
lipid nanoparticle systems has revolutionized targeted 
anti-inflammatory and gene-regulatory therapies, offering 
new possibilities for managing chronic diseases beyond 
oncology [20]. Collectively, these studies underscore that 
a wide spectrum of diseases including cardiovascular, 
infectious, metabolic, and genetic disorders continues 
to endanger human life, highlighting the need for 
ongoing research, innovative treatment approaches, and 
interdisciplinary collaboration in modern medicine. Nurses 
are uniquely positioned at the frontline of cancer care to 
assess symptoms, deliver timely interventions, educate 
patients and caregivers, and coordinate multidisciplinary 
support [21]. Through continuous patient interaction, 
nurses contribute substantially to early symptom detection, 
prevention of complications, and promotion of treatment 
adherence [22]. Chemotherapy-induced toxicities are 
multifactorial and often interrelated, affecting multiple 
physiological systems simultaneously [23]. Effective 
management therefore requires a multidimensional 

and patient-centered approach that integrates physical, 
psychological, and psychosocial interventions [24].
Various strategies have evolved in business development 
and environmental factors, each contributing in its 
own way to enhancing the efficiency and effectiveness 
of these factors [25-27]. In the context of advancing 
management in the field of dentistry, new and effective 
methods have been developed that play a significant role 
in improving patient health and pain management [28]. 
Among the management mechanisms, food resource 
management can be highlighted, as it helps reduce food 
waste and improve efficiency within the supply chain 
[29]. Effective management requires understanding 
human interactions and applying behavioral patterns 
across different environments [30]. Evidence increasingly 
supports the effectiveness of nursing-led strategies such 
as structured symptom monitoring, patient education 
programs, lifestyle counseling, nutritional support, and 
psychosocial interventions in mitigating treatment-related 
adverse effects [22]. Moreover, advancements in digital 
health technologies, including telehealth platforms and 
mobile health applications, have expanded the scope of 
nursing practice by enabling remote symptom monitoring 
and timely intervention [31]. Despite growing recognition 
of the critical role of nursing care in oncology, variations 
persist in the implementation of evidence-based 
interventions across clinical settings [32]. Additionally, 
the rapidly evolving landscape of cancer therapeutics 
necessitates continuous evaluation and updating of nursing 
practices to align with emerging treatment-related toxicities 
and patient needs [33]. A comprehensive synthesis of 
current evidence is therefore essential to guide clinical 
decision-making, standardize care practices, and identify 
gaps for future research [34]. Diagnostic and therapeutic 
methods utilizing advanced equipment and devices have 
made significant progress, leading to improved treatment 
of various eye diseases as well as advancements in dental 
care services [35-39]. Among these advancements is the 
development of smart glasses, which play an effective role 
in monitoring health conditions and providing immediate 
assistance in emergency situations [40]. Today, the use of 
models and modeling has become an essential component 
of technological advancement in healthcare and computer-
based systems [41, 42]. Accordingly, this review aims 
to critically examine existing evidence on nursing 
interventions for the management of chemotherapy-
induced toxicities in cancer patients. By summarizing 
effective strategies, highlighting innovative approaches, 
and identifying areas requiring further investigation, this 
review seeks to support the optimization of supportive 
oncology care and enhance patient-centered outcomes 
across diverse clinical contexts (Figure 1).

Materials and Methods

Literature Search Strategy
A comprehensive and systematic literature search was 

conducted to identify relevant studies examining nursing 
interventions for the management of chemotherapy-
induced toxicities in cancer patients. The search 
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functional status [45]. Understanding the spectrum of 
chemotherapy-related toxicities is essential for developing 
effective nursing interventions aimed at early detection, 
prevention, and symptom management [46] (Table 1).

• Gastrointestinal Toxicities
Gastrointestinal (GI) toxicities are among the most 

prevalent and distressing side effects of chemotherapy, 
often leading to nutritional deficiencies, dehydration, 
treatment non-adherence, and reduced quality of life 
[47]. These toxicities result primarily from damage to the 
rapidly dividing epithelial cells of the gastrointestinal tract 
and dysregulation of neurochemical signaling involved in 
digestion [48].

Nausea and Vomiting
Chemotherapy-induced nausea and vomiting (CINV) 

remain among the most feared adverse effects experienced 
by patients [49]. Despite advances in antiemetic therapies, 
CINV continues to affect a significant proportion of 
individuals undergoing treatment [46]. It can be classified 
as acute, delayed, anticipatory, breakthrough, or refractory, 
depending on its onset and response to therapy [46]. 
Poorly controlled nausea and vomiting may lead to 
dehydration, electrolyte imbalance, malnutrition, and 
psychological distress [47]. Nursing interventions play 
a crucial role in early assessment, patient education, 
adherence to antiemetic regimens, and implementation 
of non-pharmacological strategies such as dietary 
modification, relaxation techniques, and behavioral 
support [22].

Diarrhea and Constipation
Chemotherapy-induced diarrhea results from mucosal 

injury, altered intestinal motility, and changes in gut 
microbiota, whereas constipation may arise from 
opioid use, reduced physical activity, dehydration, or 
neurotoxic effects of certain chemotherapeutic agents 
[50]. Both conditions significantly impair comfort and 
daily functioning [51]. Persistent diarrhea can increase 
the risk of infection and electrolyte disturbances, while 
constipation may cause abdominal discomfort, bowel 
obstruction, and reduced treatment tolerance [50]. Nursing 
management focuses on symptom monitoring, dietary 
counseling, hydration support, medication management, 
and patient education to prevent complications and 
maintain bowel regularity [51].

Mucositis and Oral Complications
Oral mucositis is a common and debilitating toxicity 

characterized by inflammation, ulceration, and pain 
within the oral cavity [52]. It can interfere with eating, 
speaking, and oral hygiene, and may predispose patients to 
secondary infections [52]. The pathophysiology involves 
direct mucosal injury, inflammatory cytokine release, 
and microbial colonization [53]. Nursing interventions, 
including routine oral assessments, implementation of 
oral care protocols, patient education, and early symptom 
management, are essential in minimizing severity and 
promoting healing [46].

strategy was designed to capture both clinical and 
supportive care perspectives, with particular emphasis 
on nursing-led interventions, symptom management, 
and patient-centered outcomes. The review followed 
established methodological guidance for narrative and 
integrative reviews to ensure transparency, reproducibility, 
and scientific rigor.

Databases and Search Terms
Electronic databases including PubMed/MEDLINE, 

Scopus, Web of Science, and CINAHL were systematically 
searched for eligible studies. The search covered 
publications from January 2000 to December 2024 to 
ensure inclusion of contemporary evidence reflecting 
advances in oncology nursing practice. A combination 
of Medical Subject Headings (MeSH) and free-text 
keywords was used. Search terms included, but were not 
limited to:

“chemotherapy-induced toxicity,” “cancer treatment 
side effects,” “oncology nursing,” “nursing interventions,” 
“symptom management,” “supportive cancer care,” 
“fatigue,” “mucositis,” “neuropathy,” “quality of life,” 
“patient education,” and “psychosocial support.” Boolean 
operators (AND/OR) were applied to refine search results. 
Reference lists of relevant articles were also manually 
screened to identify additional eligible studies.

Overview of Chemotherapy-Induced Toxicities
Chemotherapy-induced toxicities represent a 

major challenge in contemporary cancer care, as they 
significantly affect patients’ physical functioning, 
psychological well-being, and overall quality of life 
[43]. These toxicities arise from the non-selective nature 
of many cytotoxic agents, which target rapidly dividing 
cancer cells but also damage healthy tissues with high 
proliferative capacity [44]. The severity and pattern of 
adverse effects vary depending on the chemotherapeutic 
regimen, dosage, treatment duration, and individual 
patient factors such as age, comorbidities, and b aseline 

Figure 1. Conceptual Framework of Nursing Interventions 
in the Management of Chemotherapy-induced Toxicities
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• Hematological Toxicities
H e m a t o l o g i c a l  t o x i c i t i e s  a r e  f r e q u e n t 

consequences of chemotherapy-induced bone marrow 
suppression and represent a major source of morbidity 
and treatment interruption [54].

Neutropenia and Infection Risk
Neutropenia significantly increases susceptibility to 

infections and can be life-threatening if not promptly 
identified and managed [55]. Febrile neutropenia remains 
a medical emergency requiring immediate intervention 
[56]. Oncology nurses play a pivotal role in monitoring 
blood counts, educating patients on infection prevention 
strategies, recognizing early signs of infection, and 
coordinating timely medical interventions [46].

Anemia and Fatigue
Chemotherapy-induced anemia contributes 

substantially to cancer-related fatigue, reduced exercise 
tolerance, and diminished quality of life [57]. Fatigue 
is often multifactorial, influenced by anemia, metabolic 
alterations, psychological distress, and inflammatory 
processes. Nursing interventions include symptom 
assessment, energy conservation strategies, nutritional 

guidance, and patient education to support functional 
independence and coping [58-59].

Thrombocytopenia
Thrombocytopenia increases the risk of bleeding and 

may necessitate treatment delays or dose modifications 
[60]. Patients may experience bruising, petechiae, or 
hemorrhagic complications [61]. Nursing care focuses 
on bleeding risk assessment, patient education regarding 
injury prevention, and close monitoring to ensure early 
intervention when platelet counts decline [62].

• Neurological and Sensory Toxicities
Neurological complications of chemotherapy 

significantly affect functional status and long-term 
quality of life, particularly with agents known to cause 
neurotoxicity [62].

Chemotherapy-Induced Peripheral Neuropathy (CIPN)
CIPN is characterized by sensory disturbances such 

as numbness, tingling, burning sensations, and pain, 
primarily affecting the hands and feet. These symptoms 
can impair balance, dexterity, and daily activities, and 
may persist long after treatment completion. Early 

Table 1. Overview of Major Chemotherapy-Induced Toxicities, Clinical Manifestations, and Nursing Implications
Toxicity Category Key Clinical Features Impact on Patients Nursing Implications References

Gastrointestinal 
Toxicities

Nausea, vomiting, diarrhea, 
constipation, mucositis

Malnutrition, dehydration, 
treatment non-adherence, reduced 

QoL

Early symptom assessment, dietary 
counseling, hydration support, oral 

care protocols, patient education

[44–49]

Chemotherapy-Induced 
Nausea and Vomiting 
(CINV)

Acute, delayed, anticipatory, 
breakthrough, refractory nausea 

and vomiting

Electrolyte imbalance, 
malnutrition, psychological distress

Adherence to antiemetic regimens, 
patient education, 

non-pharmacological strategies 
(dietary modification, relaxation)

[47–50]

Diarrhea and 
Constipation

Altered bowel habits due to 
mucosal injury or reduced motility

Infection risk, bowel obstruction, 
discomfort, treatment intolerance

Symptom monitoring, hydration 
support, bowel management 
education, medication review

[51–52]

Oral Mucositis Oral inflammation, ulceration, 
pain, secondary infection

Difficulty eating and speaking, 
infection risk, reduced QoL

Routine oral assessment, oral 
hygiene protocols, pain control, 

early intervention

[53–54]

Hematological 
Toxicities

Bone marrow suppression leading 
to cytopenias

Treatment interruption, infection, 
fatigue, bleeding

Laboratory monitoring, patient 
education, early recognition of 

complications

[55]

Neutropenia Reduced neutrophil count, 
febrile neutropenia

Life-threatening infections Infection prevention education, 
early fever detection, coordination 

of urgent care

[56–57]

Anemia and 
Cancer-Related Fatigue

Reduced hemoglobin levels, 
persistent fatigue

Reduced functional capacity, 
impaired QoL

Energy conservation strategies, 
nutritional guidance, symptom 

assessment and education

[58–60]

Thrombocytopenia Low platelet count, bleeding 
tendency

Bruising, hemorrhage, treatment
 delays

Bleeding risk assessment, injury 
prevention education, close 

monitoring

[61–63]

Neurological and 
Sensory Toxicities

Peripheral neuropathy, cognitive 
impairment

Functional limitation, reduced 
independence

Early detection, safety education, 
referral for rehabilitation

[63]

Chemotherapy-Induced 
Peripheral Neuropathy 
(CIPN)

Numbness, tingling, burning pain 
in extremities

Impaired balance, dexterity, 
long-term disability

Symptom monitoring, dose 
modification advocacy, patient 

safety education

[62–63]

Cognitive Impairment 
(“Chemo Brain”)

Memory, attention, and executive 
function deficits

Occupational and psychosocial 
impairment

Cognitive assessment, coping 
strategies, patient education

[64–66]

Psychological and 
Emotional Distress

Anxiety, depression, emotional 
burden

Reduced adherence, worsened
 symptom perception

Psychological screening, emotional
 support, referral to mental health 

services

[67–69]

Sleep Disturbances and 
Cancer-Related Fatigue

Insomnia, non-restorative sleep, 
persistent fatigue

Decreased physical and 
psychological well-being

Sleep hygiene education, activity 
pacing, relaxation interventions

[69–71]
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identification and symptom monitoring by nurses are 
essential to prevent progression and to guide dose 
modifications and supportive interventions [61, 62].

Cognitive Impairment (“Chemo Brain”)
Cognitive changes associated with chemotherapy, 

commonly referred to as “chemo brain,” include deficits 
in attention, memory, executive function, and processing 
speed. These impairments can affect occupational 
performance and psychosocial well-being. Nursing 
assessments, patient education, and cognitive coping 
strategies are essential components of supportive care for 
individuals experiencing cognitive dysfunction during or 
after treatment [63-65].

• Psychological and Emotional Distress
Psychological distress is a prevalent yet often 

underrecognized consequence of cancer treatment. 
Emotional responses may stem from the diagnosis itself, 
treatment burden, uncertainty about prognosis, and 
disruptions to social and occupational roles [66, 67].

Anxiety and Depression
Anxiety and depressive symptoms frequently coexist 

with physical toxicities and can exacerbate symptom 
perception, reduce adherence to treatment, and impair 
quality of life. Nurses play a critical role in screening 
for psychological distress, providing emotional support, 
facilitating referrals to mental health services, and 
fostering coping strategies [67, 68].

Sleep Disturbances and Cancer-Related Fatigue
Sleep disturbances are commonly reported during 

chemotherapy and often coexist with fatigue, pain, 
and psychological distress. Cancer-related fatigue is a 
persistent and overwhelming sense of exhaustion that 
is not relieved by rest. Nursing interventions, including 
sleep hygiene education, activity pacing, and relaxation 
techniques, are essential for managing these interconnected 
symptoms and improving overall well-being [68-70].

Nursing Interventions in the Management of 
Chemotherapy-Induced Toxicities

Nursing interventions play a central role in mitigating 
chemotherapy-induced toxicities and improving patient 
outcomes throughout the cancer care continuum. 
Oncology nurses are uniquely positioned to provide 
continuous assessment, early detection of adverse effects, 
patient education, and individualized supportive care. 
Through evidence-based interventions, nurses contribute 
significantly to symptom control, treatment adherence, and 
overall quality of life in patients undergoing chemotherapy 
[67, 71, 72].

• Symptom Assessment and Early Detection Strategies
Early identification of chemotherapy-related toxicities 

is critical for preventing symptom escalation and treatment 
interruptions. Oncology nurses employ systematic and 
ongoing assessments to detect physical, psychological, 
and functional changes that may indicate emerging 

toxicities [72].

Use of Standardized Assessment Tools
Standardized assessment instruments enable consistent 

and objective evaluation of symptom severity and 
treatment-related adverse effects. Tools such as the 
Common Terminology Criteria for Adverse Events 
(CTCAE), the Edmonton Symptom Assessment System 
(ESAS), and the Brief Pain Inventory (BPI) facilitate early 
detection of toxicities and guide timely interventions. 
Routine use of these tools supports clinical decision-
making, enhances communication within multidisciplinary 
teams, and promotes continuity of care across treatment 
settings [69, 72-73].

Patient-Reported Outcome Measures (PROMs)
Patient-reported outcome measures have become 

increasingly valuable in oncology practice, as they 
capture patients’ subjective experiences that may not 
be readily apparent during clinical assessment. PROMs 
allow patients to report symptoms such as fatigue, pain, 
nausea, emotional distress, and functional limitations in 
real time. Integration of PROMs into routine care has 
been shown to improve symptom recognition, enhance 
patient–provider communication, and reduce emergency 
visits and hospitalizations. Nurses play a key role in 
interpreting these data and initiating timely supportive 
interventions [75, 76].

• Patient Education and Self-Management Support
Patient education is a cornerstone of effective symptom 

management and empowers individuals to actively 
participate in their care. Education delivered by oncology 
nurses improves treatment adherence, reduces anxiety, 
and enhances patients’ ability to manage treatment-related 
side effects [77, 78].

Medication Adherence and Safety
Nurses provide essential guidance regarding 

medication schedules, potential adverse effects, and safe 
medication use, including oral chemotherapy agents and 
supportive medications. Education focuses on recognizing 
early warning signs, avoiding drug interactions, and 
adhering to prescribed regimens. Clear communication 
and reinforcement of safety principles help reduce 
medication errors and enhance therapeutic effectiveness 
[79-81].

Lifestyle Modification and Symptom Self-Monitoring
Lifestyle interventions play a supportive role in 

mitigating chemotherapy-induced toxicities. Nurses 
educate patients on maintaining adequate hydration, 
balanced nutrition, physical activity adapted to functional 
capacity, sleep hygiene, and stress management. 
Encouraging patients to monitor symptoms, maintain 
symptom diaries, and promptly report changes enables 
early intervention and prevents symptom escalation 
[75, 82, 83].
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• Nutritional and Metabolic Support
Nutritional status is a critical determinant of treatment 

tolerance and recovery in patients receiving chemotherapy. 
Malnutrition and metabolic disturbances can exacerbate 
toxicity and impair immune function [84, 85].

Dietary Counseling and Supplementation
Oncology nurses collaborate with dietitians to assess 

nutritional status and provide individualized dietary 
counseling. Interventions may include tailored meal 
planning, oral nutritional supplements, and management 
of treatment-related taste changes or gastrointestinal 
symptoms. Nutritional support contributes to improved 
energy levels, immune competence, and overall treatment 
tolerance [84, 86, 87].

Management of Cachexia and Appetite Loss
Cancer-related cachexia is a multifactorial syndrome 

characterized by weight loss, muscle wasting, and 
metabolic dysregulation. Nursing interventions focus on 
early identification, nutritional optimization, symptom 
control, and coordination with multidisciplinary teams. 
Supportive strategies aim to preserve functional status 
and enhance quality of life rather than solely focusing on 
weight gain [85, 87, 88].

• Psychosocial and Emotional Support Interventions
Psychological distress is highly prevalent among 

patients undergoing chemotherapy and can significantly 
influence treatment adherence and recovery. Nurses play a 
pivotal role in providing emotional support and facilitating 
access to psychosocial care [89, 90].

Counseling and Coping Strategies
Supportive counseling helps patients cope with anxiety, 

depression, uncertainty, and fear associated with cancer 
diagnosis and treatment. Nurses may employ therapeutic 
communication, stress-reduction techniques, and referral 
to mental health professionals when appropriate.  Teaching 
adaptive coping strategies enhances emotional resilience 
and patient empowerment [89-91].

Family and Caregiver Engagement
Family members and caregivers are integral to the 

patient’s support system. Engaging caregivers in education 
and care planning improves adherence, reduces caregiver 
burden, and enhances overall patient well-being. Nurses 
facilitate communication between patients, families, 
and the healthcare team to ensure coordinated and 
compassionate care [92-94].

• Nursing Interventions for Specific Toxicities
Targeted nursing interventions are essential for 

managing common and debilitating chemotherapy-related 
toxicities.

Management of Oral Mucositis
Nursing care for oral mucositis includes routine oral 

assessment, promotion of oral hygiene protocols, pain 
management, and dietary modifications. Preventive 

strategies such as cryotherapy and non-irritating mouth 
rinses are commonly employed to reduce severity and 
duration [95-96].

Fatigue and Energy Conservation Strategies
Cancer-related fatigue is addressed through patient 

education on energy conservation, activity pacing, 
and gentle physical activity when appropriate. Nurses 
support patients in balancing rest and activity to maintain 
functional independence and improve quality of life 
[97, 98].

Neuropathy Prevention and Rehabilitation
Peripheral neuropathy requires early recognition 

and monitoring to prevent long-term disability. Nursing 
interventions include patient education on safety measures, 
symptom monitoring, referral for physical or occupational 
therapy, and collaboration with the healthcare team to 
adjust treatment when necessary [14].

Pain and Symptom Control
Effective pain management remains a core component 

of oncology nursing care. Nurses assess pain characteristics, 
administer pharmacologic and non-pharmacologic 
interventions, and evaluate treatment effectiveness. 
Comprehensive symptom control enhances patient 
comfort, treatment adherence, and overall well-being 
[14, 97].

Role of Advanced Nursing Practice and Multidisciplinary 
Collaboration

Advanced nursing practice plays a pivotal role 
in optimizing cancer care delivery by integrating 
clinical expertise, evidence-based decision-making, 
and patient-centered approaches. In the context of 
chemotherapy-induced toxicities, advanced practice 
nurses (APNs) contribute significantly to symptom 
management, continuity of care, and coordination among 
multidisciplinary teams. Their expanded scope of practice 
enables timely interventions, improved clinical outcomes, 
and enhanced patient satisfaction throughout the cancer 
care continuum [14, 97, 99]

• Nurse-Led Clinics and Follow-Up Models
Nurse-led clinics have emerged as effective models 

for delivering comprehensive supportive care to patients 
undergoing chemotherapy. These clinics are typically 
managed by oncology nurses with advanced training who 
are empowered to assess symptoms, initiate supportive 
interventions, adjust care plans, and provide ongoing 
monitoring. Evidence suggests that nurse-led follow-up 
models improve symptom control, reduce unplanned 
hospital admissions, and enhance patient engagement 
in care. Through structured follow-up visits either 
in-person or via telehealth nurses can conduct systematic 
assessments of treatment-related toxicities, monitor 
treatment adherence, and provide timely education and 
counseling. These models are particularly valuable 
for managing chronic or delayed adverse effects, such 
as neuropathy, fatigue, and psychosocial distress. By 
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fostering continuity of care and strengthening therapeutic 
relationships, nurse-led services contribute to improved 
clinical outcomes and patient satisfaction [100-103].

• Interdisciplinary Coordination in Oncology Care
Effective management of chemotherapy-induced 

toxicities requires close collaboration among 
multidisciplinary healthcare professionals, including 
oncologists, pharmacists, dietitians, psychologists, social 
workers, and rehabilitation specialists. Oncology nurses 
serve as central coordinators within this interdisciplinary 
framework, facilitating communication and ensuring 
that care plans are cohesive and patient-centered. 
Through regular multidisciplinary meetings and shared 
decision-making processes, nurses help integrate medical, 
psychosocial, and supportive interventions tailored to 
individual patient needs. This collaborative approach 
enhances treatment adherence, reduces fragmentation of 
care, and ensures timely referrals to specialized services. 
Moreover, interdisciplinary collaboration supports 
comprehensive management of complex symptoms, 
such as pain, fatigue, and emotional distress, which often 
require coordinated multimodal interventions [103-106].

• Education and Training of Oncology Nurses
Ongoing education and professional development are 

essential to equip oncology nurses with the knowledge and 
skills required to manage increasingly complex cancer 
treatments. Advances in chemotherapy, immunotherapy, 
and targeted therapies necessitate continuous updating of 
clinical competencies, particularly in toxicity assessment, 
symptom management, and patient education. Structured 
training programs, continuing professional development 
courses, and competency-based certifications enhance 
nurses’ ability to deliver high-quality, evidence-based 
care. Additionally, training in communication skills, 
psychosocial support, and cultural competence strengthens 
the nurse–patient relationship and promotes holistic care. 
Investment in nursing education not only improves patient 
outcomes but also supports workforce sustainability and 
professional resilience in oncology settings [21, 101, 
107, 108].

Digital Health and Innovative Nursing Interventions
The rapid advancement of digital health technologies 

has transformed the delivery of oncology care, offering 
new opportunities to enhance symptom monitoring, 
patient engagement, and personalized supportive care. 
In the context of chemotherapy-induced toxicities, digital 
and technology-assisted nursing interventions provide 
scalable, timely, and patient-centered solutions that 
complement traditional clinical care. These innovations 
enable continuous monitoring, early detection of 
complications, and data-driven clinical decision-making, 
thereby improving outcomes and resource utilization 
[109-111].

• Telehealth and Remote Symptom Monitoring
Telehealth has emerged as a critical modality in 

oncology care, particularly for patients undergoing 

chemotherapy who require frequent monitoring but 
may face barriers to in-person visits. Through video 
consultations, telephone follow-ups, and secure messaging 
platforms, oncology nurses can assess symptoms, provide 
education, and adjust supportive care plans in real time 
[112-114]. Remote symptom monitoring systems allow 
patients to report treatment-related toxicities such as 
nausea, pain, fatigue, and emotional distress from their 
home environment. These systems facilitate early detection 
of symptom deterioration and enable prompt clinical 
intervention, thereby reducing emergency department 
visits and unplanned hospitalizations. Evidence suggests 
that nurse-led telemonitoring improves symptom 
control, enhances patient satisfaction, and promotes 
continuity of care, particularly for individuals living in 
remote or underserved areas [115-117]. Telehealth also 
supports longitudinal follow-up and survivorship care 
by enabling regular assessment of late-onset toxicities 
and psychosocial needs. By integrating telehealth into 
routine oncology practice, nurses can extend care beyond 
traditional clinical settings while maintaining high 
standards of safety and quality [118, 119].

• Mobile Health Applications and Wearable Technologies
Mobile health (mHealth) applications and wearable 

devices represent innovative tools for real-time 
symptom tracking, behavioral monitoring, and patient 
engagement. Smartphone applications allow patients to 
log symptoms, medication adherence, physical activity, 
and quality-of-life indicators, providing nurses with 
continuous, patient-generated health data [120, 121]. 
Wearable technologies, such as activity trackers and 
physiological sensors, offer objective measurements of 
physical activity, sleep patterns, heart rate variability, 
and fatigue. These data support early identification of 
functional decline and enable personalized interventions. 
Integration of mHealth tools into nursing workflows 
facilitates proactive symptom management, encourages 
self-care behaviors, and enhances patient empowerment 
[122, 123]. Importantly, nurse involvement is essential 
in interpreting digital health data, educating patients on 
appropriate use of technologies, and translating insights 
into actionable care plans. When effectively implemented, 
digital tools can strengthen patient–nurse communication 
and support individualized, data-driven care strategies 
[124, 125].

• Artificial Intelligence–Assisted Nursing Decision 
Support

Artificial intelligence (AI) and machine learning 
technologies are increasingly being incorporated into 
oncology care to support clinical decision-making and 
predictive analytics. AI-driven systems can analyze 
large volumes of clinical and patient-reported data to 
identify patterns, predict symptom trajectories, and 
stratify patients according to risk [126, 127]. In nursing 
practice, AI-assisted decision support tools can aid in 
early detection of adverse events, optimize symptom 
management strategies, and assist in prioritizing 
care for high-risk patients. For example, predictive 
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algorithms may identify patients at increased risk for 
severe chemotherapy-induced toxicities, enabling 
preemptive nursing interventions [128, 129]. While AI 
offers significant potential, its integration into nursing 
practice requires careful consideration of ethical, legal, 
and practical issues, including data privacy, algorithm 
transparency, and the preservation of human-centered care. 
Nurses play a critical role in ensuring that AI technologies 
complement rather than replace clinical judgment, 
maintaining a balance between technological innovation 
and compassionate patient care [130, 131].

Challenges, Gaps, and Future Directions
Despite growing recognition of the critical role of 

nursing interventions in managing chemotherapy-induced 
toxicities, several challenges and gaps remain that limit 
the full integration and effectiveness of evidence-based 
nursing practices in oncology care. Addressing these 
barriers is essential to optimize patient outcomes 
and advance the field toward more personalized and 
sustainable models of supportive cancer care [132, 133].

• Barriers to Implementation of Evidence-Based Nursing 
Interventions

One of the primary challenges in implementing 
evidence-based nursing interventions is the variability 
in clinical practice settings, resource availability, and 
institutional support. Differences in staffing levels, 
workload, and access to specialized oncology training 
often limit the consistent application of best-practice 
guidelines. Time constraints and high patient volumes may 
further restrict nurses’ ability to conduct comprehensive 
assessments, provide individualized education, and 
engage in proactive symptom management [133, 134]. 
Additionally, gaps in interdisciplinary communication can 
hinder the effective translation of evidence into practice. 
In some healthcare settings, fragmented care delivery and 
unclear role delineation among healthcare professionals 
impede coordinated interventions. Limited access to 
continuing education and evidence-based resources further 
contributes to inconsistencies in care quality. Moreover, 
resistance to change and insufficient organizational support 
can delay the adoption of innovative nursing models, even 
when evidence demonstrates their effectiveness [132-134].

• Cultural,  Socioeconomic, and System-Level 
Considerations

Cultural beliefs, socioeconomic status, and health 
system structures significantly influence patients’ 
experiences of cancer care and their responses to nursing 
interventions. Socioeconomic factors such as income 
level, education, health literacy, and access to healthcare 
services play a crucial role in shaping treatment outcomes. 
At the system level, disparities in healthcare infrastructure, 
reimbursement policies, and integration of supportive 
care services can affect the sustainability of nurse-led 
interventions. Strengthening health systems through 
policy support, workforce development, and investment 
in digital health infrastructure is essential for scalable and 
equitable implementation [121, 128, 132].

Implications for Clinical Practice and Policy
Integrating evidence-based nursing interventions 

into oncology practice is vital for improving the quality, 
consistency, and equity of cancer care. Embedding 
these interventions within national and international 
clinical guidelines ensures standardized symptom 
assessment, early intervention, and patient education 
while strengthening nurses’ roles in long-term follow-up 
and multidisciplinary collaboration. Establishing clear, 
protocol-driven care pathways and continuously updating 
guidelines to reflect advancements in areas such as digital 
health, telemonitoring, and personalized care will enhance 
treatment outcomes, support coordinated care delivery, 
and maintain the relevance of oncology nursing practice 
in an evolving healthcare landscape [135, 136].

Research Gaps and Future Priorities
Various disciplines consistently strive to improve the 

efficiency of effective and efficient methods for treating 
mental and physical illnesses, which has led to numerous 
challenges. This path requires careful management 
and the creation of many structures along the way. 
An understanding of economic and cultural conditions 
has also proven helpful [137-144]. For example, one of 
these advances is surgeries that address multiple physical 
defects and problems [145, 146]. Another example is the 
use of various tests and methods for performing cellular 
and molecular tasks, which led to new discoveries 
and innovations in these fields [147-150]. Cancer is 
one of the major diseases and a leading cause of high 
morbidity and mortality worldwide [151-153]. One of 
the ways to treat diseases is drug delivery, in which many 
chemical substances, especially drugs and proteins, are 
capable of being loaded for various purposes [154-156]. 
chemotherapy-induced toxicities. Many existing studies 
are limited by small sample sizes, heterogeneity in 
outcome measures, and short follow-up durations, which 
restrict the generalizability of findings. There is a need 
for well-designed, multicenter randomized controlled 
trials to evaluate the long-term effectiveness and 
cost-efficiency of nursing-led interventions across diverse 
patient populations. Future research should prioritize the 
development and validation of standardized outcome 
measures, including patient-reported outcomes and digital 
biomarkers, to enable consistent evaluation of intervention 
effectiveness. Additionally, greater emphasis should be 
placed on personalized care models that integrate clinical, 
behavioral, and biological data to tailor interventions to 
individual patient needs. Emerging technologies such as 
artificial intelligence, machine learning, and digital health 
platforms offer promising avenues for enhancing predictive 
analytics, early symptom detection, and personalized 
supportive care. Future studies should explore how these 
tools can be ethically and effectively integrated into 
nursing practice without compromising patient-centered 
care. Finally, strengthening interdisciplinary collaboration 
and incorporating patient and caregiver perspectives into 
research design will be critical for developing sustainable, 
real-world solutions. Addressing these research gaps 
will advance the evidence base for oncology nursing and 
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support the development of innovative, equitable, and 
patient-centered models of cancer care.

In conclusion, medical, biological, and interdisciplinary 
researchers are increasingly integrating misclassification-
aware machine learning, systematic evidence synthesis, 
spatio-temporal modeling, diagnostic imaging 
optimization, health-economic evaluation, non-coding 
RNA biology, targeted molecular therapeutics, and 
functional nanomaterials to improve disease detection, 
treatment selection, therapeutic efficacy, environmental 
health, and clinical outcomes across complex conditions 
[157-164]. Within cancer research, advanced drug-delivery 
systems, targeted nanoformulations, and microRNA-
based molecular strategies are increasingly being 
developed to inhibit tumor-cell proliferation, invasion, 
biofilm-associated resistance, and treatment resistance 
while improving therapeutic response [165-167]. 
Chemotherapy-induced toxicities remain a major challenge 
in contemporary cancer care, significantly affecting 
treatment adherence, patient well-being, and overall 
clinical outcomes. This review highlights the critical 
role of nursing interventions in mitigating these adverse 
effects through comprehensive symptom assessment, early 
detection, patient education, psychosocial support, and 
multidisciplinary collaboration. As frontline healthcare 
providers, oncology nurses are uniquely positioned 
to identify emerging toxicities, implement timely 
interventions, and coordinate individualized care plans 
that address the complex and dynamic needs of patients 
undergoing chemotherapy. The growing integration of 
digital health technologies, including telehealth platforms, 
mobile health applications, and artificial intelligence–
assisted decision support systems, has expanded the scope 
and effectiveness of nursing practice. These innovations 
enable continuous symptom monitoring, personalized 
care delivery, and data-driven clinical decision-making, 
thereby enhancing patient safety and optimizing resource 
utilization. When combined with evidence-based nursing 
frameworks, such technologies have the potential to 
transform supportive cancer care and improve patient-
centered outcomes. Despite these advances, significant 
challenges remain, including variability in clinical 
implementation, resource limitations, and disparities 
in access to supportive care services. Addressing these 
challenges requires sustained investment in nursing 
education, interdisciplinary collaboration, and policy 
development that supports advanced nursing roles and 
evidence-based practice. Furthermore, future research 
should focus on large-scale, high-quality clinical studies 
to validate nursing-led interventions, refine digital 
health strategies, and establish standardized outcome 
measures applicable across diverse healthcare settings. 
Overall, nursing interventions are fundamental to the 
effective management of chemotherapy-induced toxicities 
and represent a cornerstone of high-quality oncology 
care. By strengthening clinical practice, advancing 
education and training, and fostering supportive policy 
environments, healthcare systems can better harness 
the full potential of nursing expertise to improve patient 
outcomes and enhance the overall quality of cancer care.

Declarations

Funding
This research received no specific grant from any 

funding agency in the public, commercial, or not-for-
profit sectors.

Clinical trial registration
Not applicable.

Conflicts of interest/Competing interests
The authors declare that they have no conflicts of 

interest.
Availability of data and material

All data generated or analyzed during this study are 
included in this published article.

Code availability
Not applicable.

Ethics approval 
Not applicable (narrative review article).

Originality Declaration for Figures 
All figures and graphical abstracts included in this 

manuscript are original and were created specifically for 
this publication.

Acknowledgments 

The authors thank all researchers whose work 
contributed to the evidence reviewed in this article.

Declaration on generative AI and AI-assisted technologies 
in the writing process

Generative AI tools were not used to generate scientific 
content or interpretations.

References 

1. Moein M, Golkarieh A, Vlassis I, Saidi R, Lioudis M. 
Comparative analysis of outcomes in high KDPI spectrum 
kidney transplants using unsupervised machine learning 
algorithm. PLOS One. 2025 08 26;20(8):e0324265. https://
doi.org/10.1371/journal.pone.0324265

2. Jendrichovsky P, Khosravi S, Rupasinghe A, Maximov 
K, Guo P, Babadi B, Kanold PO. Patchy harmonic 
functional connectivity of the mouse auditory cortex. 
Proceedings of the National Academy of Sciences. 2025 
07 08;122(27):e2510012122. https://doi.org/10.1073/
pnas.2510012122

3. Nawaser K, Jafarkhani F, Khamoushi S, Yazdi A, Mohsenifard 
H, Gharleghi B. The Dark Side of Digitalization: A Visual 
Journey of Research through Digital Game Addiction and 
Mental Health. IEEE Engineering Management Review. 
2024;:1-27. https://doi.org/10.1109/EMR.2024.3462740

4. Salehi S, Naghshineh R, Ahmadian َ. Determine of Proxemic 
Distance Changes before and During COVID-19 Pandemic 
with Cognitive Science Approach. 2025 05 08;. https://doi.
org/10.31234/osf.io/y4p82_v2

5. Taghizadeh A, Karaminezhad K, Fakhri N, Moghaddami B, 
Charkhian D. Assessing Innovation Strategies in the Digital 



152 Asian Pacific Journal of Cancer Nursing

apjcn.waocp.com                          Mohammadreza Allahyartorkaman: Nursing Interventions for Managing Chemotherapy-Induced Toxicities

Economy through Artificial Intelligence-Based Criteria 
Using CoCoSo method. Journal of Intelligent Decision 
Making and Granular Computing. 2025 Oct 26;1(1). https://
doi.org/10.31181/jidmgc11202523

6. Mohammadabadi SMS, Seyedkhamoushi F, Mostafavi 
M, Peikani MB. Examination of AI’s Role in Diagnosis, 
Treatment, and Patient Care. Transforming Gender-Based 
Healthcare with AI and Machine Learning. 2024 Oct 
03;:221-238. https://doi.org/10.1201/9781003473435-13

7. Seifi N, Ghoodjani E, Majd SS, Maleki A, Khamoushi 
S. Evaluation and prioritization of artificial intelligence 
integrated block chain factors in healthcare supply chain: A 
hybrid Decision Making Approach. Computer and Decision 
Making: An International Journal. 2025 01 05;2:374-405. 
https://doi.org/10.59543/comdem.v2i.11029

8. Basirat S, Raoufi S, Bazmandeh D, Khamoushi S, Entezami 
M. Ranking of AI-Based Criteria in Health Tourism Using 
Fuzzy SWARA Method. Computer and Decision Making: 
An International Journal. 2025 03 30;2:530-545. https://doi.
org/10.59543/comdem.v2i.13795

9. Mehrabi Jorshary K, Sassani M, Seyed khamoushi FS, 
Raoufi S, Khamoushi, S. Ranking of AI-Driven Strategies 
for Optimizing the Health Tourism Supply Chain Using 
Stratified BWM. Knowledge and Decision Systems 
with Applications. 2025 09 18;1:295-315. https://doi.
org/10.59543/kadsa.v1i.15051

10. Ekheden I, Ebrahim F, Ólafsdóttir H, Raaschou P, 
Wettermark B, Henriksson R, Ye W. Survival of esophageal 
and gastric cancer patients with adjuvant and palliative 
chemotherapy—a retrospective analysis of a register-based 
patient cohort. European Journal of Clinical Pharmacology. 
2020 07;76(7):1029-1041. https://doi.org/10.1007/s00228-
020-02883-3

11. Zhang S. A study on the Side Effects of Chemotherapy 
and Adjuvant Treatment. Theoretical and Natural Science. 
2023 04 28;3(1):20-29. https://doi.org/10.54254/2753-
8818/3/20220164

12. Bastedo S, Krzyzanowska M, Moineddin R, Yun L, Enright 
K, Grunfeld E. A Population-Based Assessment of Primary 
Care Visits during Adjuvant Chemotherapy for Breast 
Cancer. Current Oncology. 2017 04 01;24(2):90-94. https://
doi.org/10.3747/co.24.3431

13. Logan J, De Grasse CE, Stacey D, Fiset V, Fawcett L. 
Oncology nursing education within a supportive care 
framework: An evidence-based undergraduate course. 
Canadian Oncology Nursing Journal. 1999;9(2):64-66. 
https://doi.org/10.5737/1181912x926466

14. Analuisa Sisalema AY, Yazuma Robayo JE, Villa Solís 
LF , Navas Valdez MF, Aguiar Ibañez JE. Role of 
nursing in patients receiving chemotherapy. Sapienza: 
International Journal of Interdisciplinary Studies. 2023 07 
10;4(SI1):e23037. https://doi.org/10.51798/sijis.v4iSI1.670

15. Bahardoust M, Mousavi S, Dehkharghani MZ, Arab M, 
Rashidi H, Gorgani H, Haghmoradi M, Askari A. Association 
of Tramadol Versus Codeine Prescriptions with all-cause 
mortality and cardiovascular diseases among patients with 
osteoarthritis: a systematic review and meta-analysis of 
propensity score-matched population-based cohort studies. 
Advances in Rheumatology. 2024 Oct 17;64(1):80. https://
doi.org/10.1186/s42358-024-00417-4

16. Bahardoust M, Dehkharghani MZ, Ebrahimi P, Najafirashed 
M, Mousavi S, Haghmoradi M, Khaleghian M, Tizmaghz 
A. Effect of ABO blood group on postoperative overall 
survival and recurrence-free survival rate in patients with 
hepatocellular carcinoma after hepatectomy: a multi-
center retrospective cohort study. BMC surgery. 2023 Oct 

24;23(1):324. https://doi.org/10.1186/s12893-023-02236-8
17. Rahmani SM, Faridaalaee G, Dehkharghani MZ, Pouryahya 

P. Hyperkalaemia Induced Narrow QRS Complex Complete 
Heart Block. Emergency Medicine and Trauma Care Journal. 
2020 01 01;2(1).

18. Rahmani A, Soleymani A, Almukhtar M, Behzad Moghadam 
K, Vaziri Z, Hosein Tabar Kashi A, Adabi Firoozjah R, et al. 
Exosomes, and the potential for exosome-based interventions 
against COVID-19. Reviews in Medical Virology. 2024 
07;34(4):e2562. https://doi.org/10.1002/rmv.2562

19. Tavakoli Pirzaman A, Sepidarkish M, Alizadeh F, Al-Obidy 
S, Ebrahimi P, Kianifard N, Sheikhi Nooshabadi M, et al. 
Prevalence of human Schistosoma mansoni infection in 
endemic regions (2010-2024): a systematic review and 
meta-analysis. EClinicalMedicine. 2024 Nov;77:102855. 
https://doi.org/10.1016/j.eclinm.2024.102855

20. Mokhtari T, Taheri MN, Akhlaghi S, Aryannejad A, Xiang 
Y, Mahajan V, Keshavarz K, et al. Enhanced Epigenetic 
Modulation via mRNA-Encapsulated Lipid Nanoparticles 
Enables Targeted Anti-inflammatory Control. ACS synthetic 
biology. 2026 02 20;15(2):400-410. https://doi.org/10.1021/
acssynbio.5c00188

21. Lavdaniti M, Cani E, Tsitsis N. The Meaning of Education 
in Oncology Nursing. Journal of Scientific Research and 
Reports. 2015 01 10;4(2):133-138. https://doi.org/10.9734/
JSRR/2015/12916

22. Gao Y, Guo M. Impact of Oncology Nursing Interventions 
on Chemotherapy-Induced Toxicities in Lung Cancer 
Patients. Therapeutics and Clinical Risk Management. 
2025 Nov;Volume 21:1549-1558. https://doi.org/10.2147/
TCRM.S545756

23. Fang H, Tan Y, Sun Y, Wang W. Effectiveness of nursing 
care for cervical cancer patients undergoing chemotherapy: 
Systematic review and meta-analysis. African Journal of 
Reproductive Health. 2024 Dec 31;28(12):46-51. https://
doi.org/10.29063/ajrh2024/v28i12.5

24. Liu D, Fu D, Xing H, Tang Y, Ren X, Zhang M, Yao X. 
Application of fine nursing mode in nursing management 
of blood oncology department. Molecular & Cellular 
Biomechanics. 2024 Nov 04;21(1):219. https://doi.
org/10.62617/mcb.v21i1.219

25. Nikzat P. Review of Artificial Intelligence (AI) Revolution 
and Strategic Competitive Advantage in Business and 
Management. American Journal of Industrial and Business 
Management. 2025 01 01;15:1685-1699. https://doi.
org/10.4236/ajibm.2025.1511088

26. Nikzat PT, Hasangholi Pouryasori, Shah Hosseini MA, Taban 
M. A Strategic Control Model by Emphasis on the Green 
Approach. Environmental Energy and Economic Research. 
2019;3(2):85-106.

27. Nikzat, Pegah, Maryam Noorymotlagh. Artificial Intelligence 
in Business: Driving Innovation and Competitive Advantage. 
International journal of industrial engineering and 
operational research. 2025;7(3):50-62.

28. Rezaeianjam M, Khabazian A, Khabazian T, Ghorbani F, 
Abbasi T, Asghari S, Heidari F, et al. Efficacy of ozone 
therapy in dentistry with approach of healing, pain 
management, and therapeutic outcomes: a systematic review 
of clinical trials. BMC Oral Health. 2025 03 26;25(1):433. 
https://doi.org/10.1186/s12903-025-05790-0

29. Ahmadkhan K, Ahmadirad Z, Karaminezhad K, 
SeyedKhamoushi F, Karimi K, Khakpash F. A novel 
blockchain-based approach for enhanced food supply chain 
traceability and waste mitigation. British Food Journal. 
2026 01 16;128(1):426-466. https://doi.org/10.1108/BFJ-
05-2024-0430



153

 

                         Asian Pacific Journal of Cancer Nursing

apjcn.waocp.com                            Mohammadreza Allahyartorkaman: Nursing Interventions for Managing Chemotherapy-Induced Toxicities

30. Salehi S, Talaei A, Naghshineh R. Proxemic Behaviors 
in Same-Sex and Opposite-Sex Social Interactions: 
Applications in Urban and Interior Space Design. 2025 04 
25;. https://doi.org/10.21203/rs.3.rs-6499935/v1

31. Srithumsuk W, Wangnum K. “New Normal” Home 
Chemotherapy in Thailand: How the Challenging Roles of 
Nurses Are Changing?. Asia-Pacific Journal of Oncology 
Nursing. 2021 05;8(3):340-343. https://doi.org/10.4103/
apjon.apjon_54_20

32. Nakaguchi T, Okuyama T, Uchida M, Ito Y, Komatsu H, Wada 
M, Akechi T. Oncology Nurses’ Recognition of Supportive 
Care Needs and Symptoms of their Patients Undergoing 
Chemotherapy. Japanese Journal of Clinical Oncology. 2013 
04 01;43(4):369-376. https://doi.org/10.1093/jjco/hyt003

33. Khemnar A. Importance of Nursing Protocol in administering 
chemotherapy drugs. The Journal of RURAL NURSING. 
2022 07 01;10(2):76-78. https://doi.org/10.54054/
jrn.202210220

34. Olling K, Steffensen KD, Berry L, Stacey D. The Invisible 
Roles of Oncology Nurses in Shared Decision Making. 
Cancer Care Research Online. 2021 04 01;1(2):e0007. 
https://doi.org/10.1097/CR9.0000000000000007

35. Khamoushi S, Entezami M, Basirat S. Intracranial 
Hemorrhage Diagnosis Using Deep Learning: A Survey 
of Techniques, Frameworks, and Challenges. Computer 
and Decision Making: An International Journal. 2026 01 
01;3:780-804. https://doi.org/10.59543/comdem.v3i.15543

36. Golkarieh A, Razmara P, Lagzian A, Dolatabadi A, 
Mousavirad SJ. Semi-supervised GAN with hybrid 
regularization and evolutionary hyperparameter tuning 
for accurate melanoma detection. Scientific Reports. 2025 
08 30;15(1):31977. https://doi.org/10.1038/s41598-025-
17756-x

37. Golkarieh A, Kiashemshaki K, Boroujeni SR. Advanced 
Deep Learning Techniques for Classifying Dental Conditions 
Using Panoramic X-Ray Images. 2025;. https://doi.
org/10.48550/ARXIV.2508.21088

38. Noori A, Mohanty S, Manda P. Semantic Analysis of 
SNOMED CT Concept Co-occurrences in Clinical 
Documentation using MIMIC-IV. 2025;. https://doi.
org/10.48550/ARXIV.2509.03662

39. Noori A, Devkota P, Mohanty S, Manda P. Automated 
SNOMED CT Concept Annotation in Clinical Text Using 
Bi-GRU Neural Networks. 2025;. https://doi.org/10.48550/
ARXIV.2508.02556

40. Seyedkhamoushi F, Sassani Asl M, Seyedkhamooshi R, 
Abdollahi HR, Sharifnia M. Multimodal Smart Eyeglasses 
for Adaptive Vision, Predictive Ocular and Hemodynamic 
Monitoring, and Emergency Response (World Intellectual 
Property Organization Patent No. WO2025163631A1). 
https://patents.google.com/patent/WO2025163631A1/en/. 
2025;.

41. Khosravi S, Rupasinghe A, Babadi B. Granger Causal 
Inference from Spiking Observations via Latent Variable 
Modeling. 2022 56th Asilomar Conference on Signals, 
Systems, and Computers. 2022 Oct 31;:618-622. https://doi.
org/10.1109/IEEECONF56349.2022.10051886

42. Fan J, Sun L, Chen S, Si Y, Ahmadi M, Pishgar M. 
Development and Validation of a CatBoost-Based 
Model for Predicting Significant Creatinine Elevation 
in ICU Patients Receiving Vancomycin Therapy. 
BioMedInformatics. 2025 Dec 10;5(4):71. https://doi.
org/10.3390/biomedinformatics5040071

43. Baltussen JC, De Glas NA, Van Holstein Y, Van Der Elst M, 
Trompet S, Uit Den Boogaard A, Van Der Plas-Krijgsman 
W, et al. Chemotherapy-Related Toxic Effects and Quality 

of Life and Physical Functioning in Older Patients. JAMA 
Network Open. 2023 Oct 23;6(10):e2339116. https://doi.
org/10.1001/jamanetworkopen.2023.39116

44. Ben-Aharon I, Shalgi R. What lies behind chemotherapy-
induced ovarian toxicity?. Reproduction. 2012 08 
01;144(2):153-163. https://doi.org/10.1530/REP-12-0121

45. Prieto-Callejero B, Rivera F, Fagundo-Rivera J, Romero 
A, Romero-Martín M, Gómez-Salgado J, Ruiz-Frutos 
C. Relationship between chemotherapy-induced adverse 
reactions and health-related quality of life in patients with 
breast cancer. Medicine. 2020 08 14;99(33):e21695. https://
doi.org/10.1097/MD.0000000000021695

46. Ruppen IC, Reis LV, Gois GA, Zanini CA , Barreto TC, 
Gasparotto G, Piccoli LDR, et al. Chemotherapy-Related 
Toxicities and Clinical Management: An Article Review. 
Journal of Cancer Research Reviews & Reports. 2025 06 
05;7(3):1. https://doi.org/10.47363/JCRR/2025(7)216

47. Akhter T, Pervin S, Goodman A. Quality of Life in Ovarian-
Cancer Patients Receiving Chemotherapy. Journal of Cancer 
Therapy. 2020;11(11):695-714. https://doi.org/10.4236/
jct.2020.1111059

48. Zhang J, Zhang P. Advances in clinical research on 
pharmacological management of chemotherapy-induced 
constipation in gastrointestinal tumor: A perspective. 
Medicine. 2024 Oct 18;103(42):e40137. https://doi.
org/10.1097/MD.0000000000040137

49. Gannika L, Mulyadi M, Masi GNM. Long-term effects 
of chemotherapy in children with cancer. Malahayati 
International Journal of Nursing and Health Science. 2023 
Dec 23;6(6):442-450. https://doi.org/10.33024/minh.
v6i6.12663

50. Hong JH. Managing the adverse effects of cytotoxic 
chemotherapy at the level of primary healthcare. Journal of 
the Korean Medical Association. 2023 02 10;66(2):92-104. 
https://doi.org/10.5124/jkma.2023.66.2.92

51. Fox P, Darley A, Furlong E, Miaskowski C, Patiraki E, 
Armes J, Ream E, et al. The assessment and management 
of chemotherapy-related toxicities in patients with 
breast cancer, colorectal cancer, and Hodgkin’s and non-
Hodgkin’s lymphomas: A scoping review. European 
Journal of Oncology Nursing. 2017 02;26:63-82. https://
doi.org/10.1016/j.ejon.2016.12.008

52. Bahari H, Ghanam A, Hajaj H, Elouali A, Babakhouya A, 
Rkain M. Chemotherapy-Induced Mucositis in Pediatric 
Oncology: Experience From 145 Cases at the Mohammed 
VI University Hospital, Oujda. Cureus. 2025 04 24;. https://
doi.org/10.7759/cureus.82885

53. Singaraju M, Palaian S, Shankar PR, Shrestha S. Safety 
Profile and Toxicity Amelioration Strategies of Common 
Adverse Effects Associated with Anticancer Medications. 
Journal of Pharmaceutical Research International. 2020 07 
06;:18-30. https://doi.org/10.9734/jpri/2020/v32i1130499

54. Garg MB, Lincz LF, Adler K, Scorgie FE, Ackland SP, 
Sakoff JA. Predicting 5-fluorouracil toxicity in colorectal 
cancer patients from peripheral blood cell telomere length: 
a multivariate analysis. British Journal of Cancer. 2012 
Oct;107(9):1525-1533. https://doi.org/10.1038/bjc.2012.421

55. Datkhile K, Reur P, Kale S, Gudur R, Bhosale S, Gudur 
A. Genetic Polymorphisms of DNA Repair Genes and 
their Influence on Paclitaxel based Chemotherapy Induced 
Toxicity Reactions in Breast Cancer Patients. Asian Pacific 
Journal of Cancer Prevention. 2024 Dec 01;25(12):4281-
4292. https://doi.org/10.31557/APJCP.2024.25.12.4281

56. Yuda S, Kato K, Sasaki Y, Takahashi N, Shoji H, Takashima 
A, Okita N, et al. Risk factors for FN, mucositis and 
esophagitis of combination chemotherapy with docetaxel, 



154 Asian Pacific Journal of Cancer Nursing

apjcn.waocp.com                          Mohammadreza Allahyartorkaman: Nursing Interventions for Managing Chemotherapy-Induced Toxicities

cisplatin, and 5-fluorouracil for esophageal cancer. 2020 Oct 
05; https://doi.org/10.21203/rs.3.rs-62898/v1

57. Joly F, Lange M, Dos Santos M, Vaz-Luis I, Di Meglio 
A. Long-Term Fatigue and Cognitive Disorders in Breast 
Cancer Survivors. Cancers. 2019 Nov 28;11(12):1896. 
https://doi.org/10.3390/cancers11121896

58. Crawford J, Herndon D, Gmitter K, Weiss J. The impact of 
myelosuppression on quality of life of patients treated with 
chemotherapy. Future Oncology. 2024 07 02;20(21):1515-
1530. https://doi.org/10.2217/fon-2023-0513

59. Song BC, Bai J. Microbiome-gut-brain axis in cancer 
treatment-related psychoneurological toxicities and 
symptoms: a systematic review. Supportive Care in Cancer. 
2021 02;29(2):605-617. https://doi.org/10.1007/s00520-
020-05739-9

60. Kim G, Cockrum P, Surinach A, Wang S, Wainberg Z. 
Real-world safety and supportive care use of second-
line 5-fluorouracil-based regimens among patients with 
metastatic pancreatic ductal adenocarcinoma. Current 
Medical Research and Opinion. 2022 08 03;38(8):1295-
1303. https://doi.org/10.1080/03007995.2022.2059976

61. Gudur R, Bhosale S, Gudur A, Kale S, More A, Datkhile 
K. The Effect of CYP2C19*2 (rs4244285) and CYP17 
(rs743572) SNPs on Adriamycin and Paclitaxel based 
Chemotherapy Outcomes in Breast Cancer Patients. Asian 
Pacific Journal of Cancer Prevention. 2024 06 01;25(6):1977-
1986. https://doi.org/10.31557/APJCP.2024.25.6.1977

62. Lundqvist EA, Fujiwara K, Seoud M. Principles of 
chemotherapy. International Journal of Gynecology & 
Obstetrics. 2015 Oct;131(S2). https://doi.org/10.1016/j.
ijgo.2015.06.011

63. Argyriou AA, Assimakopoulos K, Iconomou G, 
Giannakopoulou F, Kalofonos HP. Either Called “Chemobrain” 
or “Chemofog,” the Long-Term Chemotherapy-Induced 
Cognitive Decline in Cancer Survivors Is Real. Journal of 
Pain and Symptom Management. 2011 01;41(1):126-139. 
https://doi.org/10.1016/j.jpainsymman.2010.04.021

64. Pearre DC , Bota DA. Chemotherapy-related cognitive 
dysfunction and effects on quality of life in gynecologic 
cancer patients. Expert Review of Quality of Life in Cancer 
Care. 2018 01 02;3(1):19-26. https://doi.org/10.1080/2380
9000.2018.1443811

65. Chopra N, Garg P, Rani B. Knowledge of Staff Nurses 
on Immediate Physiological Problems Occurring due 
to Chemotherapy: A Descriptive Study. Indian Journal 
of Nursing Sciences. 2023;08(02):15-19. https://doi.
org/10.31690/ijns.2023.v08i02.004

66. Zimmaro LA, Carson JW, Olsen MK, Sanders LL, Keefe FJ, 
Porter LS. Greater mindfulness associated with lower pain, 
fatigue, and psychological distress in women with metastatic 
breast cancer. Psycho-Oncology. 2020 02;29(2):263-270. 
https://doi.org/10.1002/pon.5223

67. Zhang Y, Zhang X, Zhang X, Duan Y, Tao Y. Effectiveness 
of Managing Cancer and Living Meaningfully Therapy 
on Health‐Related Outcomes for Patients With Cancer: 
A Systematic Review and Meta‐Analysis of Randomized 
Controlled Trials. Worldviews on Evidence-Based Nursing. 
2025 04;22(2):e70023. https://doi.org/10.1111/wvn.70023

68. Nguyen LT, Alexander K, Yates P. Psychoeducational 
Intervention for Symptom Management of Fatigue, Pain, 
and Sleep Disturbance Cluster Among Cancer Patients: 
A Pilot Quasi-Experimental Study. Journal of Pain and 
Symptom Management. 2018 06;55(6):1459-1472. https://
doi.org/10.1016/j.jpainsymman.2018.02.019

69. Narayanan S, Reddy A, Lopez G, Liu W, Ali S, Bruera 
E, Cohen L, Yennurajalingam S. Sleep disturbance in 

cancer patients referred to an ambulatory integrative 
oncology consultation. Supportive Care in Cancer. 2022 
03;30(3):2417-2425. https://doi.org/10.1007/s00520-021-
06668-x

70. Li Y, Liu Y, Zhang Z, Ma J, Jiang P, Wang P, Sun L. 
Heterogeneity and influencing factors of cancer-related 
fatigue among patients with cervical cancer undergoing 
brachytherapy: A cross-sectional analysis. Asia-Pacific 
Journal of Oncology Nursing. 2025 Dec;12:100714. https://
doi.org/10.1016/j.apjon.2025.100714

71. Liu Y, Guo H. Impact of personalized nursing on the quality 
of life in lung cancer patients. Frontiers in Oncology. 2025 08 
25;15:1650066. https://doi.org/10.3389/fonc.2025.1650066

72. Wintheiser GA, Ruddy KJ, Herrin J, Rahman PA, Pachman 
DR, Leppin AL, Rutten LJF, et al. Receptivity to a Nurse-
Led Symptom Management Intervention Among Highly 
Symptomatic Patients With Cancer. JNCI: Journal of the 
National Cancer Institute. 2022 03 08;114(3):458-466. 
https://doi.org/10.1093/jnci/djab172

73. Richard V, Gilbert A, Pizzolla E, Briganti G. Investigating 
the Complexity of Multidimensional Symptom Experiences 
in Patients With Cancer: Systematic Review of the Network 
Analysis Approach. JMIR Cancer. 2025 07 09;11:e66087. 
https://doi.org/10.2196/66087

74. Velikova G, Valderas JM, Potter C, Batchelder L, A’Court C, 
Baker M, Bostock J, et al. Proceedings of Patient Reported 
Outcome Measure’s (PROMs) Conference Oxford 2017: 
Advances in Patient Reported Outcomes Research: Oxford, 
UK. 8th June 2017. Health and Quality of Life Outcomes. 
2017 Oct;15(S1):185, s12955-017-0757-y. https://doi.
org/10.1186/s12955-017-0757-y

75. Lehmann J, De Ligt KM KM, Tipelius S, Giesinger 
JM, Sztankay M, Voigt S, Van De Poll-Franse LV, et al. 
Adherence to Patient-Reported Symptom Monitoring and 
Subsequent Clinical Interventions for Patients With Multiple 
Myeloma in Outpatient Care: Longitudinal Observational 
Study. Journal of Medical Internet Research. 2023 08 
22;25:e46017. https://doi.org/10.2196/46017

76. Consolo L, Colombo S, Basile I, Rusconi D, Campa T, 
Caraceni A, Lusignani M. Barriers and facilitators of 
electronic patient-reported outcome measures (e-PROMs) 
for patients in home palliative cancer care: a qualitative study 
of healthcare professionals’ perceptions. BMC Palliative 
Care. 2023 08 04;22(1):111. https://doi.org/10.1186/s12904-
023-01234-0

77. Klafke N, Mahler C, Von Hagens C, Uhlmann L, Bentner M, 
Schneeweiss A, Mueller A, Szecsenyi J, Joos S. The effects 
of an integrated supportive care intervention on quality of life 
outcomes in outpatients with breast and gynecologic cancer 
undergoing chemotherapy: Results from a randomized 
controlled trial. Cancer Medicine. 2019 07;8(8):3666-3676. 
https://doi.org/10.1002/cam4.2196

78. Almutairi M, Almutairi A, Alodhialah A. A Cross-Sectional 
Study on the Impact of Nurse-Led Health Coaching on 
Oncology Patient Outcomes. Journal of Multidisciplinary 
Healthcare. 2025 07;Volume 18:3933-3949. https://doi.
org/10.2147/JMDH.S513597

79. Spoelstra SL, Burhenn PS, DeKoekkoek T, Schueller M. A 
trial examining an advanced practice nurse intervention to 
promote medication adherence and symptom management 
in adult cancer patients prescribed oral anti‐cancer agents: 
study protocol. Journal of Advanced Nursing. 2016 
02;72(2):409-420. https://doi.org/10.1111/jan.12828

80. Komatsu H, Yagasaki K, Yamaguchi T. Effects of a nurse-led 
medication self-management programme in cancer patients: 
protocol for a mixed-method randomised controlled trial. 



155

 

                         Asian Pacific Journal of Cancer Nursing

apjcn.waocp.com                            Mohammadreza Allahyartorkaman: Nursing Interventions for Managing Chemotherapy-Induced Toxicities

BMC Nursing. 2016 Dec;15(1):9. https://doi.org/10.1186/
s12912-016-0130-1

81. Dang TH, Wickramasinghe N, Jayaraman PP, Burbury K, 
Alexander M, Whitechurch A, Dyer M, et al. Digital Solution 
to Support Medication Adherence and Self-Management 
in Patients with Cancer (SAMSON): Pilot Randomized 
Controlled Trial. JMIR Formative Research. 2025 02 
19;9:e65302. https://doi.org/10.2196/65302

82. Atia Elasrag GAE, Alshammari MSS, Ahmed Ouda MM, 
Alqadi RA , Hendy, Hendy, Gawad Sallam SAE . Impact of 
Educational Guidelines on Radiotherapy Side Effects and 
Lifestyle in Patients With Advanced Head and Neck Cancer. 
Sage Open Nursing. 2025 Dec;11:23779608251317809. 
https://doi.org/10.1177/23779608251317809

83. Vistad I, Skorstad M, Demmelmaier I, Småstuen MC, 
Lindemann K, Wisløff T, Van De Poll-Franse LV, Berntsen 
S. Lifestyle and Empowerment Techniques in Survivorship 
of Gynaecologic Oncology (LETSGO study): a study 
protocol for a multicentre longitudinal interventional study 
using mobile health technology and biobanking. BMJ 
Open. 2021 07;11(7):e050930. https://doi.org/10.1136/
bmjopen-2021-050930

84. Akhtar PS, Khatun N, Parveen R, Islam R, Ara F. Nutritional 
Support Improves Outcome in Patients with Lung Cancer 
Cachexia Receiving Chemotherapy. Journal of Bangladesh 
College of Physicians and Surgeons. 2019 03 13;37(2):66-
71. https://doi.org/10.3329/jbcps.v37i2.40562

85. Amano K, Baracos VE, Hopkinson JB. Integration of 
palliative, supportive, and nutritional care to alleviate 
eating-related distress among advanced cancer patients 
with cachexia and their family members. Critical Reviews 
in Oncology/Hematology. 2019 Nov;143:117-123. https://
doi.org/10.1016/j.critrevonc.2019.08.006

86. Hopkinson J. Psychosocial Support in Cancer Cachexia 
Syndrome: The Evidence for Supported Self-Management 
of Eating Problems during Radiotherapy or Chemotherapy 
Treatment. Asia-Pacific Journal of Oncology Nursing. 
2018 Oct;5(4):358-368. https://doi.org/10.4103/apjon.
apjon_12_18

87. Zhao Y, Pang D, Lu Y. The Role of Nurse in the 
Multidisciplinary Management of Cancer Cachexia. Asia-
Pacific Journal of Oncology Nursing. 2021 09;8(5):487-497. 
https://doi.org/10.4103/apjon.apjon-2123

88. Boyle DA. Contemporary Insights into Cancer Cachexia 
for Oncology Nurses. Asia-Pacific Journal of Oncology 
Nursing. 2021 09;8(5):462-470. https://doi.org/10.4103/
apjon.apjon-2151

89. Changizi M, Ghahremani L, Ahmadloo N, Kaveh MH. The 
Patient Health Engagement Model in Cancer Management: 
Effect of Physical Activity, Distress Management, and Social 
Support Intervention to Improve the Quality of Life in Breast 
Cancer Patients. International Journal of Breast Cancer. 
2022 04 30;2022:1-8. https://doi.org/10.1155/2022/1944852

90. Schenker Y, White D, Rosenzweig M, Chu E, Moore C, Ellis 
P, Nikolajski P, et al. Care Management by Oncology Nurses 
To Address Palliative Care Needs: A Pilot Trial To Assess 
Feasibility, Acceptability, and Perceived Effectiveness of 
the CONNECT Intervention. Journal of Palliative Medicine. 
2015 03 01;18(3):232-240. https://doi.org/10.1089/
jpm.2014.0325

91. Regan T, Levesque JV, Lambert SD, Kelly B. A Qualitative 
Investigation of Health Care Professionals’, Patients’ 
and Partners’ Views on Psychosocial Issues and Related 
Interventions for Couples Coping with Cancer. PLOS ONE. 
2015 07 29;10(7):e0133837. https://doi.org/10.1371/journal.
pone.0133837

92. Borelli E, Bigi S, Potenza L, Eliardo S, Artioli F, Mucciarini 

C, Cottafavi L, et al. Changes in Cancer Patients’ and 
Caregivers’ Disease Perceptions While Receiving Early 
Palliative Care: A Qualitative and Quantitative Analysis. 
The Oncologist. 2021 Dec 01;26(12):e2274-e2287. https://
doi.org/10.1002/onco.13974

93. Patten J, Haas HH, Coyle R, Knott D. Implementing 
Integrative Psychosocial Care for Siblings and Caregivers 
of Youth with Cancer. Children. 2025 Oct 04;12(10):1335. 
https://doi.org/10.3390/children12101335

94. Maryam B, Saeed T, Altaf S, Ali B. Comparing The Needs 
Of Supportive Care For Families And Patients With Pediatric 
Cancer: A Perspective Of Patients, Caregivers And Oncology 
Health Professionals. Pakistan Journal of Rehabilitation. 
2022 01 03;11(1):78-84. https://doi.org/10.36283/pjr.
zu.11.1/015

95. Chaveli-Lopez B, Bagan-Sebastian J. Treatment of oral 
mucositis due to chemotherapy. Journal of Clinical and 
Experimental Dentistry. 2016;:0-0. https://doi.org/10.4317/
jced.52917

96. Araújo SNM, Luz MHBA, Silva GRFD, Andrade EMLR, 
Nunes LCC, Moura RO. Cancer patients with oral mucositis: 
challenges for nursing care. Revista Latino-Americana 
de Enfermagem. 2015 04;23(2):267-274. https://doi.
org/10.1590/0104-1169.0090.2551

97. Zhu Y, Liu Y. Application Efficacy of Nursing Interventions 
Guided by the Medication-Psychological-Nursing-Family-
Support (MPNFS) Framework in Mitigating Cancer-Related 
Fatigue and Enhancing Pulmonary Function Among 
Lung Cancer Patients Undergoing Chemotherapy. Cancer 
Management and Research. 2025 08;Volume 17:1777-1787. 
https://doi.org/10.2147/CMAR.S536068

98. Perdigão MMDM, Rodrigues AB, Magalhães TDL, Freitas 
FMC, Bravo LG, Oliveira PPD. Educational technology for 
fatigue management related to antineoplastic chemotherapy. 
Revista Brasileira de Enfermagem. 2019 Dec;72(6):1519-
1525. https://doi.org/10.1590/0034-7167-2018-0505

99. Ning L, Yuan C, Li Y, Wang L, Chen Y, Tang A, Feng H. 
Effect of continuous nursing based on the Omaha System 
on cancer-related fatigue in patients with lung cancer 
undergoing chemotherapy: a randomized controlled trial. 
Annals of Palliative Medicine. 2021 01;10(1):323-332. 
https://doi.org/10.21037/apm-20-2542

100. Karaman N, Yilmaz P. Current Status of Pediatric Oncology 
Clinics and Nursing Practices in Turkey. Journal of Pediatric 
Hematology/Oncology Nursing. 2023 09;40(5):351-355. 
https://doi.org/10.1177/27527530231197221

101. Rivero De Gutiérrez MG. The clinical practice of oncology 
nursing in Brazil: realities and challenges in the training of 
specialist nurses. ecancermedicalscience. 2014 Nov 03;. 
https://doi.org/10.3332/ecancer.2014.ed46

102. Darling JO, Raheem F, Carter KC, Ledbetter E, Lowe JF, 
Lowe C. Evaluation of a Pharmacist Led Oral Chemotherapy 
Clinic: A Pilot Program in the Gastrointestinal Oncology 
Clinic at an Academic Medical Center. Pharmacy. 2020 03 
20;8(1):46. https://doi.org/10.3390/pharmacy8010046

103. Yip D, Soma A, Pati N, Spencer W, Hua B, Jagilly R. 
Building Capability and Capacity: The Establishment of 
an Oncology Unit in the Solomon Islands. JCO Global 
Oncology. 2023 06;(9):e2200325. https://doi.org/10.1200/
GO.22.00325

104. Hin CM, Hong CC. Oncology Pharmacist’s Role and 
Impact on the Multidisciplinary Patient-Centre Practice of 
Oncology Clinic in Public Hospitals. Asia Pacific Journal 
of Health Management. 2019 04 15;14(1):16. https://doi.
org/10.24083/apjhm.v14i1.203

105. LaRiviere MJ, Santos PMG, Jones JA, Lukens JN , 
Vapiwala N, Swisher-McClure SD, Berman AT. Introducing 



156 Asian Pacific Journal of Cancer Nursing

apjcn.waocp.com                          Mohammadreza Allahyartorkaman: Nursing Interventions for Managing Chemotherapy-Induced Toxicities

Multidisciplinary Oncology Management to the Medical 
Student. Advances in Radiation Oncology. 2020 03;5(2):289-
291. https://doi.org/10.1016/j.adro.2019.10.004

106. Winter I, Golden D. A Systematic Literature Review 
of Interprofessional Education Initiatives in the Field of 
Radiation Oncology. International Journal of Radiation 
Oncology*Biology*Physics. 2017 Oct;99(2):E131. https://
doi.org/10.1016/j.ijrobp.2017.06.912

107. Kim H, Kim L, Kim S, Kim S, Park E, Lee K, Lee S, 
Kim J. Effectiveness of a blended learning program on 
chemotherapy nursing education led by oncology clinical 
nurse specialists: A single-group pretest–posttest study. Asia-
Pacific Journal of Oncology Nursing. 2025 Dec;12:100695. 
https://doi.org/10.1016/j.apjon.2025.100695

108. Mohammed Ali MN, Al-Hamadani FY. Impact of Clinical 
Pharmacist-Led Educational Intervention on Nursing 
Practice of Intravenous Chemotherapy Administration: A 
Quasi-Experimental Design. Al-Rafidain Journal of Medical 
Sciences ( ISSN 2789-3219 ). 2025 08 21;9(1):230-237. 
https://doi.org/10.54133/ajms.v9i1.2277

109. Beck SL, Eaton LH, Echeverria C, Mooney KH. 
SymptomCare@Home: Developing an Integrated Symptom 
Monitoring and Management System for Outpatients 
Receiving Chemotherapy. CIN: Computers, Informatics, 
Nursing. 2017 Oct;35(10):520-529. https://doi.org/10.1097/
CIN.0000000000000364

110. McGregor BA, Vidal GA, Shah SA, Mitchell JD, Hendifar 
AE. Remote Oncology Care: Review of Current Technology 
and Future Directions. Cureus. 2020 08 31;. https://doi.
org/10.7759/cureus.10156

111. Wells M. Key components of successful digital 
remote monitoring in oncology. Nature Medicine. 2022 
06;28(6):1128-1129. https://doi.org/10.1038/s41591-022-
01841-z

112. Sezgin MG, Bektas H. The effect of nurse‐led remote 
telephone triage on symptom management of patients with 
cancer: A systematic review and meta‐analysis. Worldviews 
on Evidence-Based Nursing. 2024 08;21(4):429-437. https://
doi.org/10.1111/wvn.12721

113. Grewal US, Terauchi S, Beg MS. Telehealth and Palliative 
Care for Patients With Cancer: Implications of the COVID-19 
Pandemic. JMIR Cancer. 2020 Nov 24;6(2):e20288. https://
doi.org/10.2196/20288

114. Sabesan S. Specialist cancer care through telehealth models. 
Australian Journal of Rural Health. 2015 02;23(1):19-23. 
https://doi.org/10.1111/ajr.12170

115. Chen L, Bartel C, Cai X, Cheng Y, Perer A, McClaine 
S, Kairis E, et al. Patient and Provider Perspectives on 
Symptom Monitoring During Outpatient Chemotherapy: 
Interview Study. JMIR Formative Research. 2023 04 
17;7:e46001. https://doi.org/10.2196/46001

116. Kwok C, Degen C, Moradi N, Stacey D. Nurse-led 
telehealth interventions for symptom management in 
patients with cancer receiving systemic or radiation therapy: 
a systematic review and meta-analysis. Supportive Care in 
Cancer. 2022 09;30(9):7119-7132. https://doi.org/10.1007/
s00520-022-07052-z

117. Maguire R, McCann L, Kotronoulas G, Kearney N, Ream 
E, Armes J, Patiraki E, et al. Real time remote symptom 
monitoring during chemotherapy for cancer: European 
multicentre randomised controlled trial (eSMART). BMJ. 
2021 07 21;:n1647. https://doi.org/10.1136/bmj.n1647

118. Alford-Teaster J, Vaclavik D, Imset I, Schiffelbein 
J, Lyons K, Kapadia N, Olson A, et al. From active 
treatment to surveillance: how the barriers and facilitators 
of implementing survivorship care planning could be an 

opportunity for telehealth in oncology care for rural patients. 
Journal of Cancer Survivorship. 2025 02;19(1):45-53. 
https://doi.org/10.1007/s11764-023-01447-5

119. Perez F, Nolde M, Crane TE, Kebria M, Chan K, Dellinger 
T, Sun V. Integrative review of remote patient monitoring 
in gynecologic and urologic surgical oncology. Journal of 
Surgical Oncology. 2023 05;127(6):1054-1061. https://doi.
org/10.1002/jso.27222

120. Damar M, Kop O, Şaylan OF, Erenay FS. The Place 
of Mobile Health in the Health Sector, Barriers and 
Opportunities, Integrated Technologies and Usage Areas 
Affecting the Development of Mobile Health: A Review of 
the Literature in All Aspects. Journal of Information Systems 
and Management Research. 2024 Dec 30;6(2):37-59. https://
doi.org/10.59940/jismar.1521397

121. Gómez-Luque MA, Rivero-Belenchón I, Congregado-Ruiz 
CB, Escobar-Rodríguez GA, Delgado-Granados FJ, Rivas-
González JA, Medina-López RA. The Role of mHealth 
Applications in Uro-Oncology: A Systematic Review and 
Future Directions. Cancers. 2025 08 09;17(16):2613. https://
doi.org/10.3390/cancers17162613

122. Atalor SI , Raphael FO, Enyejo JO. Wearable Biosensor 
Integration for Remote Chemotherapy Monitoring in 
Decentralized Cancer Care Models. International Journal 
of Scientific Research in Science and Technology. 2023 06 
20;:1284-1305. https://doi.org/10.32628/IJSRST23113269

123. Hayavi-Haghighi MH, Ansarifard H, Choobin N. “Tracking 
Health: How Wearable Technology Is Transforming Cancer 
Care”: A Systematic Review. European Journal of Cancer 
Care. 2025 01;2025(1):6692773. https://doi.org/10.1155/
ecc/6692773

124. Hanna S. Sensors and Wearables in Oncology: A study of 
the Barriers and Facilitators to Adoption. 2020;. https://doi.
org/10.4079/THS2020.01

125. Qadrie Z, Ashraf H, Maqbool M, Farooq S. Wearable 
Technology in Healthcare: Opportunities, Challenges, and 
Future Directions. Smart Wearable Technology. 2025 05 
30;1:A12. https://doi.org/10.47852/bonviewSWT52025578

126. Birla M, Roy PG, Gupta I, Malik PS. Integrating Artificial 
Intelligence-Driven Wearable Technology in Oncology 
Decision-Making: A Narrative Review. Oncology. 2024 07 
25;1-13. https://doi.org/10.1159/000540494

127. O’Connor S, Vercell A, Wong D, Yorke J, Fallatah FA, 
Cave L, Anny Chen L. The application and use of artificial 
intelligence in cancer nursing: A systematic review. 
European Journal of Oncology Nursing. 2024 02;68:102510. 
https://doi.org/10.1016/j.ejon.2024.102510

128. Goel I, Bhaskar Y, Kumar N, Singh S, Amanullah M, Dhar 
R, Karmakar S. Role of AI in empowering and redefining 
the oncology care landscape: perspective from a developing 
nation. Frontiers in Digital Health. 2025 03 04;7:1550407. 
https://doi.org/10.3389/fdgth.2025.1550407

129. Xu Z, Gao L, Wang X, Yu X, Cong Y, Wang P. Optimizing 
nursing care for neutropenic patients: a holistic perspective 
on education, support, and clinical management. Frontiers in 
Medicine. 2025 Oct 13;12:1633708. https://doi.org/10.3389/
fmed.2025.1633708

130. Pyne-Geithman G. 2023 Advancing Healthcare Innovation 
Summit (AHIS): Executive Summary. Innovations in Digital 
Health, Diagnostics, and Biomarkers. 2024 01 01;4(2024):2-
5. https://doi.org/10.36401/IDDB-23-X3

131. Froicu E, Creangă-Murariu I, Afrăsânie V, Gafton B, 
Alexa-Stratulat T, Miron L, et al. Artificial Intelligence 
and Decision-Making in Oncology: A Review of Ethical, 
Legal, and Informed Consent Challenges. Current 
Oncology Reports. 2025 06 17;27(8):1002-1012. https://



157

 

                         Asian Pacific Journal of Cancer Nursing

apjcn.waocp.com                            Mohammadreza Allahyartorkaman: Nursing Interventions for Managing Chemotherapy-Induced Toxicities

doi.org/10.1007/s11912-025-01698-8
132. Azzellino G, Aitella E, Ginaldi L, De Martinis M. Barriers 

and Nursing Strategies in Oncology Care for LGBTQIA+ 
People: A Scoping Review. Cancers. 2025 03 28;17(7):1146. 
https://doi.org/10.3390/cancers17071146

133. Macartney G, Stacey D, Carley M, Harrison M. Priorities, 
barriers and facilitators for remote support of cancer 
symptoms: A survey of Canadian oncology nurses. Canadian 
Oncology Nursing Journal. 2012 Dec 10;:235-240. https://
doi.org/10.5737/1181912x224235240

134. Zuo F, Li T, Chen Y, Wen M, Cao H. Knowledge, attitudes, 
barriers and practices concerning cancer therapy–associated 
oral mucositis amongst oncology nurses: A mixed methods 
systematic review. Asia-Pacific Journal of Oncology 
Nursing. 2024 08;11(8):100542. https://doi.org/10.1016/j.
apjon.2024.100542

135. Panzuto F, Barbi S, Trama A, Fazio N. The importance 
of education and training in neuroendocrine neoplasms: 
challenges and opportunities for multidisciplinary 
management.  Cancer Treatment Reviews. 2025 
09;139:102998. https://doi.org/10.1016/j.ctrv.2025.102998

136. Kaasa S, Loge JH, Aapro M, Albreht T, Anderson R, Bruera 
E, Brunelli C, et al. Integration of oncology and palliative 
care: a Lancet Oncology Commission. The Lancet Oncology. 
2018 Nov;19(11):e588-e653. https://doi.org/10.1016/S1470-
2045(18)30415-7

137. Ayatollahi S, Davoudi A, Momtazi H. In vitro comparative 
effects of alcohol-containing and alcohol-free mouthwashes 
on surface roughness of bulk-fill composite resins. BMC 
Research Notes. 2025 04 08;18(1):146. https://doi.
org/10.1186/s13104-025-07213-3

138. Ghadimi M. Perioperative Anesthetic Management 
of Reductive Glossectomy in an Adult Patient Suffer 
from Hypertention with Macroglossia: A Case Report. 
International Journal of High Risk Behaviors and Addiction. 
2025 03 18;14(1). https://doi.org/10.5812/ijhrba-159032

139. Jamalpour H, Feiz M, Jamalpour Z, Darvishian Kermanshahi 
G, Yari F. Rescripting Psychic Pathologies: CRISPR-Cas9’s 
Biochemical Reconfiguration of Mental Health in Cultural 
and Bioethical Contexts of Post-2000 Speculative Fiction 
and Autobiographical Narratives. Cultural Conflict and 
Integration. 2025 09 10;2(2). https://doi.org/10.55121/cci.
v2i2.532

140. Momtazi H, Davoudi A, Ayatollahi S. Cone-Beam 
Computed Tomography (CBCT) Assessment of the Inter-
Radicular Bone Thickness in the Anterior Maxilla in an 
Iranian Population. Journal of Maxillofacial and Oral 
Surgery. 2025 06 27;. https://doi.org/10.1007/s12663-025-
02644-8

141. Hormozi-Moghaddam Z, Mokhtari-Dizaji M, Nilforoshzade 
MA, Bakhshande M, Zare S. High-Resolution Ultrasound 
Imaging for Non-Invasive Characterization of Acute Wound 
Healing in Radiation Injury on Guinea Pig Skin Tissue. 
Frontiers in Biomedical Technologies. 2023 Dec 26;. https://
doi.org/10.18502/fbt.v11i1.14517

142. Taebi M, Taghavizanjani F, Parsaei M, Ershadmanesh 
M, Beikmarzehei A, Gorjestani O, Rezaei Z, Hasanzadeh 
A, Moghaddam HS. Chronic effects of tobacco smoking 
on electrical brain activity: A systematic review on 
electroencephalography studies. Behavioural Brain 
Research. 2025 04;484:115479. https://doi.org/10.1016/j.
bbr.2025.115479

143. Dehghani E, Beba M, Danandeh K, Memari A, Ershadmanesh 
MJ, Rasoulian P, Danandeh A, Djafarian K. The effect of 
tart cherry juice (TCJ) supplementation on exercise-induced 
muscle damage (EIMD) in an athletic population. Annals of 

Medicine & Surgery. 2025 02;87(2):880-890. https://doi.
org/10.1097/MS9.0000000000002914

144. Feiz M, Jamalpour H, Jamalpour Z, Habibi E, Habibi A, 
Hosseinzadeh N, Khozoee S. Neurocognitive Narratives 
and Cultural Conflicts: A Transdisciplinary Analysis of 
Socioeconomic and Cultural Intersections in Contemporary 
American Literature. Cultural Conflict and Integration. 2025 
06 12;2(1):63-78. https://doi.org/10.55121/cci.v2i1.612

145. Khademi SS, Jouybar RR, Ghadimi M, Razavi M, Shahriary 
E. Effect of Short-Term Use of Sevoflurane on QT Interval 
in Children Undergoing Eye Surgery. Systematic Reviews 
in Pharmacy. 2022;13(9):888-92.

146. Ghadimi M, Chaibakhsh Y, Ziyaeifard M. Anesthesia 
and Airway Management in a Child with Frank Ter Haar 
Syndrome Suspected Difficult Airway Undergoing Cardiac 
Surgery: A Case Report. Anesthesiology and Pain Medicine. 
2024 09 14;14(4). https://doi.org/10.5812/aapm-144682

147. Moazzeni S, Demiryurek Y, Yu M, Shreiber DI, Zahn JD, 
Shan JW, Foty RA, et al. Single-cell mechanical analysis 
and tension quantification via electrodeformation relaxation. 
Physical Review E. 2021 03 23;103(3):032409. https://doi.
org/10.1103/PhysRevE.103.032409

148. Jafarkhani S, Amiri E, Moazzeni S, Zohoorian-Abootorabi 
T, Eftekhary M, Aminnezhad S, Khakbiz M. Exploring 
the effects of micro-nano surface topography on MG63 
osteoblast-like cell responses: An in vitro study. Colloids 
and Surfaces A: Physicochemical and Engineering 
Aspects. 2023 Oct;675:131872. https://doi.org/10.1016/j.
colsurfa.2023.131872

149. Moghaddam ZH, Mokhtari‐Dizaji M, Movahedin M. Effect 
of Acoustic Cavitation on Mouse Spermatogonial Stem 
Cells: Colonization and Viability. Journal of Ultrasound in 
Medicine. 2021 05;40(5):999-1010. https://doi.org/10.1002/
jum.15476

150. Moghaddam ZH, Mokhtari-Dizaji M, Nilforoshzadeh 
MA, Bakhshandeh M. Ultrasound Waves Effect on 
the Proliferation of Fibroblast Cells: Collagen Type I 
Expression. Journal of Biomedical Physics and Engineering. 
2023;online. https://doi.org/10.31661/jbpe.v0i0.2212-1567

151. Irannejadrankouhi S, Mivehchi H, Eskandari-Yaghbastlo 
A, Nejati ST, Emrahoglu S, Nazarian M, Zahedi F, et al. 
Innovative nanoparticle strategies for treating oral cancers. 
Medical Oncology. 2025 04 26;42(6):182. https://doi.
org/10.1007/s12032-025-02728-y

152. Amiri F, Alishahi F, Mohammadifar G, Izadidehkordi 
S, Charmduzi F, Dialameh F, Khiyavi AA. Enhanced 
Anticancer Efficacy of Selenium Nanoparticles Encapsulated 
in Niosomes: A Novel Therapeutic Strategy. Indian 
Journal of Clinical Biochemistry. 2025 04 23;. https://doi.
org/10.1007/s12291-025-01321-4

153. Alishahi F, Soudmand N, Goki TG, Rashidoleslami TS. 
Optimal Pharmaceutical Management Strategies in Cancer 
Treatment: Novel Approaches. Asian Pacific Journal of 
Cancer Nursing, 20250308-20250308. 2025.

154. Khakbiz M, Chagami M, Sheibani S, Amiri E, Moazzeni 
S, Shakibania S, Hou Y, Lee K. Enhancement of corrosion, 
biocompatibility and drug delivery properties of nitinol 
implants surface by Al-Zn-LDH nanohybrids. Colloids 
and Surfaces A: Physicochemical and Engineering 
Aspects. 2025 01;704:135524. https://doi.org/10.1016/j.
colsurfa.2024.135524

155. Bardajee GR, Mahmoodian H, Shafiei N, Rouhi M, 
Sang G, Karimi MA. Salep Polysaccharide-Based Multi-
Responsive Nanogel for Controlled Doxorubicin Release: 
Structural Characterization and Functional Evaluation for 
Targeted Breast Cancer Therapy. Journal of Pharmaceutical 



158 Asian Pacific Journal of Cancer Nursing

apjcn.waocp.com                          Mohammadreza Allahyartorkaman: Nursing Interventions for Managing Chemotherapy-Induced Toxicities

Innovation. 2025 06;20(3):87. https://doi.org/10.1007/
s12247-025-09962-x

156. Bardajee GR, Shafiei N, Rouhi M, Mahmoodian H. Inverse 
Miniemulsion Polymerization of Dual-Responsive Single-
Network Alg-PDMAEMA Nanogels Colon-Targeted DOX 
Delivery. Journal of Cluster Science. 2025 07 11;36(4):149. 
https://doi.org/10.1007/s10876-025-02865-4

157. Sarvestani N, Shams F, Mirshahi A, Pato M, Farbod AJ, 
Khayatderafshi A, Payami M, Abdous A. From tests to truth: 
A misclassification-aware machine learning framework for 
estimating brucellosis seroprevalence in wild canids. PLOS 
Neglected Tropical Diseases. 2026;20(3):e0014029. https://
doi.org/10.1371/journal.pntd.0014029

158. Khalilzadeh Bonab D, Dehbozorgi M, Shafiee A, Tajvidi 
M, Hosseini K, Karimi A, et al. Prevalence of pulmonary 
embolism after bariatric surgery: a systematic review and 
meta-analysis. Obesity Surgery. 2026;1-12. https://doi.
org/10.1007/s11695-026-08733-y

159. Gorgi M, Kaveh K, Aliakbarian N, Ejtehadi MR. Spatio-
temporal Moran dynamics in continuous media. arXiv 
preprint arXiv:2512.14171. 2025. https://doi.org/10.48550/
arXiv.2512.14171

160. Mohseni M, Faghihi R, Haghighatafshar M, Entezarmahdi 
SM. Effects of the attenuation correction and reconstruction 
method parameters on conventional cardiac dynamic SPECT. 
Medicine. 2018;97(39):e12239. https://doi.org/10.1097/
MD.0000000000012239

161. Moradi S, Khajeamiri Y, Zandi S, Keramati M, 
Mohammadnezhad G. Disease-modifying treatments in 
paroxysmal nocturnal hemoglobinuria: a systematic review 
of economic evaluations. Cost Effectiveness and Resource 
Allocation. 2025;24(1):18. https://doi.org/10.1186/s12962-
025-00702-z

162. Ahim SS, Bandegi M, Ghanbarzadeh E, Heidarzadehpilehrood 
R. Non-coding RNAs in neurodegeneration: an axis-based, 
evidence-tiered mechanistic synthesis. Metabolism 
Open. 2026;30:100458. https://doi.org/10.1016/j.
metop.2026.100458

163. Mendieta M, Bandegi M, Biltekin E, Akay YM, 
Ozpolat B, Akay M. MiR-329/449 suppresses cell 
proliferation, migration and synergistically sensitizes 
GBM to TMZ by inhibiting Src/FAK, NF-κB, and Cyclin 
D1 activity. International Journal of Molecular Sciences. 
2025;26(12):5533. https://doi.org/10.3390/ijms26125533

164. Nejat R, Zandi S. Visible-light responsive La₀.₇Sr₀.₃MnO₃@
TiO₂/g-C₃N₄ nanocomposite for photocatalytic antibiotic 
degradation and bioactivity applications. Journal of 
Alloys and Compounds. 2025;1036:181866. https://doi.
org/10.1016/j.jallcom.2025.181866

165. Ghahremani H, Ourang Z, Izadidehkordi S, Zandi S, Ebadi 
M, Ebrahimzade M. Paclitaxel-loaded PBCA nanoparticles 
for targeted drug delivery in ovarian cancer. Asian Pacific 
Journal of Cancer Biology. 2025;10(3):679-687. https://doi.
org/10.31557/apjcb.2025.10.3.679-687

166. Motavaf F, Abbasi M, Asadalizadeh H, Zandi S, Charmduzi 
F, Asadi M, Jafarlou M, et al. Enhanced antibacterial, anti-
biofilm, and anticancer activities of liposome-encapsulated 
selenium nanoparticles: a novel therapeutic approach. Asian 
Pacific Journal of Cancer Prevention. 2025;26(8):3005-3017. 
https://doi.org/10.31557/APJCP.2025.26.8.3005

167. Bandegi M, Biltekin E, Akay YM, Ozpolat B, Akay 
M. MicroRNA-873 suppresses viability and invasion 
of colorectal cancer through KRAS/MAPK signaling 
and sensitizes tumor spheroids to 5-fluorouracil in a 3D 
microwell model. IEEE Open Journal of Engineering 
in Medicine and Biology. 2026;7:146-157. https://doi.
org/10.1109/OJEMB.2026.3678868

This work is licensed under a Creative Commons Attribution-
Non Commercial 4.0 International License.


