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Abstract
Background: Adverse events (AEs) are unintended, harmful effects 
that occur in clinical trials, particularly in early-phase oncology clinical 
trials (EPOCT), where the risk of adverse effects from experimental 
therapies is high. Effective AE identification and management are es-
sential for ensuring patient safety, improving outcomes, and advanc-
ing research. Advanced practice providers (APPs) play a key role in 
detecting and managing AEs, serving as a bridge between clinical care 
and research. However, their full impact on EPOCT remains underex-
plored. Purpose: This integrative review examines existing literature on 
AE identification, reporting, and management in EPOCT. It explores 
the role of APPs in managing AEs, emphasizing their impact on pa-
tient outcomes, clinical trial efficiency, and oncology science. Methods: 
A systematic search of peer-reviewed literature from 2020 to 2025 
was conducted using various databases. Inclusion criteria were stud-
ies addressing AE management in EPOCT, patient-reported outcomes 
(PROs), and APP roles. Studies unrelated to oncology, AE manage-
ment, or health-care providers were excluded. Results: Findings high-
light the variability in AE reporting and the growing utility of electronic 
PRO tools in capturing timely and accurate data. Advanced practice 
providers contribute significantly to outpatient AE management, re-
ducing emergency visits and improving treatment adherence. How-
ever, challenges remain, including underreporting with clinician-based 
tools, lack of standardized APP training, and limited comparison to 
physician-led AE management. Conclusion: APPs serve as key play-
ers in enhancing AE reporting and improving clinical trial processes. 
Future research should focus on standardizing structured training pro-
grams for APPs and comparative studies assessing the effectiveness 
of APP-led care.
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An adverse event (AE) refers to an un-
desirable experience or effect that oc-
curs during a clinical trial, especially 
those testing experimental drugs, 

such as in early-phase oncology clinical trials 
(EPOCT; Veitch et al., 2021). Early-phase oncol-
ogy clinical trials comprise phase I and II clini-
cal trials that are designed to evaluate the safety, 
tolerability, and initial efficacy of investigational 
therapies (Barber et al., 2022). These clinical tri-
als often enroll patients with advanced or meta-
static cancer who have exhausted standard-of-
care treatment options, making AE monitoring 
important due to the potential for unexpected or 
severe toxicities. 

Adverse events frequently occur in health-
care settings such as hospitals and clinics but 
may also arise in home environments, where 
patient care often involves complex processes. 
Advanced practice providers (APPs) play a vi-
tal role in clinical trials, particularly in oncology, 
where they contribute to patient care, research 
oversight, and improved access to experimental 
therapies (Braun-Inglis et al., 2022). Advanced 
practice providers often serve as consistent points 
of contact, enabling more frequent patient evalu-
ations and symptom monitoring. Their ability to 
independently assess, manage, and triage AEs al-
lows clinical research centers to increase patient 
enrollment and maintain protocol adherence. Ad-
verse event management and reporting in clinical 
trials directly impact patient safety, quality of care, 
and the development of therapeutic interventions 
(Liukka et al., 2020). As the number of APPs in 
oncology continues to grow, their involvement in 
clinical trials has the potential to enhance patient 
outcomes and expand the availability of cutting-
edge treatments. 

Advanced practice providers serve as links be-
tween patients, clinicians, and research protocols 
(Barber et al., 2022). Their expanding role in EP-
OCTs supports evidence-based practices while re-
fining clinical guidelines and integration into mul-
tidisciplinary research teams. They are uniquely 
positioned to optimize AE management, enhance 
clinical trial efficiency, and ensure timely, high-
quality care for patients receiving investigational 
therapies. This review aims to explore, analyze, 
and address aspects of AE identification and man-

agement in EPOCTs, with a focus on improving 
patient outcomes and enhancing the role of APPs. 

SEARCH STRATEGIES
The search for relevant articles started at MD An-
derson Research Medical Library where the core 
databases included CINAHL, PubMed, and Ovid. 
The search was also expanded to University of 
Texas Medical Branch (UTMB)–Health Moody 
Medical Library and was performed on its ad-
vanced platform. These databases are specifically 
tailored to nursing and health-care professionals, 
making them a valuable resource for finding peer-
reviewed articles related to practice and patient 
care. These databases also offer access to a collec-
tion of research particularly useful for identify-
ing studies on clinical trials, AE management, and 
evidence-based practices in oncology. Expanding 
the search to the UTMB Health Moody Medical 
Library provided broader access to specialized re-
sources that aided in the retrieval of high-quality 
literature that was relevant to this review. 

A comprehensive search in these databases 
was conducted using keywords that included “ad-
verse events.” Boolean search methods were used, 
such as “adverse event” AND “early phase oncolo-
gy clinical trials” OR “healthcare” AND “advanced 
practice providers.” Consideration was also giv-
en to the fact that these phrases could have syn-
onyms. For example, adverse events could also be 
described as side effects, toxicities, or complica-
tions. The delimiters included date range, which 
included studies published within the past 5 years 
(2020–2025). The rationale for focusing on date 
range within the past 5 years was because of the 
advances in cancer therapies and the roles of APPs 
that have changed in recent years. The past 5 years 
have seen developments in immunotherapies, tar-
geted therapies, and personalized medicine, and 
these therapies are associated with unique AEs 
that require up-to-date research to understand 
and manage effectively (da Silva Lopes et al., 
2023). English-language studies found in peer-
reviewed journals were looked upon primarily for 
this literature review. The study design of the ar-
ticles was carefully evaluated. The articles select-
ed included meta-analyses, systematic reviews, 
retrospective/prospective studies, and both quan-
titative and qualitative studies to ensure a broad 
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understanding of the types, causes, and impacts of 
adverse events.

The articles were selected based on the re-
search focus, which was AE management in EP-
OCT (Figure 1). Peer-reviewed articles with full-
text availability specifically exploring implications 
in oncology, PROs, and the role of APPs were se-
lected. A total of 1,659 articles resulted with all the 
delimiters included in the search criteria. A total 
of 1,532 records were excluded due to irrelevance, 
duplication, or lack of full-text availability. When 
inclusion of the role of APPs was examined, the 
number of articles was reduced to 127. Articles that 
exclusively examined AEs associated with individ-
ual oncology drugs without offering insights into 
general AE management strategies were excluded 
from this review. Articles that discussed AEs in a 
non-oncology setting or unrelated medical fields 
were excluded, along with articles that did not ex-
amine the role of APPs, nurses, or health-care pro-
viders. Also, articles that did not address PROs or 
experiences were excluded. These criteria enabled 
the literature review to focus on implications re-
lated to AE management, patient outcomes, qual-
ity care, and roles in clinical trials. Therefore, the 
exclusions included 40 articles from non-oncol-
ogy settings, 35 that lacked emphasis on APP or 
health-care provider roles, 22 that omitted PROs, 
and 15 that focused exclusively on drug-specific 
adverse events. After review, 15 articles were ul-
timately selected for inclusion based on their rel-
evance and alignment with the research objective.

RESEARCH SYNTHESIS
Advanced practice providers play a role in easing 
the impact of AEs, improving patient outcomes, 
and enhancing clinical trial efficiency. The com-
mon findings from these multiple studies ana-
lyzed included emphasizing AE monitoring with 
PRO tools and the expanding role of APPs in clini-
cal research (Table 1). 

Electronic Patient-Reported Outcomes Tools
Traditionally, AE monitoring and reporting re-
lied on the health-care professional’s assessment, 
which can lead to underreporting of the sever-
ity and frequency of symptoms (Kennedy et al., 
2021). Patient-reported outcomes are direct re-
ports from patients about their symptoms, health 

status, or treatment effects without interpreta-
tion by clinicians (Kennedy et al., 2021). These 
reports are used in clinical trials and health-care 
settings to capture the patient’s perspective on 
adverse events, treatment burden, and quality of 
life. Patient-reported outcomes have been used as 
predictors of early treatment discontinuation due 
to severe side effects, allowing for timely interven-
tion (Peipert et al., 2024).

Kennedy and colleagues (2021) emphasize 
the need for incorporating electronic PRO tools 
to complement clinician assessments. Patients, 
clinicians, and trial staff stated that they saw the 
potential of electronic PRO tools to capture com-
prehensive symptom data that in turn helped with 
increased symptom accuracy, timely data for clini-
cal decision-making, and improved communica-
tion of patient experiences (Kennedy et al., 2021). 
Patient-reported outcome systems provided direct 
insights from patients regarding their health sta-
tus, treatment tolerability, and symptom burden. 
This enables timely intervention, which is critical 
for assessing both the safety and efficacy of novel 
therapies, particularly in early-phase clinical tri-
als (McMullan et al., 2023). In addition, real-time 
symptom reporting helps health-care providers 
proactively address worsening symptoms before 
they escalate into severe adverse events (Lopes 
et al., 2020). However, many limitations and chal-
lenges remain regarding the broader adoption 
of these tools. These include digital literacy, dif-
ficulty integrating the tools into the clinic work-
flow, the accessibility and usability of these tools, 
as well as patient interest and engagement. 

A study by Watson and colleagues (2022) fur-
ther reinforces the importance of incorporating 
PROs in AE monitoring. Of 219 evaluable patients, 
81 experienced a high-grade (3/4) clinician-re-
ported symptom, and of these, only 32 (40%) and 
26 (32%) patients concordantly reported these as 
either severe or very severe, and interfering with 
daily life either “quite a bit” or “very much,” re-
spectively (Watson et al., 2022).

The use of electronic PROs aligns with captur-
ing treatment-related AEs from patient perspec-
tives. The strength of such a tool includes real-time 
documentation that captures a more accurate and 
detailed assessment of AEs​ (Peipert et al., 2024). 
It also allows for more direct patient approaches 
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Identification of studies via databases and registers
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Figure 1. PRISMA flow diagram. Adapted from Moher et al. (2009). 

and can be integrated into clinical trial workflows, 
allowing for timely detection and faster responses 
on developing toxicities. 

A limitation is a reliance on self-reported data, 
which can vary due to individual perception and 
differences in health literacy (Kennedy et al., 2021). 

Measuring AEs
Adverse events vary significantly in presentation, 
sometimes resembling disease progression. They 

can also manifest as various autoimmune responses, 
affecting organs such as the skin, gastrointestinal 
tract, endocrine glands, and lungs. Adverse events 
can be long-lasting or surface months into treatment 
and beyond, further adding to the symptom burden 
patients are already enduring (Xie et al., 2021). 

Several measurement instruments are used 
to assess various variables related to patient out-
comes, AE reporting, and patient experience in 
EPOCTs. The Common Terminology Criteria for 
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Adverse Events (CTCAE), which is currently in 
version 5, is a standardized approach to report-
ing toxicity and assessing treatment-related risks, 
with events typically graded based on severity 
from mild (grade 1) to life-threatening (grade 4; 
Xie et al., 2021). It provides a consistent frame-
work for reporting AEs related to cancer treat-
ments, including chemotherapy, immunotherapy, 
and radiation therapy. The CTCAE categorizes 
837 AE terms across 26 system/organ classes, with 
most AEs assigned one of five severity grades: 1 
(mild), 2 (moderate), 3 (severe), 4 (life-threaten-
ing), and 5 (fatal; Le-Rademacher, et al., 2020). 
The strength of this tool is that it is an objective 
measure for assessing AEs, thereby providing con-
sistency throughout different studies. CTCAE is 
also endorsed by regulatory agencies in the US 
such as the Food and Drug Administration and the 
National Institutes of Health, making it a tool for 
evaluating treatment safety (Kennedy et al., 2021).

Limitations include underreporting or down-
grading of symptoms by the health-care provider, 
especially for subjective toxicities such as pain or 
fatigue. The CTCAE focuses on acute toxicities, 
making it less effective in capturing long-term or 
late-onset effects of treatment, such as immune-
related AEs (Mazzarella et al., 2024). 

Role of APPs
Advanced practice providers in EPOCTs can help 
minimize emergency center visits. In the study 
by Barber and colleagues (2022), APPs managed 
grade 3 to 4 AEs in an outpatient clinic, with only 
1.4% of visits resulting in emergency room refer-
rals. This led to fewer treatment interruptions and 
improved patient adherence to investigational 
therapies. Maintaining a consistent relationship 
with patients and facilitating communication be-
tween them and research teams can provide ad-
ditional opportunities for APPs to closely monitor 
for AEs. Mild symptoms are frequently overlooked 
and underreported by both patients and clinicians, 
yet they can signal serious conditions that may af-
fect their quality of life (Xie et al., 2021). Patients, 
especially older adult patients, may underreport 
symptoms due to concerns about treatment dis-
continuation. Therefore, APPs are instrumental 
in establishing trust and encouraging symptom 
reporting (Biniakewitz et al., 2021). The study by 

Biniakewitz and colleagues (2021) highlights APPs 
as key players in proactive symptom monitoring 
and early identification of AEs. Advanced practice 
providers further contribute to clinical research 
by educating patients on symptom recognition 
and emphasizing the importance of adherence to 
clinical trial protocols (Braun-Inglis et al., 2022). 

Despite their growing role, there are several 
challenges to APP involvement in clinical research. 
These include a lack of formal training in clini-
cal trial methodology and limited integration into 
research leadership roles, along with time con-
straints. A lack of standardized protocols for APP 
involvement in clinical research and limited avail-
ability of training programs reduces APPs’ ability to 
effectively manage AEs (Braun-Inglis et al., 2022). 

Frameworks
Across the multiple studies reviewed, theoretical 
models were not referenced. However, several stud-
ies discuss frameworks related to patient safety, 
AE management, and the evolving role of oncol-
ogy care providers. The study by Biniakewitz and 
colleagues (2021) on immune-related AEs in older 
adults with cancer receiving immune checkpoint 
inhibitor therapy incorporates the Geriatric On-
cology Framework. The study acknowledges the 
physiological changes in aging, such as reduced re-
nal, hepatic, and immune system function, that im-
pact drug metabolism and toxicity in older adults 
(Biniakewitz et al., 2021). The Geriatric Oncology 
Framework emphasizes age-specific considerations 
in cancer treatment, including comorbidities, func-
tional status, and treatment tolerance. The study 
by Braun-Inglis and colleagues (2022) combines 
health services research, workforce role theory, and 
clinical trial recruitment models to explore APPs’ 
potential in oncology research. The compatibility 
between these frameworks strengthens the study’s 
argument for expanding APP roles in clinical trials. 

Many articles use the symptom management 
theory (SMT), which is a middle-range theory 
that  guides symptom assessment and treatment. 
This theory can be used to guide nursing inter-
ventions for patients experiencing multiple symp-
toms, such as those with cancer, by promoting 
self-care and preventative strategies (Mathew et 
al., 2020). The study by Kennedy and colleagues 
(2021) focuses on online monitoring of patient- 
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reported AEs in EPOCTs. The study examines how 
patients perceive, interpret, and report symptoms, 
which aligns with SMT’s focus on symptom ex-
perience, management strategies, and outcomes. 
The study by Le-Rademacher and colleagues 
(2020) aligns with SMT by assessing how patients 
experience, perceive, and report AEs over time in 
cancer clinical trials. The study by Mazzarella and 
colleagues (2024) uses the SMT and focuses on 
developing an AE likelihood score to better clas-
sify AEs in patients undergoing immunotherapy. 
The study by McMullan and colleagues (2023) 
focuses on the development of an electronic PRO 
system for patients and applies SMT by evaluat-
ing how patients perceive, track, and report their 
symptoms using the electronic platform.

IMPLICATIONS FOR RESEARCH
Based on the literature review, some information 
gaps are evident. 

Late-Onset AEs 
Many patients on immunotherapies may experi-
ence toxicities weeks or months after they have 
started treatment. While CTCAE is effective in cap-
turing acute toxicities, it has limitations in identify-
ing and assessing long-term or late-onset AEs, such 
as immune-related AEs. This can lead to underre-
porting of delayed toxicities that can occur later in 
the treatment course or during long-term follow-
up periods. In addition, CTCAE relies heavily on 
health-care professional driven data and often fails 
to fully capture the patient experience, especially 
for subjective toxicities like fatigue and pain (Wat-
son et al., 2022). This gap can result in incomplete 
documentation of long-term AEs. 

APP-Led vs. Physician-Led AE Management
There is a lack of studies that compare and evalu-
ate the effectiveness of APP-led compared with 
physician-led AE management in EPOCTs. A ret-
rospective study by Barber and colleagues (2022) 
examined the role of APPs in managing grade 3 to 
4 AEs among patients with advanced or metastatic 
solid tumors enrolled in EPOCTs. This included 
managing serious conditions such as immune-re-
lated colitis, severe dermatitis, pneumonitis, and 
endocrinopathies through timely interventions 
such as corticosteroids, imaging, lab monitoring, 

and specialist referrals, demonstrating that APP-
led care can reduce acute care utilization while 
maintaining high-quality treatment. The study 
found that APPs effectively managed these severe 
AEs in an outpatient setting, suggesting that APP-
led management can potentially reduce the need 
for acute care services (Barber et al., 2022). 

Impact of Standardized Training  
Programs for APPs
Another research question is the impact of stan-
dardized training programs for APPs on the iden-
tification, management, and reporting of AEs in 
EPOCTs. Formal training programs can equip 
APPs with the skills to detect early toxicities, as-
sess severity, and intervene promptly, while im-
proving their use of CTCAE, PROs, and support-
ing their integration into research teams. 

SUMMARY
Adverse events affect patient safety and clinical tri-
al performance, especially in EPOCTs. This review 
examines the expanding role of APPs in managing 
AEs within this setting. Advanced practice provid-
ers play an essential role in monitoring, reporting, 
and mitigating AEs, improving patient outcomes, 
and preventing treatment interruptions. They con-
tribute to clinical trial success by proactively iden-
tifying and managing treatment-related AEs, often 
reducing emergency visits and enhancing patient 
adherence to investigational therapies. 

Advanced practice providers’ routine involve-
ment in AE surveillance, patient education, and pro-
tocol adherence reflects a shift toward a more collab-
orative, multidisciplinary approach to clinical trial 
conduct. However, barriers such as lack of formal 
research training, limited integration into leadership 
roles, and challenges in adopting electronic PRO 
systems persist. The review highlights the integra-
tion of PRO tools alongside clinician assessments to 
improve AE reporting accuracy. These tools enabled 
real-time symptom monitoring, thus reducing the 
risk of underreporting. Enhancing the role of APPs 
within clinical trials and utilizing advanced symp-
tom monitoring tools can strengthen AE manage-
ment, ultimately improving clinical trial outcomes.

The review also identified gaps in research, in-
cluding the lack of standardized APP training pro-
grams in clinical trials, limitations of the CTCAE 
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in capturing long-term toxicities, and the absence 
of direct comparisons between APP-led and phy-
sician-led AE management. Addressing these gaps 
could lead to improved AE reporting, enhanced 
patient safety, and a greater role for APPs in clini-
cal trial leadership. Future research should focus 
on optimizing AE management in clinical practice 
while emphasizing the growing role of APPs in 
clinical trials as a leading element for advancing 
both oncology care and research innovation. l
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