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Abstract: Inclusion of the patient perspective in the reporting of symptomatic adverse events provides different and complementary 
information to clinician reporting using the Common Terminology Criteria for Adverse Events (CTCAE). The National Cancer 
Institute’s Patient-Reported Outcomes version of the Common Terminology Criteria for Adverse Events (PRO-CTCAE®) is designed 
for patients to self-report their symptomatic adverse events in a manner that complements CTCAE reporting. Using CTCAE and PRO- 
CTCAE together offers the potential to refine our understanding of the prevalence and trajectory of lower grade AEs that can lead to 
elective discontinuation of therapy and diminished quality of life. This review addresses the development of PRO-CTCAE with an 
emphasis on the differences between PRO-CTCAE scores and CTCAE severity grades. This distinction is important when evaluating, 
grading and reporting toxicity and tolerability in cancer clinical trials. 
Keywords: Patient-Reported Outcomes version of the Common Terminology Criteria for Adverse Events, PRO-CTCAE, patient- 
reported outcomes, cancer therapy, toxicity, tolerability

Introduction
Significant advances in cancer treatment have been realized from investing in the basic and translational understanding of 
how cancer develops. Newer therapies, including molecularly targeted agents and immunotherapies have mechanisms of 
action sufficiently different from conventional chemotherapy such that the types and patterns of toxicity differ. Alongside 
these scientific developments, the approach to capturing, reporting, and analyzing adverse event (AE) data has also been 
evolving.1,2 While accurate capture of serious AEs remains essential, there is a growing need to recognize and address 
the chronic, cumulative lower grade AEs that may impair the patient’s ability to function, reduce quality of life, and 
potentially result in elective discontinuation and patient nonadherence. Many of these lower grade AEs are symptomatic, 
such as nausea, fatigue, pain, neuropathy, and anorexia. Characterizing these lower grade AEs is the first step in better 
understanding the risk-benefit profile of a given cancer treatment regimen and developing more tolerable treatment 
through strategies to mitigate adverse effects, thereby improving adherence to therapy, preserving dose density and 
ultimately the therapeutic efficacy of cancer treatment.

The Common Terminology Criteria for Adverse Events (CTCAE), a descriptive terminology and standardized criteria 
for AE reporting, is the widely accepted method used by clinicians to identify and grade AEs in cancer clinical trials.3 AE 
items in CTCAE can be characterized as: 1) laboratory-based events such as anemia or hypoglycemia; 2) observable or 
measurable events such as pleural effusion or hypotension; or 3) symptomatic AEs such as pain, nausea, and fatigue. It 
has long been recognized that the clinician reporting of symptomatic AEs through CTCAE may not align with the 
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patient’s self-report of those same symptoms.2,4 While there are several reasons for this, capturing the patient’s 
perspective in the reporting of symptomatic AEs provides important information to complement clinician reporting. 
The National Cancer Institute (NCI) developed the Patient-Reported Outcomes version of the Common Terminology 
Criteria for Adverse Events (PRO-CTCAE®). This PRO measurement system allows patients to self-report symptomatic 
AEs in a manner that complements clinician-reported CTCAE grading, thereby improving the precision and reliability in 
characterizing adverse treatment effects in cancer clinical trials.

This review will address the development of PRO-CTCAE as a companion to the CTCAE with an emphasis on the 
differences between PRO-CTCAE scores and CTCAE severity grades. This distinction is important when assessing toxicity 
and tolerability in cancer clinical trials. Using CTCAE and PRO-CTCAE together has the potential to refine the understanding 
of the prevalence and trajectory of the lower grade AEs that can lead to elective discontinuation of therapy and diminished 
quality of life. To clarify the differences between the clinician terminology and grading criteria and the companion self-report 
measurement system, this review will start with the development and use of CTCAE in cancer clinical trials.

CTCAE: Clinician Terminology for Reporting
In 1983, the National Cancer Institute (NCI) developed the Common Toxicity Criteria (CTC v1.0) as a tool for the 
systematic severity grading and reporting of AEs from chemotherapy agents in cancer clinical trials.3 The CTC has been 
revised over time to: 1) incorporate AE terms reflecting new acute adverse events and late effects, and grading criteria 
relevant to modalities such as radiation and surgery; 2) incorporate pediatric criteria, and a name change to the Common 
Terminology Criteria for Adverse Event Reporting (CTCAE); and 3) harmonize with the Medical Dictionary of 
Regulatory Activities (MedDRA) terminology.3,5–7 Through these revisions, new AE terms have been added to the 
library of AE items and infrequently used terms have been retired.

CTCAE includes a severity grading scale (Table 1)8 such that the report of any AE item always has a severity grade. 
This severity grading is used to report a safety signal requiring medical intervention to prevent a life-threatening event 

Table 1 CTCAE Grades and PRO-CTCAE® Response Choices/Associated Scores

CTCAE Grade Description of Grading Criteria

0 No adverse event (or within normal limits)

1 Mild; asymptomatic or mild symptoms; clinical or diagnostic observations only; intervention not indicated

2 Moderate; minimal, local, or noninvasive intervention (eg, packing, cautery) indicated; limiting age-appropriate instrumental 

activities of daily living (ADL)

3 Severe or medically significant but not immediately life-threatening; hospitalization or prolongation of hospitalization indicated; 

disabling; limiting self-care ADL

4 Life-threatening consequences; urgent intervention indicated

5 Death related to adverse event

Attribute PRO-CTCAE Response Choices and Associated Scores

0 1 2 3 4

Frequency Never Rarely Occasionally Frequently Almost Constantly

Severity None Mild Moderate Severe Very Severe

Interference Not at all A little bit Somewhat Quite a bit Very much

Present/Absent Absent Present N/A N/A N/A

Notes: Used with permission of Elsevier Science &Technology Journals, from [Incorporating patient-reported outcomes into early phase trials, Chen AC, Mitchell SA, 
Minasian LM, St. Germain D, Kummar and Takimoto (Eds) 2018; permission conveyed through Copyright Clearance Center, Inc. 
Abbreviations: CTCAE, Common Terminology Criteria for Adverse Events; PRO-CTCAE, Patient-Reported Outcome version of the Common Terminology Criteria for 
Adverse Events.
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from happening. Not all AE items have all five severity grades associated with them. For example, the AE item “ear 
pain” has only grades 1–3 associated with it because “ear pain” does not result in a life-threatening event. The AE item 
“intra-abdominal hemorrhage” has only grades 2–5 associated with it because this event is never a mild condition and 
can result in death.

CTCAE grading of an AE item bundles the severity of the event, with the functional interference that event causes, 
and the extent to which medical intervention is needed to mitigate the specific event. For example, dysphagia, or trouble 
swallowing, can be experienced by the patient as severe, but the assignment of a grade 3 or 4 (severe or very severe) in 
CTCAE is dependent upon the level of functional interference and the extent to which a medical intervention is needed. 
If the patient is able to eat and drink, the dysphagia is graded as 1. If the patient is not able to eat but can drink fluids and 
is able to take liquid supplements, the dysphagia is graded as 2. However, if the patient is not able to swallow liquids and 
is hospitalized for intravenous hydration, the dysphagia is graded as 3 and considered a serious AE (SAE). This grade 3 
dysphagia is considered a SAE because of the need for hospitalization. In each of these cases, however, the patient may 
experience the dysphagia as severe. There are many clinical scenarios where an AE can be severe without being a SAE. 
The CTCAE grade provides distinct information about safety. Nonetheless, the patient with the lower grade dysphagia 
may experience the trouble swallowing in a way that leads to diminished appetite, weight loss, and reduced quality of life 
or elective discontinuation of therapy. This information is not explicitly reflected in the reporting of the CTCAE grading 
criteria for dysphagia.

Severity grading of 2 or greater is often used to define protocol parameters such as dose holds, dose modification, 
dose-limiting toxicity with consequent treatment discontinuation, and maximum tolerated dose. Some cancer treatment 
protocols may require a dose hold if a patient experiences a grade 2 or greater event with respect to a specific AE. 
Additionally, severity grades can serve as criteria for patient eligibility into a trial and help identify a tolerable dose when 
moving an investigational agent from Phase 1 into Phase 2 clinical trials. These grading criteria facilitate a consistent 
method for reporting safety data both in scientific publication and to regulatory agencies and permits the comparison of 
safety data across trials.

Typically, CTCAE data are displayed in a table that shows the worst grade of an AE experienced by the patient at any one 
point in time. These tables provide an efficient way to scan the data for serious and life-threatening AEs, but do not provide 
information on the trajectory of the AEs over time. Thus, information regarding the resolution or progression of an AE is 
absent. Low-grade AEs may be combined together as grade 1–2 in an AE table or omitted altogether. Such an approach makes 
it difficult to discern from a study report the extent to which these lower grade AEs occurred and accumulated over time. While 
these low-grade AEs may not result in hospitalization or serious consequences for organ function, they may over the course of 
sustained treatment persist or progress, resulting in elective discontinuation of therapy.9–11 Moreover, some AEs may be 
heralded by seemingly low-grade experiences that may not always be identified or reported. In addition, low-grade AEs may 
signal anticipated treatment response, particularly in the context of molecularly targeted agents and immunotherapies.12 

Incorporating the patient’s perspective of symptomatic AEs may improve the characterization of treatment toxicity and 
improve the reporting of tolerability for that treatment regimen in clinical trials.

Incorporating the Patient’s Perspective: Health-Related Quality of Life 
(HRQOL) and Patient Reported Outcomes (PROs)
HRQOL assessments in cancer clinical trials have been a successful means of incorporating the patient’s perspective. 
While there is no uniformly agreed upon definition of HRQOL, it is generally comprised of self-reporting on four 
fundamental dimensions that include physical, mental/psychological, and social health, as well as global perceptions of 
function and well-being.13 Additional HRQOL domains considered important include pain, energy/vitality, sleep, 
appetite, and symptoms relevant to the intervention and to the natural history of the disease or condition.14 The term 
“PRO” is defined as a measurement based on a report that comes directly from the patient about the status of a patient’s 
health condition.15 Thus, PRO is a broad term encompassing any measurement reported by a patient, while HRQOL is 
a specific domain of PROs. Irrespective of the term, the overarching premise is that the patient provides a self-report that 
is independent of clinician interpretation.
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Collecting HRQOL data in the setting of cancer clinical trials has been an ongoing endeavor for many decades. As far back 
as 1989, Moinpour et al noted that investigators saw the value in supplementing tumor response and survival data with 
information on patient perception of treatment impact.16 Since then, HRQOL and PRO fields have contributed significantly to 
a better understanding of how patients feel and function while undergoing cancer treatment and following its completion.17–22 

Over time, methods for collecting and analyzing data as well as reducing missing data have improved.23–26

Collecting HRQOL data is not a substitute for toxicity reporting through CTCAE, but rather can complement AE 
reporting.2,27 Differences in scoring methodologies, timing of assessments, and sources of reporting make the compar-
ison between HRQOL reports and clinician reports of symptomatic AEs difficult to interpret. Patient reports of symptom 
severity on HRQOL tools and clinician reports of the same events using CTCAE are not equivalent. Specifically, CTCAE 
grades 1–3 (Table 1) do not necessarily align with typical HRQOL scores of 1= “a little bit”, 2= “somewhat”, 3= “quite 
a bit”, and 4= “very much.” A CTCAE grade 2 reflects a moderate severity that impacts activities of daily living. This 
could mean moderate throat pain from mucositis that impairs the ability to eat and drink. A patient’s response of 2 
(“somewhat”) on an HRQOL tool, may not have this same meaning. CTCAE Grade 3 reflects a severe AE that requires 
an intervention. Thus, a patient who reports severe throat pain with minimal impairment in eating or drinking would not 
be reported as grade 3 mucositis even though the patient’s experience is that of severe throat pain that would likely be 
scored as 3 on an HRQOL measure that ranges from 0 to 4.

Assessment time points are often not the same for CTCAE and HRQOL. Surveillance for AEs using CTCAE is 
initiated at baseline, and is conducted continuously through the trial, whereas HRQOL assessments are done less 
frequently to reduce patient burden. Clinicians prospectively monitor a limited number of protocol-identified AEs over 
the treatment course, but report any treatment emergent AEs when they occur. For example, a patient may develop throat 
pain after the first course of treatment that resolves prior to the next scheduled HRQOL assessment. The clinician would 
report the mucositis and grade the severity of the event at its occurrence. However, the patient would not necessarily 
report it at baseline or at the next HRQOL assessment time. As such, summary HRQOL assessments may miss the onset 
and offset of adverse events that occur during treatment.

One of the advantages in using PRO assessments in clinical trials is the systematic assessment of specific 
symptoms captured at baseline, followed prospectively through the course of treatment and provided directly from 
the patient. The pre-treatment assessment allows a comparison from baseline at specific time points that provides 
better attribution of a treatment-emergent AE from a pre-existing symptom.28 However, for most HRQOL assess-
ments, the schedule of reporting (every 3–6 months) does not coincide with the need to report AEs as they occur in 
real time.

When investigators have compared patient reports of HRQOL and symptom-specific scales, such as pain, fatigue, or 
nausea, with clinician-reported AEs, the agreement between patient and clinician reporting is moderate at best. Patients 
frequently report greater symptom severity than what is seen for clinician-graded events.29–31 While the patient 
experiences the AE severity as high, if the event does not sufficiently impair function or require a clinical intervention, 
the event is assigned a lower CTCAE severity grade. In short, the patient’s experience through the HRQOL reporting of 
symptom severity is not well represented when looking only at CTCAE data.

When HRQOL endpoints are captured in cancer clinical trials, they are often not fully reported alongside the toxicity 
data and thus, it is difficult for clinicians to evaluate both the toxicity data and the patient’s treatment experiences 
together. Most commonly, the HRQOL analysis is published separately, if it is published at all,32,33 such that clinicians 
are unaware of the trial results for all endpoints.

Development of PRO-CTCAE to Capture the Patient’s Experience
With the need to better understand how to optimize cancer treatment regimens, NCI developed a measurement system 
called PRO-CTCAE designed to capture symptomatic AEs by patient self-report in using terminologies that are 
consistent with clinician-reported CTCAE.34,35 CTCAE and PRO-CTCAE item structures are shown together in 
Table 1 and Figure 1. PRO-CTCAE was designed to be complementary to and used in conjunction with the CTCAE. 
As such, PRO-CTCAE serves to capture the patient’s experience of symptomatic AEs and its interference with day-to- 
day functioning, thus reflecting the patient perspective of treatment tolerability.
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In developing PRO-CTCAE, 78 AEs that are amenable to patient reporting were identified from version 4.0 of 
CTCAE.35,36 PRO-CTCAE has been demonstrated to be valid, reliable, and feasible for use in cancer clinical trials,36–39 

has been translated and linguistically validated in more than 30 languages, and a pediatric module (Ped-PRO-CTCAE) is 
available.40

Each symptomatic AE has a different number of attributes (frequency, severity, interference, presence/absence) 
associated with it for a total of 124 unique questions.35 For example, the symptomatic AE “numbness and tingling” 
includes both severity and interference questions, generating a separate score for severity of “numbness and tingling” and 
a separate score for the interference from “numbness and tingling.” The patient scores each item on a scale from 0 to 4. The 
CTCAE term equivalent to “numbness and tingling” is peripheral sensory neuropathy, where the assignment of a grade is 
dependent upon the functional limitations resulting from that neuropathy. For example, a patient who reports moderate 
numbness and tingling, but repeatedly falls would have a higher CTCAE neuropathy grade than a patient who reports severe 
numbness and tingling but is able to perform his or her normal activities. In particular, the patient reporting of both severity 
and interference may help the clinician assign the most appropriate grade to that patient’s event of neuropathy.

It is important to note that PRO-CTCAE scores do not correspond directly to CTCAE grades. CTCAE and PRO- 
CTCAE were not developed for direct comparison. Differences between clinician and patient reporting of symptomatic 
AEs can arise due to different perceptions, and due to the fact that clinicians and patients may be providing their reports 
at slightly differing time points (in clinic versus between visits for example, or may be reporting on slightly different 
phenomena (eg, sadness vs depression). Patients may also under-report symptoms during clinic due to time constraints, 
a desire to avoid an appearance that they are complaining or bothering their clinician, as well as concerns about not 
qualifying for continued treatment, and/or being removed from a study protocol or receiving a lower dose of treatment, if 
they report toxicities. As such, differences between CTCAE and PRO-CTCAE reporting should not be over-interpreted 
as either under-reporting by clinicians, or over-reporting by patients. PRO-CTCAE was designed to be complementary to 
CTCAE, not to replace it, since each provides a unique and valuable source of information.

PRO-CTCAE is an item library of symptomatic AEs, and it is not expected that all items will be used in any given 
trial. Selecting which symptomatic AEs to evaluate and determining the time points for measurement are critical trial 

Figure 1 CTCAE and PRO-CTCAE item structures: mucositis (CTCAE) and mouth/throat sores (PRO-CTCAE). 
Notes: Used with permission of Elsevier Science & Technology Journals, from Incorporating patient-reported outcomes into early phase trials, Chen AC, Mitchell SA, 
Minasian LM, St. Germain D, Kummar and Takimoto (Eds) 2018; permission conveyed through Copyright Clearance Center, Inc.
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design decisions. Because PRO-CTCAE should be used and reported in conjunction with the CTCAE reports gathered by 
clinicians, PRO-CTCAE items are chosen for surveillance using an approach similar to that used to define the AE 
surveillance plan for the trial more broadly. The investigator chooses those symptomatic AE items that are anticipated 
from the agents involved in the trial to be prospectively monitored and captured over time.41

The choice of items should be informed by the anticipated adverse events based on previous preclinical data and 
regimen-specific information about the anticipated profile of symptomatic adverse events drawn from the Comprehensive 
Adverse Events and Potential Risks List (CAEPR).8 In a randomized trial with different agents and regimens, all 
participants should report on the same AE items across the different trial arms to reduce reporting bias. For example, if 
one arm of the trial includes agents for which the common AE is diarrhea and the other arm includes agents for which the 
common AE is a rash, all trial participants should report on both diarrhea and rash. Consideration should be given to 
inclusion of the PRO-CTCAE items that capture any other symptoms that the patient may wish to report, assessing the 
severity of that symptom at its worst. Inclusion of the free-text PRO-CTCAE item allows for the capture of unsolicited and 
unexpected symptomatic AEs, thereby supporting a conclusion that symptomatic AE event ascertainment is not biased by 
the specific subset of items selected for surveillance in the trial. With respect to the timing of assessments, weekly 
assessments should be captured during key periods in the trial (eg, first two or three cycles in an early phase trial), or at 
other crucial clinical assessment timeframes based upon knowledge of the anticipated toxicity profile of the regimen.

Patient-reported symptomatic AEs are not intended as safety signals that would be used by clinician investigators to 
take individual level protocol-specific clinical actions (such as dose holds, dose modifications, etc.).42 Rather, the trial 
may collect this information and analyze the data at the conclusion of the trial or include protocol-specific instructions for 
clinicians about how to use patient self-reported information in their grading and reporting of AEs for the trial. Protocol 
documents should clearly indicate that use of PRO-CTCAE is limited to describing in aggregate the safety and 
tolerability of a regimen, and should state explicitly that clinician CTCAE grades are to be used when making clinical 
decisions about trial eligibility, dose delays, dose reductions or treatment discontinuation.42

PRO-CTCAE Design Considerations in Cancer Clinical Trials
Since 20,155 when it became available for public use, PRO-CTCAE has been incorporated into randomized clinical 
trials43 with excellent patient compliance.39,44 Additional studies have helped to refine and clarify the use of the PRO- 
CTCAE measurement system in cancer clinical trials.

The mode through which patients report their data, whether using paper and pencil, interactive voice response, 
computer, tablet, or other electronic system, does not have an impact on the validity of patient responses.45,46 Thus, 
investigators may use any modality and patients may report using different modalities through the course of a trial (eg, 
tablet for in-clinic assessments, and home computer or other device for between-visit assessments).

Electronic data capture provides efficiency for survey scheduling and administration, reduces the need for manual data 
entry and permits centralized, real-time monitoring of missing data. PRO-CTCAE has been developed and tested with 
a conditional branching logic that helps to reduce respondent burden. Conditional branching should be employed for electronic 
administration of PRO-CTCAE symptom terms that have two or more attributes (eg, fatigue severity and interference, or pain 
frequency, severity, and interference). The logic branches from frequency, then to severity, and then to interference. Thus, if 
a patient reports no frequency, the survey does not present the severity or interference questions for a response.

During the development of PRO-CTCAE, investigators examined various recall periods (ie, past 7 days, past 2, 3, or 
4 weeks) to explore the effects of recall period on measurement error.47 While patients were able to somewhat reliably 
recall their experiences over longer periods, there was some information loss associated with the longer recall periods. As 
such, the standard recall period for PRO-CTCAE is the past seven days. However, depending on the design of the clinical 
trial, longer or shorter recall periods may be logistically desirable. While use of longer recall periods may be an attractive 
approach to address burden on patient and study personnel, trialists must consider the fact that longer recall periods and 
less frequent assessments may introduce both measurement unreliability and under-reporting of important within-cycle 
treatment experiences. Notably, concerns about temporal breaks in reporting may be less pertinent in study contexts 
where symptomatic AEs are anticipated to be stable or to be changing only subtly, as, for example, with chronically 
administered oral therapies or during post-treatment follow-up.
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Typically, PROs are included in randomized Phase 3 trials to compare the aggregate patient-reported symptomatic 
AEs between the different treatment regimens. In these late phase trials, the anticipated toxicity profile of a treatment 
regimen is usually well-described such that the symptomatic AEs to monitor are known. When HRQOL endpoints are 
included in trials, the aggregate summary scores for each domain (physical, psychosocial, social, and global perception of 
function) are also compared between treatment arms. Both summary scores as well as individual symptoms are displayed 
longitudinally to see the trajectory of those symptoms during and after completion of treatment.

In early phase trials, both the nature and the timing of AE occurrence is more difficult to anticipate. Thus, the ability to 
identify the optimal group of symptomatic AEs to monitor prospectively is more challenging. Investigators are exploring how 
best to incorporate patient-reported symptomatic AEs into early phase trials.48–50 In one study, patients in a phase 1 clinic 
completed the full library of questions at three time points.51 While there was reasonable compliance with the reporting, patients 
in phase 1 trials are often highly symptomatic and may not be able to sustain weekly reporting of 124 questions. Additionally, 
many patients do not stay on phase 1 trials for long periods of time. Thus, completing 124 questions weekly may not be practical.

Our recommended approach is to identify a limited number of symptomatic AEs that patients will report on 
weekly, and to solicit free-text responses to capture unanticipated symptomatic AEs. The selected symptomatic AEs 
should be consistent with the protocol-specified AEs which clinicians are monitoring, grading, and reporting using 
CTCAE. This approach provides distinct and complementary information to derived from both clinicians and patients 
on the same AE domains, thereby allowing conclusions about tolerability that incorporate both safety concerns and 
the patient’s treatment experiences. When provided with the opportunity to report free text, patients are able to 
meaningfully report additional symptoms and the majority of those additions can be mapped to existing PRO-CTCAE 
symptom terms or to CTCAE terminologies.52 While this approach is not consistent with how PRO data has been 
typically collected and interpreted, it is consistent with the overarching paradigm for the capture of AEs and could 
provide a systematic way to capture patient-reported treatment emergent symptomatic AEs in early phase trials.

Distinguishing Between Safety and Tolerability
While CTCAE has provided the standard for establishing the safety of cancer treatment drugs, no standard has been 
established for tolerability. In reporting the safety data of chemotherapeutic agents, the phrases “generally well tolerated” 
and “manageable toxicities” are often used but may mean very different things to clinicians and patients.53 Oncologists 
are not alone in using the term “tolerability” to indicate the absences of major safety issues. A review of 56 clinical trials 
(30 non-cancer) which reported on tolerability, found none of the trials defined specific events or parameters to evaluate 
and distinguish between safety and tolerability.54 These investigators acknowledge that the goal of most treatments is to 
improve patient quality of life, and that poor therapeutic tolerability negatively impacts patient function and adherence to 
treatment. They conclude that the term “tolerability” has been used too loosely and that the patient’s perspective on 
adverse drug effects is not given sufficient attention.

The inclusion of PRO-CTCAE along with other PRO measures (HRQOL and symptom-specific scales) provides 
a means to capture patients’ perceptions of how they feel and function and potentially can help clarify the term 
tolerability, although this may be challenging to achieve when self-report information is published separately from 
treatment efficacy outcomes. One example is the use of PRO-CTCAE to determine that a treatment regimen is tolerable. 
In one phase 3 trial evaluating a novel targeted agent for recurrent lung cancer, PRO-CTCAE data demonstrated a low to 
moderate level of symptomatic AEs,55 which confirmed the safety data derived from clinician reporting.56 Thus, 
a regimen that was reported as well-tolerated based on clinician-reporting was confirmed by patient self-report, although 
the impact of this observation would have been optimized if the patient self-report data were published in conjunction 
with the primary efficacy and tolerability data.

In a phase 3 radiation trial, the clinician safety data showed no differences in efficacy when comparing intensity- 
modulated radiation therapy (IMRT) with standard radiation therapy. However, the patient-reported symptomatic AEs 
showed a significant difference favoring IMRT in the occurrence of gastrointestinal symptomatic AEs, particularly 
diarrhea and fecal incontinence.57

Because of the lack of standard methods for determining tolerability, the NCI established a consortium of investigators to 
analyze clinician-reported AEs and patient-reported symptomatic AEs using the PRO-CTCAE.58 These investigators are 

Patient Related Outcome Measures 2022:13                                                                                    https://doi.org/10.2147/PROM.S256567                                                                                                                                                                                                                       

DovePress                                                                                                                         
255

Dovepress                                                                                                                                                        Minasian et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


developing approaches and methods for identifying tolerability of cancer treatment by defining the contributions that joint 
analysis of CTCAE and PRO-CTCAE data offer in determining tolerability, analyzing baseline factors that may predict the 
development of AEs, and exploring age-related and functional factors which affect treatment discontinuation and 
hospitalization.

Conclusion
The current standard for grading and reporting all AEs in cancer clinical trials is CTCAE. However, multiple studies have 
shown that patient self-report of symptom severity and its impact on function and overall quality of life contributes to 
a more complete understanding of the adverse effects of cancer treatment. Clinician-reported AEs and patient reporting 
of symptoms provide different and complementary information to better understand the therapeutic effectiveness and the 
toxicity profile of cancer treatment regimens. PRO-CTCAE scores provide additional information on the development 
and trajectory of symptomatic AEs during and following cancer treatment, which can be valuable to patients, their 
clinicians, trial sponsors, and regulators.

As newer anti-cancer agents become available for use, there is a need to understand the tolerability of those agents to 
improve patient adherence and ultimately patient outcomes. Oncology clinicians have used CTCAE to determine 
tolerability based upon an approach initially developed to capture the adverse effects of cytotoxic chemotherapy, 
which tends to minimize low-grade chronic and/or progressive AEs. Yet, those lower grade AEs may impact patient 
adherence to oral anti-cancer agents. By using both CTCAE and PRO-CTCAE together, patients and clinicians will have 
the data to better understand the tolerability of cancer treatment and improve the identification of symptomatic adverse 
events that should be monitored and managed. With continued use of PRO-CTCAE in cancer clinical trials, its role will 
evolve and the methods and approaches to analyzing the data along with other clinically relevant trial data will help 
patients and their clinicians understand the impact of cancer treatment on patient well-being and functioning.
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