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Abstract

Background: Common Terminology Criteria for Adverse Events, Version 3.0 (CTCAE v3.0) were released in 2003 and

have been used widely to report toxicity in publications or presentations describing cancer clinical trials. Here we
evaluate whether guidelines for reporting toxicity are followed in publications reporting randomized clinical trials
(RCTs) for cancer.

Methods: Phase Il RCTs evaluating systemic cancer therapy published between 2011 and 2013, were reviewed to
identify eligible studies, which stated explicitly that CTCAE v3.0 was used to report toxicity. Each AE term and its
grade were located in CTCAE v3.0 to determine if they fell within the guidelines provided in the explanatory file.

Results: A total of 166 publications were included in this analysis. Criteria from CTCAE v3.0 were frequently used
incorrectly. For example, CATEGORY names such as Metabolic were misreported as AEs in 19 trials, and inappropriate
grades for AEs assigned frequently. For example, febrile neutropenia was graded 1 or 2 in 35 of 91 studies (38 %), but
the minimum grade for this toxicity is 3. Alopecia was graded 3 or more in 19 of 77 studies (25 %), but the maximum
is only grade 2.

Conclusion: The present study provides evidence of poor reporting of toxicity in clinical trials. The study provides a

lower estimate for the misuse of AE terms and grades, and implies that other AE terms and grades that conform to
CTCAE v3.0 guidelines may have been assigned incorrectly. Inaccurate reporting of toxicity in clinical trials can lead

clinicians to make inappropriate treatment decisions.
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Background

Randomized phase III trials (RCTs) are the gold standard
in assessing medical interventions. The findings from RCTs
enable clinicians to make treatment recommendations,
describe the risks and benefits of various treatments, and
facilitate shared decision-making [1]. Most cancer therap-
ies have a narrow therapeutic index, and the high levels of
toxicity generated by many of them require stringent and
uniform standards of reporting to describe the scope and
severity of adverse events (AEs). Reproducible and system-
atic reporting of toxicity allows studies to be more easily
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compared with one another [2—4] and facilitates the gener-
ation of toxicity-related meta-analyses and other secondary
analyses [5-7].

The Common Terminology Criteria for Adverse Events
(CTCAE) [8] is a uniform system of nomenclature for clas-
sifying AEs and their associated severity in cancer clinical
trials. It was designed to aid clinicians in the detection and
documentation of an array of AEs commonly encountered
in oncology. Although CTCAE was designed for use in
clinical trials, it is often used in routine care to guide treat-
ment decisions, including drug dosing and supportive care
interventions [3, 9]. In 2003, the NCI announced the third
revision of the CTC, labeled CTCAE v3.0 [10], which is a
comprehensive standardized AE lexicon and grading sys-
tem for multimodality interventions. The CTCAE v3.0 is
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the primary method for reporting AEs in medical journals
and oncology meetings [8].

The wide use of CTCAE v3.0 has been critical in under-
standing treatment-related harms and has facilitated com-
parisons of toxicity profiles among different anticancer
reagents and multimodality therapeutics [11, 12]. However,
there has been no systematic evaluation of the extent to
which reports of phase III RCTs adhere to guidelines asso-
ciated with CTCAE v3.0 [12] (http://ctep.cancer.gov/proto-
colDevelopment/electronic_applications/docs/resp_AE_rpt
.ppt). The primary aim of the present study was to assess
the quality of reporting of AEs in publications describing
the results of recent RCTs.

Methods

Trial selection

We searched MEDLINE via PubMed (http://www.pub-
med.gov) to identify all publications of phase III RCTs
assessing systemic therapies for solid tumors published
between January 1,2011, and December 31, 2013. The
search was performed in April 2014, using the terms “ran-
domized” and “cancer” as keywords. The filters are “sub-
jects = cancer”; “article type” =clinical trial phase III”;
“language = English”; “species = humans” and “ages = adult:
18+ vyears”. Publications were limited to trials exploring
pharmacologic interventions in patients with solid tumors.
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Observational studies, case reports, editorials, letters, meta
analyses, publications using pooled data from two or more
trials, phase 1 and 2 studies, studies exploring device or
behavioral interventions, hematological studies, supportive
care studies and studies in which CTCAE v3.0 was not
explicitly stated as the toxicity criteria were excluded. If
multiple publications were identified from the same trial,
the initial publication was used for the analysis.

Elements of CTCAE v3.0

CTCAE v3.0 was released in 2003 and was followed with
a minor revision version. The explanatory PowerPoint
file for CTCAE v3.0 entitled ‘Responsible Adverse Event
Reporting: Finding Appropriate AE Terms. ’ also accom-
panied the file (http://ctep.cancer.gov/protocolDevelop-
ment/electronic_applications/docs/resp_AE_rpt.ppt). In
CTCAE v3.0, there are twenty-eight CATEGORIES. A
CATEGORY is a broad classification of AEs based on
anatomy and/or pathophysiology [10]. Within each CAT-
EGORY, AEs are listed accompanied by their descriptions
of severity. An AE is a term that is a unique representation
of a specific event used for medical documentation and
scientific analyses. Grade refers to the severity of the AE.
Although generally grades 1 to 5 are available for most
AEs, some AEs are listed with fewer than five options for
Grade selection.

Records identified through
database searching
(hn=1110)

A4

Records after duplicates removed Records excluded (n = 822)
(n= 1069) Not drug interventions (n=287)
Title and abstracts screened Biomarker studies (n=35)
Not cancer studies (n=152)
Not phase Ill trials (n=264)
Using data from 2 or more trials (n=27)
> Meta-analyses (n=36)
Cost-effectiveness studies (n=19)
A
Full-text articles assessed
for eligibility
(n=247)
Articles excluded (n =81)
» Not CTCAE 3.0 (n=45)
Pediatric studies (n=4)
Studies included in this Not phase Il trials (n=21)
analysis Subgroup analysis of previously
(n=166) published studies (n=6)
Not solid tumor trials (n=5)

Fig 1 Flowchart of screening of randomized clinical trials included in this analysis
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Data extraction

For our study, we reviewed the CTCAE v3.0 file, minor
revision file and explanatory file. This process resulted
in identifying the 2 key elements: the AE terms and their
grades.

Eligible publications were then evaluated for these two
elements of CTCAE v3.0. Data extraction was performed
independently by two investigators (S.Z and F.L.). Any
discrepancy was resolved by consensus among all authors
of this study. Cronbach’s alpha was 0.7.

When reviewing the selected publications, each AE
term (or its obvious synonym) and its grade were located
in the pdf file of CTCAE v3.0 and its revision with the
‘search’ tool as instructed by the guideline (http://ctep.-
cancer.gov/protocolDevelopment/electronic_applications
/docs/resp_AE_rpt.ppt). If it does not fit an allowed pat-
tern, then it is regarded “misuse”.

The AE terms/grades could be described in the text of
the article, or summarized in tables or supplemental docu-
ments. Since the most important AE terms/grades are sum-
marized most often in tables, usually with corresponding
grades, we evaluated the content of AE tables and their
standardization across studies. If AE tables were shown in
an online appendix rather than in the main paper, the on-
line documents were also analyzed.

Additional data extracted from each trial included fund-
ing, the study sample size, intervention type, use of placebo
control, cancer type, cancer stage, publication year, journal
name, impact factor and whether primary endpoint was
met.

Statistical analysis
Results of the analysis were summarized by descriptive
statistics.

Results

Characteristics of selected RCTs

From 1110 articles screened initially, 166 publications
describing RCTs were included in the present analysis.
The selection process and reasons for exclusion are
shown in Fig. 1.

The characteristics of the included publications included
are listed in Table 1. These 166 publications reported data
on 139,932 patients (median, 836; range, 154—4,984). The
most common tumor type explored was lung cancer
(25 %), and chemotherapy plus targeted therapy was the
most common intervention (38 %). Most trials (87 %)
were funded at least in part by industry. Forty-three
percent of the trials were positive based on the stated
primary outcomes. Seventy-seven percent of articles were
published in two journals (Journal of Clinical Oncology;
and Lancet Oncology; Table 1). Eighty-eight percent of
papers included one table describing AEs and 9 % had two
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Table 1 Trial Characteristics (N = 166)

Characteristic No. %
Sample size

Median 836

Range 154-4,984
Placebo controlled 68 41

Intervention type

Chemotherapy 42 25
Targeted therapy 61 37
Chemotherapy plus targeted therapy 63 38
Trial met the primary end point 71 43

Funding source

Industry 1 67
Government 10 6
Industry and government 33 20
Not reported 12 7
Cancer type
Breast 38 23
Colorectal 17 10
Lung 41 25
Gastric or Gastroesophageal 10 6
Other 59 35
Journal
Annals of Oncology 12 7
The New England Journal of Medicine 10 6
Journal of Clinical Oncology 76 45
Lancet Oncology 50 30
Other 18 1
Year of publication
2011 49 30
2012 53 32
2013 64 38
Impact factor of journals
Median 19.6
Range 3-53
Cancer stage
Adjuvant and/or neoadjuvant 25 15
Metastatic 141 85

AE tables in the main paper. Three percent of articles
showed the AE tables only in the online appendix.

Reporting of adverse events

The reporting of toxicity in the publications was often re-
stricted to severe AEs (30 %) and/or frequent AEs (64 %).
Most studies pooled AEs of varying severity (89 %). The
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evaluation of the AE descriptors and their grades was
based on data provided by these tables.

Standardized descriptive terms for AEs are required
by CTCAE v3.0. However, heterogeneous and non-
standardized AE terms were used widely in the publications.
For example, Anemia (Hemoglobin should be used), Neu-
tropenia (Neutrophils should be used), Thrombocytopenia
(Platelets should be used) were frequent descriptive terms.
In the 155 studies where these AEs were included, only 2 %
used the correct form. The other examples were shown in
Table 2. However, this kind of “misuses” does not impact on
the ability of a reader to understand the toxicity profile of
the interventions being studied, and was regarded as
clinically insignificant by the consensus of our team.

A CATEGORY is not an AE and should not be re-
ported alone. However, the CATEGORY names such as
Constitutional symptoms, Cardiac general, Metabolic,
Vascular and others were reported in 19 articles as AEs
(Table 3). This type of misuse is discouraged in the
explanatory file of CTCAE v3.0, because it does not
provide useful and precise information about the toxicity
profile.

Misreporting of grades of AEs was detected in 47 %
of the publications, and this is likely to be a substantial
underestimate. Febrile neutropenia was graded 1 or 2
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in 35 of 91 papers (38 %), but the minimum grade for
this term in CTCAE v3.0 is 3. Alopecia was graded 3 or
more in 19 or 77 studies (25 %), whereas grade 2 is the
maximum for this term. Other examples of inappropri-
ate grading as well as their detected frequency in the
publications are given in Table 3.

Discussion

A careful balance between efficacy and toxicity is of primary
importance in medical interventions. Concerns have been
raised previously that anticancer drugs have toxicities that
might outweigh their benefits [11]. AE reporting is a critical
component in the conduct and evaluation of clinical trials
[13]. With approximately 1,000 standardized descriptive
terms, CTCAE v3.0 has become the worldwide standard
dictionary for reporting AEs in cancer clinical trials [8]. To
our knowledge, this is the first large-scale study evaluating
the conformity of oncology RCTs publications using
CTCAE v3.0 to the corresponding guideline.

Our study provides evidence of poor reporting of toxicity
in clinical trials.

Overall, many articles included had some deficiencies or
incorrect reporting of AE terms and grades with possible
clinical relevance. Concerning that many publications only
reported the “pooled,” “selected,” or “worst” AEs which

Table 2 Examples of Frequent/Representative Non-standardized Terms according to CTCAE v3.0

Category Descriptors in the Articles Correct Form or Comments Frequency
Blood and lymphatic Anemia Hemoglobin 133/146
Neutropenia Neutrophils 147/151
Thrombocytopenia Platelets 104/134
Constitutional Edema Should be Edema-limb 54/67
Thromboembolic events or similar 69
Fatigue; asthenia Not an AE term 14
Deterioration in general Should use fatigue; they 19
physical condition are separate terms in
CTCAE v4.0.
Not an AE term
Decreased appetite 23/49
gastrointestinal Pyrexia Should use anorexia 16
Yellow skin Not an AE term 11
Nausea-vomiting Not an AE term 21
Lacrimation Not an AE term 29
Nasopharyngitis Not an AE term 8
Paresthesia Not an AE term 18
Azotemia Not an AE term 14
Other Thyroid disorders Not an AE term 9
Neutropenic fever Not an AE term 22
Glossodynia Not an AE term 31
Dysphonia Not an AE term 8
Abdominal distention Not an AE term 15
Renal impairment Not an AE term 12
Menopausal symptoms Not an AE term 21
Skin exfoliation Not an AE term 29
Jaundice Not an AE term 16
Psychiatric disorders Not an AE term 18
Epistaxis Not an AE term 9
Mucosal inflammation Not an AE term 23

Abbreviations: AE adverse event, CTC common terminology criteria for adverse events
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Table 3 Examples of Misuse of CTCAE v3.0 with Clinical Relevance

(N=166)

Section Descriptors in Correct Form/ Frequency
the Articles Comment

AE Constitutional symptoms — Not AE terms; Category 19

terms  Cardiac general names cannot be 18
Metabolic reported as AEs 14
Hemorrhage 19

Grades Febrile neutropenia grade At least grade 3 35/91
1or2 Maximum grade 2 19/77
Alopecia grade 3 Maximum grade 2 7/23
Dysgeusia grade 3 Maximum grade 3 6/26
Dyspepsia grade 4 Maximum grade 2 5/19
Hyperpigmentation Maximum grade 3 3/18
grade 3 At least grade 3 8/29

Pruritus grade 4

Renal failure grade 1 or 2
Cough grade 4

Hot flash grade 4

Libido grade 3

Maximum grade 3 4/81
Maximum grade 3
Maximum grade 2

Abbreviations: AE adverse event, CTC common terminology criteria for adverse
events. Note: Detailed information is described in the Result section

cannot allow for detailed analysis and that we only evalu-
ated the AEs in the tables, the actual number of misused
AE terms and grades maybe even higher. In addition,
without the access to individual toxicity data, our analysis
was only based on the reported toxicity data in trials. This
suggests that the undetectable and inaccurate grades of
other AE terms may also exist.

It was reported that the subjective AE such as fatigue
might be variable when they were assessed by different
health practitioners [14]. The objective AEs are generally
more consistent and accurate when they are supported by
laboratory or imaging results [8]. However, it was demon-
strated even for this kind of high-fidelity objective AEs,
there are considerable inconsistencies between clinical trial
adverse events entered into the Clinical Data Update Sys-
tem, the NCIs electronic database, and in subsequent
publications [15]. Our results further extended these find-
ings, specifically evaluating the quality of reporting toxicity
in the context of CTCAE v3.0.

There is one potential reason for the observed problems
in our analysis. A lack of authors’ awareness of the ex-
planatory file/guideline for CTCAE 3.0 is a likely contrib-
uting factor. It is possible that some authors are not
familiar with this document compromising the correct use
of CTCAE v3.0.

There are some potential limitations in our study. We
restricted our analysis to randomized phase III trial publi-
cations for solid tumor treatments in recent years, al-
though adherence to CTCAE v3.0 in phase II trials,
hematologic malignancy trials and trials testing multimod-
ality treatment (for example, radiation therapy) should
also be required. Moreover, CTCAE v4.0 was released in
2009 and it was gradually implemented recently. Because
oncology studies usually take years to complete, only a
few publications of RCTs report toxicity with this new
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version currently. However, the essential parts of CTCAE
(AE terms and grades) remain similar. It is possible the
problems identified in this analysis would carry over to 4.0
and to future versions, so they need to be recognized and
corrected.

Conclusion

Our study provides a lower estimate for reporting toxicity
in the context of CTCAE guideline. Inaccurate reporting of
toxicity can lead clinicians to make inappropriate decisions.

Abbreviations
CTCAE v3.0, common terminology criteria for adverse events; NCI, national
cancer institute; RCT, randomized clinical trials

Acknowledgements

We gratefully thank the staff members in the Department of Medical
Oncology at Fudan University Cancer Center for their suggestions.
This work was finished in Shanghai Cancer Center, Fudan University.
Grant support: None.

This study has not been presented elsewhere.

Funding
None.

Availability of data and materials
Not applicable.

Authors’ contributions

Fl performed the statistical analysis. ZS and IT conceived of the study,
participated in its design and coordination and helped to draft the
manuscript. All authors read and approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
Not applicable.

Ethics approval and consent to participate
Not applicable.

Author details

'Shanghai Cancer Center and Shanghai Medical College, Fudan University,
Shanghai, China. *Medical Oncology, Princess Margaret Cancer Centre,
University of Toronto, Toronto, Canada. 3Medical Oncology, Shanghai Cancer
Center, Fudan University, 270 Dongan Road, 200032 Shanghai, China.

Received: 20 November 2015 Accepted: 28 June 2016
Published online: 04 July 2016

References

1. Peron J, Pond GR, Gan HK, Chen EX, Almufti R, Maillet D, You B. Quality of
reporting of modern randomized controlled trials in medical oncology: a
systematic review. J Natl Cancer Inst. 2012;104(13):982-9.

2. Trotti A, Bentzen SM. The need for adverse effects reporting standards in
oncology clinical trials. J Clin Oncol. 2004;22(1):19-22.

3. Kuderer NM, Wolff AC. Enhancing therapeutic decision making when
options abound: toxicities matter. J Clin Oncol. 2014;32(19):1990-3.

4. Trotti A, Pajak TF, Gwede CK, Paulus R, Cooper J, Forastiere A, Ridge JA,
Watkins-Bruner D, Garden AS, Ang KK. TAME: development of a new
method for summarising adverse events of cancer treatment by the
Radiation Therapy Oncology Group. Lancet Oncol. 2007;8(7):613-24.

5 Seng S, Liu Z, Chiu SK, Proverbs-Singh T, Sonpavde G, Choueiri TK, Tsao CK,
Yu M, Hahn NM, Oh WK Risk of venous thromboembolism in patients with
cancer treated with Cisplatin: a systematic review and meta-analysis. J Clin
Oncol. 2012;30(35):4416-26.



Zhang et al. BMC Cancer (2016) 16:392

Proverbs-Singh T, Chiu SK, Liu Z, Seng S, Sonpavde G, Choueiri TK, Tsao CK, Yu
M, Hahn NM, Oh WK. Arterial thromboembolism in cancer patients treated
with cisplatin: a systematic review and meta-analysis. J Natl Cancer Inst.
2012;104(23):1837-40.

Ranpura V, Hapani S, Wu S. Treatment-related mortality with bevacizumab
in cancer patients: a meta-analysis. JAMA. 2011;305(5):487-94.

Trotti A, Colevas AD, Setser A, Basch E. Patient-reported outcomes and the

evolution of adverse event reporting in oncology. J Clin Oncol. 2007,25(32):5121-7.

Edgerly M, Fojo T. Is there room for improvement in adverse event reporting
in the era of targeted therapies? J Natl Cancer Inst. 2008;100(4):240-2.

Trotti A, Colevas AD, Setser A, Rusch V, Jaques D, Budach V, Langer C,
Murphy B, Cumberlin R, Coleman CN. CTCAE v3.0: development of a
comprehensive grading system for the adverse effects of cancer treatment.
Semin Radiat Oncol. 2003;13(3):176-81.

Niraula S, Seruga B, Ocana A, Shao T, Goldstein R, Tannock IF, Amir E. The
price we pay for progress: a meta-analysis of harms of newly approved
anticancer drugs. J Clin Oncol. 2012;30(24):3012-9.

Kubota K, Hida T, Ishikura S, Mizusawa J, Nishio M, Kawahara M, Yokoyama
A, Imamura F, Takeda K, Negoro S. Etoposide and cisplatin versus irinotecan
and cisplatin in patients with limited-stage small-cell lung cancer treated
with etoposide and cisplatin plus concurrent accelerated hyperfractionated
thoracic radiotherapy (JCOG0202): a randomised phase 3 study. Lancet
Oncol. 2014;15(1):106-13.

Sivendran S, Latif A, McBride RB, Stensland KD, Wisnivesky J, Haines L, Oh
WK, Galsky MD. Adverse event reporting in cancer clinical trial publications.
J Clin Oncol. 2014;32(2):83-9.

Basch E, Abernethy AP, Mullins CD, Reeve BB, Smith ML, Coons SJ, Sloan J,
Wenzel K, Chauhan C, Eppard W. Recommendations for incorporating
patient-reported outcomes into clinical comparative effectiveness research
in adult oncology. J Clin Oncol. 2012;30(34):4249-55.

Scharf O, Colevas AD. Adverse event reporting in publications compared with
sponsor database for cancer clinical trials. J Clin Oncol. 2006,24(24):3933-8.

Page 6 of 6

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

* We provide round the clock customer support

e Convenient online submission

e Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit () BioMed Central




	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Trial selection
	Elements of CTCAE v3.0
	Data extraction
	Statistical analysis


	Results
	Characteristics of selected RCTs
	Reporting of adverse events

	Discussion
	Conclusion
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Author details
	References

