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INTRODUCTION

- Endpoints derived from diaries have
been recommended by the Food and
Drug Administration (FDA) for the
development of new products for

Table 1. Diary Use to Collect PRO Data in Pivotal Trials to Demonstrate Treatment Effect Across Therapeutic Specialties Table 2. Inclusion of Diary-Assessed PROs in Labels Across Endpoint Type

Label based on
Diary used to diary data

Drugs approved collect PRO data
Therapeutic area (ICD-10) N

Drugs with diary-based PRO concepts
in labels®

(N = 30)

Drugs with diary-based PRO data
(N =37)

n (% of instances Example diary-based concepts approved

n (% of drugs) of diary use)  for labeling® Endpoint placement

e i 0 : - el ales el
g ) parasitic diseases
Key secondary, n (%) 33 (89.1) 28 (93.3)
- To date, FDA guidance on the development and
implementation of diaries to support patient-reported . “ . " Other endpoint,® n (%) 9 (24.3) 7 (23.3)
outcome (PRO)—based labeling is limited to the broader Codes for special purposes 1 1(100.0) 1(100.0) COVID-19 signs and symptoms [...]
patient-focused drug development guidance documents.?* Note: More than 1type of diary-assessed endpoint may have been used in a clinical trial and/or included in a drug label. For 1 product, the diary was used to assess
Congenital malformations tolerability of the drug rather than clinical efficacy, so it has been excluded.
+ The objectives of this review were two-fold: deformations, and chromc;somal 5 1(20.0) 1(100.0) “Diqrrhe,fl occurred in 77% of 74 pediatric 2 Counts are based on at least 1 endpoint of each category having been included in the product label.
. L . L . abnormalities patients ® Includes endpoints labeled as “exploratory endpoints.”
1. Examine use of diaries in pivotal clinical trials
supporting treatment efficacy in new products . «_produced statistically significant . . . .
approved by the FDA Bgigi%sm?i‘:geolrogl;ﬁg and 16 4 (25.0) 3(75.0) reductions in the rate of HAE attacks Table 3. FDA Considerations When Evaluating Diary-Assessed PRO Data
2. Inspect FDA review and approval of diary-based PRO Sl UD) 2l ole Theme Types of FDA feedback Description
sl oy ldbstion [0 Lie produed felosl Diseases of the circulatory system 4 Fitness-for-purpose Whether the diary or the PRO measure administered as a diary is fit-for-purpose
Instrument Comprehensiveness Whether the diary captures all PRO concepts of importance to the target population
“..Improvements from baseline in average - R
M ETHODS Diseases of the digestive system 5 3(60.0) 3(100.0) weekly CSBMs and abdominal pain were DIEiEe Vel IeTon e Validation and implementation of the device to administer the diary measure
observed by week 1” implementation
* New molecular entities approved by the FDA between 2019 and . . Impact of conceptual overlap in diary-assessed endpoints, in terms of patients’ ability to
- g Overlap in endpoints L . . ) . .
2023 were identified. - i aad 6 distinguish between concepts, potential recall bias, and/or interpretability of results
iseases of the eye and adnexa — — — . o . . .
- The FDA labels and review documents were analyzed to identify Endpoint appropriateness Appropriateness of endplomt, wcluphng refere/ncefto [;rewous uses of the endpoint to
and extract relevant information pertaining to the use of diaries support product approvals in the disease and/or for the drug
to assess PRO endpoints in pivotal trials. Diseases of the 5 3 (60.0) 3 (100.0) «.statistically significant reduction [...] Timing of administration Whether the schedule of assessment is appropriate
- Reviewer comments pertaining to the development and genitourinary system moderate to severe vasomotor symptoms Study design
implementation of the diaries, as well as analysis and Responder bias Potential biases associated with diaries being patient reported
interpretation of diary-derived PRO data, were organized into Diseases of the musculoskeletal
thematic categories. system and connective tissue £ o o _ Single-arm study Potential impact or mitigation of risk of bias in data collected from a single-arm study
“..the percentage of patients achieving Recall bias Handling of potential recall bias when diary data are collected retrospectively
RE SU LTS Diseases of the nervous system 37 15 (40.5) 13 (86.7) headache pain freedom and MBS
freedom...” Unblinding Hat;llt‘:llig.g of any potential unblinding and/or concerns on the impact of treatment
unblindin
* Diaries were used to collect PRO data in support of an endpoint E
for 15% (n = 37) of 241 drugs approved by the FDA between 2019 Diseases of the respiratory system 3 — — — Data quality Completion compliance Concerns around completion compliance (including how it has been defined)
and 2023 (Table 1). . . . o .
. o . Error(s) in data entr Inconsistencies between the data entered in an electronic diary and data entered in the
— Diary-based data in pivotal trials were most frequent for “A greater proportion of subjects |[...] y case report form, as well as errors identified in diary data entry
drugs to trea;c dlseases of j[he nervous system Diseases of the'skin and 14 3 (21.4) 3 (100.0) achieved PS§D symptom score of.O ) Methods used to adjust analyses for multiplicity, if any have been applied, including the
(n =15/37, 41%; 8 unique diseases). subcutaneous tissue : : (absence of itch, pain, burning, stinging, Adjustment for multiplicity sponsor’s decisions on which diary-based endpoints to include for hierarchical testing
- Overall approval of diary-assessed data for labeling purposes and skin tightness)” and interpretability of endpoints that have not been alpha-controlled
was high (n = 30/37, 81% of drugs), although there was variability Endocrine, nutritional, and “Hunger scores [...] improved when AITELES Missing data ﬁgvr\llcnig:ilféoér:tg Lha?/:nt;g:l;thjnrgizzmg data (both within-and between-participants) and
across therapeutic areas (Table 1). metabolic diseases e S 2 (867 IMCIVREE was reinitiated”
- Where data collection mode was reported (n = 24), electronic Analysis population Impact of predefined missing data rules on the analysis sample
diaries were more frequently used than paper-based diaries e e T e e e
(21[88%] vs. 3 [13%] instances, respectively). T hgealth O 3 — — — Inconsistency in results Inconsistencies in outcome data
* Diaries were often included in pivotal trial(s) to capture 1 or Interpretation Interpretability of results General concerns regarding the interpretability of results, including size of between-
more PROS assessed as primary and/or key secondary Injury, poisoning, and certain other , of results group differences
endpoints (Table 2). consequences of external causes - - - Issues with clinical Clinical meaningfulness of results, including adequacy of evidence used to define
— Endpoint placement appeared to have a negligible impact meaningfulness meaningful within-patient change thresholds
on approval of diary-based data in the label. Mental and behavioral disorders . Concept naming Recommendations on labeling language (e.g., how the concept is described)
* FDA feedback on diary-based data included consideration of Other . ) i . ) o
the suitability of the questionnaire, study design, data quality Insufficient evidence Whether there is sufficient evidence to approve indication
analysis of data, and interpretability of results (Table 3). Neoplasms 2 4(5.6) 1(25.0) ;}?gtgifs% V\r/gss;:ﬁ’;’)orted by a delay in Note: See supplemental table in the QR code for example FDA review language.
— Feedback on diary-based data generally align with the types pain prog
of critical comments identified for all PRO data.® CONCLUSIONS
— Handling of missing diary data (including predefined missing Others 1 — — —
data rules) and the inclusion of multiple endpoints assessed . o : _ : _ : . :
via a diary are important components of the FDA's * Inclusion of diaries in clinical trials to support clinical efficacy and product labeling is
evaluation of diary-based data. Pregnancy, childbirth, and the
Y puerperium 1 - - - generally well-accepted by the FDA.
oot , d b |  Diaries are being used to support labeling language across primary, secondary, and other
ymptoms, signs, and abnorma . . . . . .
REFERENCES clinical and laboratory findings ° endpoints. They are most frequently used for diseases characterized by day-to-day, event-
based, or episodic fluctuations in symptoms.
FDA. 2023. www.fda.gov/media/168871/download
FDA. 2020. www.fda.gov/media/139088/download Total drugs 241 37 (15.0) 30 (81.4)

« Sponsors should ensure considerations identified in this review are integrated throughout
the strategic approach when evaluating the use of a diary to support a PRO label claim.

FDA. 2022. www.fda.gov/media/131230/download
FDA. 2022. https://www.fda.gov/media/159500/download
Slota C, et al. Value Health. 2024;27(6):755-66.

COVID-19 = coronavirus disease 2019; CSBM = complete spontaneous bowel movement; HAE = hereditary angioedema; ICD-10 = International Classification of Diseases,
Tenth Revision; MBS = most bothersome symptom; MFS = metastasis-free survival; PSSD = Psoriasis Symptoms and Signs Diary.
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Supplemental Table S1.

FDA Considerations When Evaluating Diary-Assessed PRO Data, With lllustrative Examples

Types of FDA
feedback

Description

Example

Fitness-for-purpose

Whether the diary or the PRO
measure administered as a diary
is fit-for-purpose

“We do not have sufficient information to determine whether the PSS is a well-defined and reliable
instrument that may be used to support labeling claims...provide evidence of the assessment’s
content validity and other measurement properties, including reliability, validity, and ability to detect
change, as well as the assessment’s conceptual framework and scoring in a PRO evidence dossier
for FDA review and comment.” (Skyrizi/risankizumab-rzaa; plaque psoriasis; 2019)

“Based on discussion with Clinical, the concepts included in the modified MFSAF v2.0 are clinically
relevant for the target population, with the caveat that the modified MFSAF v2.0 does not include a

| Whether the di Il . . . . .
nstrument . ether the d|ar¥ captures a fatigue assessment. Fatigue is a core symptom of MF, and therefore, future studies should consider
Comprehensiveness PRO concepts of importance to . o . . .
. using an MF-specific assessment that includes a fatigue item(s) (e.g., the MFSAF v4). For an
the target population R . . . . .
individual claim of fatigue improvement, sponsors should consider a separate fatigue assessment
(e.g., a PROMIS Fatigue Short Form).” (Inrebic/fedratinib; myelofibrosis; 2019)
Device validation and Validation and implementation of  “Issues identified included design and validation issues, inadequate user acceptance testing, and
. - the device to administer the diary insufficient training of patients and study personnel on the use of the ePRO devices.” (Nurtec ODT/
implementation . L
measure rimegepant; migraine; 2020)
!mpgct of conceptual ovgrlap “While the assessment of multiple different abdominal symptoms has face validity, there is
in diary-assessed endpoints, . .. . . o . . .
. . . insufficient evidence to determine whether it is fit for requlatory purposes in terms of patients being
. . in terms of patients’ ability to . . . . . .
Overlap in endpoints - . able to differentiate among the concepts of abdominal fullness, abdominal bloating, abdominal
distinguish between concepts, . . . . .
. . cramping, and abdominal discomfort, and whether these concepts are considered meaningfully
potential recall bias, and/or . . ., . _
. I different from abdominal pain.” (Ibsrela/tenapanor hydrochloride; irritable bowel syndrome; 2019)
interpretability of results
.Approlprlateness of endp0|r.1t, “The primary endpoint of reduction in mean monthly migraine days over weeks 1-12 compared to
. including reference to previous . ) . . .
Endpoint uses of the endpoint to suport placebo is the same primary endpoint used in the recent approvals for the other CGRP antagonists
appropriateness P . Pp approved in 2018. It is also similar to the primary endpoint used in other approved preventive
product approvals in the disease treatments for episodic and chronic migraine.” (Vyepti/eptinezumab-jjmr; migraine; 2020)
and/or for the drug P g - (Vyeptiep Jjmr, mig ’
“The modified MFSAF v2.0 diary was administered at different times and the TSS was calculated
Timing of Whether the schedule of using different timepoints in JAKARTA compared to COMFORT-I: [...] Based on discussion with
Study design administration assessment is appropriate Clinical and Biostatistics, product labeling will include a statement describing the administration
schedule for the modified MFSAF v2.0 diary in JAKARTA.” (Inrebic/fedratinib; myelofibrosis; 2019)
Responder bias Potential biases associated with “With the exception of overall survival, the other secondary endpoints are subject to patient and
P diaries being patient reported investigator bias.” (Nubeqa/darolutamide; prostate cancer; 2019)
Potential impact or mitiaation of “The statistical reviewer concluded that the data obtained during the double-blind withdrawal
. . ) .p 9 period provided supportive evidence of the effect of setmelanotide on weight loss in POMC/PCSK1
Single-arm study risk of bias in data collected from ] ) ) ) ” . .
. populations, as it allowed each subject to serve as his or her own control.” (Imcivree/setmelanotide;
a single-arm study .
obesity; 2020)
“Given that the issue with not recording MBS prospectively is a concern for recall bias, examining
Handling of potential recall bias the patients who identified MBS prospectively or within 5 minutes is a reasonable approach (since
Recall bias when diary data are collected patients may be less likely to forget the symptom within a short time from taking study drug) and the
retrospectively results [...] still appear to be valid for this endpoint in this patient population.” (Reyvow/lasmiditan;
migraine; 2019)
Handling of any potential P . . . . . . . . .
unblinding and/or concerns The unmasking of the syringes in 4 patients is unlikely to impact the estimated number of porphyria
Unblinding . 9 attacks and ALA/PBG lab results and similarly for the 2 patients who did not meet the specified
on the impact of treatment . . e o . .
L inclusion criterion.” (Givlaari/givosiran; hepatic porphyria; 2019)
unblinding
. Concerns around completion “There is a noted difference between the placebo, 5 mg, and 20 mg groups in regard to e COA
Completion . - . . . . . T L M
. compliance, including how it has handheld diary noncompliance and concomitant medications deviations.” (Zavzpret/zavergepant;
. compliance . L
Data quality been defined migraine; 2023)
. . “There were 5 subjects where the date the drug was recorded as being administered occurred
Inconsistencies between the data . . .
. o after the end date of the study. The sponsor noted that the date discrepancies were due to a failure
entered in an electronic diary and . . . . .
. . to collect the electronic diary and study drug from the patient prior to being discharged from the
Error(s) in data entry data entered in the case report .
. L study. There were cases where 2 dates were listed for when a study drug was taken. The sponsor
form as well as errors identified in . L . . . .
. attributed this discrepancy to different dates being recorded in the electronic diary and on the case
diary data entry ” . .
report form.” (Reyvow/lasmiditan; migraine; 2019)
Methods used to adjust analyses
for multiplicity, if any have
. been ap’plled,.lr?cludmg th? “Secondary endpoints in the narcolepsy clinical trials were not prespecified with a plan to control
Adjustment for sponsor’s decisions on which . . . e, R
o - . . for Type-I error and were considered exploratory in this analysis.” (Wakix/pitolisant; narcolepsy;
multiplicity diary-based endpoints to include
. . ) 2019)
for hierarchical testing and
interpretability of endpoints that
have not been alpha controlled
Analysis
Concerns around the amount of “While this subsection summarizes symptom diary related efficacy endpoint data, these results
Missing data missing data (both within- and should be interpreted with caution based on the following limitations... Approximately 19% subjects

between-participants) and how
missing data have been handled

in the mITT2 population missed more than 25% symptom diary entries (18% in PAXLOVID group and
19% in placebo group).” (Paxlovid/nirmatrelvir, ritonavir; COVID-19; 2023)

Analysis population

Impact of predefined missing data
rules on the analysis sample

“The biometric review notes that when subjects with zero or missing cataplectic events were
ignored, pitolisant did not demonstrate a statistically significant improvement in daily rates of
cataplexy over placebo.” (Wakix/pitolisant; narcolepsy; 2019)

Inconsistency in
results

Inconsistencies in outcome data

“The fact that only 47% of patients reported no baseline pain on the BPI-SF may indicate a
discrepancy in the investigator’s assessment of the absence of pain compared to the patient’s own
description of baseline pain.” (Nubega/darolutamide; prostate cancer; 2019)

Interpretation

Interpretability of
results

General concerns regarding
the interpretability of results,
including size of between-group

“Note that the number of phototoxic episodes may be difficult to interpret, as for an extreme
example, a subject who reported a pain score of 10 every day in the study and a subject who
reported a pain score of 4 on only 1day during the study would both be recorded as having

of results differences 1 phototoxic episode, even though these subjects experienced very different levels of phototoxic
pain during the study.” (Scenesse/afamelanotide; erythropoietic protoporphyria; 2019)
Clinical meaningfulness of results, “..the clinically meaningful within-patient change threshold derived from Study 3003 was
Issues with clinical including adequacy of evidence considerably higher compared with the threshold obtained from Study 008. [...] Based on Study
meaningfulness used to define meaningful within- 3003 data, when you look at the aforementioned ranges, there is minimal separation between the
patient change thresholds treatment and the placebo arm.” (Germtesa/vibegron; overactive bladder; 2020)
Recommendations on labeling “For labeling, urgency should be termed ‘urgency (need to urinate immediately)’ as this was the
Concept naming language (e.g., how the concept term presented to patients in the PVD in studies 3003 and 3004.” (Gemtesa/vibegron; overactive
is described) bladder; 2020)
Other

Insufficient evidence

Whether there is sufficient
evidence to approve indication

“Confirmatory evidence of pitolisant’s effect on cataplexy should be required prior to approval.
Therefore, the evidence submitted with this application is not sufficient for approval of the cataplexy
indication.” (Wakix/pitolisant; narcolepsy; 2020)

ALA/PBG = aminolevulinic acid/porphobilinogen; BPI-SF = Brief Pain Inventory-Short Form questionnaire; CGRP = calcitonin gene-related peptide; COVID-19 = coronavirus disease 2019; eCOA = electronic
clinical outcome assessment; ePRO = electronic PRO; FDA = Food and Drug Administration; MBS = most bothersome symptom; MF = myelofibrosis; MFSAF = Myelofibrosis Symptom Assessment Form;
mITT2 = modified intent-to-treat 2; ODT = orally disintegrating tablet; POMC/PCSK1 = pro-opiomelanocortin/proprotein convertase subtilisin/kexin type 1; PRO = patient-reported outcome; PROMIS = Patient-
Reported Outcomes Measurement Information System; PSS = Psoriasis Symptom Scale; PVD = patient voiding diary; TSS = Total Symptom Score.




