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Abstract

Background: ClinicalTrias.gov (CT.gov) isthe most comprehensiveinternet-based register of different typesof clinical studies.
Expanded access is the use of unapproved drugs, biologics, or medical devices outside of clinical trials. One of the key problems
in expanded access is the availability to both health care providers and patients of information about unapproved treatments.

Objective: We aimed to evaluate CT.gov as a potential source of information about expanded access programs.

Methods: We assessed the completeness of information in the records of 228 expanded access programs registered with CT.gov
from February 2017 through May 2020. Moreover, we examined what percentage of published expanded access studies has been
registered with CT.gov. Logistic regression (univariate and multivariate) and mediation analyses were used to identify the
predictors of the absence of some information and a study’s nonregistration.

Results:  We found that some important data were missing from the records of many programs. Information that was missing
most often included a detailed study description, facility information, central contact person, and eligibility criteria (55.3%, 54.0%,
41.7%, and 17.5% of the programs, respectively). Multivariate analysis showed that information about central contact person
was more likely to be missing from records of studies registered in 2017 (adjusted OR 21.93; 95% Cl 4.42-172.29; P<.001). This
finding was confirmed by mediation analysis (P=.02). Furthermore, 14% of the programs were registered retrospectively. We
also showed that only 33 of 77 (42.9%) expanded access studies performed in the United States and published from 2014 through
2019 were registered with CT.gov. However, multivariate logistic regression analysis showed no significant association between
any of the variables related to the studies and the odds of study nonregistration (P>.01).

Conclusions: Currently, CT.gov isaquite fragmentary source of data on expanded access programs. This problem isimportant
because CT.gov is the only publicly available primary source of information about specific programs. We suggest the actions
that should be taken by different stakeholders to fully exploit this register as a source of information about expanded access.

(J Med Internet Res 2021;23(10):€26890) doi: 10.2196/26890
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worldwide including the United States, many Member States
of the European Union (EU), Canada, Australia, Japan, and
Expanded access, also termed compassionate use, istheuse of ~ Brezil [3-5]. In short, expanded access is aregulatory pathway
unapproved drugs, biologics, or medical devices outside of  that enables doctors to use unapproved trestments for patients
clinical trials [1,2]. Regulations to permit expanded access to with serious or life-threatening diseases who have run out of
unapproved treatments have been introduced in many countries
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approved treatments and are not eligible for enrollment in a
clinical trial [6].

ClinicalTrials.gov (CT.gov) is a comprehensive web-based
repository of information about clinical studies performed both
in the United States and other countries [7]. Originally, it was
established to provide potential study participants with
information about interventional clinical trials [8]. However,
with time, other types of studies started to be registered with
CT.gov, especially observational studies and expanded access
programs. Asof May 29, 2021, 758 expanded access programs
have been registered with CT.gov [7]. According to the
terminology adopted by CT.gov, those programs are termed
expanded access studies; the latter term will be used throughout
the article.

Importantly, not all types of studies have to be registered with
CT.gov. Current regulations oblige the responsible parties to
register, in particular, so-called applicable clinical trias, that
is, trials meeting certain criteria. In addition, if the drug being
investigated in an applicable clinical trial is available through
expanded access and the responsible party in the trial is aso
the drug’'s manufacturer, then the corresponding expanded
access study hasto beregistered by statute aswell [9]. However,
there are no regulations to mandate the registration of
observational studies.

Since expanded access involves the use of unapproved
treatments, one of the key problemsthat can be encountered by
both health care providers and patients is the availability of
information about those treatments[10,11]. Accessto dataabout
unapproved treatmentswill certainly be morelimited compared
with standard approved therapies that are commonly known
and used by many doctors. The objective of this study was to
evaluate CT.gov as a source of information about expanded
access studies. We focused on 3 main problems: (1)
completeness of information required when registering an
expanded access study with CT.gov, (2) mode of registration
(prospective vs retrospective), (3) the percentage of expanded
access studies that has been registered with CT.gov. These 3
problems are key in the evaluation of CT.gov because, to be
helpful for patients and health care providers, CT.gov has to
present complete data that are posted prospectively.

Methods

Selection of Expanded Access Studies Registered With
Clinical Trials.gov

Eligible studies were searched for in CT.gov [7] on June 8,
2020. Using the “Advanced Search” function, we selected
expanded access studies involving the use of a drug, biologic,
or medical device, registered with CT.gov from February 2017
through May 2020. We did not include studies registered by
February 2017 because, in January 2017, some changes were
introduced to therange of datathat are required when registering
expanded access studies with CT.gov. In particular, expanded
access type and facility information started to be required in
accordance with the Food and Drug Administration (FDA)
Amendments Act (FDAAA) 801 fina rule (42 CFR Part 11)
[12].

https://www.jmir.org/2021/10/e26890
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Extraction of Data From Recor ds of
Clinical Trials.gov-Registered Expanded Access Studies

The record of each expanded access study registered with
CT.gov includes a range of data classified either as required,
conditionally required, or optional [12]. The range of data that
we evaluated included unique protocol identification number;
brief title; expanded access type; record verification date;
expanded access status; responsible party, by officid title; name
of the sponsor; brief summary; detailed description; condition
or focus of the study; intervention type; intervention name;
digibility including patient sex, age limits, and €ligibility
criteria; central contact person; facility information; citations
to publicationsrelated to the expanded access; and linksto web
sites directly relevant to the expanded access.

Moreover, from the “History of Changes’ field, we extracted
the first recruitment status (“Available,” “No longer available,”
“Temporarily not available,” or “Approved for marketing”).

Publications on Expanded Access

We searched for publications on expanded access in Medline
through Pubmed using the following search string:
“Compassionate Use Trials’ [MeSH] OR “expanded access’
OR “compassionate use” OR “early access’ OR “managed
access’ OR “named patient” OR “humanitarian device
exemption.” The following inclusion criteria were used: (1)
publication year 2014-2019; (2) a study involving the use of a
drug, biologic, or medical device, with an explicit statement in
the published article that the treatment was performed in an
expanded accesss program or on acompassionate use basis; (3)
at least 1 center located in the United States. We included
expanded access studies regardl ess of the number of participants
and study design (case studies, case series, and cohort studies;
prospective and retrospective). The search for eligible
publications was performed in May 2020.

For each of the included publications, we searched for a
corresponding entry in CT.gov. This search was performed in
2 stages. First, we searched for an identifier typical of CT.gov
using an automated search function (Ctrl-F). Since each CT.gov
identifier starts with the prefix “NCT,” this prefix was used as
the search term. In the second stage, for each publication that
did not contain a CT.gov identifier, we searched CT.gov using
keywords from the publication, especially intervention name
and disease. This search waslimited to expanded access studies
performed in the United States (field “Country”). When
assessing whether an article matched a study registered with
CT.gov, we considered the type of study (expanded access), the
intervention that was used, and center |ocation.

Statistical Analysis

Summary statistics were used to show absolute numbers and
frequencies of main study characteristics. Different statistical
tests were employed to evaluate whether the variables related
to the expanded access studies are interrelated. These included
a chi-square test (a discrete variable vs a discrete variable),
Mann-Whitney test (acontinuous variable vsabinary variable),
analysisof variance (acontinuous variable vsadiscrete variable
with more than 2 levels). For these tests, P<.05 was considered
significant. Multicollinearity of the variables was assessed by
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determining the generalized variance inflation factor (GVIF).
We considered that a GVIF value >5 may be indicative of
multicollinearity.

Logistic regression (univariate and multivariate) analyses were
performed to check whether posting of some data and
registration of published expanded access studies depended on
different variables. All variables with P<.05 in univariate
analysis were entered into the multivariate model. For each
regression analysis, the level of statistical significance was set
using Bonferroni correction. Theresultsof thelogistic regression
analyseswere verified by mediation analysis. All computations
were performed in R v. 3.6.1.
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Results

Selection and Characteristics of Expanded Access
Studies

Eligible expanded access studies wereidentified in CT.gov [7].
The flow diagram showing the selection process is presented
in Figure 1. We selected 228 studies registered with CT.gov
from February 2017 through May 2020. The detailed
characteristics of those studies are presented in Table 1. Overall,
195 different interventions were used in those studies. Most
studies concerned oncology (96; 42.1%), neurology (29; 12.7%),
or infectious diseases (28; 12.3%).

Figure 1. Flow diagram showing the selection of Clinical Trias.gov-registered expanded access studies.

Expanded access studies registered with
ClinicalTrials.gov (n=649)

Excluded (n=414)
Studies registered before February

vV
Potentially eligible expanded access
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~| Expanded access studies of
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Expanded access studies included in this
analysis (n=228)
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Table 1. Characteristics of the 228 Clinical Trials.gov-registered, expanded access studies.
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Characteristics

Number of studies, n (%)

Medical specialty
Oncology 96 (42.1)
Neurology 29 (12.7)
Infectious diseases 28 (12.3)
Hematology 16 (7.0)
Metabolic diseases 15 (6.6)
Gastroenterology 8(3.5)
Cardiovascular diseases 7(3.1)
Pulmonology 5(2.2)
Other 17 (7.5)
Unknown 731
I ntervention type
Drug 162 (71.1)
Biologic 61 (26.8)
Medical device 5(2.2)
Sponsor
Industry 182 (79.8)
Nonindustry 32(14.0)
Mixed 14 (6.1)
Center location
United States 75(32.9)
International 16 (7.0)
Other 14 (6.1)
Unknown 123 (54.0)
Expanded accesstype
P2 103 (45.2)
IS 44(19.3)
Tr. IND/Pr.C 46 (20.2)
Mixed? 24 (10.5)
Unknown 11 (4.8)
Multicenter studies
Yes 50 (21.9)
No 55 (24.1)
Unknown 123 (54.0)
Multinational studies
Yes 16 (7.0)
No 91 (39.9)
Unknown 121 (53.1)
8P individual patients.
b1S: intermediate-size population.
Tr. IND/Pr.: treatment investigational new drug (IND)/protocol.
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da ny combination of individual patients, intermediate-size population, and treatment IND/protocol.

Assessment of Data Contained in Recor dsof Expanded
Access Studies
We evaluated the completeness of information that is required

or optional when registering an expanded access study with
CT.gov. Remarkably, detailed description, facility information,

central contact person, and eligibility criteriawere missing from
the records of 126 (126/228, 55.3%), 123 (123/228, 54.0%), 95
(95/228, 41.7%), and 40 (40/228, 17.5%) studies, respectively
(Table 2). Except for detailed description, al those data are
required by CT.gov.

Table 2. ClinicaTrials.gov-registered expanded access studies (n=228) with different missing data.

Data missing from the record

Number of studies, n (%)

Detailed description® 126 (55.3)
Facility information® 123 (54.0)
Central contact person” 95 (41.7)
Eligibility criteria® 40 (17.5)
Sex of patients® 31(13.6)
Expanded access type” 11(4.8)
Conditions or focus of study® 7(31)
Expanded access status® 0(0)
Responsible party” 0(0)
Name of the sponsor® 0(0)
Brief summary® 0(0)
Intervention type® 0(0)
Intervention name” 0(0)
Patient age limits® 0(0)
Unique protocol identification number? 0(0)
Brief title 0(0)
Record verification date” 0(0)
Responsible party® 0(0)

&0ptional data

bRequi red data.

’Data conditionally required.

In this analysis, as a comparator for expanded access studies,
we used arandom sample of 220 clinical trias registered with
CT.gov in the same period of time. We found that detailed
description, facility information, and central contact person
were missing from the records of 88 (88/220, 40.0%), 6 (6/220,
2.7%), and 82 (82/220, 37.3%) trias, respectively. However,
eligibility criteria, as well as all other types of required data
were contained in each clinical trial record that we examined.

Using logistic regression analysis, we also determined the
predictors of the absence of some data in the records of
expanded access studies. This analysis was performed for
detailed description, central contact person, and facility location
(ie, the data that were missing from the records most often).
The following variables were entered into the analysis:
registration year, funding source, USinvolvement, whether the

https://www.jmir.org/2021/10/e26890

study was multicenter and multinational, and type of expanded
access. Registration year is the year in which a study was
registered with CT.gov (we examined studies registered between
2017 and 2020). Funding sources were divided into industry
and nonindustry based on information contained in the
“Sponsor” field of an expanded access study record (the category
“Industry” included &l for-profit organizations, especialy
pharmagceutical companies, while nonindustry sourcesincluded
all non-for-profit organizations such as universities, academic
reasearch centers, and federal agencies). The variable “US
involvement” refersto the presence of at least 1 center located
inthe United States. A multicenter study was defined as a study
performed at 2 or more centers. Studies performed in at least 2
countrieswere considered multinational. The type of expanded
access was divided into 3 categories: (1) individual patients,
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(2) intermediate-size population, (3) treatment investigational
new drug (IND)/protocol (ie, use of an unapproved treatment
in alarge population of patients). This division isin line with
the FDA regulations [1] and was also adopted by CT.gov [12].

In this analysis, we adjusted for multiple comparisons using
Bonferroni correction. The adjusted level of datistical
significance was set at P=.002. In addition, prior to performing
logistic regression analysis, we evaluated the multicollinearity
of the variables. However, the GVIF value for each variable
was between 1.0 and 1.7, indicative of alack of multicollinearity
(detailed data not shown).

Borysowski & GOrski

Detailed results of the logistic regression analysis are shown in
Table 3, Table 4, and Table 5. Univariate analysis showed that
facility location was less likely to be missing from records of
treatment IND/protocol studies related to individual patient
expanded access studies (oddsratio [OR] 0.76; 95% CI 0.64-0.9;
P=.001). Information about the central contact person wasmore
likely to bemissing in studiesregistered in 2017 (OR 1.53; 95%
Cl 1.26-1.86; P<.001) compared with those registered in 2020.
Multivariate analysis showed that information about central
contact person was more likely to be missing from records of
studies registered in 2017 (adjusted OR [aOR] 21.93; 95% Cl
4.42-172.29; P<.001).

Table 3. Predictors of the absence of study detailed description in the records of expanded access studies registered with Clinical Trials.gov.

Variables Univariate analysis Multivariate analysis
Odds ratio (95% CI)2 P value Adjusted odds ratio (95% CI)? P value

First posted date

2020 referent N/AP referent N/A

2019 1.02 (0.84-1.23) 84 N/A N/A

2018 1.12 (0.93-1.36) 22 N/A N/A

2017 1.0 (0.81-1.23) 98 N/A N/A
Sponsor

Industry referent N/A referent N/A

Nonindustry 0.76 (0.63-0.91) .003 0.46 (0.19-1.08) .07
Multicenter study

No referent N/A referent N/A

Yes 1.08 (0.63-0.91) 41 N/A N/A
Multinational study

No referent N/A referent N/A

Yes 0.93(0.89-1.31) 57 N/A N/A
USinvolvement

No referent N/A referent N/A

Yes 0.95 (0.71-1.21) 66 N/A N/A
Type of expanded access

13 referent N/A referent N/A

|<d 0.92 (0.75-1.2) .33 0.75 (0.36-1.55) 42

Tr. IND/Pr.€ 0.82 (0.77-1.09) 02 0.47 (0.23-0.96) .03

8For each variable (first posted date; sponsor; multicenter study; multinational study; US involvement; type of expanded access), odds ratios and 95%

Cl are shown related to the referent value.
BNI/A: not applicable.

CIP: individual patients.

4S: intermediate-size population.

&Tr. IND/Pr.: Treatment IND/protocol.
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Table 4. Predictors of the absence of information about the central contact person in the records of expanded access studies registered with
Clinical Trials.gov.

Variables Univariate analysis Multivariate analysis
Odds ratio (95% CI)2 P value Adjusted odds ratio (95% CI)? P value
First posted date
2020 referent N/AP referent N/A
2019 1.17 (0.97-1.4) .10 3.62 (0.8-26.08) 13
2018 1.26 (1.05-1.51) 01 11.9 (2.5-89.64) .004
2017 1.53 (1.26-1.86) <.001 21.93 (4.42-172.29) <.001
Sponsor
Industry referent N/A referent N/A
Nonindustry 0.89 (0.74-1.07) 19 N/A N/A

Multicenter study

No referent N/A referent N/A

Yes 0.79 (0.65-0.95) .01 0.33(0.13-0.79) .01
Multinational study

No referent N/A referent N/A

Yes 0.83 (0.64-1.09) 18 N/A N/A
USinvolvement

No referent N/A referent N/A

Yes 1.04 (0.83-1.31) 73 N/A N/A

Type of expanded access

13 referent N/A referent N/A
|<d 0.84 (0.71-1.0) .05 N/A N/A
Tr. IND/Pr.8 0.95 (0.8-1.13) 54 N/A N/A

8For each variable (first posted date; sponsor; multicenter study; multinational study; US involvement; type of expanded access), odds ratios and 95%
Clsare shown related to the referent value.

BNI/A: not applicable.

CIP;: individual patients.

4S: intermediate-size population.

&Tr. IND/Pr.: Treatment IND/protocol.
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Table5. Predictors of the absence of information about the facility location in the records of expanded access studies registered with Clinica Trials.gov.

Variables Univariate analysis Multivariate analysis
Odds ratio (95% Cl)? P value Adjusted odds ratio (95% CI)? P value
First posted date
2020 referent N/AP referent N/A
2019 0.83 (0.68-1.0) .05 1.0(0.9-1.1) 94
2018 1.0(0.83-1.21) .99 1.09 (0.98-1.22) .10
2017 0.85 (0.7-1.04) 12 1.0(0.9-1.11) 98
Sponsor
Industry referent N/A referent N/A
Nonindustry 0.89 (0.74-1.07) 21 0.98 (0.9-1.07) .65
Multinational study
No referent N/A referent N/A
Yes 0.98 (0.91-1.05) .55 N/A N/A
Type of expanded access
|F° referent N/A referent N/A
1< 0.84 (0.71-1.0) .05 0.99 (0.91-1.08) 85
Tr. IND/Pr.© 0.76 (0.64-0.9) .001 1.04 (0.96-1.13) 30

For each variable (first posted date; sponsor; multicenter study; multinational study; US involvement; type of expanded access), odds ratios and 95%

Clsare shown related to the referent value.
BN/A: not applicable.

CIP: individual patients.

dis; intermediate-size population.

Tr. IND/Pr.: Treatment IND/protocol.

In order to verify the results of the logistic regression analysis,
we checked whether the variable “ Registration date” wasrelated
with the other variables. Indeed, wefound that thisvariablewas
related to the variable “ Type of expanded access’ (P=.002). By
contrast, the relationships between “Registration date” and all
the remaining variableswere not statistically significant (P>.05).
Therefore, we performed mediation analysis to verify whether
the effect of registration date on the risk of the absence of
information about the central contact person was significant per
seor rather isaresult of itsrelationship with the variable “ Type
of expanded access’ (potential mediator). Thisanalysisshowed
that the average causal mediation effect, that is the effect
dependent on the mediator, was not statistically significant
(P>.05; Table 6). By contrast, the average direct effect, that is
the effect of the variable “Registration date” itself, was
significant (P=.02; Table 6). Thus, the effect of the registration
date on the risk of the absence of information about the central
contact person is in itself statistically significant and is not a
result of its relationship with the variable “ Type of expanded
access.”

We aso found that the records of very few studies contained
citations to publications (17/228, 7.5%) and links (31/228,

https://www.jmir.org/2021/10/e26890

13.6%). Most of the links provided access to sponsors’ general
web sites (12/31, 39%) or sponsors genera policies of expanded
access (8/31, 26%). Asfew as 3 links provided accessto further
information about a given expanded access program. The
remaining links provided access to other related information.

Moreover, we examined the mode of registration of expanded
access studies. Most of the studies (193/228, 84.7%) had the
status “Available” in the first entry. This means that expanded
accessfor agivenintervention isavailableto patients. However,
there were also severa studies that, in the first entry, had the
status “ Temporarily not available” (16/228, 7.0%), “No longer
available” (15/228, 6.6%), or “Approved for marketing” (1/228,
0.4%). According to the definitions of those statuses[11], each
of them means that expanded access for a given intervention
wasavailablein the past. Thus, 32 studies (32/228, 14.0%) were
de facto registered retrospectively. Remarkably, 21 studies
(217228, 9.2%) were not available to patients at any point. Three
studies (3/228, 1.3%) had the status “Not yet recruiting” in the
first entry; thisis an unexpected finding because this status is
typica of interventiona clinical trials and not of expanded
access studies [13].

JMed Internet Res 2021 | vol. 23 | iss. 10 | 26890 | p. 8
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Borysowski & GOrski

Table 6. Mediation analysisto evaluate whether the effect of registration date on the risk of the absence of information about the central contact person

ismediated by the type of expanded access.

Variable Estimate 95% CI2 P value®
ACMES 0.05 ~0.009-0.200 18
ADEC 0.48 0.08-0.76 02

TE® 053 0.19-0.77 <.001
ot 0.05 -0.01-0.59 18

3Quasi-Bayesian 95% ClI.

5P value as determined by mediation analysis.
CACME: average causal mediation effect.
dADE: average direct effect.

°TE: total effect.

=VE proportion mediated.

Registration With Clinical Trials.gov of the Published
Expanded Access Studies

Another important problem that we addressed isthe percentage
of expanded access studiesthat has been registered with CT.gov.
To that end, we examined papers reporting on results of
expanded access treatment, with at least 1 center located in the
United States, and published from 2014 through 2019. We
excluded from this analysis studies that did not involve at least
1 US center because most expanded access studies registered
with CT.gov were availableto patientsin the United States. Our
inclusion criteria were met by 77 papers, and 70 different
interventions were used in the published studies. In most of the
studies, a drug was used (38/77, 49%), followed by a biologic
(28/77, 36%) and medical device (11/77, 14%). The studies
mostly concerned oncology (30/77, 39%), infectious diseases
(20/77, 13%), cardiovascular diseases (10/77, 13%), and other
medical specialties (27/77, 35%); 24 (24/77, 31%) studieswere
multinational, and 51 (51/77, 66%) were multicenter; 39 (39/77,
51%) studieswere funded from industry sources, 9 (9/77, 12%)
studies were funded from nonindustry sources, and the
remaining 29 studies (29/77, 38%) did not receive any funding.
The median number of patients was 23 (interquartile range,
3-149).

Only 21 papers (21/77, 27%) included an identifier typical of
CT.gov. However, we assumed that some studies may have
been registered without providing a relevant identifier in the
corresponding publication. Therefore, using keywordsfrom the
publications, we examined whether CT.gov contains records
matching the remaining 56 studies. We found that 12 of these
(12/77, 16%) were actually registered. Thus, overall, 33 of the
77 published studies (43%) were registered with CT.gov.

To put these findings into broader context, we also evaluated
the registration of clinical trials. In the first step, for each
expanded access study, we tried to identify a corresponding
clinical trial in PubMed of the same therapeutic intervention
that involved at least 1 center located in the United States and
was published in the same period of time. Weidentified 71 such

https://www.jmir.org/2021/10/e26890

trials (for the remaining 6 expanded access studies, there was
no trial evaluating the same intervention). We found that 68 of
71 (96%) trialswere registered with CT.gov. Asfew as 3 (3/71,
4%) trials were unregistered.

Inaddition, using logistic regression analysis, we identified the
predictors of an expanded access study not being registered
(Table 7). The following variables were entered into the
analysis: funding source, number of patients, and whether the
study was multicenter and multinational. Number of patients
(sample) was a continuous variable. Funding sources (Sponsors)
were divided into 3 categories: (1) industry (when a study was
at least in part funded by the pharmaceutical industry), (2)
nonindustry (when astudy was funded solely from nonindustry
sources), and (3) none (when a study received no funding). A
multicenter study was defined asastudy performed at 2 or more
centers. Studies performed in at least 2 countries were
considered multinational. Logistic regression analysis was
preceded by the evaluation of the multicollinearity of the
variables. However, the GVIF vaue for each variable was
between 1.1 and 1.4, indicative of a lack of multicollinearity
(detailed data not shown).

In this analysis, we adjusted for multiple comparisons using
Bonferroni correction. The adjusted level of datistical
significancewas set at P=.01. Inthe univariate analysis, studies
with a lower number of participants and studies funded from
nonindustry sourcesweremore likely to be unregistered (P=.009
and P=.008, respectively; Table 7). We also found that
single-center studieswerelesslikely to be unregistered (P=.002;
Table 7). However, none of the analyzed variables was a
predictor of study nonregistration in the multivariate analysis
(P>.01; Table 7).

While it was alower number of patients that was a predictor of
study nonregistration in the univariate analysis, a substantial
percentage of studiesinvolving ahigher number of participants
has not been registered either. In particular, 14 of 40 studies
(35%) involving at least 20 participants have not been registered.
Among the studies involving at least 100 participants, 5 of 22
(23%) have not been registered.
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Table 7. Predictors of nonregistration of the published expanded access studies.

Variables Univariate analysis Multivariate analysis
Odds ratio (95% Cl)2 P value Adjused odds ratio (95% Cl1)? P value

Sample 0.99 (0.99-0.99) .009 0.99 (0.99-1.0) 48
Sponsor

Industry referent N/AP N/A

Nonindustry 1.6 (1.14-2.23) .008 1.55 (1.08-2.24) .02

None 1.63 (1.06-2.51) 1.6 (1.0-2.55) .05
Multicenter study

Yes referent N/A N/A N/A

No 0.7 (0.56-0.87) .002 1.02 (0.73-1.43) 87
Multinational study

Yes referent N/A N/A N/A

No 0.9(0.7-0.1.14) N/A N/A

3Except for sample (which is a continuous variable), odds ratios and 95% Cl's are shown related to the referent value for each of the remaining variables

(sponsor, multicenter study, multinational study).
BN/A: not applicable.

Discussion

Overall, our results show that the information about expanded
access studies posted on CT.gov is quite fragmentary.
Remarkably, less than one-half of expanded access studies
performed in the United States have been registered with
CT.gov. In some cases, this may result from noncompliance
with the statutory requirement to register some expanded access
studies with CT.gov. The FDAAA of 2007 obliges the
responsible party of each applicableclinical trial being registered
with CT.gov to specify whether the drug (or other intervention)
evaluated in thetrial is also available through expanded access
[14]. If expanded access is available and the responsible party
is the drug’s manufacturer, then the sponsor has to register the
corresponding expanded access with CT.gov [8]. However, as
shown by our results, some sponsors failed to meet this
requirement. Other studies, especially those not linked with
applicableclinical trials may remain unregistered because there
are ssimply no regulations to mandate their posting on CT.gov.

A specific form of expanded access studies that are very likely
to remain unregistered is small studies performed outside of
expanded access programs. In general, expanded access has 2
different forms [10]. The first is expanded access programs
(some of which are linked with applicable clinical trials). Those
programs are launched by manufacturers of investigational
treatments and open to patients who meet specific eligibility
criteria. However, even in the absence of a specific program
providing accessto an investigational drug, adoctor can submit
to the manufacturer arequest for that drug for alimited number
of patientsunder hisor her care. Thus, some published expanded
access studies (especially those involving a small number of
participants) can be a result of not expanded access programs
but treatment of single patients outside of aformal program. It
is rather unlikely that studies performed outside of a formal
expanded access program have been registered with CT.gov.

https://www.jmir.org/2021/10/e26890

Indeed, the univariate logistic regression analysis showed that
studies with a lower number of participants are significantly
less likely to be registered. While multivariate analysis did not
confirm this finding, a subgroup analysis for the published
studies involving a higher number of patients revealed that the
proportion of unregistered studies was also considerable (eg,
amost one-quarter for studies involving at least 100
participants). Thus, study nonregistration is an important
problem even in the case of large expanded access programs.

For each of the 228 CT.gov-registered expanded access studies,
we also evaluated the completeness of the posted information.
We found that the records of many studies were incomplete,
and the information that was missing most often included the
detailed description of a study, facility information, central
contact person, and eligibility criteria. The absence of some of
those data depended on specific variables, especially the
registration year. Specifically, study registration in 2017
significantly increased the odds of the absence of information
about the central contact person. This may be associated with
the FDAAA 801 Final Rule. It expanded requirements for the
submission of clinical trial registration and results information
to CT.gov [8]. While this rule was issued in September 2016,
it became effectivein January 2017, and the responsible parties
were expected to be in compliance by April 18, 2017 [8]. We
believe that at that time, many sponsors devoted most of their
resources to ensure compliance with these regulations. This
may have resulted in a situation where fewer resources could
be devoted to expanded access (from a point of view of drug
development, expanded access is certainly not as important as
clinical trials). Therefore, for someresponsible parties, it might
take some time to improve standards of posting of information
about expanded access studies on CT.gov.

However, we were unable to identify a single factor associated
with an increased risk of nonposting of all types of data. In
particular, in the multivariate analysis, whether the data were
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missing from records was not significantly associated with the
funding source. Lack of some of those data, especially facility
information, can result from the nature of expanded access.
While some studies can be open to patients at specific medical
centers, investigational drugs can also used by doctorsresiding
in different locations [11]. In such cases, information about
facility location would be irrelevant. However, we cannot see
any justification for alack of data such as central contact person
or eligibility criteria (at least the main criteriashould be listed).
These are data that are particularly important for doctors and
patients who seek access to unapproved tretments.

We al so asked whether the absence of some of the required data
is specific to expanded access studies or rather is a broader
problem that pertains to clinical trials as well. We found that
certain data were indeed missing from the records of some
clinical trials. However, in the case of clinical trials, the scale
of this problem was much smaller. Furthermore, we found that
the percentage of unregistered clinical trials was very low
compared with expanded access studies. Overall, CT.gov is a
more complete source of information about clinical trials than
expanded access studies, at least for studies performed in the
United States.

An important question iswhether, apart from CT.gov, there are
other publicly available comprehensive sources of information
about expanded access studies. Generally, information about
investigational treatments can be obtained from afew different
sources. Thefirst of these are patient advocacy organizations
web sites. However, it was shown that, while most of these
present data on clinical trials, very few post any information
about expanded access studies [15]. Another potential source
of information isweb-based expanded access navigators. Inthe
United States, the primary navigator of that kind was devel oped
by the Reagan-Udall Foundation for the FDA [16]. However,
it posts data about single-patient expanded access only.
Furthermore, data on specific expanded access studies posted
by this resource are actually pulled from CT.gov [16]. Thus, if
the information posted on CT.gov isincomplete, this navigator
will not present complete data about single-patient expanded
access studies. Furthermore, unlike CT.gov, the navigator posts
no information about programs dedi cated to intermediate-sized
groups of patients and treatment IND/protocols. Overall, the
navigator is a much less complete source of information about
expanded access than CT.gov.

Some information about expanded access can be also found on
pharmaceutical companies web sites[17]. In particular, in the
United States, the 21st Century Cures Act of 2016 required
manufacturers of investigational drugsto post key information
about their general policies on evaluating and responding to
expanded access requests [18]. However, this act does not
explicitly require the manufacturers to post full listings of
available expanded access studies. Rather, it obliges them to
post a reference (eg, a hyperlink) to pertinent information on
CT.gov.

Thus, currently CT.gov isthe only primary source of information
about specific expanded access studies, at least in the United
States. In our opinion, CT.gov could be a very useful resource
for patients and health care providers because it enables
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searching studies based on several criteriathat areimportant in
practice, including disease, intervention name, facility location,
sponsor, or any combination thereof. However, some actions
have to be undertaken to fully exploit the potential of CT.gov
asasource of information about expanded access. First, CT.gov
should implement some measures to promote submission of all
datathat are required when registering expanded access studies.
Moreover, further research should be performed to evaluate
what percentage of expanded access studies linked with
applicableclinical trials have been registered with CT.gov. Such
research could be performed on the data collected by the FDA.
All expanded access studies in the United States have to be
approved by the FDA [1]. Thus, by comparing the FDA's data
with CT.gov records, one could determine the extent of
noncompliance with the statutory requirement to register
expanded access studies linked with applicable clinical trials
on CT.gov. If a substantial number of such studies have not
been registered, then some measures should be introduced to
enforce higher compliance. It is noteworthy that FDA-&ffiliated
authors have already published some reports on expanded access
based on the data contained in expanded access reguests
submitted to the FDA [19-21].

Moreover, we postul ate registration with CT.gov of all expanded
access studies available to patients in the United States
(regardless of whether these are linked with applicable clinical
trials). Since the registration of the latter category is not
mandatory, adecision about possible registration restswith the
manufacturer of the unapproved drug, biologic, or medical
device. However, to ensure fair access of patients and health
care providers to information about unapproved treatments, all
planned expanded access studies should be registered. We hope
that this article will raise awareness of this problem among
sponsors of expanded access studies.

Our study also enabled usto make someinteresting observations
about theincluded expanded access studies. First, we found that
most studies involved drugs used in oncology, neurology, and
infectious diseases. In the case of oncology, thisislikely caused
by generally poor prognosis of patients with different kinds of
cancer who have run out of approved treatments [22]. The high
number of expanded access studies in neurology may be
associated with the fact that some relatively frequent chronic
neurological diseases (eg, Alzheimer’s disease) do not have
effective treatments [23]. The high demand for unapproved
treatments in infectious diseases can be a result of the
development of resistance to approved drugs [24,25]. We aso
showed that only a small subset of studiesin our cohort was
funded by nonindustry sources. Therefore, in our view, in the
future, noncommercial sponsors might consider more
involvement in expanded access studies.

A limitation to our study is that we relied on data posted by
CT.gov only and did not verify their validity. For instance, most
of the included expanded access studies had the status
“Available’ inthefirst entry in the “History of Changes’ field.
However, theoretically, it is possible that in some of those
studies, the actual start date was earlier and preceded the date
of registration with CT.gov of a given study.
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Another limitation isthat we were unable to get accessto some
data about the factors that may impact the availability of
information about expanded access. Theseinclude, in particular,
the factors related to the sponsors of individua studies. For
instance, the number of the staff members to prepare and enter
relevant datainto CT.gov recordswill likely affect the efficiency
of the posting of information. Another important factor is
whether the sponsor has any previous experience with posting
on CT.gov of expanded access studies. Unfortunately, those
data are generally unavailable, so we were unable to include
them in our statistical analyses. We also could not analyze the
exact number of patientsthat were treated in individual studies
because CT.gov records do not contain relevant data. We hope

Borysowski & GOrski

that the publication of thisarticlewill encourage some sponsors
to share their experiences with posting on CT.gov of expanded
access studies.

In conclusion, CT.gov is the only primary, publicly available
source of information about expanded access studies, especially
those available in the United States. However, the data posted
by this register are fragmentary, which is an important factor
restricting accessto information about investigational treatments.
Introduction of the measures postulated in this paper will be
beneficial to patients and health care providers who seek
information about possibilities to use unapproved drugs,
biologics, and medical devices.

Acknowledgments

Thiswork was done at the Center of Bioethics, Harvard Medical School during the Kosciuszko Foundation Fellowship awarded
to the first author (JB). The sponsor had no rolein the design of the study and collection, analysis, and interpretation of dataand
in writing the manuscript. We are very grateful to Magdalena Zielenkiewicz, PhD (Institute of Mathemathics, University of

Warsaw) for expert statistical analysis of the results.

Conflictsof Interest
None declared.

References

1.  Expanded Access. Food and Drug Administration. URL: https.//www.fda.gov/news-events/public-health-focus/

expanded-access [accessed 2021-09-29]

2. Van Norman GA. Expanded Patient Accessto Investigational New Devices. Review of Emergency and Nonemergency
Expanded Use, Custom, and 3D-Printed Devices. JACC Basic Transl Sci 2018 Aug;3(4):533-544 [FREE Full text] [doi:

10.1016/}.jachts.2018.06.006] [Medline: 30175277]

3. Borysowski J, Gorski A. Compassionate use of unauthorized drugs: Legal regulations and ethical challenges. Eur JIntern
Med 2019 Jul;65:12-16. [doi: 10.1016/j.€jim.2019.04.008] [Medline: 31036436]

4.  NakadaH, TakashimaK. Where Can Patients Obtain Information on the Preapproval Access Pathway to Investigational
Treatment in Japan? A Survey of Patient Advocacy Organizations Websites. Clin Pharmacol Drug Dev 2019 Nov
08;8(8):978-983 [FREE Full text] [doi: 10.1002/cpdd.745] [Medline: 31592580]

5. daSilvaRE, LimaE, Novaes M, Osorio-de-Castro C. The High "Cost" of Experimental Drugs Obtained Through Health
Litigation in Brazil. Front Pharmacol 2020;11:752 [FREE Full text] [doi: 10.3389/f phar.2020.00752] [Medline: 32508660]

6. FountzilasE, Said R, Tsimberidou AM. Expanded access to investigational drugs: balancing patient safety with potential
therapeutic benefits. Expert Opin Investig Drugs 2018 Feb 22;27(2):155-162 [FREE Full text] [doi:

10.1080/13543784.2018.1430137] [Medline: 29353505]

7.  ClinicaTrials.gov. URL: https://www.clinicaltrials.gov/ [accessed 2021-09-29]
8.  Clinica Trias Registration and Results Information Submission. Federal Register: the Daily Journal of the United States

Government. 2016 Sep 21. URL: https://www.federal register.gov/documents/2016/09/21/2016-22129/
clinical-trials-registrati on-and-resul ts-informati on-submission [accessed 2021-09-29]

9. TseT, Fain KM, Zarin DA. How to avoid common problems when using Clinical Trials.gov in research: 10 issuesto
consider. BMJ 2018 May 25;361:k1452 [FREE Full text] [doi: 10.1136/bmj.k1452] [Medline: 29802130]

10. Caplan AL, Bateman-House A. Should patientsin need be given accessto experimental drugs? Expert Opin Pharmacother
2015 Jun 22;16(9):1275-1279. [doi: 10.1517/14656566.2015.1046837] [Medline: 26001178]

11. Caplan AL, Teagarden JR, Kearns L, Bateman-House AS, Mitchell E, Arawi T, et al. Fair, just and compassionate: A pilot
for making allocation decisionsfor patients requesting experimental drugs outside of clinical trials. JMed Ethics 2018 Nov
07;44(11):761-767. [doi: 10.1136/medethics-2016-103917] [Medline: 29982174]

12. ClinicalTrials.gov Registration Data Element Definitions for Expanded Access. Clinical Trials.gov PRS. 2020 Oct 1. URL:

https.//prsinfo.clinicaltrials.gov/expanded access definitions.html [accessed 2021-09-26]
13. ClinicalTrials.gov Protocol Registration Data Element Definitions for Interventional and Observational Studies.
ClinicalTrials.gov PRS. 2020 Oct 1. URL: https.//prsinfo.clinicaltrial s.gov/definitions.html [accessed 2021-09-29]

14. Public Law 110-85. Food and Drug Administration Amendments Act of 2007. URL : https.//www.govinfo.gov/content/
pka/PL AW-110publ 85/pdf/PL AW-110publ 85.pdf#page=82 [accessed 2021-09-29]

https://www.jmir.org/2021/10/e26890

JMed Internet Res 2021 | vol. 23 | iss. 10 | €26890 | p. 12
(page number not for citation purposes)


https://www.fda.gov/news-events/public-health-focus/expanded-access
https://www.fda.gov/news-events/public-health-focus/expanded-access
https://linkinghub.elsevier.com/retrieve/pii/S2452-302X(18)30140-2
http://dx.doi.org/10.1016/j.jacbts.2018.06.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30175277&dopt=Abstract
http://dx.doi.org/10.1016/j.ejim.2019.04.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31036436&dopt=Abstract
http://europepmc.org/abstract/MED/31592580
http://dx.doi.org/10.1002/cpdd.745
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31592580&dopt=Abstract
https://doi.org/10.3389/fphar.2020.00752
http://dx.doi.org/10.3389/fphar.2020.00752
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32508660&dopt=Abstract
http://europepmc.org/abstract/MED/29353505
http://dx.doi.org/10.1080/13543784.2018.1430137
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29353505&dopt=Abstract
https://www.clinicaltrials.gov/
https://www.federalregister.gov/documents/2016/09/21/2016-22129/clinical-trials-registration-and-results-information-submission
https://www.federalregister.gov/documents/2016/09/21/2016-22129/clinical-trials-registration-and-results-information-submission
http://www.bmj.com/lookup/pmidlookup?view=long&pmid=29802130
http://dx.doi.org/10.1136/bmj.k1452
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29802130&dopt=Abstract
http://dx.doi.org/10.1517/14656566.2015.1046837
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26001178&dopt=Abstract
http://dx.doi.org/10.1136/medethics-2016-103917
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29982174&dopt=Abstract
https://prsinfo.clinicaltrials.gov/expanded_access_definitions.html
https://prsinfo.clinicaltrials.gov/definitions.html
https://www.govinfo.gov/content/pkg/PLAW-110publ85/pdf/PLAW-110publ85.pdf#page=82
https://www.govinfo.gov/content/pkg/PLAW-110publ85/pdf/PLAW-110publ85.pdf#page=82
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Borysowski & Gorski

15.

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

Folkers K, Leone S, Caplan A. Patient advocacy organizations' information for patients on pre-approval accessto
investigational treatments. BMC Res Notes 2019 Oct 28;12(1): 706 [FREE Full text] [doi: 10.1186/s13104-019-4745-7]
[Medline: 31661023]

Expanded Access Navigator. Reagan-Udall Foundation for the Food and Drug Administration. URL: https://navigator.
reaganudal | .org/expanded-access-navigator [accessed 2021-09-29]

Jung E, Zettler PJ, Kesselheim AS. Prevalence of Publicly Available Expanded Access Policies. Clin Pharmacol Ther 2018
Nov 23;104(5):1016-1021. [doi: 10.1002/cpt.996] [Medline: 29271014]

21st Century Cures Act. United States Congress. 2016 Dec 13. URL: https://www.congress.gov/114/plaws/publ 255/
PLAW-114publ 255.pdf [accessed 2021-09-29]

Jarow JP, Lemery S, Bugin K, Khozin S, Moscicki R. Expanded Access of Investigational Drugs: The Experience of the
Center of Drug Evaluation and Research Over a 10-Year Period. Ther Innov Regul Sci 2016 Nov 30;50(6):705-709 [FREE
Full text] [doi: 10.1177/2168479016656030] [Medline: 27917324]

Jarow JP, Lemery S, Bugin K, Lowy N. Ten-Year Experience for the Center for Drug Evaluation and Research, Part 2:
FDA's Role in Ensuring Patient Safety. Ther Innov Regul Sci 2017 Mar 01;51(2):246-249 [EREE Full text] [doi:
10.1177/2168479016679214] [Medline: 28553566]

Jarow JP, Moscicki R. Impact of Expanded Access on FDA Regulatory Action and Product Labeling. Ther Innov Regul
Sci 2017 Nov 30;51(6):787-789 [FREE Full text] [doi: 10.1177/2168479017707800] [Medline: 30079277]

Wu T, Gu X, Cui H. Emerging Roles of SKP2 in Cancer Drug Resistance. Cells 2021 May 10;10(5):1147 [FREE Full text]
[doi: 10.3390/cells10051147] [Medline: 34068643]

Li J, Huang Q, Chen J, Qi H, Liu J, Chen Z, et a. Neuroprotective Potential s of Panax Ginseng Against Alzheimer's Disease:
A Review of Preclinical and Clinical Evidences. Front Pharmacol 2021 Jun 2;12:688490 [FREE Full text] [doi:
10.3389/fphar.2021.688490] [Medline: 34149431]

Frieri M, Kumar K, Boutin A. Antibiotic resistance. J Infect Public Health 2017 Jul;10(4):369-378 [EREE Full text] [doi:
10.1016/}.jiph.2016.08.007] [Medline: 27616769]

Colpitts C, Baumert T. Addressing the Challenges of Hepatitis C Virus Resistance and Treatment Failure. Viruses 2016
Aug 16;8(8):226 [FREE Full text] [doi: 10.3390/v8080226] [Medline: 27537906]

Abbreviations

aOR: adjusted odds ratio

CT.gov: ClinicalTrias.gov

FDA: Food and Drug Administration
FDAAA: FDA Amendments Act

GVIF: generalized variance inflation factor
IND: investigational new drug

OR: oddsratio

Edited by R Kukafka; submitted 02.01.21; peer-reviewed by E Bunnik, H Belli; commentsto author 24.01.21; revised version received
30.06.21; accepted 27.07.21; published 28.10.21

Please cite as:

Borysowski J, Gorski A

ClinicalTrials.gov as a Source of Information About Expanded Access Programs: Cohort Sudy
J Med Internet Res 2021;23(10): 26890

URL: https://www.jmir.org/2021/10/e26890

doi: 10.2196/26890

PMID:

©Jan Borysowski, Andrzej Gorski. Originally published in the Journal of Medical Internet Research (https://www.jmir.org),
28.10.2021. This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in the Journal of Medical Internet Research, is properly cited. The complete bibliographic
information, a link to the original publication on https://www.jmir.org/, as well as this copyright and license information must
be included.

https://www.jmir.org/2021/10/e26890 JMed Internet Res 2021 | vol. 23| iss. 10 | €26890 | p. 13

RenderX

(page number not for citation purposes)


https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-019-4745-7
http://dx.doi.org/10.1186/s13104-019-4745-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31661023&dopt=Abstract
https://navigator.reaganudall.org/expanded-access-navigator
https://navigator.reaganudall.org/expanded-access-navigator
http://dx.doi.org/10.1002/cpt.996
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29271014&dopt=Abstract
https://www.congress.gov/114/plaws/publ255/PLAW-114publ255.pdf
https://www.congress.gov/114/plaws/publ255/PLAW-114publ255.pdf
http://europepmc.org/abstract/MED/27917324
http://europepmc.org/abstract/MED/27917324
http://dx.doi.org/10.1177/2168479016656030
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27917324&dopt=Abstract
http://europepmc.org/abstract/MED/28553566
http://dx.doi.org/10.1177/2168479016679214
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28553566&dopt=Abstract
http://europepmc.org/abstract/MED/30079277
http://dx.doi.org/10.1177/2168479017707800
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30079277&dopt=Abstract
https://www.mdpi.com/resolver?pii=cells10051147
http://dx.doi.org/10.3390/cells10051147
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34068643&dopt=Abstract
https://doi.org/10.3389/fphar.2021.688490
http://dx.doi.org/10.3389/fphar.2021.688490
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34149431&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1876-0341(16)30127-7
http://dx.doi.org/10.1016/j.jiph.2016.08.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27616769&dopt=Abstract
https://www.mdpi.com/resolver?pii=v8080226
http://dx.doi.org/10.3390/v8080226
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27537906&dopt=Abstract
https://www.jmir.org/2021/10/e26890
http://dx.doi.org/10.2196/26890
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

