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Introduction 

Methods

Results 
Patients with rare diseases face multiple barriers to care, including long 
travel distances to specialists or clinical trials. Small patient populations 
spread across wide geographic areas also complicate clinical trial site 
selection and recruitment. As genetic sequencing becomes more 
common, the number of patients diagnosed with rare diseases will 
increase. Successful approval of emerging disease-modifying therapies 
for rare diseases will require trials to include diverse patient cohorts; 
these therapies are also likely to require long post-approval 
surveillance periods. There is an urgent need to track rare disease care 
patterns and geographic distributions in order to provide equitable 
access to care and research. 

Real-world data (RWD), or data collected outside of clinical trials, can 
inform natural history and outcomes studies, patient healthcare 
utilization, and can reveal gaps in access to care and research. Here, we 
demonstrate that a rare disease RWD platform can be used to 
estimate the distances that patients are traveling to receive care or to 
participate in clinical trials in two rare diseases: neurofibromatosis 2, 
a monogenic condition characterized by benign nerve tumor 
development, and chronic inflammatory demyelinating polyneuropathy 
(CIDP), a multifactorial, immune-related neurological condition 
resulting in peripheral nerve damage. 

This work was performed in compliance with Western IRB. A broad, 
umbrella consent was developed to allow for de-identified data from 
medical records to be used in minimal risk research. 

Cohort: Recruitment occurred via digital marketing; patients with NF2 
were also recruited via the Children's Tumor Foundation and NF2 
Biosolutions. Patients were asked to supply demographic information, 
sign a HIPAA release and consent form, and provide a list of hospitals 
and clinics where they receive care. Complete medical records were 
requested and digitized; re-requests were made every 6-12 months. 
Individuals were included if clinical notes confirmed a diagnosis of NF2 
or CIDP.

Distance to Care: Patient zip codes, hospital lists, and most recent visit 
dates from each hospital were exported. Patients were included if at 
least 50% of their requested records were received by AllStripes as of 
February 2020. An institution was only included in analyses if there 
were documents from December 2018-February 2020. Distances 
between patient and institution zip codes were calculated using a 
GoogleMaps API. 

Distance to Research: The zip codes of NF2 and CIDP trial sites in the 
U.S. and Canada were exported from ClinicalTrials.gov. To limit trials to 
those that patients could identify on their own, interventional trials 
involving drugs or devices were included if they were listed as “not yet 
recruiting” or “recruiting” as of February 4, 2020. Phase 4 studies 
were excluded. Four NF2 and 6 CIDP trials met these criteria. 
Distances between patient and trial site zip codes were calculated 
using a GoogleMaps API. 

Data Analysis: Analyses were performed using descriptive statistics. 
Distance was divided into four categories: short (<50 miles), 
intermediate (51-200 miles), long (201-500 miles), or very long (>500 
miles). 
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Figure 2: NF2 and CIDP Cohort Demographics
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Figure 4: Distance Travelled to Receive Care

Figure 5: Distance to NF2 Clinical Trial Sites

Conclusions

This study is one of the first to use a RWD platform to estimate travel distance to care 
and research in rare diseases. Most NF2 and CIDP patients in the cohort lived within a 
short distance of at least one institution where they receive care. However, without 
targeted recruitment of patients who live near known trial sites, most patients lived over 
200 miles from a clinical trial site that was not yet or actively recruiting. This suggests 
that opportunities to participate in clinical trials may be limited for individuals with 
these diseases. Recruitment for rare disease trials is challenging given the small 
numbers of patients who both live near a trial site and pass eligibility criteria. RWD 
offers the opportunity to track patient geography and care patterns to aid in trial site 
selection. 

Future work will use the AllStripes RWD platform to examine access to care and research 
across additional rare diseases in our research portfolio. As our platform also allows for 
abstraction and structuring of data from medical records to inform natural history, 
treatment outcomes, and healthcare utilization studies, future work will also examine 
whether distance traveled to care and access to research studies impact clinical 
outcomes.
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Limitations 
This was a small study and should not be considered a representative 
sample of all NF2 and CIDP patients. Patient-reported institution lists may be 
incomplete; additionally, this study assumed that the majority of patients 
did not move locations between Dec. 2018-Feb 2020. Given this limitation, 
distances to receive care should be interpreted as an estimate and not an 
absolute value. Finally, this study is limited by publicly available information 
on ClinicalTrials.gov; not all trials or trial sites may be publicly listed or kept 
up to date.  
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Figure 1: AllStripes RWD Platform Workflow  

Geographic Distribution (N)
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Median Min Max Median Min Max

Patient Institutions w/Records 2 1 5 2 1 9

Clinical Documents
per Patient 85 14 1,634 62 3 3,518

Years of Data Available 9 1 45 4 <1 19

Category % Patients

Radiology & Imaging 94.7%

Neurology 86.8% 

Audiology 68.4%

Common Document Types: NF2

Category % Patients

Neurology 75.7%

EMG / NCV Studies 60.4%

Common Document Types: CIDP

Medical records were requested from all institutions where the patient receives care. 
All clinical documents were classified by specialty and note type.

The minimum distance to care was calculated. To account for patients who may have 
moved, distance was calculated if documents were available from Dec. 2018-Feb. 2020 
and if >50% of records were received (NF2 n=18; CIDP n=84). The majority traveled a 
short distance to at least one institution.  
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Figure 6: Distance to CIDP Clinical Trial Sites

Distance to Care 
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Minimum Distance to a NF2 Clinical Trial Site

Distance to Research

The minimum distances between the zip codes of NF2 patients (n=38) and 9 trial sites 
across 4 eligible trials were calculated. The majority of NF2 patient zip codes were long 
or very long distances from a trial site. 

The minimum distances between the zip codes of CIDP patients recruited by Nov. 2019 
(n=71) and 15 sites across 6 eligible trials were calculated; most patient zip codes were 
long or very long distances from a trial site.

Nov. 2019 
(n=71)

Feb. 2020 
(n=111)

Northeast 18.3% 20.7%

Midwest 18.3% 7.2%

South 36.6% 48.7%

West 23.9% 21.6%

Canada 2.8% 1.8%
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Between Nov. 2019-Feb. 2020, 40 additional 
patients were recruited via targeted advertising 
within 200 miles of a large trial (8 sites). 
Distances between the cohort zip codes and 25 
sites across the 6 trials were then calculated (10 
new sites were added by sponsors during this 
time). Targeted recruitment and the presence of 
new trial sites resulted in most patients living 
within a short or intermediate distance of a trial 
site. 
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After targeted recruitment & addition of trial 
sites, 33% of CIDP patient zip codes were long 
or very long distances from the closest trial site 
(41% decrease from Nov. 2019) 

After targeted recruitment & addition of trial 
sites, 67% of CIDP patient zip codes were short 
or intermediate distances from the closest trial 
site (53% increase from Nov. 2019) 
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Note: Geographic distribution is based upon U.S. Census regions  
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