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Abstract

Store-and-forward teledermatology involves transmission
of a patient’s images to a healthcare provider and
subsequent response from the provider about the
diagnosis or management. Furthermore, telederma-
tology in which mobile phones (e.g. smartphones)
are utilized for communication between the patient
and their provider is referred to as mobile-
teledermatology. In this study, we investigate the use
of mobile-teledermatology in the management of
actinic keratoses. We demonstrate that mobile-
teledermatology may enhance communication
between the patient and their provider when
managing cutaneous disease and that even
individuals in older age groups are highly satisfied
with this type of follow up.

Keywords: dermatology, telemedicine, teledermatology,
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Topical 5-fluorouracil (5-FU), [1] is typically used as
field therapy for actinic keratosis [2], but patients
report treatment fear and misunderstanding with
using 5-FU [3]. Typical follow up has included
telephone-based grading and in-person follow up
[2]. However, mobile phone photography and
communication offers simplified interaction [4, 5],

but has not been explored in research contexts. The
purpose of this study was to assess whether mobile
teledermatology (TD) reduced the total number of 5-
FU doses applied and the number of clinic contacts
by patients on 5-FU field therapy.

Patients initiating topical 5-FU for actinic keratoses
(AK) at the University of California Davis
Dermatology Clinic were recruited between
September 2016 and May 2017. This was a parallel
group, two-arm, controlled pilot study with 1:1
allocation ratio using a priori binary randomization in

Table 1. Subject baseline demographics and clinical
characteristics. Comparison of subject characteristics in control
and teledermatology group.

Control Teledermatology p-
group group value

N 13 13

Sex (M/W) 13/0 12/1

Age range 58 to 84 54 to 83
67.7 6.9 673+76

*

Age (63.5-71.9) | (62.7-71.9) 0-9

16.1 +£9.2 18.5+10.8
H *

Baseline AK (105-21.7)  (12-25) 0.5

1.7+18 1.8+34
*

End AK (06-2.8)  (-0.2-3.9) 0.9

Treatment 29.7+149 256+9.2 04

doses* (20.7-38.7) = (20.1-31.1) ’
1.2+1.7 02+04

Nt *| *%
Clinic contacts (0.2-2.3) (:0.1-0.4) 0.03
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sequentially numbered and sealed envelopes to
assign subjects to control (telephone only) or TD
group (telephone plus mobile phone photography).
Actinic keratoses were counted at baseline and week
8. Both groups received phone calls at weeks 1, 2, 3,
4 (or until treatment discontinuation) to assess
medication adherence.

The control group followed standard-of-care
instructions regarding treatment discontinuation.
The TD group was given access to a secure HIPPA-
compliant cloud-based communication platform
(Klara Technologies Inc, New York, NY) to capture
and upload photos weekly (using personal
smartphones) and answer questions regarding
redness, swelling, stinging/burning, pain, and
presence of open sores. A board-certified
dermatologist assessed photos and reviewed
answers. Participant ranking of a “severe” side effect
or presence of erosions on photographic
examination was an indication to stop treatment.
The dermatologists’ feedback to continue or stop
treatment were provided to TD participants.
Outcome measures were assessed weekly and
included the number of treatment doses, clinic

contacts (phone call, electronic messages, and in-
person follow up), and satisfaction with TD
communication.

The sample size of 13 resulted in 80% power to
detect a one-day difference in clinic contacts with an
alpha set to 0.05. Statistical analyses were performed
with PROCTTEST procedure in SAS v9.4 (SAS Institute
Inc., Cary, NC, USA) and p<0.05 was considered
statistically significant. Patient satisfaction survey
responses were reported as percentages.

Of n=26 subjects recruited, n=13 were randomized
to each group and included in analysis. Nearly all the
subjects were men (96%) aged 54 to 84 years (Table
1). Although there were no significant differences in
AK counts or 5-FU treatment doses, the control
group had a significantly greater number of clinic
contacts compared to the TD group (1.2+1.7 versus
0.2+0.4, p=0.03). All subjects were satisfied with
mobile phone technology for AK follow up (Table 2).

This is a pilot study and future larger studies are
needed to expand on findings here for more
generalizable results. Nevertheless, our results
suggest that mobile phone and cloud based secure

Table 2. Patient Satisfaction Survey results. Results demonstrating responses for survey evaluating patient satisfaction with

teledermatology (mobile phone photography) follow up.

| think that the dermatologist was able to get as good an idea
about my skin problem by using mobile phone technology as
he/she would have in person.

2.1 would be happy to use this system again.

3. Please rate your satisfaction with this type of consultation.

4. How satisfied were you with the use of this mobile phone
based platform for communication?

5. Would you have preferred an in-person visit or a mobile
phone based visit for following your treatment?

Week 4 Week 8
(N=10) (N=13)
Agree 50% 92%
Disagree 10% 0%
Not sure 40% 8%
Agree 70% 92%
Disagree 10% 0%
Not sure 20% 8%
Very satisfied 50% 69%
Satisfied 30% 31%
Somewhat satisfied 10% 0%
Not satisfied 10% 0%
No opinion 0% 0%
Not satisfied 0% 0%
Mildly satisfied 30% 8%
Moderately satisfied 20% 31%
Very satisfied 50% 61%
In person follow up 40% 23%
Mobile phone based follow up 30% 38%
No preference 30% 38%

-2-
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communication  platforms  enhance patient
communication and reduce the number of clinic
contacts. Furthermore, our older demographic
population suggests that the benefits of mobile
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