Patient Preference and Adherence

Dove

ORIGINAL RESEARCH

Visit Adherence of Mild to Moderate Psoriasis
Patients: A Mobile-Based Randomized Study

YiZhao,' Gang Wang, (5)2 Wengqiong Ni,?
Zhiqiang Song,* Kun Chen,®

Chunlei Zhang, ¢ Shoumin Zhang,7
Yangfeng Ding,® Min Zheng,” Yulin Shi,'®
Zhimiao Lin, "' Xiaomin Liu,IZ

Xiaofei Zhang,I3 Qintian Zhou,'*

Kazi Deluwar Ahmed"*

'Department of Dermatology, Beijing Tsinghua
Changgung Hospital, School of Clinical Medicine,
Tsinghua University, Beijing, People’s Republic of
China; 2Department of Dermatology, Xijing Hospital,
Fourth Military Medical University, Xi’an, People’s
Republic of China; *Department of Dermatology,
Zhengzhou Central Hospital Affiliated to Zhengzhou
University, Zhengzhou, People’s Republic of China;
*Department of Dermatology, Southwest Hospital,
The Third Military Medical University, Chongqing,
People’s Republic of China; °Institute of Dermatology,
Chinese Academy of Medical Science and Peking
Union Medical College, Nanjing, People’s Republic of
China; *Department of Dermatology, Peking
University Third Hospital, Beijing, People’s Republic
of China; 7Department of Dermatology, Henan
Provincial People's Hospital, Zhengzhou 450003,
People’s Republic of China; ®Department of
Dermatology, Shanghai Skin Disease Hospital,
Shanghai, People’s Republic of China; "Department of
Dermatology, Second Affiliated Hospital, Zhejiang
University School of Medicine, Hangzhou, People’s
Republic of China; '®Department of Dermatology,
Shanghai Tenth People’s Hospital, Tongji University
School of Medicine; Institute of Psoriasis, Tongji
University School of Medicine, Shanghai, People’s
Republic of China; ''Department of Dermatology
and Venereology, Peking University First Hospital,
Beijing, People’s Republic of China; '*Department of
Dermatology, The University of Hong Kong—
Shenzhen Hospital, Shenzhen, People’s Republic of
China; *Department of Clinical Epidemiology and
Biostatistics, Beijing Tsinghua Changgung Hospital,
School of Clinical Medicine, Tsinghua University,
Beijing, People’s Republic of China; '*Scientific Affairs
and MSL Department, LEOPharma China, Shanghai,
People’s Republic of China

Correspondence: Yi Zhao

Department of Dermatology, Beijing Tsinghua
Changgung Hospital, School of Clinical Medicine,
Tsinghua University, No. 168 Litang Road, Beijing
102218, People’s Republic of China

Email zhaoyimd@tsinghua.edu.cn

Gang Wang

Department of Dermatology, Xijing Hospital,
Fourth Military Medical University, Xi'an 710032,
People’s Republic of China

Email xjwgang@fmmu.edu.cn

This article was published in the following Dove Press journal:
Patient Preference and Adherence

Objective: We aimed to prospectively evaluate the visit adherence in mild to moderate
psoriasis patients.

Methods: Plaque psoriasis patients aged 18 or above who were prescribed with a two-
component formula ointment were eligible for the study. The patients were randomly
assigned to group A or B, and received management with or without planned patient-
doctor communication via a mobile platform. The outpatient visit was scheduled at week
2, 8, 16, 28, 48, and 52. Visit adherence was evaluated as the visit rate of the patients.
Results: Two hundred twenty-one patients were included. Generally, the visit adherence
dropped over time during follow-up. The visit rates in group A were 5.2—15.7% through the
52 weeks, and similar rates were found in group B (7.5-17.0%, vs group A, P > 0.05).
A negative binomial regression model showed that older age and higher BSA were correlated
with more frequent visits.

Conclusion: The visit adherence of mild to moderate psoriasis patients was very low in
China. Proactive inquiries of the doctors via the mobile platform failed to improve the visit
adherence of the patients.

Keywords: psoriasis, visit adherence, topical treatment

Introduction

Visit adherence, referring to the attendance at scheduled visits, is a concept that is
gaining attention across medical fields but has been most extensively studied in
patients with HIV.! Studies have shown that visit adherence is essential for chronic
disease management, not only improving treatment effect but also predicting the
outcome of the patients.'” For chronic skin diseases such as psoriasis, long-term
control is highly dependent on patient adherence.>* Studies have shown that improv-
ing adherence can lead to better treatment efficacy for the patients.*

Visit adherence in psoriasis patients is potentially important because most of the
patients, especially those of mild to moderate disease, are managed in the outpatient
department of dermatology. According to guidelines for psoriasis, efficacy and
safety need to be evaluated continuously, or at least regularly at reasonable interval,
and the clinical decision should be adjusted accordingly. This strategy is important
for maintaining a minimal disease activity status, avoiding relapse, and improving
the quality of life for the patients.®’ Strategic scheduling of office visits can be
crucial to enhance drug adherence.® Therefore, visit adherence for psoriasis patients
is necessary to be studied to support the real-world clinical decision.

Visit adherence in dermatology has not been studied vigorously. In China, due
to the relatively short history of using the electronic medical recording system and
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the great diversity of hospital information systems, it is
difficult to obtain robust data in retrospective studies. For
this reason, we conducted a prospective mobile-based
study to evaluate the visit adherence in mild to moderate
psoriasis patients.

Methods

Study Patients
Mild to moderate (BSA < 10) plaque psoriasis patients aged
18 or above were eligible for the study if they were pre-
scribed with a two-component formula ointment, calcipo-
triol and betamethasone dipropionate (Daivobet®, LEO
Pharma). The patients must be willing and able to commu-
nicate with the doctor through software on a smartphone
platform. The patients included in the study should agree to
the visit-plan with informed consent obtained beforehand.
The patients would be excluded if they were diagnosed as
guttate, pustular or erythrodermic psoriasis, psoriatic arthri-
tis, or skin infection; or had received biologics in the past
three months, other systemic drugs or PUVA in the past four
weeks, UVB treatment or other topical treatment for psor-
iasis in the past two weeks. Other exclusion criteria included
allergy to the components of Daivobet™, hypercalcemia, liver
or kidney dysfunction, severe heart or mental disorders,
alcohol or drug addiction, and Cushing’s or Addison’s dis-
ease. Pregnant or lactating women or those who intended to
get pregnant during the study period; would also be excluded.

Study Design

Randomization and Allocation

This was a multi-center long-term study conducted in
twelve hospitals between May 2017 and January 2019.

Mild-to-moderate
psoriasis patients

The
a computer-generated random sequence. Patients included

randomization was performed according to
would be randomly assigned to group A or B. In group A,
the patients would receive regular management plus the
planned communication between the patients and the doc-
tors on the mobile software platform. In group B, the
patients would receive the same management without

scheduled patient-doctor communication.

Intervention

All patients prescribed with Daivobet™ were advised to follow
a sequential treatment protocol.” In the induction stage, use
Daivobet® once daily for 2-4 weeks till the skin lesions
become flat. In the transition stage, use Daivobet once every
other day till the lesion color fades. Lastly, in the maintenance
stage, use Daivobet® twice a week or Devonex™ (LEO
Pharma A/S, Ballerup, Denmark) once daily for at least eight
weeks, then switch to ’treat-as-needed’ till week 52.

Doctors participated in this study were all certified der-
matologists. A commercially available mobile application,
namely Xingshulin (Xingshulin Information Technology
(Beijing) Co. LTD), would be installed by each doctor and
patient before participating in the study. The interface of the
app is in Chinese. All patients would receive medical infor-
mation automatically delivered via the application (Figure 1).
The information included frequently asked-for information,
reminder for application of the drug, reminder for regular
visits, and self-assessment forms. If the patient asked
a question via the platform, the doctor should respond to
the patient in 24 hours. In group A, the mobile system
would automatically send messages to the responsible doc-

tors reminding them to initiate additional proactive

B Proactive inquiry by the doctor (a)

[Z1 Reminding of drug application (b)

[ Frequently asked-for information (c)

& Reminding of regular visit (d)

EE Response to the patient initiated
communication (e)

f Questionnaire at week 12.

e

4 Visit rate evaluated

Group A
l/ [T [I]
Included
(n=221)
Group B ................................
(n = 106)

* ¢« 1

¢ ¢ ¢ 2

Follow-up planned i

2 8 12

16 28 48 52 Week

Figure | Study flow chart. “R” indicates randomization; (a) In group A, the mobile system would automatically send massages to the responsible doctor reminding them to
initiate additional proactive communication with the patients twice in the first 4 weeks, and once in 4 weeks after the second month. Patients in group B would not receive
such proactive communication; (b) once a week in the first 4 weeks, and once in two weeks after the second month till week 16; (c) twice a week in the first 4 weeks, then
once a week till week 52; (d) visit planned at week 2, 8, 16, 28, 48 and 52, notification would be sent 48 hours before the visit; (e) If the patients initiated a communication via

the platform, the responsible doctor should respond to the patient in 24 hours.
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communication with the patients twice in the first four weeks
and once in four weeks after the second month. Patients in
group B would not receive such proactive communication,
but they were allowed to initiate communication with the
doctors if needed. (Study flow chart shown in Figure 1). The
patients were not informed that their visit adherence would
be monitored.

Data Collection and Adherence Evaluation

Clinical data collected include the patients’ sex, age, educa-
tion status, and complications, as well as the type, onset time,
and treatment of psoriasis. The outpatient visit was planned at
week 2, 8, 16, 28, 48, and 52. Visit adherence was evaluated
as the patients’ visit rate at week 2, 8, 16, 28, 48, and 52.

A questionnaire was sent to the patients at week 12 to
evaluate the adherence of drug application in the past four
weeks. The questions included in the questionnaire were:
1. How frequently did you use the drug? 2. How often did
you fail to use the drug because of forgetfulness? 3. How
often did you fail to use the drug because you thought it
was unnecessary? 4. How often did you fail to use the drug
because of the burden caused by drug application? 5. The
average time (min) needed to apply the drug each day? For
question 1-4, a 5-score response scale was defined as 0.
Never, 1. Rarely, 2. Sometimes, 3. Often, and 4. Always.
For question 5, the 5-score response scale was: 0. Omin, 1.
1-5min, 2. 6-10min, 3. 11-15min, and 4. > 16min.

Statistical Analyses

The differences of demographic and clinical variables
between group A and B were analyzed using one-way
ANOVA and Kruskal Wallis tests for continuous variables
and Chi-Square or Fisher’s exact tests for categorical
variables. Then, a negative binomial regression model
was used to explore the baseline variables in association
with the visit adherence, adjusted for sociodemographic
variables which were significant in bivariate analysis.
STATA version 15.0 (StataCorp, College Station, TX,
USA) was used for all analyses. P < 0.05 was considered
statistically significant.

Results
Demographic Profile

Two hundred twenty-one patients were included in the
study. 115 (52.0%) and 106 (48.0%) of them were in
group A and B, respectively. The mean age of the patients
was 34.1£10.6. 105 (47.5%) of them were younger than
30, 62 (28.1%) were aged 30-40, and 54 (24.4%) were

older than 40. 216 (97.7%) patients were Han ethnicity,
109 (49.3%) received college education or above, and 19
(8.6%) had an allergy history. 86 (38.9%) of the patients
had a history of psoriasis for 0-5 years, and 198 (89.6%)
had no co-morbidities. 93 (42.1%) patients never received
treatment for psoriasis, and 204 (92.3%) had received
medication for indications other than psoriasis. 183
(82.8%) of the patients were scored PGA < 2, and 135
(61.1%) BSA < 6. In group A, there were an average of
6.7 £ 5.3 proactive inquires between the patients and the
responsible doctors. In comparison, only 1.4 £ 0.5 com-
munication took place with only 13 patients in group
B (Table 1).

Visit Rate of the Patients

The visit rates in group A were 13.9%, 11.3%, 15.7%,
15.7%, 5.2% and 9.6% at week 2, 8, 16, 28, 48 and 52,
respectively. In group B, the visit rates were 12.3%,
17.0%, 14.2%, 11.3%, 8.5% and 7.5% at week 2, 8, 16,
28, 48 and 52, respectively. No statistical significance was
detected for the visit rates between the two groups
(c*>=4.740, P > 0.05). Table 2 and Figure 2 demonstrate
the visit profile of both groups.

Factors Correlated to Total Visits

In the negative binomial regression model used to analyze
the factors in association with the total number of visits,
older age (except for age over 60) and higher BSA was
found to be associated with more visits (Table 3).

Adherence to Drug Application

Forty-one patients responded to the questionnaire at week
12. During the past four weeks, 13 (31.7%) of the patients
responded “never” to “sometimes” used the drug (Table 4).

Discussion

Psoriasis is a common chronic relapsing inflammatory
disease which affects 0.47% of the population in China
and 2-3% worldwide, imposing a significant impact on
patients’ quality of life.'® Topical treatment is the mainstay
of treatment for mild to moderate psoriasis."' Sequential
treatment of a long period of up to 52 weeks has been
shown to lead to better control and minimize the number
of relapses for psoriasis patients.”''"'* However, for such
long-term management strategies, adherence of the
patients is essential for achieving proper response. In our
study, we prospectively studied the visit adherence of the
mild to moderate psoriasis patients. According to the
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Table | Demographic Characteristics of the Patients

Group A | Group B | Total

N% 115(52.0) 106(48.0) | 221
Sex

Male 58(50.4) 63(59.4) 121(54.8)

Female 57(49.6) 43(40.6) 100(45.2)
Age

<30 58(50.4) 47(44.3) 105(47.5)

30~40 32(27.8) 30(28.3) 62(28.1)

40~50 17(14.8) 24(22.6) 41(18.6)

50~60 6(5.2) 2(1.9) 8(3.6)

>60 2(1.7) 3(2.8) 5(2.3)
Nationality

Han 111(96.5) 105(99.1) | 216(97.7)

Non-Han 4(3.5) 1(0.9) 5(2.3)
Education

Middle school or below 25(21.7) 18(17.0) 43(19.5)

High school 36(31.3) 331L.1) 69(31.2)

College 48(41.7) 52(49.0) 100(45.2)

Master or above 6(5.2) 3(2.8) 94.1)

Allergic history 9(7.8) 10(9.4) 19(8.6)
Duration of psoriasis (Year)*

0~5 54(47) 32(30.2) 86(38.9)

5~10 18(15.7) 30(28.3) 48(21.7)

10~15 27(23.5) 19(17.9) 46(20.8)

15~20 8(7) 8(7.5) 16(7.2)

>20 8(7) 17(16) 25(11.3)
Complications

Metabolic Syndrome 8(7.0) 15(14.2) 23(10.4)

Non-MS 107(93.0) | 91(85.8) 198(89.6)
PGA*

| 46(40.0) 30(28.3) 76(34.4)

2 56(48.7) 51(48.1) 107(48.4)

3~5 13(11.3) 25(23.6) 38(17.2)
BSA

<3 52(45.2) 35(33) 87(39.4)

4~6 22(19.1) 26(24.5) 48(21.7)

7~10 41(35.7) 45(42.5) 86(38.9)

Previous psoriasis medication | 61(53.0) 67(63.2) 128(57.9)

No 54(47.0) 39(36.8) 93(42.1)
Prescribed treatment

Topical 89(77.4) 82(77.4) 171(77.4)

Topical + UV 11(9.6) 15(14.2) 26(11.8)

Sys *Topical 15(13.0) 8(7.5) 23(10.4)

Systemic 0(0.0) 1(0.9) 1(0.5)
Topical treatment

Daivobet only 84(73.0) 67(63.2) 151(68.3)

(Continued)

Table | (Continued).

Group A | Group B | Total
Daibobet + other topics 28(24.3) 37(34.9) 65(29.4)
Other topics 3(2.6) 1(0.9) 4(1.8)
Non 0(0.0) 1(0.9) 1(0.5)

Systemic treatment prescribed

Retinoids 0(0.0) 2(0.9) 2(0.9)
Other systemic drugs 15(13.0) 7(6.6) 22(10.0)
Non 100(87.0) | 97(91.5) 197(89.1)

Note: * P < 0.05.

guidelines and clinical practice, we hypothesized that
planned follow-up at week 2, 8, 16, 28, 48, 52 in a year
was reasonable. And the patients all agreed to the follow-
up plan at baseline.

Visit Adherence

In this study, we found the visit adherence in psoriasis
patients was very low. The visit rate quickly dropped to
13.1% two weeks after baseline and continued falling
slowly during the whole course. Our study was performed
with the aid of a mobile system, which automatically
delivered notice and information to the patients. Such
tools have been reported to be able to increase the adher-
ence and treatment effect for psoriasis.'*!> Therefore, the
visit adherence in dermatology without proper manage-
ment system might be worse.

Factors Affecting Visit Adherence

In this study, the doctor’s inquiry initiation was not man-
datory. In group A, an average of 6.7 + 5.3 proactive
inquiries were given to the patients by the responsible
doctors. However, the doctors’ proactive communication
failed to increase visit adherence.

Table 2 Visit Rates in Each Group

Visit Group A n (%) Group B n (%) Total
Week 0 115(100.0) 106(100.0) 221(100.0)
Week 2 16(13.9) 13(12.3) 29(13.1)
Week 8 13(11.3) 18(17.0) 31(14.0)
Week 16 18(15.7) 15(14.2) 33(14.9)
Week 28 18(15.7) 12(11.3) 30(13.6)
Week 48 6(5.2) 9(8.5) 15(6.8)
Week 52 11(9.6) 8(7.5) 19(8.6)

Note: C2 = 4.740, P > 0.05.
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Figure 2 Visit and lost-of-visit of the patients. Number of patients remained visit or lost to visit through the 52 weeks. Filled bar: visit in group A, empty bar: visit in group B,

full line: lost-of-visit in group A, dotted line: lost-of-visit in group B.

We were able to address some of the reasons why the
patients continued visiting the doctors. In our regression ana-
lysis, older age (except for age over 60), and higher baseline
BSA were correlated with a higher visit adherence. People
aged 30-60 might be more concerned about their disease
condition than those younger or retired. The disease severity
entailing management might increase such kind of concern.
Thus, the two factors might promote the patient to revisit.

We could not track the personal reason for the patients
lost to follow-up. In China, prior appointment before out-
patient visits has not become a routine practice. Many of our
patients were not scheduled manually by the medical

Table 3 Negative Binomial Regression for Patient Visit

IRR | Std. 95% Conf. z P
Err. Interval
Group 1.01 | 0.1l 0.82 —1.24 0.09 0.93
Female 1.14 | 0.12 0.93-1.4 1.27 0.21
Age
30~40 129 | 0.16 1.01-1.65 2.07 0.04
40~50 1.32 | 0.18 1-1.73 1.96 0.05
50~60 1.79 | 0.44 1.11-2.89 2.39 0.02
>60 0.99 | 0.38 0.46-2.11 -0.04 | 0.97
BSA
4~6 1.06 | 0.15 0.79-1.41 0.37 0.71
7~10 1.27 | 0.15 1.01-1.6 2.02 0.04
_cons 122 | 0.16 0.94-1.59 1.51 0.13

Abbreviation: IRR, incidence rate ratio for patient visit.

professionals for the next visit. This might have an impact
on visit adherence of the patients. In most hospitals, derma-
tology patients could be registered on-site. In our study, all
participating dermatologists were asked to guarantee the
registration for the patients included. And the medical insur-
ance coverage of Chinese citizens was 95%.'¢ Therefore, the
registration availability and cost for seeing the doctor might
not be a significant barrier to visit the dermatologists.

Adherence to Drug Application
The patients who responded to the survey at week 12 might
have better adherence than those who failed to respond. About

Table 4 Survey on Drug Application at Week 12

Score* 0-2 3-4

I. How frequent did you used the drug? 13(31.7) | 28(68.3)
2. How often did you fail to use the drug because | 35(85.4) | 6(14.6)
of forgotten?

3. How often did you fail to use the drug because | 35(85.4) | 6(14.6)
you thought it was unnecessary for your disease

condition?

4. How often did you fail to use the drug because | 38(92.7) | 3(7.3)
of the burden caused by drug application?

5. The average time needed to apply the drug? 26(63.4) | 15(36.6)
(min/d)

Notes: *N=41|. Regarding the past 4 weeks, for question 1—4, the 5-score scale
response was defined as: 0. Never, |. Rare, 2. Sometimes, 3. Often and 4. Always.
For question 5, the 5-score scale response was: 0. Omin, |-1-5min, 2. 6—10min, 3.
I'1-15min and 4. 2 [6min.
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one-third of the 41 responding patients “never” to “sometime”
used the drug during the past four weeks. Therefore, the
overall adherence can be even more worrisome.

Limitation

For HIV-infected patients, studies have shown that increased
adherence with regularly scheduled visits is not only asso-
ciated with reduced viral loads but also improved survival.'”'®
The treatment efficacy of the two-component product with
proper compliance has been shown in other studies.'® !
Whether the reduced visit adherence would affect the effec-
tiveness of the treatment also deserves further investigation.
However, we could not objectively evaluate the treatment
efficacy or safety during this study due to the loss of follow-
up. We did not study the visit adherence of severe psoriasis
patients. It is also interesting to study more detailed aspects in
application of the smartphone platform (eg how often did the
patient opened the app). However, due to the setting of the

platform, such evaluation was not able to be conducted.

Summary and Conclusion
Patients were asked to follow a certain visiting plan as
a norm in everyday practice. But this study shows that the
patients would not follow the visiting plan actually even
when alerted by smartphone platforms and additional inqui-
ries from physicians. Therefore, management relying on such
kind of plan would be insecure under current circumstances.
The efficacy and safety would be hard to ensure, and the
long-term risk, such as metabolic complications and psoriatic
arthritis, would be challenging to manage. Strategies consist
of more complicated interventions might be able to achieve
a significant improvement of adherence.”” However, the
application of such kind of interventions is highly dependent
on real-world settings. Therefore, great needs still exist for
evaluating the real-world effectiveness of such interventions.
In conclusion, the visit adherence of mild to moderate
psoriasis patients was very low in China. Proactive inqui-
ries of the doctors via the smartphone software platform
failed to improve the visit adherence of the patients.

Key Message

Visit adherence of mild-to-moderate psoriasis patients was
found to be very low regardless of proactive inquiries of
the doctors in this mobile-based study.
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