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Off-label prescribing is the use of a drug for an indication not approved by the Food and 

Drug Administration (FDA), often driven by low financial incentives to seek regulatory 

approval for every possible indication, particularly for uncommon diseases.1 Off-label 

prescribing is often used in the treatment of skin diseases, with the frequency of off-label 

prescribing for several common skin diseases ranging from 17–73% during the 1990s.2 

However, little is known about the frequency of off-label prescribing for uncommon 

conditions and whether the frequency of off-label prescribing has changed with the 

introduction of new FDA-approved treatments.

To evaluate the frequency of off-label prescribing, a representative set of common and 

uncommon dermatologic diagnoses was identified from prior studies.2,3 Using the National 

Ambulatory Medical Care Survey (NAMCS), encounters for these diagnoses between 2006–

2015 were identified using International Classification of Diseases, 9th Revision, codes. To 

improve accuracy of estimates, diagnoses from our initial representative list with fewer than 

15 encounters were excluded; due to the limited number of surveyed encounters in NAMCS, 

several uncommon conditions could not be evaluated (e.g. dermatomyositis).

To minimize misclassification bias, only encounters with a single primary diagnosis code 

were included (ignoring codes for growths which would not require prescription treatment 

and “V-codes”). From these encounters, the prescribed drugs were extracted and classified as 

on-label or off-label for their corresponding diagnoses using IBM Micromedex.4 Unrelated 

medications (e.g. atorvastatin), vitamins, and over-the-counter medications without FDA 

approval for the diagnosis were excluded. The primary outcome was the frequency of 

encounters with at least one prescription for an off-label medication. Secondary analyses 
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included the percentage of medications which were off-label for a given diagnosis. 

Statistical analyses were performed using Stata 15 (StataCorp).

The frequency of off-label prescribing ranged from 0.9% for herpes zoster to 58% for 

systemic lupus erythematosus (Table 1). Notably, since some common treatments such as 

topical and systemic steroids have broad labelled indications, our results may underestimate 

the true prevalence of off-label prescribing. Prescribing behavior was similar for 

dermatologists and nondermatologists, except for hidradenitis suppurativa, for which 

dermatologists prescribed off-label medications nearly twice as frequently, although this 

difference was not statistically significant (p=0.11, chi2).

Off-label prescribing remains a significant part of the care of patients with skin disease, even 

for common conditions such as acne and rosacea. For instance, nearly a fifth of acne visits 

included off-label prescribing, which may be related to treatments such as spironolactone.5 

Off-label prescribing was particularly frequent for uncommon skin diseases with few FDA-

approved treatments such as hidradenitis suppurativa, bullous pemphigoid, and systemic 

lupus erythematous. These findings highlight a need for the continued development of FDA-

approved treatments for skin diseases.

In addition, given the continued importance of off-label prescribing for the treatment of skin 

disease, it is concerning that a recent analysis of compendia used by Medicare for coverage 

determinations identified that many off-label treatments for skin disease were not included.3 

Efforts to ensure consistent access to appropriate off-label medications are needed to ensure 

high-quality care for the unique needs of patients with skin disease.

Funding/Support:

Dr. Barbieri is supported by the National Institute of Arthritis and Musculoskeletal and Skin Diseases of the 
National Institutes of Health under award number T32-AR-007465 and receives partial salary support through a 
Pfizer Fellowship grant to the Trustees of the University of Pennsylvania.

Role of the Funder/Sponsor: The funding sources had no role in the design and conduct of the study; collection, 
management, analysis, and interpretation of the data; preparation, review, or approval of the manuscript; and 
decision to submit the manuscript for publication.

References:

1. Dresser R, Frader J. Off-Label Prescribing: A Call for Heightened Professional and Government 
Oversight. The Journal of Law, Medicine & Ethics. 2009;37(3):476–486.

2. Sugarman JH, Fleischer AB, Feldman SR. Off-label prescribing in the treatment of dermatologic 
disease. J Am Acad Dermatol. 2002;47(2):217–223. [PubMed: 12140467] 

3. Barbieri JS, St Claire K, Mostaghimi A, Albrecht J. Evaluation of Clinical Compendia Used for 
Medicare Part D Coverage Determinations for Off-label Prescribing in Dermatology. JAMA 
Dermatol. January 2019.

4. DRUGDEX Detailed Drug Information. http://www.micromedexsolutions.com/
micromedex2/4.85.0/WebHelp/Document_help/Drug_Eval_document.htm. Accessed April 26, 
2019.

5. Barbieri JS, James WD, Margolis DJ. Trends in prescribing behavior of systemic agents used in the 
treatment of acne among dermatologists and nondermatologists: A retrospective analysis, 2004–
2013. J Am Acad Dermatol. 2017;77(3):456–463.e4. [PubMed: 28676330] 

Chu et al. Page 2

J Am Acad Dermatol. Author manuscript; available in PMC 2021 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.micromedexsolutions.com/micromedex2/4.85.0/WebHelp/Document_help/Drug_Eval_document.htm
http://www.micromedexsolutions.com/micromedex2/4.85.0/WebHelp/Document_help/Drug_Eval_document.htm


A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Chu et al. Page 3

Ta
b

le
 1

.

D
at

a 
fr

om
 N

at
io

na
l A

m
bu

la
to

ry
 M

ed
ic

al
 C

ar
e 

Su
rv

ey
 2

00
6–

20
15

.

A
ll

D
er

m
at

ol
og

y
N

on
-D

er
m

at
ol

og
y

IC
D

-9
D

ia
gn

os
is

%
 w

it
h 

at
 le

as
t 

on
e 

of
f-

la
be

l 
pr

es
cr

ip
ti

on
 

(9
5%

 C
I)

%
 o

f 
m

ed
ic

at
io

ns
 

th
at

 a
re

 o
ff

- 
la

be
l

E
st

im
at

ed
 

nu
m

be
r 

of
 

vi
si

ts
, 

m
ill

io
ns

%
 w

it
h 

at
 le

as
t 

on
e 

of
f-

la
be

l 
pr

es
cr

ip
ti

on
 

(9
5%

 C
I)

%
 o

f 
m

ed
ic

at
io

ns
 

th
at

 a
re

 o
ff

- 
la

be
l

E
st

im
at

ed
 

nu
m

be
r 

of
 

vi
si

ts
, 

m
ill

io
ns

%
 w

it
h 

at
 le

as
t 

on
e 

of
f-

la
be

l 
pr

es
cr

ip
ti

on
 

(9
5%

 C
I)

%
 o

f 
m

ed
ic

at
io

ns
 

th
at

 a
re

 o
ff

- 
la

be
l

E
st

im
at

ed
 

nu
m

be
r 

of
 

vi
si

ts
, 

m
ill

io
ns

69
2.

6,
 

69
2.

9

C
on

ta
ct

 

D
er

m
at

iti
s†

6.
7 

(5
.1

 –
 8

.3
)

3.
5 

(2
.5

 –
 4

.6
)

44
7.

0 
(4

.7
 –

 9
.4

)
3.

4 
(1

.9
 –

 4
.8

)
14

6.
5 

(4
.4

 –
 8

.6
)

3.
6 

(2
.3

 –
 4

.9
)

30

70
2.

0
A

ct
in

ic
 

K
er

at
os

is
1.

1 
(0

.5
 –

 1
.8

)
0.

6 
(0

.2
 –

 1
.1

)
39

1.
3 

(0
.6

 –
 1

.9
)*

0.
7 

(0
.2

 –
 1

.2
)

35
0.

3 
(0

.0
 –

 0
.7

)
0.

1 
(0

.0
 –

 0
.1

)
4.

4

70
6.

1
A

cn
e

20
 (

17
 –

 2
3)

10
 (

8 
– 

12
)

34
20

 (
17

 –
 2

3)
9.

4 
(8

.0
 –

 1
0.

9)
27

20
 (

12
 –

 2
7)

13
 (

6 
– 

21
)

7.
1

07
8.

10
, 

07
8.

12
, 

07
8.

19
V

ir
al

 W
ar

ts
13

 (
9 

– 
16

)
10

 (
7 

– 
12

)
17

15
 (

9 
– 

21
)

12
 (

8 
– 

16
)

8.
7

10
 (

5 
– 

15
)

7.
2 

(3
.6

 –
 1

0.
8)

8.
2

69
6.

1
Ps

or
ia

si
s

13
 (

9 
– 

17
)

4.
5 

(3
.0

 –
 6

.0
)

10
13

 (
8 

– 
17

)
4.

5 
(2

.8
 –

 6
.1

)
8.

9
16

 (
3 

– 
28

)
4.

6 
(0

.1
 –

 9
.1

)
1.

2

05
3.

9
H

er
pe

s 
Z

os
te

r
0.

9 
(0

.0
 –

 2
.1

)
0.

4 
(0

.0
 –

 1
.1

)
7.

2
0 

(0
 –

 0
)

0 
(0

 –
 0

)
0.

5
0.

9 
(0

.0
 –

 2
.3

)
0.

5 
(0

.0
 –

 1
.1

)
6.

7

69
5.

3
R

os
ac

ea
33

 (
26

 –
 4

0)
20

 (
15

 –
 2

5)
6.

5
34

 (
26

 –
 4

2)
19

 (
14

 –
 2

3)
5.

4
27

 (
7 

– 
48

)
24

 (
5 

– 
44

)
1.

2

69
1.

8
A

to
pi

c
D

er
m

at
iti

s
10

 (
2 

– 
18

)
3.

9 
(1

.1
 –

 6
.8

)
6.

0
6.

3 
(1

.6
 –

 1
1.

1)
2.

6 
(0

.4
 –

 4
.7

)
1.

9
12

 (
0 

– 
23

)
4.

6 
(0

.5
 –

 8
.7

)
4.

0

69
0.

10
Se

bo
rr

he
ic

D
er

m
at

iti
s

5.
4 

(1
.5

 –
 9

.2
)

2.
9 

(0
.5

 –
 5

.4
)

3.
5

8.
4 

(2
.3

 –
 1

4.
5)

4.
6 

(0
.8

 –
 8

.5
)

2.
2

0 
(0

 –
 0

)
0 

(0
 –

 0
)

1.
3

69
4.

5,
 

71
0.

0,
 

71
0.

8,
 

71
0.

9
L

up
us

E
ry

th
em

at
os

us

58
 (

45
 –

 7
2)

27
 (

18
 –

 3
6)

2.
5

50
 (

19
 –

 8
0)

18
 (

3 
– 

34
)

0.
4

60
 (

45
 –

 7
5)

29
 (

19
 –

 3
9)

2.
1

70
5.

83
H

id
ra

de
ni

tis
Su

pp
ur

at
iv

a
45

 (
28

 –
 6

2)
33

 (
17

 –
 4

9)
1.

1
72

 (
40

 –
 1

00
)

50
 (

27
 –

 7
3)

0.
2

40
 (

20
 –

 5
9)

30
 (

11
 –

 4
8)

0.
9

70
1.

0,
 

71
0.

1
Sc

le
ro

de
rm

a
16

 (
1 

– 
31

)
5.

9 
(0

.0
 –

 1
2.

5)
1.

0
16

 (
0 

– 
37

)
12

 (
0 

– 
30

)
0.

3
16

 (
0 

– 
37

)
3.

0 
(0

.0
 –

 6
.2

)
0.

6

44
3.

0
R

ay
na

ud
 

D
is

ea
se

29
 (

2 
– 

56
)

25
 (

1 
– 

48
)

0.
8

N
/A

N
/A

N
/A

28
 (

1 
– 

54
)

25
 (

0 
– 

48
)

0.
8

69
4.

5
B

ul
lo

us
Pe

m
ph

ig
oi

d
43

 (
17

 –
 6

9)
26

 (
5 

– 
48

)
0.

4
43

 (
17

 –
 6

9)
26

 (
5 

– 
48

)
0.

4
N

/A
N

/A
N

/A

† an
d 

ot
he

r 
ec

ze
m

as
 o

f 
un

sp
ec

if
ie

d 
ca

us
e

* p<
0.

05
, c

om
pa

re
d 

to
 N

on
-D

er
m

at
ol

og
y 

us
in

g 
C

hi
2 

te
st

J Am Acad Dermatol. Author manuscript; available in PMC 2021 February 01.


	References
	Table 1.

