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BACKGROUND
Oral ulcers, the hallmark of Behçet’s syndrome, can be resistant to conventional 
treatment; therefore, alternative agents are needed. Apremilast is an oral phospho-
diesterase-4 inhibitor that modulates several inflammatory pathways.

METHODS
We conducted a phase 2, multicenter, placebo-controlled study in which 111 pa-
tients with Behçet’s syndrome who had two or more oral ulcers were randomly 
assigned to receive 30 mg of apremilast twice daily or placebo for 12 weeks. This 
regimen was followed by a 12-week extension phase in which the placebo group 
was switched to apremilast and a 28-day post-treatment observational follow-up 
phase. The patients and clinicians were unaware of the study assignments 
throughout the trial. The primary end point was the number of oral ulcers at week 
12. Secondary outcomes included pain from these ulcers (measured on a 100-mm 
visual-analogue scale, with higher scores indicating worse pain), the number of 
genital ulcers, overall disease activity, and quality of life.

RESULTS
The mean (±SD) number of oral ulcers per patient at week 12 was significantly 
lower in the apremilast group than in the placebo group (0.5±1.0 vs. 2.1±2.6) 
(P<0.001). The mean decline in pain from oral ulcers from baseline to week 12 was 
greater with apremilast than with placebo (−44.7±24.3 mm vs. −16.0±32.5 mm) 
(P<0.001). Nausea, vomiting, and diarrhea were more common in the apremilast 
group (with 22, 9, and 12 incidents, respectively, among 55 patients) than in the 
placebo group (with 10, 1, and 2 incidents, respectively, among 56 patients), find-
ings that were similar to those in previous studies of apremilast. There were two 
serious adverse events in patients receiving apremilast.

CONCLUSIONS
Apremilast was effective in treating oral ulcers, which are the cardinal manifesta-
tion of Behçet’s syndrome. This preliminary study was neither large enough nor long 
enough to assess long-term efficacy, the effect on other manifestations of Behçet’s 
syndrome, or the risk of uncommon serious adverse events. (Funded by Celgene; 
ClinicalTrials.gov number, NCT00866359.)
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The mucocutaneous lesions of Beh
çet’s syndrome include oral ulcers, genital 
ulcers, and papulopustular and nodular 

lesions. Recurrent oral ulcers can be disabling 
and have a substantial effect on quality of life.

The current first-line therapy for the mucocu-
taneous lesions of Behçet’s syndrome includes 
colchicine and topical agents (e.g., glucocorti-
coids).1 The efficacy of colchicine has been de-
bated.2-4 For lesions that are resistant to these 
treatments, azathioprine, interferon-α, thalido-
mide, and tumor necrosis factor α (TNF-α) antago-
nists are prescribed. There remains a need for a 
safe and effective treatment, and any new drug 
that is effective against oral ulcers (the hallmark 
lesion of Behçet’s syndrome) may be a candidate 
for the treatment of other aspects of the disease.

Apremilast is an orally effective small molecule 
that specifically inhibits phosphodiesterase-4 and 
thereby increases levels of intracellular cyclic AMP, 
particularly in immune cells, with consequent ef-
fects on several inflammatory pathways.5 With 
apremilast treatment, levels of proinflammatory 
cytokines, such as TNF-α, interleukin-23, and 
interferon-γ, are decreased, and levels of antiin-
flammatory cytokines, such as interleukin-10, 
are increased. These observations suggest that 
apremilast may be a promising agent for the 
treatment of chronic inflammatory conditions.6 
Statistically significant and clinically meaning-
ful results have been obtained in patients with 
psoriasis and psoriatic arthritis.7-9

The goal of this study was to evaluate the ef-
ficacy and safety of apremilast in the treatment 
of oral ulcers in patients with Behçet’s syndrome 
by assessing the change in the number of ulcers 
and the pain from the ulcers. Effects on the num-
ber of genital ulcers and overall disease activity 
were also assessed.

Me thods

Study Design and Oversight

In this phase 2, double-blind, placebo-controlled, 
parallel-group study, each patient had to undergo 
screening no more than 90 days before the start 
of the study medication. Patients were then ran-
domly assigned in a 1:1 ratio to receive 30 mg of 
apremilast twice daily or placebo twice daily for 
12 weeks. At the end of the 12-week, placebo-
controlled phase, all participants received apremi-
last in a 12-week active-treatment phase (during 

which they remained unaware of their original 
group assignment). All participants, regardless of 
whether they had completed the study, were ob-
served during a 4-week follow-up phase. We en-
rolled patients from October 2009 through Octo-
ber 2011.

Six university hospitals — three in Turkey and 
three in the United States — participated in the 
study. The protocol and the amendments to the 
protocol were reviewed and approved by the in-
stitutional review board or local ethics committee 
at each study site, the central ethics committee of 
the Ministry of Health in Turkey, and the Food 
and Drug Administration. The study was conduct-
ed in compliance with the Declaration of Helsinki 
and Good Clinical Practice guidelines; all patients 
provided written informed consent before under-
going any study-related procedures.

The study was designed by the last two authors 
and the study sponsor, Celgene, which funded the 
study and was involved in data processing, man-
agement, statistical analysis, and data interpre-
tation together with the investigators. The first 
draft of the manuscript was written by the first 
author and underwent a critical revision by the 
last two authors without any professional writing 
assistance. All the other study authors also con-
tributed to the revision. All the authors vouch for 
the completeness and accuracy of the data and 
analyses and the fidelity of the study to the pro-
tocol, which is available with the full text of this 
article at NEJM.org.

Patients

Patients were eligible for the study if they met 
the criteria of the International Study Group for 
Behçet’s Disease,10 were at least 18 years of age, 
had had at least one oral or genital ulcer within 
28 days before screening, and had at least two oral 
ulcers at the time of randomization. (The original 
protocol called for eligible patients to have at 
least two ulcers during the 28-day prescreening 
period; the protocol change to allow screening of 
patients with at least one ulcer during the 28-day 
prescreening period was instituted to broaden 
the inclusion criteria; details are available in the 
Supplementary Appendix, available at NEJM.org).

Patients with active involvement of a major 
organ during the 12 months preceding study en-
try or who were pregnant or breast-feeding, had 
active infections, had a history of recurrent or 
chronic infections, or had indications of latent 
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tuberculosis were excluded (see the protocol for 
details).

Randomization and Interventions

Randomization was stratified according to sex, 
because the disease course of Behçet’s syndrome 
differs between men and women, with women 
generally having less severe disease; the response 
to drug treatment also differs according to sex.3,11,12 
Randomization was performed in blocks of 4.

To reduce the possibility of gastrointestinal 
adverse events, the dose of apremilast and of 
placebo was increased gradually during the first 
week (10 mg twice daily for 2 days, 20 mg twice 
daily for 3 days, and 30 mg twice daily from day 
6 until the end of week 24). Once the full 30-mg 
dose was reached, a single dose reduction was 
allowed (to 20 mg of apremilast twice daily in the 
apremilast group and 20 mg of placebo twice 
daily in the placebo group) to ameliorate side ef-
fects thought to be due to the study drug. Patients 
were not allowed to receive concomitant medica-
tions directly related to Behçet’s syndrome dur-
ing the study; these restrictions did not apply 
during the post-treatment, observational follow-
up period.

Outcomes

The primary efficacy end point was the number of 
oral ulcers at week 12. Secondary efficacy end 
points for the placebo-controlled phase included 
the change in pain from oral and genital ulcers 
from baseline to week 12, as measured on a 100-
mm visual-analogue scale (with 0 representing no 
pain and 100 the worst pain ever experienced), 
and the change in disease activity from baseline 
to week 12. Disease activity was evaluated with 
the use of the Behçet’s Disease Current Activity 
Form (on which scores range from 0 to 12, with 
higher scores indicating more active disease)13 
and the Behçet’s Syndrome Activity Score (a scale 
on which scores range from 0 to 100, with higher 
scores indicating more active disease).14 Quality 
of life was evaluated at baseline, week 12, and 
week 24 with the use of the Behçet’s Disease 
Quality of Life scale (on which scores range from 
0 to 30, with higher scores indicating greater 
impairment of quality of life)15 and version 2 of 
the Medical Outcomes Study 36-Item Short-Form 
Health Survey (SF-36, on which scores range from 
0 to 100 for each component, with lower scores 
indicating greater impairment of quality of life).16 

(See the Supplementary Appendix for a description 
of each scale and their ranges.)

Secondary end points for the placebo-controlled 
phase also included the number of genital ulcers 
at week 12, the proportion of patients with a com-
plete response with respect to oral ulcers (defined 
as the proportion of patients who had no oral ul-
cers at week 12), and the proportion of patients 
with a partial response (defined as the propor-
tion of patients who had a reduction of 50% or 
more in the number of oral ulcers at week 12). 
Additional secondary end points included the area 
under the curve (AUC, expressed as the number 
of ulcers multiplied by the number of days) for 
oral ulcers, genital ulcers, and both during the 
12-week, placebo-controlled phase (see the Sup-
plementary Appendix).

Secondary efficacy end points for the active-
treatment phase were the number of oral ulcers, 
pain from oral ulcers (as assessed on a 100-mm 
visual-analogue scale), the number of genital ul-
cers, pain from genital ulcers, and disease activ-
ity at week 24. Safety end points included the 
type, frequency, and severity of adverse events, 
the relationship of such events to apremilast, the 
number of patients who prematurely discontinued 
the study medication or whose dose was reduced 
owing to any adverse event, and the frequency of 
clinically significant changes in electrocardio-
graphic findings, laboratory findings, or both.

Statistical Analysis

We calculated that with a sample size of 156 pa-
tients (78 in each group), the study would have 
90% power to detect a difference of 0.65 in the 
mean number of oral ulcers per patient between 
the placebo group and the apremilast group at 
week 12, with a common standard deviation of 
1.1, at a significance level of 0.05, and assuming 
a 20% dropout rate.17 Owing to slow patient ac-
crual, enrollment was stopped before this sam-
ple size was reached. The final sample of 111 pa-
tients was sufficient to provide 80% power to 
detect a between-group difference of 0.65 in the 
number of oral ulcers. All participants remained 
unaware of group assignments once the decision 
was made to stop enrollment (see the Supplemen-
tary Appendix for details).

Demographic and baseline characteristics were 
summarized with the use of descriptive statistics 
(numbers and means with standard deviations) to 
check for similarity at baseline. Efficacy analyses 
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were performed in the intention-to-treat popula-
tion, which included all patients who underwent 
randomization and had at least one evaluation of 
an oral ulcer. A last-observation-carried-forward 
approach was used for patients who discontinued 
the study early. To confirm the robustness of the 
primary efficacy end point, we also performed a 
sensitivity analysis in which data from patients 
who did not undergo prespecified study assess-
ments were imputed as indicating a lack of re-
sponse. The number of oral ulcers and the extent 
of oral ulcer pain (as measured on the visual-
analogue scale) at week 12 (or at early termina-
tion) were compared by means of an analysis-of-
covariance model, in which treatment and sex 
were factors and the baseline value was the co-
variable, to extract the difference between the 
placebo group and the apremilast group. In ad-
dition, different modeling methods (e.g., a model 
with imputation of missing data as indicating no 
response and an SAS PROC mixed model) were 
used to perform sensitivity analyses to assess the 
consistency and robustness of the analysis results.

R esult s

Patients

A total of 111 patients underwent randomization: 
55 received apremilast and 56 received placebo 
(Fig. S1 in the Supplementary Appendix). The 
demographic features and baseline characteris-
tics of the participants in the two groups were 
balanced (Table 1). A total of 50 patients in the 
apremilast group (91%) and 45 in the placebo 
group (80%) completed the initial placebo-con-
trolled phase of the study.

Efficacy
Oral Ulcers

The mean (±SD) number of oral ulcers per patient 
at baseline was 3.1±1.3 in the apremilast group 
and 3.2±2.1 in the placebo group. The mean 
number of oral ulcers at week 12 was signifi-
cantly lower in the apremilast group than in the 
placebo group (0.5±1.0 vs. 2.1±2.6, P<0.001). 
The median number of oral ulcers at week 12 
was 0 (range, 0 to 6) in the apremilast group and 
2 (range, 0 to 13) in the placebo group. The de-
crease in the number of oral ulcers was evident 
by week 2 in the apremilast group (Fig. 1) and 
was sustained throughout the full 24-week treat-
ment phase. A good response was also observed 

after patients who had been receiving placebo 
were switched to apremilast at week 12 (Fig. 1). 
During the 4-week post-treatment observation 
phase that followed week 24, the mean number 
of oral ulcers started to increase within 2 weeks. 
The mean number of oral ulcers at week 12 in 
the per-protocol population was similar to that 
in the intention-to-treat population and was sig-
nificantly lower in the apremilast group than in 
the placebo group (0.4±0.7 vs. 2.2±2.7, P<0.001). 
Consistent results were obtained when repeated-
measures analyses were used.

The mean AUC for oral ulcers during the 
placebo-controlled phase was significantly lower 
in the apremilast group than in the placebo group 
(59.9±93.5 days vs. 155.5±96.1 days, P<0.001), 
indicating that the time-weighted average of the 
number of oral ulcers was lower in the apremi-
last group.

At baseline, the mean score for pain from oral 
ulcers, as measured on a 100-mm visual-analogue 
scale, was 54.3±26.2 in the apremilast group and 
51.7±22.6 in the placebo group. The mean change 
from baseline to week 12 in pain from oral ulcers 

Placebo 
(N = 56)

Apremilast 
(N = 55)

Age — yr

Mean 34.7 34.3

Median 34.0 34.0

Sex — no. (%)

Male 18 (32) 16 (29)

Female 38 (68) 39 (71)

Race — no. (%)†

White 55 (98) 53 (96)

Black 0 2 (4)

Other 1 (2) 0

Region — no. (%)

Turkey 53 (95) 50 (91)

United States 3 (5) 5 (9)

Duration of Behçet’s disease — yr

Mean 5.72 4.92

Median 2.97 4.44

Oral ulcers — no./patient 3.1±1.3 3.2±2.0

Pain of oral ulcers on 100-mm 
visual-analogue scale

51.7±22.6 54.3±26.2

*  Plus–minus values are means SD. Apremilast was administered in a 30-mg 
dose twice daily. There were no significant between-group differences in base-
line characteristics.

†  Race was self-reported.

Table 1. Demographic and Baseline Characteristics.*

The New England Journal of Medicine 
Downloaded from nejm.org by Randall Beyl on June 3, 2015. For personal use only. No other uses without permission. 

 Copyright © 2015 Massachusetts Medical Society. All rights reserved. 



n engl j med 372;16 nejm.org April 16, 20151514

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

(with negative values indicating improvement) 
was significantly greater in the apremilast group 
than in the placebo group (−44.7±24.3 mm vs. 
−16.0±32.5 mm, P<0.001). Consistent results were 
obtained when repeated-measures analyses were 
used. The decrease in pain from oral ulcers over 
time paralleled the decrease in the number of oral 
ulcers starting at week 2, with the decrease in 
pain maintained throughout the treatment phase; 
the pain increased after apremilast was discon-
tinued (Fig. 2). At week 24 (in a last-observation-
carried-forward analysis), the mean change from 
baseline in pain from oral ulcers according to 
the visual-analogue scale was −42.2±32.2 mm in 
the group that was switched from placebo to apre-
milast and −44.8±29.8 mm in the group that re-
ceived apremilast throughout the study. The mean 
score at week 24 on the visual-analogue scale for 
pain from oral ulcers was 9.6±21.1 mm among 
patients initially assigned to the placebo group 
and 9.7±20.3 mm among those initially assigned 
to the apremilast group.

At week 12, the rate of complete response with 
respect to oral ulcers was 71% (39 of 55 patients) 

in the apremilast group as compared with 29% 
(16 of 56 patients) in the placebo group (P<0.001). 
The proportion of patients with at least a partial 
response (an improvement of ≥50%) was 89% 
(49 of 55 participants) in the apremilast group as 
compared with 50% (28 of 56 participants) in the 
placebo group (P<0.001).

Genital Ulcers
Ten patients in the apremilast group had genital 
ulcers at baseline; all were free from genital ulcers 
at week 12. In the placebo group, 3 of 6 patients 
with genital ulcers at baseline were free from 
genital ulcers at week 12 (P = 0.04). The mean 
AUC for oral and genital ulcers from baseline to 
week 12 was 65.8±108.0 days in the apremilast 
group and 194.0±161.5 days in the placebo group. 
The mean AUC for genital ulcers alone was not 
calculated owing to the small number of partici-
pants with genital ulcers.

Disease Activity and Quality of Life
There was significant improvement in measures 
of disease activity and quality of life at week 12 in 

Figure 1. Mean Number of Oral Ulcers Per Patient, According to Study Group.

The mean number of oral ulcers per patient was significantly lower in the apremilast group than in the placebo 
group during the placebo-controlled phase (baseline to week 12). At week 12, patients in the placebo group were 
switched to apremilast therapy, after which the mean number of oral ulcers in those patients decreased. After apre-
milast was discontinued at week 24, the mean number of oral ulcers started to increase within 2 weeks. A repeated-
measures analysis performed with data from baseline to week 12 showed consistent results.

Placebo

M
ea

n 
N

o.
 o

f O
ra

l U
lc

er
s

3.5

2.5

3.0

2.0

1.5

0.5

1.0

0.0
0 2 4 6 8 10 28

Week of Visit

No. at Risk
Placebo
Apremilast, 30 mg

Mean No. of Oral Ulcers
Placebo
Apremilast, 30 mg

56
55

56
55

53
50

51
53

44
48

42
47

12

45
50

14

45
49

16

36
41

18

45
49

20

36
38

22

34
37

24

45
47

26

38
40

54
54

2.9
2.7

1.7
0.3

1.9
0.7

1.9
0.5

1.6
0.5

1.4
0.7

2.1
0.5

0.4
0.6

0.4
0.6

0.6
0.6

0.5
0.7

0.3
0.2

0.4
0.6

1.3
1.9

1.6
1.7

Apremilast

Placebo crossover
to apremilast 

Apremilast
discontinuation 

2.1

0.5 P<0.001

The New England Journal of Medicine 
Downloaded from nejm.org by Randall Beyl on June 3, 2015. For personal use only. No other uses without permission. 

 Copyright © 2015 Massachusetts Medical Society. All rights reserved. 



n engl j med 372;16 nejm.org April 16, 2015 1515

Apremilast for Behçet’s Syndrome

the apremilast group as compared with the pla-
cebo group (Table 2). The mean change from 
baseline to week 12 was significantly greater in 
the apremilast group than in the placebo group 
as measured by the Behçet’s Disease Current Ac-
tivity Form score (−1.5 vs. −0.1, P<0.001), Behçet’s 
Syndrome Activity Score (−21.19 vs. −5.98, P<0.001), 
Behçet’s Disease Quality of Life scale score (−4.5 
vs. −1.6, P = 0.04), and the summary score for the 
physical component of SF-36 (4.72 vs. −1.70, 
P = 0.001). There were no significant differences 
between the placebo group and the apremilast 
group in the mean change from baseline to 
week 12 in the summary score for the mental 
component of SF-36.

Adverse Events
Placebo-Controlled Phase

During the placebo-controlled phase of the 
study, the number of patients who had at least 
one adverse event was similar in the apremilast 
group and the placebo group (47 patients [85%] 
and 45 patients [80%], respectively) (Table 3). 
Serious adverse events occurred in 2 patients 
who were receiving apremilast (4%) and in 1 who 

was receiving placebo. In the apremilast group, 
1 patient had worsening of a preexisting anal 
fissure and hemorrhoids resulting from diarrhea 
and another patient had transient paralysis of 
both legs, which an investigator determined to 
be caused by conversion disorder; the patient in 
the placebo group had fever. Adverse events lead-
ing to discontinuation of treatment occurred in 
4 patients receiving apremilast (7%) and none 
receiving placebo. The events in the apremilast 
group were nausea in 1 patient, diarrhea in 1 pa-
tient, nausea, anal fissure, and hemorrhoids in 
1 patient, and dysfunctional uterine bleeding in 
1 patient. The most frequent adverse event was 
headache, which occurred with similar frequency 
in the two study groups. Nausea, vomiting, and 
diarrhea occurred more frequently among the pa-
tients treated with apremilast than among those 
receiving placebo (nausea, 22 patients vs. 10 pa-
tients; vomiting, 9 vs. 1; and diarrhea, 12 vs. 2).

Apremilast-Exposure Phase
Among the 45 patients who had received placebo 
in the placebo-controlled phase and were switched 
to apremilast at week 12, a total of 32 (71%) had 

Figure 2. Mean Level of Pain from Oral Ulcers According to Study Group.

The decrease in pain from oral ulcers over time paralleled the decrease in the number of oral ulcers, starting at 
week 2, with the decrease in pain maintained throughout the treatment phase; the mean level of pain increased af-
ter apremilast was discontinued. Pain was measured on a 100-mm visual-analogue scale (VAS).
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at least one adverse event during the apremilast-
exposure phase. Among the patients who received 
apremilast throughout the study, 33 of 50 patients 
(66%) had at least one adverse event between 
week 12 and week 24, and 50 of 55 patients (91%) 
had at least one adverse event between baseline 
and week 24. One patient who received placebo 
until week 12 and was then switched to apremi-
last had a serious adverse event (influenza A in-
fection) between week 12 and week 24. Apremi-
last was discontinued permanently, and the 
infection was treated. One other patient who had 
received apremilast throughout the study had an 
adverse event (diarrhea) that led to discontinua-
tion of apremilast in week 13.

Discussion

This study suggests that apremilast is an effec-
tive agent for the management of oral ulcers in 
Behçet’s syndrome. Its onset of action occurred 
within 2 weeks after treatment was started, and 
within 2 weeks after the discontinuation of apre-
milast, the number of and pain from oral ulcers 
increased to levels close to baseline values. In ad-
dition, disease activity decreased significantly and 
quality-of-life measures improved significantly 
from baseline to week 12 in the apremilast group 
as compared with the placebo group.

Adverse events, including nausea, vomiting, 
and diarrhea, occurred more frequently with apre-

Measure Placebo-Controlled Phase Active Treatment Phase

Baseline Week 12 Week 24

Placebo 
(N = 56)

Apremilast 
(N = 55)

Placebo 
(N = 56)

Apremilast 
(N = 55)

Placebo 
(N = 56)

Apremilast 
(N = 55)

Behçet’s Disease Current Activity Form†

Mean 2.5±1.1 3.4±1.6 2.5±1.4 2.0±1.7 1.4±1.2 1.4±1.2

Mean change from baseline −0.1 −1.5‡ −1.2 −2.0

Behçet’s Syndrome Activity Score§

Mean 35.6±12.2 37.8±16.6 29.6±16.7 16.6±14.2 13.81±14.8 15.97±14.7

Mean change from baseline −6.0 −21.2‡ −22.0 −22.3

Behçet’s Disease Quality of Life Measure¶

Mean 10.5±8.5 12.6±8.3 8.9±9.0 8.1±9.6 7.8±8.2 7.1±8.7

Mean change from baseline −1.6 −4.5‖ −3.9 −5.5

SF-36**

Physical component

Mean 43.8±8.2 40.4±9.7 42.1±9.9 45.2±9.9 44.2±9.6 45.1±10.2

Mean change from baseline −1.7 4.7†† 1.3 4.94

Mental component

Mean 39.9±10.3 38.7±10.9 41.5±11.3 40.6±12.9 42.1±11.0 42.5±12.8

Mean change from baseline 1.6 2.0 3.0 3.7

*  Plus–minus values are means ±SD. P values are two-sided and were calculated for the comparison of apremilast versus placebo with 95% 
confidence intervals.

†  Scores on Behçet’s Disease Current Activity Form range from 0 to 12, with higher scores indicating more active disease.
‡  P≤0.001.
§  The Behçet’s Syndrome Activity Score ranges from 0 to 100, with higher scores indicating more active disease.
¶  Scores on the Behçet’s Disease Quality of Life Measure range from 0 to 30, with higher scores indicating greater impairment in quality of 

life.
‖  P = 0.04.
**  Scores on version 2 of the Medical Outcomes Study 36-Item Short-Form Health Survey (SF-36) range from 0 to 100 for each component, 

with lower scores indicating greater impairment in quality of life.
††  P = 0.001.

Table 2. Disease Activity and Quality of Life at Baseline, Week 12, and Week 24.*
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milast than with placebo. With the exception of 
transient paralysis in both legs in one patient, 
the type and severity of adverse events were simi-
lar to those listed in the known safety profile for 
apremilast, as was observed in previous studies 
of apremilast for the treatment of psoriasis and 
psoriatic arthritis.7-9 A total of 91% of the patients 
in the apremilast group completed the 12-week 
placebo-controlled phase, and 85% completed all 
24 weeks of the study. Two patients required dose 
reduction owing to gastrointestinal adverse events.

It is difficult to compare the efficacy of apre-

milast for oral ulcers with that of other, previously 
studied drugs because of differences in outcomes 
assessed, study durations, and patient populations. 
In order to make indirect comparisons, we calcu-
lated Cohen’s effect size for the number of oral 
ulcers after treatment with apremilast and after 
treatment with colchicine. Cohen’s effect size for 
colchicine is estimated to be approximately 0.27 
after 4 months of treatment on the basis of results 
reported by Davatchi et al.4 In our study, the effect 
size was estimated to be 1.62 after 3 months of 
treatment (an effect size of ≥0.8 is considered to 

Event Placebo-Controlled Phase Active Treatment Phase

Weeks 0–12 Weeks 13–24 Weeks 0–24

Placebo 
(N = 56)

Apremilast 
(N = 55)

Placebo 
(N = 45)

Apremilast 
(N = 55)

number (percent)

Type and number

≥1 Event 45 (80) 47 (85) 32 (71) 50 (91)

≥1 Severe event 2 (4) 3 (6) 0 4 (7)

≥1 Serious event 1 (2) 2 (4) 0 3 (5)

≥1 Event leading to drug  
discontinuation†

0 4 (7) 0 6 (11)

≥1 Event leading to death 0 0 0 0

Reported by ≥10% of patients in 
any treatment group‡

Headache 25 (45) 26 (47) 11 (24) 30 (55)

Nausea 10 (18) 22 (40) 13 (29) 23 (42)

Diarrhea 2 (4) 12 (22) 3 (7) 17 (31)

Vomiting 1 (2) 9 (16) 2 (4) 10 (18)

Abdominal pain 7 (13) 8 (15) 1 (2) 10 (18)

Pain in arm or leg 5 (9) 6 (11) 5 (11) 8 (15)

Influenza 1 (2) 3 (6) 4 (9) 9 (16)

Arthralgia 3 (5) 3 (6) 4 (9) 7 (13)

Asthenia 2 (4) 5 (9) 1 (2) 6 (11)

Upper respiratory tract  
infection

4 (7) 2 (4) 0 6 (11)

*  Safety analyses for the active-treatment phase included all patients who underwent randomization to apremilast at the 
randomization visit or who switched from placebo to apremilast at the week 12 visit and received at least 1 dose of 
apremilast.

†  Behçet’s flares were not included in events leading to discontinuation of the study drug. During the placebo-controlled 
phase, 5 patients in the placebo group (9%) and 4 in the apremilast group (7%) had flares that caused them to discon-
tinue placebo or apremilast.

‡  During the placebo-controlled phase, manifestations of Behçet’s syndrome that were not present at baseline were ob-
served in 27 of 56 participants in the placebo group (48%) and in 12 of 55 participants in the apremilast group (22%).

Table 3. Adverse Events.*
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be large). When we compared the odds ratio for 
freedom from oral ulcers with apremilast versus 
placebo at the end of the placebo-controlled 
phase of our study with the odds ratio for free-
dom from oral ulcers with etanercept versus pla-
cebo at the end of the placebo-controlled phase of 
an earlier study, the ratios were 6.1 (95% confi-
dence interval [CI], 2.7 to 13.9) and 15.6 (95% CI, 
1.7 to 139.7), respectively.17

This study had some limitations. First, there 
were few patients with genital ulcers, other skin 
lesions, or arthritis. Second, randomization was 
stratified according to sex because previous data 
indicated that women with Behçet’s syndrome 
had milder disease than did men.3,11,12 However, 
the number of men in the study was relatively 
small. Third, our study was not large enough or 
long enough to allow for the assessment of un-
common adverse events or serious adverse events 
that might occur after 24 weeks of treatment.

Finally, this study was conducted mainly in 
Turkey, with a small number of patients from the 
United States. Behçet’s syndrome shows a spe-
cific geographic distribution, with a higher fre-

quency along the ancient Silk Road, and region-
al differences in disease characteristics have 
been reported.18 Thus, to improve external valid-
ity, it would be valuable to have data on apremi-
last from a wider geographic range and from 
patients with a wider spectrum of clinical mani-
festations.

In conclusion, this preliminary study showed 
the efficacy of apremilast in reducing oral ulcers 
associated with Behçet’s syndrome. However, this 
was a preliminary study that was neither large 
enough nor long enough to assess long-term ef-
ficacy, the effect on other manifestations of Beh-
çet’s syndrome, or the risk of uncommon serious 
adverse events.
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