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	 Background: Potentiating activity of tablet apremilast 30mg BD against psoriasis in 
combination with 0.005% calcipotriol ointment was studied in comparison with calcipotriol 
monotherapy. Methods: Single centre, prospective, parallel group, open label study compared 
efficacy and safety of calcipotriol+apremilast combination with calcipotriol monotherapy. 
Patients of mild to severe psoriasis in age group 18-60 years were randomized to two groups – 
calcipotriol+apremilast group and calcipotriol group. Calcipotriol+apremilast group received 
apremilast 30 mg BD p.o. and 0.005% calcipotriol ointment local application BD for 8 weeks. 
While calcipotriol group received 0.005% calcipotriol ointment local application BD for 8 
weeks. Primary endpoint for efficacy was percentage of patients in whom mPASI decreased 
by 75% from baseline. Safety was also monitored throughout. Results: 106 patients were 
randomized: calcipotriol+apremilast (n = 56) and calcipotriol group (n = 53). More patients 
of calcipotriol+apremilast achieved treatment success compared to calcipotriol was also 
higher (51.85% vs 34.61%; p < 0.001). Similar percentage of patients reported adverse events: 
Calcipotriol+apremilast 45.49% (n = 23) and calcipotriol 42.30% (n = 22) Conclusion: Addition 
of apremilast to calcipotriol is significantly more efficacious than calcipotriol monotherapy. 
This combination is as safe as monotherapy.
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INtroduction

	 Psoriasis is an immunologically mediated 
inflammatory disease of the skin. Psoriasis 
prevalence throughput the globe ranges from 
0.1% to 11.4%1. Psoriasis hampers daily routine, 
productivity and life quality of a patient to a 

large extent. Often psoriasis is accompanied with 
comorbidities like psoriatic arthritis, cardiac 
disease, abnormal cholesterol levels, obesity, 
metabolic syndrome and depression2,3. Psoriasis 
is graded as mild, moderate and severe based on 
BSA, erythema, induration, and scaling of lesions. 
Topical therapy is commonly advocated for mild 
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to moderate lesions. But certain oral drugs are also 
suitable for these categories. The choice of drugs 
has to be tailor made according to severity, and 
patient’s characteristics2.  
	 Past one and half decade has witnessed 
tremendous advances in psoriasis treatment but 
unfortunately, no drug offers complete cure and 
none of them is free from side effects4,5. The latest 
guidelines for psoriasis treatment recommend 
topical vitamin D analogues like calcipotriol as 
first line therapy. Corticosteroids may be added to 
that depending on type and severity of psoriasis2,6. 
Calcipotriol suppresses the proliferation of 
keratinocyte and also promotes differentiation of 
keratinocytes thereby restoring normal morphology 
and physiology of skin7. Corticosteroid use is 
always associated with risks like suppression of 
adrenal gland, withdrawal symptoms, diabetes 
mellitus, glaucoma, cataract, osteoporosis8,9. For 
steroid sparing, calcipotriol on weekdays and 
corticosteroids on weekdays is recommended2,6. 
	 Apremilast is one of the recently 
introduced oral drug for psoriasis10. It is a 
phosphodiesterase-4 (PDE4) inhibitor. PDE4 
is involved in the degradation of cAMP. When 
apremilast inhibits PDE4, cAMP concentration 
increases. cAMP inhibits the production of 
pro-inflammatory cytokines and promotes the 
production of anti-inflammatory cytokines11. 
Currently, available data is not sufficient enough 
to establish guidelines regarding apremilast 2. 
However certain trials have proved that apremilast 
in a dose of 30 mg BD has decreased PASI by 75% 
in ~ 30 to 40% subjects12,13. 
	 Comparative assessment of effectiveness 
of therapy options deliver rational and evidence 
based treatment decisions to the practicing 
physicians.  When certain comparisons are not 
available, it is prudent to perform comparative 
studies in order to explore possible future 
therapeutic options. In this study, we had compared 
cost efficacy and safety of calcipotriol apremilast 
combination against calcipotriol monotherapy. 
Since both drugs – calcipotriol and apremilast act 
by different mechanisms in psoriasis, combining 
both these drugs could enhance their efficacy 
and also reduce the duration of treatment hence 
possibly reduce side effects.

Patients and methods

Patients
	 We had recruited cases of mild to severe 
psoriasis in the age group of 18 to 60 years. 
Grading of psoriasis as mild, moderate and severe 
was done according mPASI (modified Psoriasis 
Severity Index)5,14,15. Cases having psoriasis since 
more than 6 months were taken. These cases 
were suitable candidates for topical therapy. 
Head was not considered in BSA and mPASI 
as it was excluded from treatment14,16. All those 
patients who had received potent corticosteroids, 
biologic, systemic or phototherapy sixteen weeks 
preceding randomization were excluded. This 
period of sixteen weeks was decided to allow to 
avoid any interference of preceding therapy with 
trial treatment. Drugs which were stopped sixteen 
weeks ago would have been eliminated as five 
half lives are required for complete elimination 
of drug17. Our OPD receives mostly pustular type 
of psoriasis hence we recruited only pustular type 
of psoriasis. This was also done to avoid bias as 
isolated cases of other types of psoriasis may not 
give us a sufficient sample size for those types 
of psoriasis. All those cases who were planned 
for phototherapy or change of therapy or having 
other skin diseases or other inflammatory disorders 
or hypercalcemia or systemic disease which 
required corticosteroid use or contraindication to 
calcipotriol or apremilast were also excluded. 
Study design
	 This study was a single centre, prospective, 
parallel group, open label study. Patients were 
randomly allocated to any one of two groups – 
calcipotriol + apremilast group and calcipotriol 
group. Patients in calcipotriol + apremilast group 
(group 1) were administered tablet apremilast 
30 mg twice daily orally along with topical 
0.005% calcipotriol ointment twice daily for local 
application on all lesions for 8 weeks. Patients 
of calcipotriol group (group 2) were given only 
0.005% calcipotriol ointment for local application 
twice daily for 8 weeks (2,10) (Figure 1)
	 Prior approval from the institute’s ethics 
committee was obtained. This study was done as 
per the ethical principles of the Declaration of 
Helsinki and good clinical practice guidelines. The 
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procedure and purpose of the study was clearly 
explained individually to all study participants in 
their regional language. Written informed consent 
was obtained from all study subjects. This entire 
procedure was video-recorded. 
Objectives and assessments
	 The primary objective of this study was 
to compare the efficacy of calcipotriol apremilast 
combination with calcipotriol monotherapy after 
8 weeks. The primary endpoint for efficacy, also 
termed as “treatment success” was the percentage 
of patients in whom mPASI score decreased by 
75% from baseline (mPASI75)14,18.
	 Safety assessment was done by observing 
and evaluating adverse effects during the 8 week 
study period19. All adverse effects were assessed 
as per the WHO – Uppsala Monitoring Centre 
Causality assessment and Naranjo ADR Probability 
Scale20,21.
Statistical analysis
	 Inter group efficacy endpoints – the 
percentage of patients achieving treatment success 
and the percentage of patients attaining mPASI75 
were compared and analyzed using student’s 
unpaired t test. Significance tests were two-sided 
using 5% significance level and 95% confidence 
intervals (CIs). P value of < 0.001 was taken as 
significant. SPSS v20.0 by IBM was used for 
statistical analyses.

RESULTS

Patients
	 A total of 129 patients were recruited. 
The study was conducted at the department of 
dermatology, Viswabharathi general hospital and 
medical college, Kurnool, AP, India from January 
2019 to December 2019. Patients were randomized 
to calcipotriol + apremilast group (n = 66) and 
calcipotriol group (n = 63) (Table 1). Twelve 
patients from calcipotriol + apremilast group and 
eleven patients from calcipotriol group did not 
follow up with the study. (Figure 2). The majority 
of patients had moderate psoriasis and overall mean 
mPASI was around 8. Psoriasis lesions covered < 
15% of their body surface area (BSA). All cases 
were having modified Psoriasis Area and Severity 
Index (mPASI) of <2.  
Efficacy
Treatment success
	 Mean mPASI at baseline in calcipotriol + 
apremilast group was 7.8 and that in calcipotriol 
group was 8.1. Every week mean mPASI was lesser 
in calcipotriol + apremilast group compared to 
calcipotriol group till 8 weeks. Adjusted mPASI 
of calcipotriol + apremilast group was lesser 
than calcipotriol group and this difference was 
statistically significant. (4.45 vs. 5.25; adjusted 
difference -0.80; 95% CI: -1.05 to -0.35; P < 0.001) 

Fig. 1. Study Design
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Fig. 2. CONSORT Daigram

Table 1. Patient demographics and baseline characteristics

	 Calcipotriol  + 	 Calcipotriol
	 Apremilast	 (n = 52)
	 (n = 54)	

Age: Mean ± SD (years)	 49.2 ± 13.84	 50.2 ± 14.86
Male:Female ratio	 32:22	 29:23
BMI: Mean ± SD (kg/m2)	 31.7 ± 6.58	 29.5 ± 5.68
Affected BSA: Mean ± SD (%)	 7.2 ± 4.50 	 7.4 ± 4.75
Duration of psoriasis: Mean ± SD (years)	 17.6 ± 14.80	 18.5 ± 12.28
mPASI: Mean±SD	 7.8 ± 4.15	 8.1 ± 3.30
Baseline PGA: n(%)		
Mild 	 12 (22.22)	 10 (19.23)
Moderate 	 38 (70.37)	 37 (71.15)
Severe 	 4 (7.4)	 5 (9.62)

at week 1. This statistically significant difference 
was maintained until 8 weeks. (1.80 vs. 2.50; 
adjusted difference -0.70; 95% CI: -1.10, -0.20; P 
= 0.005). 
	 Percentage of patients reaching mPASI75 
by 8 weeks was higher in calcipotriol + apremilast 
group compared to calcipotriol group and this 
difference was statistically significant. (51.85 % [n 
= 28/54] vs 34.61 % [n = 18/52]; OR: 2.81, 95% CI: 

1.37, 3.47; p < 0.001) (Figure 3). In calcipotriol + 
apremilast group, mPASI was attained by 58.33 % 
(n = 7/12), 47.37% (n = 18/38) and 75% (n = 3/4) 
of cases with mild, moderate and severe psoriasis 
at baseline respectively. While in calcipotriol 
group, mPASI was attained by 40 % (n = 4/10), 
35.13% (n = 13/37) and 20 % (n = 1/5) of cases 
with mild, moderate and severe psoriasis at baseline 
respectively.
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Table 2. Adverse events noted during 8 week treatment

Adverse Event	 Calcipotriol + Apremilast	 Calcipotriol
	 n (%)	 n (%)

No. of patients by whom AE’s were reported	 23 (45.59)	 22 (42.30)
Total no. of AE’s reported	 38	 40
Nasopharyngitis	 6 (26.09)	 5 (22.73)
Vitamin D deficiency	 5 (21.74)	 6 (27.27)
Upper respiratory tract infection 	 5 (21.74)	 6  (27.27)
Infections and infestations	 4 (17.39)	 5 (22.73)
Headache	 4 (17.39)	 5 (22.73)
Back pain 	 2 (8.70)	 3 (13.63)
Diarrhoea 	 3 (13.04)	 2 (9.09)
Pruritus 	 3 (13.04)	 2 (9.09)
Influenza-like illness	 2 (8.70)	 2 (9.09)
Psoriasis 	 1 (4.34)	 2 (9.09)
Lower respiratory tract infection 	 2 (8.70)	 0 (0)
Gastro-oesophageal reflux disease 	 1 (4.34)	 1 (4.55)
Arthralgia 	 0 (0)	 1 (4.55)

Safety
	 Almost a similar percentage of patients 
in both groups reported adverse events during 
the 8 week treatment period. 45.49 % (n = 23) 

patients in calcipotriol + apremilast group and 
42.30% (n = 22) patients in calcipotriol group 
reported adverse events. Common adverse events 
in both groups were upper respiratory tract 

Fig. 3. mPASI75 by visit
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infection (URTI), nasopharyngitis, and vitamin D 
deficiency. (Table 2). In calcipotriol + apremilast 
group, nasopharyngitis was reported by 6 (26.09 
%) patients, vitamin D deficiency was seen in 
5 (21.74 %) patients and URTI was seen in 5 
(21.74 %) patients. While in calcipotriol group, 
naspopharyngitis, vitamin D deficiency and URTI 
were observed in 5 (22.73 %), 6 (27.27 %) and 6 
(27.27 %) patients respectively. No severe adverse 
events or fatalities were noted nor were there any 
withdrawals due to AE’s.

DISCUSSION

	 In this study, combination of calcipotriol 
+ apremilast was significantly more effective than 
calcipotriol monotherapy at 8 weeks of treatment 
in psoriasis. This higher efficacy of combination 
was apparent since the first week and was 
maintained till the end of 8 weeks treatment period. 
Another point to be noted was that the efficacy of 
calcipotriol + apremilast combination was effective 
in all 3 severities of baseline psoriasis. Calcipotriol 
+ apremilast combination was well tolerated, no 
extra adverse events were noted in combination 
compared to calcipotriol monotherapy.  Patients 
were continuously getting more benefit in the 
calcipotriol + apremilast group compared to 
calcipotriol group in terms of treatment success 
as well as mPASI75. (Figure 3). This suggests that 
extending the treatment beyond 8 weeks can help 
in clearing all lesions in those cases whose lesions 
were not clear or almost clear by 8 weeks.
	 We could not find any study where the 
potentiating effect of apremilast to calcipotriol 
was studied. Although studies were available 
which have compared apremilast with placebo or 
calcipotriol + betamethasone combination10,18,19.
	 The rate of development of adverse 
events and adverse drug reactions was low and 
no serious ADR was noted. Headache, diarrhoea, 
URTI observed in our study were also reported by 
Krishnamoorthy et. al. and Mallick et. al22,23

	 This  observat ion was similar  to 
previous studies of calcipotriol and apremilast 
monotherapies19,24,25. Our study confirms that 
the addition of apremilast to calcipotriol is well 
tolerated and may have a higher benefit:risk ratio 
for psoriasis. 

	 Lack of adherence to psoriasis treatment 
is attributed to poor perception by a patient about 
effectiveness and prolonged duration of therapy26,27. 
Previous studies have proved that patient’s thought 
about a treatment being effective, easy to use and 
shorter duration of treatment makes a patient 
more adherent to treatment which leads to better 
treatment outcomes28,29.

CONCLUSION

	 Our study proves that the addition 
of apremilast to calcipotriol is significantly 
more efficacious than calcipotriol monotherapy 
and safety wise, this combination is as safe as 
monotherapy. This superior efficacy, shorter 
duration and similar safety profile of calcipotriol + 
apremilast combination should contribute to better 
compliance, improved quality of life and real world 
treatment outcomes.
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