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ABSTRACT

Background: Niacinamide is known for its anti-inflammatory effect and skin penetration capability. Currently,
limited studies are available on its efficacy on psoriasis.

Objective: This study aimed to determine the efficacy and safety of 4% niacinamide cream on mild to moderate
psoriasis.

Methods: 40 patients were randomly allocated to 4% niacinamide cream (N), or 0.1% triamcinolone acetonide
cream (TAC) or 4% niacinamide cream and 0.1% triamcinolone acetonide cream (N-TAC) for 10 weeks treatment.
A 50% improvement in psoriasis area severity index (PASI50) was considered as the primary endpoint of the study.
Secondary outcome measures were physician global assessment (PGA), dermatology life quality index (DLQI), and
adverse events. PASI and PGA were assessed biweekly. DLQI was assessed at the start and at the end of the study
period.

Results: PASI50 was achieved in 85% of patients in N-TAC, 75% of patients in TAC and 15% of patients in N. There
was no statistical significant difference between groups TAC and N-TAC (p=0.645, Fisher’s exact test). A higher
number of patients in N-TAC (31%) achieved PGA1 score or “almost clear” and reached PASI5O0 earlier (60% at
week 4). A higher improvement in DLQI score was seen in N-TAC; however, mean DLQI improvement did not vary
by treatment group (p=0.0770). No adverse event was reported for groups TAC and N-TAC while pruritus and
erythema were noted in N.

Conclusion: Monotherapy of 4% niacinamide cream was not effective in the treatment of mild to moderate
psoriasis. The combination N-TAC showed a continuous and sustained improvement of lesions compared to
monotherapy TAC.
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Topical corticosteroids are currently the standard
of treatment for mild to moderate psoriasis.®> However,
its prolonged use can result to its known adverse effects
such as atrophy, telangiectasia, acneiform eruption
and hypopigmentation. In addition, tachyphylaxis and
eventual flare-ups have been observed to occur with
its use.!

Poor drug permeability in thickened psoriatic
skin remains to be a challenge for most potential new
topical treatments. ® Niacinamide recently gained
popularity in the field of dermatology due to its anti-
inflammatory effect as well as its skin penetration
capability. 7° A study on moderate psoriasis showed
that topical low dose 1.4% niacinamide or 0.005%
calcipotriene when used alone were inferior to the
combination therapy'®, which exhibited an interesting
synergistic effect. %! There is still a need to provide
mild to moderate psoriasis patients an alternative
treatment in order to improve their quality of life while
reducing the burden it confers.

This study aimed to determine the efficacy
and safety of topical 4% niacinamide cream in the
treatment of mild to moderate psoriasis. Specifically,
it aimed to compare the effect of 4% niacinamide
cream with 0.1% triamcinolone acetonide cream,
and with the combination of the two treatments (4%
niacinamide cream + 0.1% triamcinolone acetonide
cream) in improvement of psoriatic lesions at 2nd,
4th, 6th, 8th and 10th week of follow-up based on the
proportion of patients with PASI50 and PGA score of 1
or ‘almost clear’. DLQI was assessed at baseline and at
the end of the 10-week treatment.

METHODOLOGY
Research Design

The study employed a double-blind, randomized
controlledtrial witha parallel group designto determine
the efficacy and safety of 4% niacinamide cream on
the treatment of mild to moderate psoriasis. Patients
were randomly allocated into three groups—4%
niacinamide cream + placebo, 0.1% triamcinolone
acetonide cream + placebo, and 4% niacinamide cream
+ 0.1% triamcinolone acetonide cream. Patients were
followed up every 2 weeks for a period of 10 weeks
from the date of study enrollment. Photographs were
obtained at baseline and every follow up.

Study Population

Patients who sought treatment for mild to
moderate psoriasis at the out patient department of
the University of Santo Tomas Hospital (USTH) from
August to October 2018.

Inclusion Criteria

Patients aged 18 years old and above diagnosed
with mild to moderate chronic plaque-type psoriasis
(<10 to <30% body surface area involvement) were
included in this study.

Exclusion Criteria

Patients with known hypersensitivity to
niacinamide, had lesions on the face, axilla and inguinal
area, pregnant and lactating, had present history of
immunosuppression, active infection or were mentally
disabled and refused or unable to consent were
excluded from this study.

Sample Size

PASS 2008 was used to calculate the minimum
sample size of the study. A sample of 39 patients with
mild to moderate psoriasis achieved 80% power to
detect a difference in the proportion of patients who
achieved PASI50 at the end of the treatment period.
A previous study showed that PASI50 was achieved by
66% of psoriasis patients after treatment with 0.1%
triamcinolone acetonide cream12 and it was assumed
that 50% of N and 100% of N-TAC patients will achieve
PASI50 at the end of the 10-week treatment. Sample
size computation for chi square test was used to
specify an effect size of 0.5, degree of freedom of 2
and alpha equal to 0.05.

Sampling Methodology

Convenience sampling was employed in the
selection of study participants. Each patient diagnosed
with psoriasis was screened for eligibility during his or
her visit to the USTH outpatient department.
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Data Gathering Procedure
Ethical consideration

The study was approved by the USTH Institutional
Review Board.

Selection and recruitment process

Recruitment took place in the outpatient
department of USTH by a dermatology resident not
involved in other study procedures. Eligible patients
based on the inclusion and exclusion criteria of the
study were referred to the study coordinator to obtain
their written consent.

Randomization, allocation concealment, blinding

Prior to the start of the study, an independent
researcher not involved in the study generated
the allocation schedule. Open Epi random number
generator was used in order to generate the list of
patient numbers which was assigned to any of the
three groups: N, TAC and N-TAC in a ratio of 1:1:1.
Simple randomization technique was utilized. The
independent researcher prepared sequentially
numbered containers of the same size, color, and shape
that contained the three medications. The allocation
schedule was concealed from study researchers until
study termination.

Patients who satisfied the inclusion/exclusion
criteria were instructed to withhold medications for
psoriasis prior to study inclusion—washout period was
2 weeks for topical corticosteroids and phototherapy
and 4 weeks for systemic therapy.*** The coordinator
explained the study procedure after which a written
consent was obtained to affirm voluntary participation.
Patients were assigned a number sequentiallyaccording
to their study entry by the study coordinator. Socio-
demographic and baseline information were recorded
using a data collection form. Baseline photographs
were also obtained. Both the patient and the outcome
assessors were blinded to the treatment allocation
throughout the study.

Interventions

The study coordinator gave two cream containers
to the patients that corresponded to their study
number.
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e N: 4% niacinamide cream (A) then placebo (B)
after 5 minutes

e TAC:0.1% TAC (A) then placebo (B) after 5 minutes

e N-TAC: 4% niacinamide cream (A) then 0.1% TAC
(B) after 5 minutes

Patients applied the creams twice daily in a thin
layer to the lesions. The treatment creams were
obtained from Dermskin Cosmetics.

Data gathering procedure

Collected baseline measures (age, gender, age
at disease onset, duration of disease, past psoriatic
medication/s and pre-existing illness/es) PASI and PGA
were based on physician observation while the DLQI
was self-administered.

Psoriasis area severity index (PASI)

PASI a widely used scoring system both in patient
management and clinical trials * was found to be
correlated with the Body Surface Area (BSA) and
PGA.Y Overall, the reliability of PASI was considered
good having an intra-class correlation coefficients (ICC)
value of >0.75.V

Two blinded assessors evaluated each patient.
The final PASI score for each patient was averaged.
The intensity and extent of the psoriatic plaques
were assessed in the four anatomical regions: head
(H), trunk (T), upper (UL) and lower limb (LL). Scores
assigned are seen in Table 1 below.

Table 1. Scoring for PASI

INTENSITY

Erythema EXTENT

Thickness/ Induration
Desquamation/ Scaling

0: none 1: 0-9%

1: mild 2:10:29%

2: moderate 3:30-49%

3: severe 4:50-69%

4: very severe 5:70-89%
6:90-100%




The intensity of erythema (E), thickness/
induration (I) and desquamation (D) for each of the
four anatomical regions (H, T, UL, and LL) were scored
using a 5-point scale from 0 (none) to 4 (very severe).
Meanwhile, the extent (A) of the psoriatic plaque was
assessed based on the proportion of the skin affected
by psoriasis on each anatomical region as scored by 1
to 6. The overall PASI score can, therefore, range from
0 to 72 by using the formula below: 1718

PASI = 0.1 (EH+IH+DH) AH + 0.2 (EuL+luL+DuL) AUL + +
0.3 (ET+IT+DT) AT + 0.4 (ELL+ILL+DLL) ALL

The improvement in PASI score compared to
baseline and on every follow up was computed.

PASI50 equates to a clinically meaningful
improvement in psoriasis, and effective widely used
therapies (e.g. etanercept, alefacept) were consistently
differentiated from placebo at PASI50; as such, this
was considered as the primary endpoint of the study
to indicate the efficacy of treatment.?®

Physician Global Assessment (PGA)

PGA is the second tool most often used to
measure psoriasis severity. ?° PGA does not consider
the anatomical location and extent of psoriatic
lesions. Instead, it only measures the intensity of the
erythema, induration, and scaling. Nonetheless, PGA
showed good reliability with an ICC of 0.87 and a good
correlation with PASI. V7

The same outcome assessors provided individually
a score for the PGA. The final score was averaged. Each
patient was scored as follows: O=clear, 1=almost clear,
2=marked improvement, 3=moderate improvement,
4=slightimprovement, and 5=no change and 6=worse.’

Dermatology Life Quality Index (DLQI)

The DLQI was used to evaluate the quality of life
of the patients. It was found to be reliable (ICC=0.88
and Cronbach’s alpha=0.83) and valid for psoriasis
patients.”! Patients answered 10 questions regarding
their quality of life and indicated their answers in a
4-point scale: 0= not at all, 1=a little, 2=a lot, 3= very
much. DLQI score ranged from 0 to 30 wherein a higher
score denoted a worse quality of life.®

Baseline data

Baseline data included age, gender, disease onset,
duration of disease, previous topical corticosteroid
medication/s, underlying diseases, PASI and DLQI. The
intake of multivitamins with or without vitamin B3 was
not determined prior to study inclusion.

Outcome measures

PASI and PGA were assessed at 2", 4t, 6, 8t and
10t week of treatment. DLQI was obtained from the
patients at the beginning and at the end of the study
period. Patients were instructed to contact the study
coordinators for any adverse events.

Primary outcome measure: PASI score

PASI50 was considered as the primary endpoint of
the study that indicated the efficacy of treatment.

Secondary outcome measures: PGA and DLQI

Assessment of clinical response was based on
the differences in mean PASI scores at weeks 0, 2, 4,
6, 8 and 10. For PGA, the proportion of patients who
attained a score of 0 (clear) and 1 (almost clear) were
compared at the 2", 4% 6 8" and 10™ week of all
treatment groups. For the DLQI, the mean reduction
and improvement in scores were computed at the
beginning and at the end of the treatment period.

Safety

Safety was assessed during each visit by asking
for the experience of local adverse effects such as
pruritus, erythema, swelling or burning sensation after
the application of the test drugs.

Data Analysis

Data were encoded in MS Excel by the researcher.
Stata MP version 14 was used for data processing
and analysis. Continuous variables were presented
as mean/SD or median/IQR depending on data
distribution while categorical variables were presented
as frequency/percentages. Fisher’s exact test and
Chi square test were used to compare the following

J Phil Dermatol Soc - November 2020 - ISSN 2094-201X 23



proportions amongst the three treatment groups: a) PASI50 and b) PGA score of 0-1. Intragroup differences
in the proportion of PASI50 and PGA score of 0-1 were analyzed using Cochran’s Q test. Significant Cochran’s Q
test results were further analyzed using McNemar’s test. Comparison of treatment effect on DLQI by period was
analyzed using paired t-test. Intention-to-treat analysis was implemented wherein all patients enrolled at least
had 1 follow-up were included in the analysis. All p values <0.05 were considered statistically significant. Charts
and graphs were created using MS Excel.

RESULTS

A total of 40 patients were enrolled in the study and were randomly allocated to three groups—14 in N, 13
in TAC, and 13 in N-TAC. Two patients dropped out from the study at Week 6—one from N and one from TAC.
Reasons for dropout included progression to severe psoriasis and failure to show up with the follow-up schedule,
respectively. Although the study failed to achieve the minimum sample size required, post-hoc analysis revealed
that a sample size of 38 achieved 95% power to detect an effect size of 0.63 based on the proportion of PASI50 in
groups N, TAC and N-TAC equal to 15%, 75% and 85%, respectively.

The demographic and clinical profile of patients is presented in Table 2.

Table 2. Demographic and clinical characteristics of patients (n=40)

GROUP N GROUP TAC GROUP N-TAC
CHARACTERISTICS (n=14) (n=13) (n=13) P VALUE
n(%) n(%) n(%)
Age (in years), mean 45.7 £16.5 49.8 +16.5 48.4+12.1 0.7805
Sex
Male 5 (36) 5(38) 12 (92) 0.004*
Female 9 (64) 8 (62) 1(8)
Diabetes mellitus
With 3(21) 1(8) 3(23) 0.663
Without 11 (79) 12 (92) 10 (77)
Dyslipidemia
With 3(21) 3(23) 2 (15) 1.000
Without 11 (79) 10 (77) 11 (85)
Cardiovascular Disease
With 0 0 2 (15) 0.200
Without 14 (100) 13 (100) 11 (85)
Age at psoriasis onset, 329+145 39.2+19.9 36.8+14.2 0.6038
mean
Duration of disease
<10 years 5 (36) 9 (69) 9 (69) 0.127
>10 years 9 (64) 4 (31) 4 (31)
Steroid cream use
Yes 13 (93) 11 (85) 13 (100) 0.521
No 1(7) 2 (15) 0
Severity of psoriasis
Mild 12 (86) 6 (46) 7 (54) 0.069
Moderate 2 (14) 7 (54) 6 (46)
PASI at week 0 3.88 +3.21 6.09 +4.91 6.18 + 0.2264
DLQI at week O 12.29+5.33 8.62 +5.78 7.92 +4.86 0.0852
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The mean age of the patients was 47.9 years old (range: 18-72 years old). A significantly higher proportion of
males (92%) were allocated in N-TAC. No significant differences were observed amongst the pre-existing illnesses.

The mean age of psoriasis onset was 36.2 years old (range: 8-72). Only four patients (10%) developed psoriasis
before the age of 18 (data not shown). A higher proportion of patients in N had psoriasis for more than 10 years
as compared to other groups. Meanwhile, 37 patients (93%) reported application of topical corticosteroid for
psoriasis prior to study enrollment. There were no statistically significant differences in baseline PASI and DLQI
scores.

PASI

PASI50 data of patients in this study is shown in Figure 1. A significant increasing trend of PASI50 was found
for TAC (p=0.0012) and N-TAC (p=0.0011) but not for N (p=0.2311).

Starting at week 4, statistically significant differences were present in the percentage of patients who achieved
PASI50 amongst each treatment group. Further analysis revealed that at weeks 4 and 6, PASI50 in N and TAC were
significantly lower compared to N-TAC. At weeks 8 to 10, PASI50 of N was significantly lower compared to TAC and
N-TAC. At the end of the study, 85% of patients in N-TAC and 75% of patients in TAC achieved PASI50, but with no
statistical significance (p=0.645, Fisher’s exact test). 15% of patients in N achieved PASI 50.
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Figure 1. Percentage of patients who achieved PASI50 over time by group

Figure 2 demonstrates all study groups had improved mean PASI scores throughout the study period. Repeated
Measures ANOVA showed a significant difference in mean PASI score every follow-up, as compared to baseline,
for all treatment groups (all p values were <0.00001). In TAC, mean PASI scores between weeks 4 and 10 were no
longer statistically significant (p=0.305). In contrast, N- TAC’s mean PASI score at week 10 was still significantly
different compared to week 4 (p=0.001).
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Figure 2. Percentage of patients who achieved PASI50 over time by group

PGA

Figure 3 shows the proportion of patients who were rated as being ‘almost clear’ of psoriatic lesions or a grade
of 1in PGA. At weeks 2 and 4, no patients in the study achieved this. At week 10, only 1 patient (8%) in TAC had a
PGA score of 1. This is in contrast to N-TAC’s 31% or 4 patients. However, this was not statistically significant. There
was no demonstrable statistically significant difference throughout the entire study period amongst the groups

with PGA score of 1 (p>0.05).

Figure 3. Percentage of patients who achieved PASI50 over time by group
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Figure 4 presents the improvement in DLQI score at week 10 relative to baseline amongst the three groups.
Although a higher improvement in score was seen in N-TAC, mean DLQI improvement did not vary by treatment
group (p=0.0770).
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Figure 4. Mean improvement (in %) of DLQI score at Week 10 by group

ADVERSE EVENTS

All adverse events occurred in the N study group, wherein two patients had consistent minimally-graded
pruritus throughout the entire treatment with no distinct eczematous lesions. Two other patients had asymptomatic
minimal erythema noted at weeks 4 and 6.

Table 3. Adverse events by group and follow-up period

GROUP N GROUP TAC
CHARACTERISTICS (n=14) (n=13) GROUP ﬂ(:/p;c (n=13) b yaLuE
n(%) n(%) >
Pruritus
At 2" week 2(14) 0 0 0.142
At 4 week 4 (29) 0 0 0.027*
At 6 week 3(23) 0 0 0.094
At 8t week 2 (15) 0 0 0.316
At 10™ week 2 (15) 0 0 0.316
Erythema
At 2" week 0 0 0 -
At 4 week 2 (15) 0 0 0.316
At 6" week 1(8) 0 0 1.000
At 8" week 0 0 0 -
At 10t week 0 0 0 -

*P values denote differences in proportion among the three treatment groups for each follow-up period
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Figure 5. Treatment response of patients to 4% niacinamide cream at baseline (A) and at
week 10 (B).

Figure 6. Treatment response of patients to 0.1% triamcinolone acetonide cream at baseline
(A) and at week 10 (B).
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Figure 7. Treatment response of patients to 4% niacinamide cream and 0.1% triamcinolone
acetonide cream at baseline (A) and at week 10 (B).
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DISCUSSION

Psoriasis is a chronic disease that requires long-
term management. Albeit effective in controlling
symptoms and improvement in appearance, prolonged
use of corticosteroids can lead to adverse events.1
Combination therapies are being explored as an
alternative treatment for psoriasis that maximizes the
effectiveness of corticosteroids while minimizing its
side effects. Nowadays, physicians use combination
treatments with topical steroids adding synergistic
ingredients such as vitamin D analog (calcipotriol)
and salicylic acid.22,23 A potential ingredient that
gained popularity in the field of dermatology is topical
niacinamide, but studies regarding its effectiveness for
psoriasis are limited. 10,11

EFFICACY IN REDUCING SEVERITY

Despite the purported anti-inflammatory effect
of niacinamide, the results of the study showed that
topical niacinamide used as monotherapy was inferior
in improving psoriatic lesions when compared to
topical triamcinolone acetonide.

Topical triamcinolone acetonide’s mean PASI score
showed initial clinical and statistical improvement that
started at week 4 which later statistically stagnated
with lesions showing minimal clinical improvement.
We attribute this to the possibility of tolerance or
tachyphylaxis although limited evidence is available.
24-26 The exact duration of onset remains unknown.
According to Taheri, et al 27, tachyphylaxis is exhibited
by a heightened treatment response on the first few
weeks of treatment, followed by a plateau phase
depicting limited effectiveness. The same trend was
observed in our study.

On the other hand, a higher number of patients
who received the combination treatment N-TAC
showed improvement in psoriatic lesions earlier with
continued sustained improvement when compared
to the usage of triamcinolone acetonide alone. This
synergistic anti-inflammatory effect may be explained
by niacinamide’s capability to downregulate certain
inflammatory markers different from corticosteroid’s
anti-inflammatory mechanism. 7,28-34 Niacinamide
decreases expression of IL.-10 and TNF-alpha as well
as reduces poly- ADP ribose polymerase (PARP) and
NF-kB activity.31,33,35,36 Neutrophil chemotaxis
is also inhibited by niacinamide.37,38,39 Topical
triamcinolone acetonide, which acts on VCAM-1, shows
low permeability as 70-90% of the substance remains
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on the surface of the skin. This may be a problem in
patients with psoriasis as the derangement of lipid
synthesis leads to thickened and dry skin, thereby
reducing the capacity of topical drugs to penetrate the
skin barrier. 40,41 The addition of niacinamide could
have increased the permeability of triamcinolone
acetonide. Wan et al showed that tacrolimus
permeability in the psoriatic skin was enhanced when
combined with niacinamide due to the latter exhibiting
moisturizing effects which would modify the barrier
property and enhance the penetration of drugs.6
Siadat et al showed similar results wherein greater
improvement in PASI was seen in the combination of
4% topical niacinamide with 0.005% calcipotriolll as
compared to calcipotriol alone in patients with mild to
moderate psoriasis.

The efficacy of topical niacinamide with
triamcinolone acetonide combination was also
supported by the PGA results as 31% of patients were
graded ‘almost clear’ of lesions at the end of the study
period compared to 8% of triamcinolone acetonide
alone. This is comparable with Levine et al’s study
wherein 50% of patients given 1.4% niacinamide with
0.005% calcipotriene achieved a rating of ‘clear to
almost clear’ in PGA at the end of their 12-week study
period compared with 25% of patients treated with
1.4% niacinamide alone, and 31.5% of patients treated
with calcipotriene alone.10

EFFICACY IN IMPROVING QUALITY OF LIFE
USING DLQL

Patient’s perception of the impact of psoriasis
in their life may differ from the actual severity based
on the number of lesions. Surprisingly, even if the N
group had the lowest mean PASI at baseline, their
baseline DLQI were found to be the worst. This could
be explained by the longer duration of their disease,
such that 64% of patients had psoriasis for more than
10 years. Longer duration of psoriasis was found to
be associated with worse quality of life 42 despite
arguments of becoming accustomed to living with the
disease. 43,44 Although a higher score improvement
was seen in N-TAC, significant differences amongst the
groups were not present. This may be due to the fact
that patient population consisted of mild to moderate
disease.



SAFETY

Mild erythema and pruritus were observed in
patients given with niacinamide only. Erythema in
psoriasis is said to be related to nitric oxide, which is
one of the targets of corticosteroids.41 This can explain
its absence in patients given with triamcinolone
acetonide. Similarly, pruritus is a common symptom
among patients with psoriasis. Although not
considered as an anti-pruritic agent, corticosteroids
indirectly control this symptom due to its effect on
certain inflammatory factors. 24,45

CONCLUSION

In the 10-week treatment period, 4% niacinamide
cream alone was not effective in the treatment of mild
to moderate psoriasis. Erythema and pruritus were the
most common side effects encountered. Both 0.1%
triamcinolone acetonide cream and the combination
of 4% niacinamide and 0.1% triamcinolone acetonide

cream were found to be efficacious and safe in reducing
symptoms. Although the effects were statistically
comparable, the effect of the combination treatment
resulted to a continuous and sustained improvement.
No significant improvement in the quality of life was
noted in all the treatment groups.

RECOMMENDATION

This paper recommends exploring a more in-
depth role of niacinamide as an adjunct to other
topical medications for psoriasis and as a potential
steroid sparer. A larger study population with a longer
study period is recommended to further study the
combination of niacinamide and topical corticosteroid.
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