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Abstract 
Postinflammatory hyperpigmentation (PIH) and postinflammatory erythema 
(PIE) in acne vulgaris are important and refractory complications for patients 
with acne vulgaris. To clarify the effects of 2% isostearyl-L-ascorbic acid 
(ISAA) against PIH and PIE in acne vulgaris, a clinical pilot study with topi-
cal 2% ISAA gel was performed in 25 acne patients with PIH and PIE. Topical 
ISAA gel was applied on the whole face with PIH and PIE in acne vulgaris 
twice a day for 3 months. Regarding PIH and PIE, investigator’s global im-
provement rating (IGIR) was evaluated in 7-point scales according to the re-
duced area of PIH and PIE before and after the study. Remarkable improve-
ment in PIH was observed in 7 patients (28.0%) and in PIE in 12 (48%) of the 
25 patients. No adverse reactions were observed during the treatment. Topi-
cal ISAA application can be an alternative, non-invasive available treatment 
for PIH and PIE in acne vulgaris. 
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In 2017, the new Japanese Dermatological Association (JDA) guideline for acne 
vulgaris was published [1]. Postinflammatory hyperpigmentation (PIH) and 
postinflammatory erythema (PIE) in acne vulgaris are important and refractory 
complications for patients with acne vulgaris. As one of the non-surgical treat-
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ments for PIH in acne vulgaris, chemical peeling with glycolic acid and subse-
quent iontophoresis with vitamins C, vitamin A, and vitamin E has been re-
ported [2]. 

Vitamin C has multiple diversified effects such as anti-oxidation effects, inhi-
bition of tyrosinase, proliferation of collagen synthesis and inhibition of metal-
lo-matrix protease. Therefore, vitamin C can improve PIH and PIE in acne vul-
garis. 

Isostearyl-L-ascorbic acid (ISAA: Funcos C-IS), an amphipathic vitamin C de-
rivative, has a distinct stable characteristic of highly transdermal absorption, al-
lowing it to pass through the skin barrier and cell membrane inside keratino-
cytes and reaching into the dermis [3]. ISAA can increase collagen synthesis, in-
hibit matrix metalloprotease (MMP)-1, inhibit melanogenesis [4], and scavenge 
reactive oxygen species (ROS).  

To clarify the effects of ISAA against PIH and PIE in acne vulgaris, a clinical 
pilot study with topical 2% ISAA gel was performed in 25 acne patients with PIH 
and PIE. ISAA gel was supplied by Toyo Beauty Com Ltd®, Osaka, Japan, con-
taining 2% ascorbic acid, vitamin A, and vitamin E.  

This study was approved by the Institutional Review Board of Meiwa Hospital 
(reference number: No. 28 - 05). 25 patients (2 men and 23 women) were 
enrolled in this study. Written informed consent was obtained from all patients. 
Mean age was 27.7 years (15 - 49 years). Severity of acne grade was mild to 
moderate. Concomitant medicines could be used during the study. Topical ISAA 
gel was applied on the whole face with PIH and PIE in acne vulgaris twice a day 
for 3 months. Regarding PIH and PIE, investigator’s global improvement rating 
(IGIR) was evaluated on a 7-point scale from baseline: complete: 100%, excel-
lent: 75% - 99%, marked: 50% - 75%, moderate: 25% - 49%, mild: 0% - 25%; no 
change: 0%; worse in 1-month interval according to the reduced area of PIH and 
PIE before and after the study. During the treatment, adverse reactions were de-
scribed. 

The results including background of acne patients, IGIR in PIH and PIE, 
number of acne lesion and adverse reactions are summarized in Table 1. Re-
markable (complete, excellent, and marked) improvement in PIH was observed 
in 7 patients (28.0%) and in PIE in 12 (48%) of the 25 patients. No adverse reac-
tions were observed during the treatment. Representative cases were shown in 
Figure 1 (before and after the treatment). 

We speculated that ISAA permeated into the hair follicle and inhibited mela-
nogenesis, MMP-1 production, and inflammation by ROS and increased colla-
gen synthesis, resulting in the improvement of PIH and PIE. Vitamin C also 
promotes wound healing and alters the inflammatory proliferative remodeling 
phase [5]. Topical vitamin C derivative was effective for perifollicular pigmenta-
tion [6]. Remarkable improvement with ISAA was observed in PIH and PIE in 
acne vulgaris without any adverse reactions in all patients during the treatment. 
ISAA gel contained vitamin E, which has an antioxidant effect and inhibits lipid  
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Figure 1. (A) Before the treatment, dense brown postinflammatory hyperpigmentation 
(PIH) and postinflammatory erythema (PIE) are observed on the left cheek. The patient 
had allergic contact dermatitis against adapalene and benzoyl peroxide. (B) After the 
3-month treatment with topical ISAA, excellent improvement in PIH was observed. 
Marked improvement in PIE is observed. (C) Before the 3-month treatment with topical 
ISAA, dense brown PIH and PIE are observed. (D) After the 3-month treatment with 
topical ISAA, excellent improvement was observed in PIH and PIE. 
 

Table 1. Summary of background of acne patients (gender, age, duration of suffering, concomitant drugs), Investigator’s global 
improvement rating (IGIR) in postinflammatory hyperpigmentation (PIH) and postinflammatory erythema (PIE), number of 
acne lesions on the whole face (inflammatory lesions and comedo), and adverse reaction. 

case gender age 
duration of 

suffering 
concomitant drugs PIH(IGIR) PIE(IGIR) 

number of  
inflammatory lesions 

number of 
comedo 

adverse  
reactions 

0 w 12 w 0 w 12 w 
 

1 F 42 27 BPO/ADA marked moderate 6 0 9 2 none 

2 F 25 13 BPO/ADA moderate mild 15 20 33 30 none 

3 M 22 8 
Seijobofuto, heparinoid, 

BPO/ADA 
moderate excellent 2 0 14 14 none 

4 F 15 5 heparinoid, BPO/ADA marked complete 18 3 20 8 none 

5 F 39 19 BPO/ADA worse moderate 5 1 12 12 none 

6 F 24 unknown BPO/ADA excellent mild 24 5 40 13 none 

7 F 47 34 BPO mild complete 2 0 5 4 none 

8 F 40 unknown heparinoid, BPO/ADA mild marked 5 0 7 2 none 

A
B

C D
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Continued 

9 F 29 unknown BPO/ADA complete marked 5 3 11 5 none 

10 F 25 unknown BPO/ADA mild mild 3 4 3 6 none 

11 F 21 unknown heparinoid, BPO/ADA mild excellent 5 3 18 12 none 

12 F 19 6 BPO/ADA, heparinoid mild excellent 5 3 14 15 none 

13 F 18 2 BPO/ADA no change moderate 15 9 25 27 none 

14 F 49 33 
tacrolimus, heparinoid, 

BPO/ADA 
moderate moderate 11 3 9 11 none 

15 F 20 8 
Jyumihaidokuto, heparinoid, 

BPO/ADA 
marked marked 3 0 8 5 none 

16 F 35 19 none excellent complete 0 0 0 0 none 

17 F 23 2 none mild excellent 0 4 0 15 none 

18 M 21 unknown none moderate mild 6 4 4 5 none 

19 F 31 unknown none mild marked 3 0 4 2 none 

20 F 25 9 none mild moderate 11 0 2 2 none 

21 F 37 unknown none moderate moderate 4 1 3 2 none 

22 F 26 8 none mild worse 0 2 22 26 none 

23 F 27 unknown none excellent mild 1 0 4 4 none 

24 F 23 7 none no change complete 0 4 10 4 none 

25 F 23 10 none no change no change 0 6 6 15 none 

BPO: benzoyl peroxide; CLDM: clindamaycin; ADA: adapalen. 

 
peroxide, and vitamin A, which inhibits abnormal hyperkeratinization in folli-
cular infundibulum. Topical ISAA application can be an alternative, non-invasive 
available treatment for PIH and PIE in acne vulgaris. 

In the future, a long-term, half-sided face study is necessary to evaluate the 
effect of ISAA against PIH and PIE in acne vulgaris. 
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