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Purpose: Post-acne erythema (PAE) is one of the most common physical sequelae of acne regression, PAE can resolve spontaneously, 
but in some patients it may last for years. This study aimed to evaluate the efficacy and safety of narrow and broad spectrum filters of 
intense pulsed light (IPL) for the treatment of PAE.
Patients and Methods: This prospective study evaluated 60 patients with PAE for at least 6 months, assigned equally to three 
groups: 1st group received narrow-spectrum with vascular filter (530–650 nm and 900–1200 nm), 2nd group received broad-spectrum 
with (560/590–1200 nm) filters, the appropriate adjustments were made according to patient’s skin colour. Every patient received four 
sessions one month apart. 3rd group is blank control group did not receive any treatment. CAT (CEA (Clinical Erythema Assessment), 
Area, and Telangiectasia) used to grade clearance of PAE before and after treatment, Investigators Global Assessment (IGA) used to 
assess the improvement score after the treatment, and Cardiff Acne Disability Index (CADI) used to evaluate the impact of PAE on 
patients’ Quality of Life (QoL). Self-satisfaction scale completed at the follow-up. Adverse events and acne relapse were recorded.
Results: A significant decrease of CAT score in vascular group (P<0.05). IGA scale showed significant improvement after vascular 
treatment. A significant decrease in CADI (P<0.05) after vascular treatment. Patient satisfaction was higher in vascular group than 
control and blank control groups. Acne relapse observed in control and blank control groups (40% and 15%, respectively).10% of 
patients showed pigmentation, 15% had blisters after 590 nm treatment.
Conclusion: IPL vascular filter (530–650 nm and 900–1200 nm) have efficacy in the treatment of PAE. CADI score, patient 
satisfaction, and acne relapse were significantly better after vascular narrow spectrum treatment than broad-spectrum treatment.
Keywords: PAE, vascular filter, acne relapse, CADI, IPL

Introduction
Acne vulgaris is a disease of the pilosebaceous unit (hair follicles and accompanying sebaceous glands), which is one of 
the most common and relapsing inflammatory skin disorders with a global burden of 9.4%.1 As adolescence approaches, 
acne is more prevalent in males than females, but also affects middle-aged adults, especially women.2 It presents 
a pleomorphic array of lesions, including comedones, papules, pustules, and nodules, typically affecting areas with highly 
sebaceous follicles, such as the face and central facial areas of the chest and back. The pathogenesis of acne is 
a multifactorial process involving multiple factors that contribute to its formation, including hyperactive sebaceous 
gland, comedogenics, follicular hyperkeratinization of the sebaceous glands duct, proliferation of Cutibacterium acnes, 
release of inflammatory mediators, excessive sebum production, and genetics.3 In addition, cosmetics, hair wax, 
hormones and oral contraceptives can also lead to formation of acne.4 Over the years, topical and systemic treatments 
are the first-line treatment of acne.5 However, pharmacological therapies have potential side effects and the development 
of antibiotic resistance which made it undesirable for patients.6 At present, cosmetological methods were reported in the 
treatment of acne such as cosmetic acids including (phytic, pyruvic, lactic and ferulic acids) combined with oxybrasion 
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treatment, results were satisfactory; however, the study was conducted only on a group of women which has a lack of 
evidence of its efficacy on men as well.7 Recent guidelines suggest an earlier and appropriate treatment option for acne, 
which may decrease the chance of forming acne sequelae.8 Some patients after acne regression may develop clinically 
relevant sequelae that can have a serious psychological and social burden on patients’ life.9 These sequelae include acne 
scars (atrophic scars, hypertrophic scars, and keloids), post-acne pigmentation, and post-acne erythema. Aiming to 
prevent sequelae formation should, therefore, be the focus of acne treatment instead of just controlling acne. The most 
common sequela of inflammatory acne is post-acne erythema (PAE). It mainly affects light skin types. Despite the 
unknown pathogenesis, previous studies have suggested that PAE is associated with erythematous macules and telan-
giectasia. In contrast, telangiectasia results from changes in the microvascular system in the superficial dermis.10 These 
lesions may resolve slowly and spontaneously; however, in most patients, persistent post-acne erythema may last for 
years if no interventional management is conducted, which is cosmetically unacceptable and has great psychological, 
social, and financial implications for the patients.11 Some patients tend to cover up PAE using cosmetic products such as 
foundations, concealers, or any other cream products, but the results are not very satisfactory, as some of these products 
may contain sensitive substances that can worsen the appearance of PAE and cause side-effects in some patients. Various 
therapies have been proposed to manage this cosmetic problem, but with resistance to oral and topical therapies,10,12 and 
with no consistent results and minimal side-effects for laser and light-based devices.13–18

The IPL is a flashlamp-pumped light source that provides a non-coherent polychromatic source; it integrates with 
a range of wavelength bands, from 515 to 1200 nm, that can penetrate the skin from superficial to deeper vessels and has 
been used in the management of various conditions such as facial telangiectasia, photoaging, and inflammatory diseases 
such as rosacea and acne.19,20 IPL M22 Optima device (Lumenis, Yokneam, Israel) is one of the most widely used IPL 
machines for the treatment of photodamage and skin rejuvenation.21 The M22 has various filters that can be used 
according to skin condition, including novel dual-band filters with wavelengths of 530–650 nm and 900–1200 nm 
(vascular filter) and 400–600 nm and 800–1200 nm (acne filter), which have been used in the treatment of facial 
telangiectasia and acne vulgaris. However, although previous studies have shown that IPL had a positive effect on 
increasing the clearance rate of PAE and acne vulgaris, the effect of the IPL narrow-spectrum vascular filter should be 
further improved. Based on the aforementioned facts, the present study attempted to compare the therapeutic effect and 
safety of IPL narrow-spectrum vascular (530–650 nm and 900–1200 nm) filters and IPL broad-spectrum (560–1200 nm)/ 
(590–1200 nm) filters for the treatment of post-acne erythema lesions and the control of acne relapse. This study included 
a blank control group to exclude factors that could have contributed to PAE disappearance spontaneously.

Materials and Methods
Subjects
Sixty patients diagnosed with PAE at the Department of Dermatology of the First Affiliated Hospital of Nanchang 
University between May 2021 and January 2022, aged 17–42 (mean age: 25.95 years) (9 males, 51 females) were 
enrolled in this study. Written informed consent was obtained from each of the participants before study enrollment. The 
exclusion criteria were as follows: patients with hypersensitivity to visible light, patients with skin inflammatory lesions 
and open wounds, patients with a history of sun exposure within 1 month, patients used pills like yeast tablets, sulfur 
tablets, photosensitizing herbs, pregnant and lactating women, patients who had done facial fillers or botulinum toxin 
therapy within 3 months prior to the treatment, patients who had undergone any laser or light treatments.

Patients with a history of skin cancer, prior acne therapy including isotretinoin therapy within 6 months, chemical 
peeling, or refusal to sign consent were excluded from this study. Patients who met the inclusion criteria were randomly 
divided into three groups: the first group (n=20, male/female ratio = 2/18, age range = 17–33, mean age = 26) received 
IPL narrow-spectrum vascular (530–650 nm and 900–1200 nm) treatment, and the second group (n=20, male/female 
ratio = 4/16, age range = 17–42, mean age = 27.2) received IPL broad-spectrum 560 nm/590 nm treatment. The blank 
control group (n=20, male/female ratio = 3/17, age range = 19–34, mean age = 25 years) did not receive any specific 
treatments. The demographic characteristics of patients in each group are presented in (Table 1).
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Treatment Procedure
An intense pulsed light device (M22; Lumenis Limited) was integrated with a sapphire Chill Tip system for epidermal cooling 
with a wavelength of 515–1200 nm. Three wavelength bands were configured (530–650 nm and 900–1200 nm), (560–1200 nm), 
and (590–1200 nm). The following parameters were adjusted for each filter. Vascular filter (530–650 nm and 900–1200 nm), 
(fluence = 20–22 J/cm2, pulse duration = 4.0–6.0 ms, pulse delay = 20–30 ms), 560–1200 nm (fluence = 17–19 J/cm2, pulse 
duration = 3 ms, pulse delay = 20–30 ms), and 590–1200 nm (fluence = 17–19 J/cm2, pulse duration = 3.5 ms, pulse delay = 30–40 
ms). Each patient in the IPL treatment group received four sessions with an interval of 4 weeks. The treatment was delivered in two 
passes over the red macules. No topical aesthetic was administered before treatment. The post-treatment regimen involved 
application of ice pack for 20 minutes to reduce burning sensation and medical mask for 15 minutes to enhance facial hydration 
immediately after the treatment. Ask the patients to apply SPF of 50 sunscreen every morning until clinical follow-up, avoidance 
of daily cosmetics products containing irritating ingredients, mineral oils, cleansers with fragrances and makeup for at least 48 
hours after each treatment.

Efficacy Assessment
Primary Outcomes
The severity of PAE before and after the treatment was scored and graded by a dermatologist who did not participate in IPL 
treatment based on CAT (CEA, Area, Telangiectasia) scale.22 The total CAT score = CEA×Area+Telangiectasia. The clinical 
improvement of PAE was determined using the Investigators Global Assessment (IGA) four-point grading scale: poor (<25%), 
fair (25–50%), marked (51–75%), and excellent (>75%) improvement. The improvement score index for each patient was 
calculated by the following formula: (The total score before the treatment ‒ The total score after the treatment)/The total score 
before the treatment×100%.23 After obtaining informed consent, each patient was asked to complete the CHINESE CADI 
(Cardiff Acne Disability Index) (translated) questionnaire with a total of five questions, and the scores for all five questions range 
from 0 to 15 (score for each question = 0–3). Erythema-induced QoL impairment by CADI scores was graded as no impairment 
(CADI=0), mild impairment (CADI=1–5), moderate impairment (CADI=6–10), or severe impairment (CADI=11–15).24

Secondary Outcomes
The patients in the three groups were followed up 4 months after the total treatment ended, and the recurrence rates of erythema 
and acne were observed and calculated. After each IPL treatment, adverse reactions including blisters, pigmentation, and 
erythema were counted and recorded for each group. Four months later, at follow-up, patients were asked to assess the therapeutic 
effect using a (0–4) point scale: highly satisfied, 4 points; very satisfied, 3 points; satisfied, 2 points; neutral, 1 point; and not 
satisfied, 0 points. Total satisfaction rate = (highly satisfied + very satisfied + satisfied) / total number of patients × 100.

Statistical Analysis
The data were preliminarily sorted using Excel 2010 and expressed as “mean ±standard deviation”, and the non-normal 
distribution was expressed as median and quartile interval M (P25–P75). One-way ANOVA was used to compare the 
normal distribution between the two groups, the paired t-test was used to compare the mean difference before and after 
the treatment, and the non-parametric test was used to compare the two groups with non-normal distribution-values of 
less than 0.05 were considered statistically significant.

Table 1 The Demographic Characteristics of Patients in Each Group

Group Male Female Age (Years) Average Age (Years) Lesion Duration (Years)

IPL vascular group 2 18 17–33 26 1–10
IPL 560/590 nm group 4 16 17–42 27.2 1–13

Blank control group 3 17 19–34 25 3–13
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Results
CAT (CEA, Area, Telangiectasia)

1. CEA: After the treatment there was a significant difference between the three groups (H=27.677, P<0.05) 
(Table 2), CEA score of the IPL vascular group was significantly lower than that in the 560 nm/590 nm and 
the blank control groups (P<0.05) (Figure 1A).

2. Area: The area score of the IPL vascular group was significantly lower than that of the blank control and 560 nm/ 
590 nm groups after treatment (Figure 1B) (Table 3), and the area score of the IPL vascular group after treatment 
was significantly lower than that before treatment (P=0.002).

3. Telangiectasia: Three-Point Telangiectasia score: The telangiectasia score in all patients was 0, as all patients in 
the three groups presented with no telangiectasia.

Total score: Before treatment, the total score of the 560/590 nm group was significantly higher than that of the IPL 
vascular group and the blank control group, while after the treatment the total score of the IPL vascular group was 
significantly lower than that of the blank group and 560 nm/590 nm group (P<0.05) (Figure 1C). Significant differences 
were observed between the IPL vascular groups before and after treatment (Table 4). The results showed that clearance of 
the PAE after IPL vascular treatment resulted in better results.

Investigators Global Assessment (IGA)
There was a significant difference in PAE improvement rate between IPL vascular group and IPL 560/590 nm group, 
PAE improvement rate in IPL vascular group was significantly higher than that in the blank control group, and there was 
no significant difference between IPL 560 nm/590 nm group and blank group (Figures 2–4; Table 5). The improvement 
rate of PAE in the IPL vascular group was higher than that in the other two groups (Figure 5).

Cardiff Acne Disability Index (CADI)
The CADI score was used to evaluate the impact of PAE on Quality of Life. The CADI score in the IPL vascular group 
was significantly lower than that in the IPL 560 nm/590 nm and blank control groups (Table 6). There was no difference 
in the CADI score between the IPL 560 nm/590 nm group and blank control group after treatment (Figure 6). There were 
significant differences between the IPL vascular group before and after the treatment (P<0.05).

Patient Satisfaction
One month after the total treatment was completed, patients were asked to assess the results by referring to baseline 
photographs, and the results showed that the total satisfaction rates in the IPL vascular group, IPL 560/590 nm group, and 
the blank control group were about 95%, 40%, and 10%, respectively. Patient satisfaction in the IPL vascular group was 
significantly higher than that in the control group (P<0.05) (Table 7). According to our results, the satisfaction rate of the 
IPL vascular group was higher than that of the other two groups (Figure 7).

Table 2 The Comparison of CEA Score Between the Three Groups Before and After the 
Treatment

CEA Blank Control  
Group

IPL 560/590 nm  
Group

IPL Vascular  
Group

H P

CEA before 3(3, 3) 3(3, 4) 3(2, 3) 1.903 0.386
CEA after 3(2, 3)a 2.5(2, 3)a 1(1, 1.75)b 27.677 0

Z −2.041 −2.517 −4.008

P 0.041 0.012 0

Note: Different letters indicate a significant difference.
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Adverse Effects and Relapse
All patients tolerated the pain during the treatment, and after the last treatment, the patients in the three groups 
were followed-up: acne recurrence rate of the IPL vascular group, IPL 560/590 nm group, and the blank control 
group (0%, 40%, 15%, respectively) (Figures 8 and 9). There was a significant difference among the three groups 
(X2, 10.909, and 0.004) (Table 8). Flushing was observed in all patients in the IPL treatment groups. After the 
IPL 590 nm cut-off filter treatment, two patients (10%) had pigmentation that disappeared at follow-up, and three 
patients (15%) had blisters that lasted for 4 days after treatment.

Figure 1 (A) The comparison of CEA score between the three groups before and after the treatment. (B) The comparison of Area score between the three groups before 
and after the treatment. (C) The comparison of total score between the three groups before and after the treatment. 
Note: Different letters indicate a significant difference.

Table 3 The Comparison of Area Score Between the Three Groups Before and After the 
Treatment

Area Blank Control  
Group

IPL 560/590nm  
Group

IPL Vascular  
Group

H P

Area before 2(2, 3)b 3(2, 3)a 2(2, 3)b 7.488 0.024
Area after 2(2, 3)a 2(2, 3)a 1(1, 2)b 18.587 0

Z −1 −2.121 −3.071

P 0.317 0.034 0.002

Note: Different letters indicate a significant difference.
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Discussion
Acne vulgaris affects nearly 80% of adolescents and young adults,25 and it is the eighth most prevalent disease 
worldwide.26 After the clearing process of inflammatory acne, usually persistent sequelae such as post-acne erythema, 
post-inflammatory hyperpigmentation, and scarring induced by inflamed acne may develop.27 Post-acne erythema (PAE) 
is the most common sequelae of acne inflammation, which is aesthetically undesirable and associated with 
a psychological impact on patients.13,14 PAE consists of telangiectasia and erythematous lesions located in the very 
superficial dermis that remain after inflammatory acne resolves.18

Although it has been shown to predict long-term treatment outcomes, little is known about how patients perceive this 
condition and its impact on their self-image. The primary goals of post-acne erythema treatment are to control and treat 
existing lesions, prevent acne relapse, and improve quality of life. At present, a variety of studies have been proposed to 
deal with this cosmetic problem, but the results are inconsistent and accompanied by a series of side-effects, including 
topical therapies including brimonidine, vitamin C, and tranexamic acid, which are used in the management of PAE. 

Table 4 The Comparison of Total Score Between the Three Groups Before and After the 
Treatment

Total Score Blank Control  
Group

IPL 560/590 nm  
Group

IPL Vascular H P

Total score before 6(4.5, 9)ab 9(6, 12)a 6(4, 8.75)b 6.188 0.045

Total score after 6(4, 9)a 6(4, 9)a 1(1, 3.5)b 25.707 0
Z −2.46 −3.034 −3.931

P 0.014 0.002 0

Note: Different letters indicate a significant difference.

Figure 2 A 25-year-old female with PAE in the IPL vascular group: (A) before the treatment, (B) 1 month after the total treatment has finished, showing an excellent 
improvement in PAE (>75%).
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Figure 3 A 20-year-old female with PAE in the IPL 560/590 nm group: (A) before the treatment, (B) 1 month after the total treatment has finished, showing poor 
improvement in PAE (<25%).

Figure 4 A 24-year-old female with PAE in the blank control group: (A) months before the follow-up, (B) at the follow-up, showing no improvement in PAE.
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However, the long period of treatment, less effective results, and adverse reactions such as erythema, pruritus, and 
dryness make it clinically not the main standard treatment.28,29 When oral and topical therapies cannot achieve 
satisfactory results, investigating a new treatment plan is often encountered by clinicians. As laser- and light-based 
devices may provide faster responses and fewer treatment sessions, they have become a treatment option for patients with 
PAE. Up to the present time, there have been a few studies on the therapeutic effects of light-based technology for PAE 
such as Intense pulsed light (IPL),14 fractional micro-needling,18 and pulsed dye laser (PDL).27 When choosing light 
based modality in the treatment of PAE or any photo-damaged skin conditions, the clinicians should consider multiple 
variables to achieve a satisfactory result for the patients such as an appropriate wavelength band that can effectively 
target hemoglobin or small blood vessels, how to reduce the probability of acne recurrence, how to reduce the risk of 
epidermal hypopigmentation and pigmentation, and finally provide better treatment effects for patients. Intense pulsed 
light (IPL) has been shown to be one of the most effective treatments in PAE, as it emits a broad spectrum of light 
between 515 and 1200 nm that can be modified by cut-off filters to target specific chromophores (hemoglobin, melanin, 
and water) to varying degrees without significant damage to the surrounding tissue. Based on the concept of selective 
photo thermolysis the primary hemoglobin protein absorption peaks are at 418, 542, and 577 nm.30 The range of the 
secondary hemoglobin absorption peak is 800–1200 nm, that can specifically target the blood vessels located deep in the 
skin.31 Many studies reported the successful use of M22 devices in the treatment of photodamaged skin and skin 
rejuvenation.32 In our study, we compared the efficacy and safety of IPL narrow-spectrum vascular (530–650 nm and 
900–1200 nm) filters and IPL broad-spectrum (560–1200 nm or 590~1200 nm) filters in the treatment of PAE. Our 
results showed that M22 IPL narrow spectrum Vascular (530–650 nm and 900–1200 nm) filters are more effective in the 
clearance of PAE; to the best of our knowledge, this is the first prospective comparative study to evaluate the efficacy and 
safety between IPL narrow and broad spectrum filters in the treatment of PAE. We conducted the current study to 
determine whether IPL narrow spectrum vascular filters can improve PAE related to inflammatory acne.33 IPL vascular 
(530–650 nm) wavelengths retain the primary hemoglobin protein absorbance spectrum and reduce the absorbance from 
melanoma and target blood vessels in the superficial dermis; IPL vascular (900–1200 nm) wavelengths include the 
secondary absorbance spectrum of hemoglobin protein which damages blood vessels located in the deep dermis. In this 

Table 5 The Comparison of Improvement Degree Between the Three Groups

Group Excellent 
Improvement

Good 
Improvement

Marked 
Improvement

Fair 
Improvement

P1 P2 P3

IPL vascular group 10/50%*# 8/40%*# 1/5%*# 1/5%*# 0.000 0.000 0.174

IPL 560/590nm 

group

1/5% 2/10% 8/40% 9/45%

Blank control 

group

0/0.0% 0/0.0% 7/35% 13/65%

Notes: *Indicates a significant difference between IPL vascular group and IPL 560/590nm group. #Indicates a significant difference between IPL vascular group and the 
blank control group. P1: P-value between IPL vascular group and IPL 560/590nm group, P2: P-value between IPL vascular group and the blank control group, P3: 
P-value between IPL 560/590nm group and the blank control group.

Total =100

Excellent improvement
Marked improvement
Fair improvement
Poor improvement

IPL vascular group

Total =100

Excellent improvement
Marked improvement
Fair improvement
Poor improvement

IPL 560/590nm group

Total =100

Fair improvement
Poor improvement

Blank control group

Figure 5 The comparison of improvement degree between the three groups.
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study, we used IPL vascular (530–650 nm and 900–1200 nm) with 20–22 J/cm2 energy, and after four sessions with an 
interval of 1 month. Patients showed an overall improvement of approximately 95% without any adverse effects, such as 
hyperpigmentation, blisters, or acne relapse. Bjerring et al34 conducted a study of 35 patients with vascular lesions and 
a reduction in erythema by fair to excellent clearance was obtained in 72.7% of patients treated with the IPL narrow 
wavelength band (530–750) nm. Tsunoda et al31 showed the efficacy of an IPL narrow-band (500–635 nm) in reducing 
redness in a case series of three patients with diffuse erythema without damage to the surrounding tissue. Chang et al35 

evaluated an IPL device (530–750 nm, 7.5–8.0 J/cm2) in 30 Korean females with inflammatory acne associated with PIE. 
After three sessions in 3 weeks, red macules, irregular pigmentation, and skin tone improved in 63% of the patients.

Schroeter et al36 demonstrated a study on the treatment of erythema and vascular components in 60 patients, 75–87% 
clearance was achieved using a 550 nm cut-off filter with an average of 4.1 treatments. Kassir et al37 reported 
improvement in facial redness in 80% of patients with rosacea, and 78% of patients showed a reduction in flushing 
and improvement in skin texture using an IPL 530 nm filter with no adverse effects in any patient. Gao et al23 in 
a retrospective study of 160 patients with facial telangiectasia, compared pulsed dye laser with IPL vascular filter, and the 
results showed significantly better indices of lesion severity and improvement scores of facial telangiectasia after IPL 
vascular treatment. Chen et al38 reported a study of IPL 560 nm/590 nm combined with IPL 420 nm for PAE treatment. 
The results showed that the improvement rate of PAE was approximately 81.8%. In our study, IPL 560–1200 nm and 
590–1200 nm cut-off filters were selected according to the patient’s skin colour, confirming that IPL 560–1200 nm/590– 
1200 nm had a certain effect on PAE. Our study included 60 patients with PAE and evaluated the changes in PAE before 
and after treatment. Regarding the CAT score and in comparison, with the blank control group, we further confirmed the 
effect of IPL vascular group and IPL 560/590 nm group on PAE treatment. The CADI score in the IPL vascular group 

Before After
0

5

10

15

20

CADI

Blank control group

IPL 560/590nm group

IPL vascular groupa
a

b

Figure 6 The comparison of CADI score between the three groups before and after the treatment. 
Note: Different letters indicate a significant difference.

Table 6 The Comparison of CADI Score Between the Three Groups Before and After the Treatment

CADI Blank Control Group IPL 560/590 nm Group IPL Vascular Group H P

CADI before 10.5(9, 14) 12.5(9.25, 15) 10(9, 15) 0.856 0.652
CADI after 10(8.25, 11.75)a 10(5.75, 13.5)a 1(0, 1.75)b 34.756 0

Z −2.041 −2.677 −3.952

P 0.041 0.007 0

Note: Different letters indicate a significant difference.
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showed a significant decrease compared to the other two groups (P<0.05%), which explains the role of IPL vascular 
treatment in the improvement of Quality of Life. Following IPL 560/590 nm treatment, redness was observed in all 
patients after the treatment, two patients had pigmentation, and three patients had blisters for 4 days after the treatment 
session. In the IPL vascular group, only flushing was observed in five patients as an adverse effect. The degree of patient 
satisfaction in the IPL vascular group was higher than that in the other two groups (P<0.05), which showed that the 
efficacy of IPL vascular treatment was superior to that of the IPL 560/590 nm group and blank control group. Previous 
studies have shown that light-energy-based devices have been used for the treatment of inflammatory acne, and that each 
device has therapeutic advantages and disadvantages.

Vascular lasers such as 595-nm PDL are effective for the treatment of inflammatory and non-inflammatory acne, but 
with a risk of acne flare-up and are less safe in dark-skin patients.39,40 A 532 nm KTP has a poor penetration rate of 
different structures in the skin, such as sebaceous glands and blood vessels, so it is easy to cause scars.41 The mechanism 
of IPL in the treatment of acne vulgaris can be explained as inactivating Propionibacterium acne, inhibiting sebaceous 
gland secretion through photothermal action, and thermal damage to the blood vessels with a small diameter that supplies 
sebaceous glands, to achieve the purpose of reducing inflammation.42 Although the therapeutic effect of IPL on acne 
vulgaris has been established, the characteristics of different wavelength bands need to be further analysed and clarified 
in order to improve the efficacy of IPL.19 Our study also conducted a statistical analysis of the acne recurrence rate in 
each group. Eight (40%) out of 20 patients in the IPL 560/590 nm group and three (15%) in the blank control group had 
acne recurrence, while no acne recurrence was found in the IPL vascular group, consistent with the results of Wu et al,11 

who reported acne relapsing in seven patients (11.7%) treated with IPL 560–1200 nm and 590–1200 nm cut-off filters 
after 3–7 sessions at intervals of 4 weeks, Monib et al,43 who showed three out of 15 patients treated with IPL 400 nm 
filter showed acne exacerbation after the first (−60%, −28.6%, −6.1%) and second (−35%, 47.6%, 36.4%) sessions, 
respectively, and Ross et al,33 who used IPL (525–1200 nm) in the treatment of acne; after four sessions and 2 week 
intervals, the patient showed acne relapse (3–8 weeks) at follow-up. The energy of IPL broad-spectrum filters may affect 
larger and deeper tissues.44 This may lead to non-selective diffusion of energy in the dermis and eventually lead to 
adverse reactions, such as acne recurrence and pigmentation, which are more likely to occur in patients with skin type IV.

The destructive effect of the IPL vascular filter is characterized by oxyhaemoglobin and deoxyhaemoglobin, which 
can destroy small, dilated blood vessels in PAE lesions and prevent acne relapse. The vascular filter decreases the amount 

Table 7 The Comparison of Patient’s Self-Satisfaction Between the Three Groups After the Treatment

Group Highly Satisfied Very Satisfied Satisfied Normal Notsatisfied P1 P2 P3

IPL vascular 0/0% 1/5% 1/5% 7/35% 11/55% 0.000 0.000 0.052
IPL 560/590 nm 9/45% 3/15% 5/25% 3/15% 0/0%

Blank control group 15/75% 3/15% 2/10% 0/0% 0/0%

Notes: P1: P-value between IPL vascular group and IPL 560/590nm group, P2: P-value between IPL vascular group and the blank control group, P3: P-value 
between IPL 560/590nm group and the blank control group.
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Figure 7 The comparison of patient’s self-satisfaction between the three groups after the treatment.
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Figure 8 The comparison of acne recurrence between the three groups 4 months after the last session.

Figure 9 A 30-year-old female showing acne recurrence following IPL 590 nm treatment: (A) Before 590 nm treatment; (B) after the first session of IPL 590 nm; (C) after 
the second session of 590 nm treatment, and (D) at the follow-up.
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of light absorbed by melanin pigments by excluding the emission of light at wavelengths of 650–900 nm. Such exclusion 
of these wavelengths reduces the risk of overheating the epidermis and increases the amount of light absorbed by 
haemoglobin.45

Theoretically, chemical reactions directly depend on temperature. The higher the temperature, the faster a given 
chemical reaction will proceed to destroy the P. acnes.46,47 IPL vascular filters can convert the light absorbed by 
haemoglobin into heat energy, which raises the temperature of central blood vessels by 80–90°C, causing thrombosis in 
the superficial blood vessels and increasing the rate of chemical reaction.48 Acne produces and stores large amounts of 
porphyrins in the metabolic process. Therefore, once porphyrins produced by P. acnes are exposed to IPL vascular 530– 
600 nm wavelength, they become chemically activated and form reactive oxygen species capable of destroying P. acnes 
and produce an anti-inflammatory reaction.49

The second band (900–1200 nm) targets the sebaceous glands directly and penetrates deeper into the skin.50,51 

Previous studies have confirmed the therapeutic effect of the M22 IPL acne filter on acne vulgaris.41 In our investigation, 
after four sessions of PAE treatment using IPL narrow spectrum vascular (530–650 nm and 900–1200 nm) filters, an 
improvement rate of PAE lesions was about 95%. Based on previous literature and our clinical observations, we 
hypothesized that the use of the M22 IPL vascular filter in the treatment of PAE can effectively prevent acne recurrence. 
We believe that IPL vascular filters can be considered an alternative treatment for PAE as they can effectively treat PAE, 
reduce the recurrence of acne, and shorten the time and frequency of treatment. One limitation of the study was the small 
sample size. Further controlled prospective observations in larger sample size would be helpful to prove the effect of IPL 
narrow spectrum with higher level of evidence.

Conclusion
To the best of our knowledge, this is the first prospective analysis of an effective treatment of PAE using an IPL narrow- 
spectrum vascular filter. IPL narrow spectrum vascular (530–650 nm and 900–1200 nm) filters could be effective in 
reducing PAE severity and improving QoL; additionally, they have no adverse effects and control the recurrence of acne. 
However, further research into the mechanism underlying the action of this narrow wavelength band, as well as 
a comparative study of novel IPL dual-band filters, is recommended.

Abbreviations
PAE, post-acne erythema; IPL, intense pulsed light; P. acnes, Propionibacterium acnes; CAT, CEA, Area, Telangiectasia; 
CEA, clinical erythema assessment; IGA, investigator’s global assessment; CADI, Cardiff Acne Disability Index; PDL, 
pulsed dye laser; QoL, quality of life.
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Table 8 The Comparison of Acne Recurrence Between the Three Groups After the Treatment

Acne Recurrence IPL Vascular Group IPL560/590nm Group Blank Control Group X2 P

N % N % N %

Acne recurrence 0 0 8 40 3 15 10.909 0.004

No acne recurrence 20 100 12 60 17 85
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