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1  | INTRODUCTION

Acne is a chronic inflammatory disease of the pilosebaceous unit 
which is most common during adolescence.1,2 A range of methods 
for clinically evaluating acne and the impact of topical treatments 
have been proposed, in particular lesion counting and global disease 
assessments.3 Clinical lesion counting can be subjective to individ-
ual assessors, only assesses what is visible to the naked eye and can 

be challenging if the visible presentation is subtle.4 It can also be 
difficult to reliably identify minimal inflammatory lesions and to dif-
ferentiate between papules and early pustules. Clinical assessments 
of acne treatments should also include the evaluation of local side 
effects such as erythema, which may occur in up to 70% of patients 
treated with topical retinoids.5 The occurrence of these side ef-
fects can have a detrimental impact on patients’ adherence to their 
topical regimen, which is poor in about 50% of acne patients,6 and 
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Abstract
Background: Erythema-directed digital photography is a novel method for evaluating 
the efficacy and tolerability of topical acne treatments. Here, we describe three case 
reports in which erythema-directed digital photography was used to evaluate acne 
before and after up to 12 weeks of treatment with clindamycin 1%/tretinoin 0.025% 
(Clin-RA).
Materials and methods: Erythema-directed digital photography was used to evaluate 
acne in three patients with mild-to-moderate facial acne, two of whom had refused to 
continue previous topical acne treatment (benzoyl peroxide 5% and clindamycin 1%/
benzoyl peroxide 5%) due to persistent irritation. Acne lesions and erythema were 
evaluated using standard clinical photography and erythema-directed digital photog-
raphy (VISIA-CR™ system) before and after 8-12 weeks of treatment with Clin-RA.
Results: Erythema-directed digital photography revealed background erythema from 
previous topical acne treatments that was not evident from standard clinical photo-
graphs and allowed a better visualization of both inflammatory and non-inflammatory 
lesions. In all patients, there was a clear improvement in background erythema and a 
reduction in acne lesions following treatment with Clin-RA.
Conclusion: This study has demonstrated for the first time that erythema-directed 
digital photography can enhance the evaluation of the efficacy and tolerability of topi-
cal acne treatments. These cases show that Clin-RA was associated with improved 
efficacy and tolerability vs previous treatments with topical monotherapy (benzoyl 
peroxide 5%) or a topical fixed-dose combination (clindamycin 1%/benzoyl peroxide 
5%).
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may also affect future treatment choices. However, it can be diffi-
cult to accurately and objectively evaluate the presence and sever-
ity of erythema that may occur during treatment. Advanced digital 
photography techniques may be able to supplement simple clinical 
assessments of some dermatologic disorders including acne by al-
lowing a more detailed and objective evaluation of the condition, as 
well as monitoring the effectiveness of therapy and its associated 
side effects over time.7-12

Clindamycin 1%/tretinoin 0.025% (Clin-RA) is a well tolerated and 
effective treatment for acne vulgaris, as shown in three 12-week pivotal 
clinical studies involving 4550 patients.13-15 This fixed-dose combina-
tion of a retinoid and an antibiotic was shown to be significantly more 
effective at reducing inflammatory, non-inflammatory and total acne 
lesions compared with its monotherapy and vehicle components. Local 
side effects such as erythema, burning, scaling, stinging and itching with 
Clin-RA were no greater than mild in intensity and comparable with the 
monotherapy and vehicle treatment groups. The favorable tolerability 
profile of Clin-RA is considered to be due to its patented, aqueous gel 
formulation, and the presence of both solubilized and crystalline treti-
noin. The latter form of retinoid is slowly released on the skin surface 
allowing sustained cutaneous penetration.16 The tolerability profile of 
Clin-RA observed in clinical trials has also been confirmed in daily clinical 
practice. However, to date, a detailed examination of the tolerability of 
Clin-RA using novel imaging technology has not been performed.

The aim of the case reports presented here is to investigate for the 
first time how erythema-directed digital photography can be used to 
enhance the evaluation of topical acne treatments, using Clin-RA as an 
example of a well tolerated treatment for acne.

2  | MATERIALS AND METHODS

The three patients reported here were affected by mild-to-moderate 
facial acne vulgaris and were treated once-daily for 8-12 weeks with 
a topical gel containing Clin-RA. The patients’ acne was evaluated 
before and after treatment using standard clinical photography and 
the VISIA-CR™ system (Canfield Scientific Inc., Fairfield, NJ, USA). 
The latter digital photography tool is equipped with technology to 
enable separation of the unique color signatures of red skin compo-
nents (RBX™ technology). The erythema-directed imaging is able to 
highlight areas of redness corresponding to increased vascular flare or 
inflammation and has previously been used in the evaluation of other 
inflammatory dermatological conditions such as seborrheic dermatitis 
and rosacea.12,17 To our knowledge, this is the first use of erythema-
directed digital photography to assess acne. The study was approved 
by the local Ethics Committee and was conducted in accordance with 
the principles of the Declaration of Helsinki.

3  | RESULTS

3.1 | Patient 1

Patient 1 was an 18-year-old female who had mild facial acne for 
1 year. This patient had previously been treated with benzoyl per-
oxide 5% gel for 4 months, but refused to continue with this treat-
ment due to a poor response and persistent irritation. Comparison 
of the standard clinical photograph (Figure 1A) with the erythema-
directed digital image (Figure 1B) shows that the latter allows a better 

F IGURE  1 Patient 1: Standard clinical 
photography (A) and VISIA-CR™ digital 
photography imaging (B) at baseline. 
Erythema-directed photography by 
RBX™ using the VISIA-CR™ system 
enables a better assessment of minimal 
inflammatory lesions (yellow circles) and 
of the background erythema (green circle) 
following previous treatment with benzoyl 
peroxide 5% compared with standard 
photography 

F IGURE  2 Patient 1: Clinical (A) and 
erythema-directed digital images (B) 
after 12 weeks of treatment with Clin-
RA showing visible improvement of the 
inflammatory lesions as well as of the 
background erythema. Clin-RA, clindamycin 
1%/tretinoin 0.025% 
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visualization of the patient’s inflammatory lesions, including minimal 
lesions. Background erythema from previous treatment with benzoyl 
peroxide 5% is also evident in the erythema-directed digital image. 
Clinical and erythema-directed photographs of the patient after 
12 weeks of treatment with Clin-RA show that the majority of the 
baseline lesions were cleared with this topical fixed-dose combination 
(Figure 2A and B). Erythema-directed photography also shows that 
there was a clear improvement in the patient’s background erythema 
following Clin-RA treatment (Figure 2B).

3.2 | Patient 2

Patient 2 was a 17-year-old male who had moderate facial acne for 
8 months. He had previously been treated with clindamycin 1%/
benzoyl peroxide 5% for 2 months. However, the patient refused to 

continue with this treatment due to persistent irritation. Clinical pho-
tographs show that the majority of this patient’s acne lesions were 
rapidly cleared after 8 weeks of treatment with Clin-RA (Figures 3A 
and 4A). However, these improvements were better highlighted using 
erythema-directed digital photography (Figures 3B and 4B). This tech-
nique also revealed a marked reduction in the background erythema 
resulting from previous treatment with clindamycin 1%/benzoyl per-
oxide 5% after 8 weeks of treatment with Clin-RA.

3.3 | Patient 3

Patient 3 was a 22-year-old female who had untreated, mild facial 
acne for 6 months. Comparison of the standard clinical photograph 
(Figure 5A) with the erythema-directed digital image (Figure 5B) 
shows that the latter allows a better visualization of the patient’s 

F IGURE  3 Patient 2: Standard clinical 
photography (A) and VISIA-CR™ digital 
photography imaging (B) at baseline. 
Erythema-directed photography by 
RBX™ using the VISIA-CR™ system 
enables a better assessment of minimal 
inflammatory lesions (yellow circles) 
and of the background erythema (green 
circle) following previous treatment with 
clindamycin 1%/benzoyl peroxide 5% 
compared with standard photography 

F IGURE  4 Patient 2: Clinical (A) and 
erythema-directed digital images (B) after 8 
weeks of treatment with Clin-RA showing 
visible improvement of the inflammatory 
lesions as well as of the background 
erythema. Clin-RA, clindamycin 1%/
tretinoin 0.025% 
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non-inflammatory lesions, i.e. closed comedones, appearing as 
white spots. Clinical and erythema-directed photographs of the 
patient after 8 weeks of treatment with Clin-RA show a marked 
improvement of both inflammatory and non-inflammatory lesions 
(Figure 6A,B).

4  | DISCUSSION

The cases presented here show for the first time that erythema-
directed digital photography can enhance the evaluation of the ef-
fects of topical treatments on acne. The technique allows a more 
accurate assessment of patients’ acne lesions before and after 
treatment compared with clinical assessment alone. Before treat-
ment, the images allow better identification of the extent of the 
patient’s acne, including the inflammatory and non-inflammatory 
components, which is useful in guiding the patients on where they 
need to apply their topical therapy to optimize treatment outcomes. 
Erythema-directed digital photography also enables a patient’s ery-
thema to be more precisely evaluated than clinical inspection alone. 
The imaging technology allows clear differentiation of erythema re-
lated to active acne lesions and that resulting from previous treat-
ments (background erythema). After treatment, the images allow an 
accurate evaluation of a treatment’s clinical efficacy. Furthermore, 
the tolerability of treatment can be assessed by determining the 
changes in background erythema. The VISIA-CR™ system used in 
this study has previously been used to accurately and reproducibly 
auto-classify and count inflammatory and non-inflammatory acne 
lesions suggesting its potential future use in clinical research to 

avoid the tedious and somewhat subjective process of manual le-
sion counting.7

The cases presented here also indicate the potential clinical bene-
fits of Clin-RA, particularly in comparison with other topical therapies 
for the treatment of facial acne. Two patients refused to continue 
treatment with alternative topical therapies (benzoyl peroxide 5% 
and clindamycin 1%/benzoyl peroxide 5%) due to persistent irritation. 
The background erythema that these treatments caused is evident 
from the erythema-directed digital photography images. However, 
after switching to Clin-RA, both patients had a marked improvement 
in their acne, as well as an improvement in erythema. These cases 
confirm that Clin-RA is not an irritant and is well-tolerated by pa-
tients due to its unique formulation and combination of solubilized 
and crystalline tretinoin to slowly release the retinoid on the skin 
surface.16

The improved tolerability of Clin-RA compared with previous top-
ical treatments is in agreement with the tolerability profile of Clin-RA 
which was reported in the three pivotal studies of this fixed combina-
tion.13-15 Furthermore, the results of a 3-week clinical study showed 
that Clin-RA was better tolerated than adapalene 0.1%/benzoyl per-
oxide 2.5% being associated with significantly less burning/stinging 
and itching (P < .001) as well as significantly lower trans-epidermal 
water loss, an objective measure of skin irritation (P = .005).18 In ad-
dition, a second 3-week study demonstrated that Clin-RA was better 
tolerated than tretinoin 0.1% microsphere gel, a retinoid which is con-
sidered to have good tolerability. In this study, the cumulative scores 
for erythema, scaling, burning, stinging, and pruritus were significantly 
greater with tretinoin 0.1% microsphere gel compared with Clin-RA 
(P < .04).19

F IGURE  5 Patient 3: Standard clinical 
photography (A) and VISIA-CR™ digital 
photography imaging (B) at baseline. 
Erythema-directed photography by RBX™ 
using the VISIA-CR™ system enables a 
better assessment of closed comedones 
(yellow circle) compared with standard 
photography 

F IGURE  6 Patient 3: Clinical (A) and 
erythema-directed digital images (B) after 8 
weeks of treatment with Clin-RA showing 
visible improvement of both inflammatory 
and non-inflammatory lesions. Clin-RA, 
clindamycin 1%/tretinoin 0.025% 
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Fixed-dose combinations that combine a retinoid with an antimi-
crobial agent are recommended for most acne patients by the Global 
Alliance to Improve Outcomes in Acne group as they are associated 
with faster and more effective lesion clearance than monotherapies.20 
Fixed combinations containing two antimicrobial agents are generally 
regarded as suboptimal as they do not contain a retinoid to target the 
microcomedone.

In conclusion, erythema-directed digital photography is a novel 
approach that may help to enhance and standardize the evaluation of 
both the efficacy and tolerability of topical acne treatments. The cases 
reported here also illustrate the clinical benefits of Clin-RA in patients 
unsuccessfully treated with other topical acne therapies in terms of 
clearing acne lesions and being associated with improved tolerability.
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