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Isotretinoin is one of the therapeutic options for rosacea. 
However, the response of erythema to treatment with 
isotretinoin is usually slow and incomplete with com-
mon (0.5–1 mg/kg/day) or low (10 mg/day) doses. This 
study investigated the efficacy of, and relapse on, 20 mg/
day isotretinoin treatment in rosacea, with the aid of in-
strumental measurement of facial erythema and sebum 
levels. A 20 mg/day dose of isotretinoin was given for 4 
months, and then the dose was tapered off within the fol-
lowing 6 months. A total of 25 patients were included in 
the study. Papule and pustule counts, erythema index, 
sebum level, dermatologist’s and patient’s erythema sco-
res, and dermatologist’s sebum scores were significantly 
lower in the first month of therapy compared with pre-
treatment values (p < 0.05). Within a median follow-up of 
11 months (95% confidence interval: 8.4–13.5 months) 
45% of patients had a relapse. In conclusion, 20 mg/day 
isotretinoin was rapidly efficient for reducing both in-
flammatory lesions and erythema in rosacea. Key words: 
rosacea; isotretinoin; dose; erythema; sebum.
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Rosacea is a common, chronic facial dermatosis cha-
racterized by intermittent periods of exacerbation and 
remission. There is no curative treatment for this disease. 
Important in the management of rosacea is the continuity 
of the improvement obtained with a well-tolerated thera-
py. This goal may be achieved by a low-dose, relatively 
long-term therapy with isotretinoin, which is one of the 
few medications that is capable of treating more than one 
subtype of the disease (1). In several studies isotretinoin 
has been found to be effective at relatively high doses, 
such as 0.5–1 mg/kg or 40–60 mg/day (2–5). However, 
the drug was poorly tolerated by these patients as it cau-
sed xerosis of the skin and conjunctivae (3, 5, 6). In the 
1990s and 2000s, experiences with low-dose isotretinoin 
in 3 studies were published (7–9).

To define the severity of rosacea in clinical trials, 
investigators used a range of methods that were mostly 

clinical, including lesion counts, scales or global as-
sessments. More sophisticated instruments, such as a 
photoelectric reflectometer to measure colour intensity, 
have been utilized in 4 studies, only one of which eva-
luated the efficacy of 1 mg/kg/day isotretinoin in rosacea 
(4, 10). The aim of the current study was to monitor 
the efficacy of intermediate-dose isotretinoin therapy 
(20 mg/day) on rosacea by using standard measuring 
instruments for erythema and sebum (Mexameter® and 
Sebumeter®, respectively), in addition to various clinical 
parameters including side-effects and remission time 
associated with this dose regimen. 

MATERIALS AND METHODS
Rosacea patients who did not respond to, or showed a relapse 
with, at least one mode of topical or systemic treatment, and 
who had no contra-indication for isotretinoin use, were included 
in the study whatever their lesion count. 

The study was approved by the local ethics committee and 
written informed consent was obtained from each participant. 

All rosacea treatments were withheld for 4 weeks prior to 
enrolment. Blood samples were drawn for lipid profile, liver 
and kidney functions and complete blood cell count before and 
during the treatment. Patients with ophthalmic symptoms were 
evaluated by the consultant ophthalmologist. The isotretinoin 
treatment protocol was as follows: in the first 4 months 20 mg/
day, followed by 20 mg per every other day for 2 months, 20 mg 
twice weekly for the next 2 months and 20 mg once weekly for 
the last 2 months. Each patient was examined before treatment 
and monthly thereafter. Participants were advised not to apply 
any topical agents, such as emollients and/or sun protection 
products, to their face in the last 2 days before the visits. During 
each visit papules, pustules and nodules were counted, erythema 
and sebum levels were evaluated by the patients and by one 
dermatologist on an 11-point scale of 0–10, and the erythema 
and the sebum level on the face were measured by the same 
dermatologist using a Mexameter® MX 18 and Sebumeter® SM 
815 (Courage and Khazaka Electronic GmbH, Köln, Germany), 
respectively. In order to prevent observer bias, at each visit ery-
thema and sebum levels were evaluated initially and subsequent 
Mexameter measurements were recorded rapidly without any 
evaluation on the dermatologist’s part. Patients were asked to 
assess the severity of erythema and seborrhoea on the day of 
the control examinations. All measurements and assessments 
of erythema and sebum were made at the same time of day and 
under similar conditions (22–24ºC, 39–42% humidity). Measu-
rements of erythema and sebum were made on the mid-parts of 
the forehead, cheek, chin and nose tip. The area evaluated did 
not include active inflammatory lesions. The mean of these 4 
measurements was calculated for each patient. 
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Sebumeter® SM 815 measurement
The Sebumeter affords direct photometric reading of the amount of 
lipids collected on a probe of opaque plastic strip after 30 s contact 
with the skin, and thus provides a measurement of the amount of 
lipids on the skin. This method of measuring sebaceous secretion, 
which has good repeatability and reproducibility, is based on the 
premise that lipids increase the transparency of opaque glass when 
in contact (11, 12). The transparency variation is measured by a 
photometer; recordable values lie between 0 and 350 µg/cm2 and 
are referred to in this paper as the “sebum level” (SL). 

Mexameter® MX 18 measurement
Erythema was measured photometrically using a Mexameter® 
18, based on a remission principle. The special probe emits light 
of two defined wavelengths. One of these corresponds to the 
spectral absorption peak of haemoglobin. The other wavelength 
was chosen to avoid other colour influences (e.g. bilirubin). A 
receiver measures the light reflected by the skin. The “erythema 
index” (EI) was calculated by the instrument according to the 
formula: EI = 1000 log (red-remittance/green-remittance) (13). 
Results achieved could be in the range 0–999. 

Statistical analysis
All statistical analyses were performed using the Statistical 
Package for the Social Sciences (SPSS) version 14.0, with 
statistical significance set at p < 0.05. Mexameter and Sebu-
meter measurements were tested for normal distribution with 
the Kolmogorov–Smirnov test. All results showing normal 
distribution, monthly changes were compared by paired t-test. 
Descriptive statistics were given as mean ± standard deviation 
(SD). Wilcoxon’s signed-rank test was used for within-subject 
comparisons of the patients’ and dermatologist’s erythema and 
sebum assessments and lesion counts, and descriptive statistics 
were given as medians. Correlation between the patient’s and 
dermatologist’s assessments and measurements was given as 
Pearson’s correlation coefficients. 

RESULTS

A total of 25 patients with papulopustular type rosacea 
were included in the study. Of these, 23 completed the 
10-month treatment protocol; the remaining two patients 
were followed until the 8th and 9th months of therapy 
(Table SI; available from: http://www.medicaljournals.
se/acta/content/?doi=10.2340/00015555-1204). The two 
patients who dropped out of the study both reported that 
the hospital visits had become too much of an effort and 
had no medical complaints or findings preventing them 
from completing the study. There were 18 women and 
seven men; age range 28–65 years, mean age 46.2 ± 10.8 
years. Disease duration ranged from 7 months to 25 years, 
with a mean of 4.8 ± 5.5 years. Five patients had received 
topical (metronidazole, azelaic acid, tetracycline) and 20 
patients systemic (doxycycline, tetracycline) treatment 
for rosacea prior to isotretinoin therapy. 

Before treatment the median count for papules was 
9, pustules 1 and nodules 0. Pre-treatment values and 
monthly changes of EI, SL, and the scores during treat-

ment can be seen in Figs 1–4. Papule and pustule counts 
(from 9 to 2 and from 1 to 0, respectively), EI, SL, 
dermatologist’s erythema scores and sebum scores and 
patient’s erythema scores were significantly lower in 
the first month of therapy compared with pre-treatment 
values (Figs 1–4, Table I). Significant decreases in papule 
counts (from 2 to 1.5) (p = 0.038) and in patient’s ery-
thema scores (p = 0.01) were also observed in the second 
month compared with the first month. After the second 
month of therapy, with the exception of the sebum level, 
none of the parameters mentioned above showed any 
statistically significantly differences compared with the 
previous month’s values until the end of therapy. 

Dermatologist’s erythema scores were correlated both 
with patient’s scores and EI in 10 out of the 11 evalua-
tions. However, patient’s erythema scores were correlated 
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Fig. 1. Mean ± SD values of the erythema index (EI) measured by Mexameter® 
during therapy showing  a significant decrease in  eI in first month (p = 0.002, 
power: 0.77).

0 1 2 3 4 5 6 7 8 9 10
Months

125

100

  75

  50

  25

    0

S
eb

um
 le

ve
l

99

28
24 25

19 22 24

37 39 38

44

Fig. 2. Mean ± SD values of the sebum level (SL) measured by Sebumeter® 
during therapy showing  a significant decrease in SL in first month (p = 0.000, 
power = 0.99).
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with the EI in only 3 evaluations. Dermatologist’s sebum 
scores were correlated with SL in 8, and with patient’s se-
bum scores in 3 evaluations whereas patient’s scores were 
correlated in only 1 out of 11 evaluations with SL. 

Follow-up findings

Isotretinoin treatment was continued in two of the 23 
patients who had completed the 10-month study proto-
col (Table SI). One male patient requested continuation 
of therapy after completion of the 10-month protocol, 
as he was pleased to not have oily skin, on a dose of 20 

mg once a week. In one female patient, disease progres-
sion was observed as the dose was lowered. Therefore 
she continued with a weekly 20 mg regimen in the 9th 
and 10th months and then switched to the same dose 
twice a week for a further 3 months instead of stopping 
the medication. The patient dropped out of the study 
at that time.

For the remainder of the 21 patients, in whom the 
treatment could be stopped at the end of tenth month, 
the cumulative dose was 3,480 mg. A second course 
of isotretinoin therapy was needed in 4 patients; after 
remission times of 2, 3, 7 and 11 months. Various to-
pical agents were given to another 5 patients, two of 
whom received cosmetics for erythema alone. The mean 
number of inflammatory lesions (papules and pustules) 
at restart of therapy with isotretinoin and topical agents 
were 7.5 ± 3.7 and 5.2 ± 4.8, respectively. In the group 
that did not require re-treatment 2.4 ± 2.8 lesions were 
present at the end of follow-up. Statistical analysis sho-
wed that, after a median follow-up of 11 months (95% 
CI: 8.4–13.5 months), 9 patients (45%) experienced a 
relapse, which was defined as the reappearance of, or 
significant increase in, rosacea symptoms (erythema 
and/or papulopustular lesions) (Table I). Patients sho-
wing relapse were not different by means of the disease 
duration and pre-treatment inflammatory lesion counts 
from those who were not showing relapse.

Adverse effects

Cheilitis was observed in 23 patients, in 4 of whom 
it was quite severe. Marked desquamation of the face 
was associated with severe cheilitis in 3 patients. In 
one patient the daily dose had to be reduced to “every 
other day” after 2 months instead of after 4 months 
due to this side-effect. Pruritic dermatitis, in the form 
of erythema with fine desquamation, developed in the 
forearms of two patients in the second and third months 
of therapy. One patient experienced exacerbation of the 
rosacea in the first month of therapy, which subsided 
in the next month. Although significant increases were 
seen in serum triglyceride and cholesterol levels in pa-
tients who had normal pretreatment triglyceride (n =20) 
and cholesterol levels (n =16) (p = 0.004 and p = 0.023, 
respectively), this side-effect was successfully mana-
ged by dietary measures alone or the use of an anti-
lipidaemic medication (atorvastatin, 20 mg/day) in only 
two patients. no significant further increases in lipid 
profile were observed in participants who were already 
hyperlipidaemic before initiation of the study. 

DISCUSSION

Isotretinoin is an established therapy in the management 
of rosacea. The efficacy of the drug has been attributed 
to its sebosuppressive (2, 7) and anti-inflammatory ef-
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Fig. 3. Evaluation of dermatologist’s and patient’s median (range) erythema 
scores during therapy showing a significant decrease in scores in the first 
month  [(p = 0.000, power:0.99) and (p = 0.042, power = 0.86), respectively]. 
Boxes include 25–75% values.
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Fig. 4. Evaluation of dermatologist’s and patient’s median (range) sebum 
scores during therapy showing  a significant decrease in dermatologist’s scores 
in the first month (p = 0.000, power = 0.99). Boxes include 25–75% values.

Acta Derm Venereol 92



76 M. Uslu et al.

fects (8). The effectiveness of isotretinoin in rosacea 
has been shown in several studies of doses of 0.5 mg/kg 
or more (2–5). Promising results with low-dose isotre-
tinoin have also been reported (7–9). However, in all 
of these reports disease severity was only determined 
clinically, with no instrumental measurements being 
used. In addition, the remission rate with the low-dose 
regimen has been reported in only one study (7).

The lack of consensus with regards to the assessment 
of severity of rosacea is an important issue that requires 
further investigation (14, 15). One of the objectives 
of this study was to evaluate the benefit of utilizing 
measuring device in the follow-up of rosacea.

The results show that 20 mg/day isotretinoin treat-
ment significantly reduced papule/pustule counts and 
erythema in rosacea over a period of 4 weeks. Although 
not statistically significant, a further decrease in eI was 
observed until the fifth month. Improvements in ery-
thema and inflammatory lesion count were preserved 
when the dose was decreased to 20 mg once weekly. A 
well-known effect of isotretinoin, sebum suppression, 
was also rapidly observed. Side-effects of 20 mg/day 
isotretinoin in rosacea patients, xerosis and hyperlipi-
daemia, were minor and well-tolerated. Xerosis was 
prominent in 4 of 25 patients. Patient compliance with 
the regimen was good. 

There are very few reports of low-dose isotretinoin 
use for rosacea, two of which are studies evaluating the 
efficacy of 10 mg/day (7, 8). A third report is of a dose 
of 10 or 20 mg/day in 12 patients (9). The latter dose, 
20 mg/day, may be called an “intermediate dose”. 

In our study 20 mg/day isotretinoin significantly 
decreased lesion counts in the first month. This im-
mediate effect on papules and pustules is well known 
with 0.5–1 mg/kg/day dose (3), however with a 10 mg/
day isotretinoin dose, this efficacy was only seen as late 
as the ninth to 16th weeks of treatment (7, 8). Al though 
never completely eradicated during treatment, a signi-
ficant improvement in erythema was also observed in 
our study in the first month. In trials with 10 mg/day 
isotretinoin, the earliest reduction in erythema was ob-
served by the ninth to sixteenth week (7, 8), indicating 
a slower effect achieved with 10 mg/day. On the other 
hand, doses higher than 20 mg/day also showed a slow 
effect on the resolution of erythema (3–5). Marsden et 
al. (4) speculated that an irritancy-related erythema re-
sulting from the xerosis caused by 1 mg/kg isotretinoin 

could replace the erythema of rosacea and prevent early 
resolution of this symptom. Perhaps an intermediate 
dose of 20 mg/day may be preferred to both lower and 
higher doses for more rapid relief of erythema. This 
dose also seems to be effective as rapidly as the higher 
doses in reducing the inflammatory lesions.

Within a mean follow-up time of 11 months, 45% 
of our patients underwent relapse. Longer remission 
times have been reported with higher isotretinoin do-
ses (0.5–1 mg/kg, for 3–6 months) (3). Similar to the 
acne, remission times in rosacea may be related to the 
cumulative dose. With a treatment regimen of 10 mg/
day isotretinoin for 4 months, Ertl et al. (7) observed 
that a 75% decrease in papulopustular lesion count and 
38% decrease in erythema were preserved at 4 months of 
follow-up. Hofer’s use of the continuous “micro-dose” 
isotretinoin showed that a dose of 34.2 mg/week kept 
the disease under control (9). He observed immediate 
recurrence when the individually determined dose was 
stopped. Nevertheless, this regimen provided lower 
DLQI scores in patients.

Instrumental evaluation of rosacea symptoms

Use of the Mexameter confirmed the dermatologist’s 
observation of the significant decrease in erythema. 
Correlation of the instrument’s values with the 
dermatologist’s scores was better than the ones with 
the patient’s scores, reassuring the dermatologist’s 
clinical evaluation. 

Patients’ sebum scores correlations with the 
dermatologist’s scores and with the SL were found to 
be rather poor. Some other authors also found discre-
pancies between subjective assessment of sebum and 
amount of sebum excretion (16, 17). Compared with 
the dermatologist’s assessment, the Sebumeter enabled 
earlier detection of an increase in sebum levels and was 
thus helpful in better evaluation of the dose-dependent 
course. 

In conclusion, isotretinoin 20 mg/day was effective 
in reducing rosacea symptomatology starting from the 
first month of therapy. The drug was well tolerated 
and no relapse was observed in more than half of the 
patients in the 11 months of follow-up. This study is 
the first to present data about relapse with 20 mg/day 
isotretinoin in rosacea. Further research is required into 
whether the cumulative dose had an effect on relapse. 

Table I. Median inflammatory lesion counts and outcomes of the patients during isotretinoin therapy (n = 23–25)

Dose level I II III IV

Follow-upa RelapseMonths M0 M1 M2 M3 M4 M5 M6 M7 M8 M9 M10

Counts 11 2 2 2 1 0 0 0 0 0 1 11 45%
amedian of the months.
I: 20 mg/day; II: 20 mg/every other day; III: 20 mg twice a week; IV: 20 mg/week. 
note: Papule and pustule counts were significantly lower [(p = 0.000, power = 0.99) and (p = 0.001, power = 0.96), respectively] in the first month of therapy 
compared with the results of pre-treatment.
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The present study is also the first to use the Mexameter 
and Sebumeter to evaluate the efficacy of the isotreti-
noin in rosacea. Patient’s assessments of erythema and 
sebum on a scale of 0–10 may not be sufficiently valid 
for evaluation and/or monitoring of the disease. Use of 
standard instruments may help doctors and investiga-
tors to make more accurate and objective evaluations 
in patients with rosacea. 

ACKNOWLEDGEMENTS
We thank Associate Professor Mevlüt Türe for the statistical 
analysis of our findings.

The authors declare no conflicts of interest.

REFERENCES

Baldwin HE. Systemic therapy for rosacea. Skin Ther Lett 1. 
2007; 12: 1–5, 9.
Hoting E, Paul E, Plewig G. Treatment of rosacea with 2. 
isotretinoin. Pharm Therap 1986; 25: 660–663.
Turjanmaa K, Reunala T. Isotretinoin treatment of rosacea. 3. 
Acta Derm Venereol 1987; 67: 89–91.
Marsden JR, Shuster S, Neugebauer M. Response of rosacea 4. 
to isotretinoin. Clin Exp Dermatol 1984; 9: 484–488.
Schmidt JB, Gebhart W, Raff M, Spona J. 13-cis-retinoic 5. 
acid in rosacea. Acta Derm Venereol 1984; 64: 15–21.
Powell F. Rosacea: diagnosis and management. New York: 6. 
Informa Healthcare; 2009.
Ertl GA, Levine N, Kligman AM. A comparison of the ef-7. 
ficacy of topical tretinoin and low-dose oral isotretinoin in 

rosacea. Arch Dermatol 1994; 130: 319–324.
erdoğan FG, Yurtsever P, Aksoy d, eskioglu F. efficacy 8. 
of low dose isotretinoin in patients with treatment-resistant 
rosacea. Arch Dermatol 1998; 134: 884–885.
Hofer T. Continuous “microdose” isotretinoin in adult re-9. 
calcitrant rosacea. Clin Exp Dermatol 2004; 29: 196–205.
Gessert CE, Bamford TM. Measuring the severity of rosa-10. 
cea: a review. Int J Dermatol 2003; 42: 444–448.
Pierard GE, Pierard-Franchimont C, Marks R, Paye M, 11. 
Rogiers V. EEMCO guidance for in vivo assessment of 
skin greasiness. Skin Pharmacol Appl Skin Physiol 2000; 
13: 372–389.
Segot-Chicq E, Compan-Zaouati D, Wolkenstein P, Consoli 12. 
S, Rodary C, Delvigne V, et al. Development and validation 
of a questionnaire to evaluate how a cosmetic product for 
oily skin is able to improve well-being in women. JEADV 
2007; 21: 1181–1186.
Yılmaz e, Borchert HH. effect of lipid containing, positi-13. 
vely charged nanoemulsions on skin hydration, elasticity 
and erythema – an in vivo study. Int J Pharm 2006; 307: 
232–238.
Korting HC, Schöllmann C. Current topical and systemic 14. 
approaches to treatment of rosacea. JEADV 2009; 23: 
876–882. 
Bamford JTM, Gessert CE, Renier CM. Measurement of 15. 
the severity of rosacea. J Am Acad Dermatol 2004; 51: 
697–703.
Youn SW, Kim SJ, Hwang IA, Park KC. Evaluation of facial 16. 
skin type by sebum secretion: Discrepancies between sub-
jective descriptions and sebum secretion. Skin Res Technol 
2002; 8: 168–172.
Fur IL, Lopez S, Morizot F, Guinot C, Tschachler E. Com-17. 
parison of cheek and forehead regions by bioengineering 
methods in women with different self-reported “cosmetic 
skin types”. Skin Res Technol 1999; 5: 182–188.

Acta Derm Venereol 92


