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ABSTRACT 
Background 
Rosacea is a common, chronic relapsing disease, characterized by erythema, telangiectasias, inflammatory 
papule, and pustule mainly on the mid-face for which many therapies may exist but with limited efficacy. 
Tranexamic acid is an anti-fibrinolytic drug that acts by inhibiting the action of plasmin and is mainly used 
to reduce bleeding. Erythromycin is one of the macrolide antibiotics that acts by inhibiting bacterial protein 
synthesis and in addition to this action it has an immune modulatory effect.

Objectives 
To evaluate the effects of tranexamic acid solution in the treatment of rosacea and compare it with erythromycin 
gel. 

Methods
In this study, thirty (30) patients were included, twenty-three patients were women and 7 of them were men, 
their ages ranged between 28-50 years old with signs and symptoms of rosacea. The patients were grouped 
into 2 groups; the first group was treated with a derma pen simultaneously with a tranexamic acid solution 
(Transamin inj/sol 500 mg/5ml) topical application followed by infused wet dressing for 15 minutes, every 7 
days for five (5) sessions. The second group was treated with erythromycin gel twice daily for 5 weeks.

Results
At the end of the study all the patients were improved, the improvement was outlined according to the 
investigator Global Assessment of Rosacea Severity Score (IGA-RSS) and the use of clinical photos. There 
was a statistically significant improvement (2) units IGA-RSS for tranexamic acid group and (2,8) units for 
erythromycin gel.

Conclusion
A tranexamic acid solution is a safe, simple, and cheap treatment option for rosacea. It is also as effective as 
an erythromycin antibiotics to relieve the symptoms of rosacea.
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INTRODUCTION 
Rosacea is a common inflammatory facial disorder. 
The common manifestations of rosacea include 
recurrent erythema, telangiectasia, inflammatory 
papules and pustules on the mid-face, or rhinophyma in 
severe cases (1). Telangiectasia and redness are among 
the most common visible signs of rosacea in patients 
presenting to dermatology practices (2). These features 
frequently become a psychological burden and can 
substantially impact patients’ quality of life and self-
esteem (3). Females and males are affected equally 
(4). Persons with fair skin type have an increased risk 
of rosacea (5). The pathophysiology is not completely 
understood, but dysregulation of the immune system, 
as well as changes in the nervous and the vascular 
system, have been identified. 

Recent studies have suggested that protease-
activated receptor 2 (PAR-2) could be involved in the 
pathogenesis of rosacea, PAR-2 is a G-protein-coupled 
7-transmembrane domain receptor, which mediates 
inflammation in various tissues upon activation by 
serine proteases (SPs) such as kallikrein (6,7). Microbes 
that are part of the normal skin flora, and specifically 
in the pilosebaceous unit – including Demodex mites 
and Staphylococcus epidermidis – may also play a 
role as triggers of rosacea (8,9). The current therapies 
for rosacea have certain limitations, and prevention of 
relapse requires long-term maintenance therapy (1). 

Trans-4-(Aminomethyl) cyclohexane carboxylic 
acid, or tranexamic acid (TXA), a synthetic lysine 
derivative that blocks the lysine site on plasminogen 
and inhibits fibrinolysis, was first described in 1966. 
Its first application demonstrated a reduction of 
menstrual bleeding in 1968. The use of TXA to reduce 
bleeding was described in many surgical and medical 
settings (10). Recently, (TXA), has been proposed as 
a new treatment for melasma. In 1979, Nijo Sadako 
accidentally discovered its effect during the treatment 
of a patient with chronic urticarial (11). 

Erythromycin is one of the macrolide group antibiotics, 
it was first isolated in 1952 from the bacteria 
Saccharopolyspora erythraea. It is an antibiotic used 
for the treatment of some bacterial infections. This 
includes respiratory tract infections, skin infections, 
chlamydia infections, pelvic inflammatory disease, 
and syphilis. Common side effects include abdominal 
cramps, vomiting, and diarrhea (12). 

Erythromycin is used in papulopustular rosacea, its 
effectiveness at sub-antimicrobial doses is mostly 
due to their anti-inflammatory properties rather than 
a direct antimicrobial mechanism. Although bacteria 
may contribute to this form of rosacea, evidence for 
this is scant (9, 13, 14). 

In the present study, we decided to test the efficacy of 
topical applications of tranexamic acid in patients of 
rosacea and compare it to those patients using topical 
erythromycin in the treatment of rosacea.

METHODS
A randomized, open-label study was conducted 
after the protocol has been read and approved by the 
Ethical Committee of Sulaimani University, College 
of Medicine, Kurdistan region, Iraq. Informed consent 
was obtained from all patients before the study. After 
obtaining detailed personal and medical history “Thirty 
patients” aged 28-50 years, were enrolled in this study, 
most of the patients were women (23) and the rest 
were men, the patients were recruited according to the 
diagnostic criteria of rosacea (1). The following were the 
exclusion criteria for the study: facial acne, dermatitis, 
recent drug treatment like steroids or antibiotics for 
the last 4 weeks, pregnancy, lactation, and systemic 
diseases that affect the skin assessment. 

The thirty participants were grouped randomly into two 
groups, for the first group (15) patients: We explained 
the procedure to the patients and after cleaning the 
face, topical Emla cream 5% (lidocaine 25mg/g and 
prilocaine 25mg/g), was applied to the area of rosacea 
for about half an hour, after that the area was treated 
with derma pen simultaneously with a tranexamic 
acid solution (transmit inj/sol 500 mg/5ml) topical 
application followed by tranexamic acid solution 
infused wet dressing therapy every 7 days for five 
sessions.

After completion of the session the patients were 
advised to avoid excessive sun exposure, apply a broad-
spectrum sunscreen with a sun protection factor of SPF 
50 in the morning, and reapply the sunscreen every 2 
hours, avoid skin irritation, Skincare should include 
a gentle facial cleanser and a moisturizer, Avoiding 
triggers such as extreme temperatures (hot or cold), 
spicy foods, hot or alcoholic beverages, wind, exercise 
and stress and also avoiding medications that might 
worsen rosacea or trigger flushing episodes. These 
include calcium channel blockers, nitrates, nicotinic 
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acid, and some vitamin B-related medications including 
niacin(15). 

For the second group, we asked them to use the 
ordinary treatment of rosacea which was erythromycin 
gel (eryacne gel 4%) twice daily for 5 weeks.

The results were evaluated statistically by using the 
Statistical Package for the Social Sciences (SPSS) 
version 26.0. The Shapiro-Wilk test was used to 
determine the normal distribution of the data. An 
independent t-test was used to compare the results. 
A Chi-square test of association was used to compare 
between proportions. When the expected count of more 
than 20% of the cells of the table was less than 5, Fisher’s 
exact test was used. Differences between the mean 
and standard deviation of the scores were statistically 
analyzed using the Friedman test, while the Wilcoxon 
test was used to compare individual pairs of groups. 
Changes were considered statistically significant when 
the P-value was 0.05 or less

RESULTS
From January 2019 to January 2020, 23 women and 
7 men with rosacea were included in this study. The 
characteristics of 30 patients are summarized in Table 
1.

The mean IGA-RS score (mean + standard deviation) 
of all participants (tranexamic acid and erythromycin 
) at the baseline time are shown in Table 2. The mean 
IGA-RS score of the baseline in the TA group was 4.2 
± 1.3, while in the erythromycin group was 4.4 ± 1.4.

The mean IGA-RS score (mean + standard deviation) of 
the baseline and all reassessment visits after treatment 
with TA are shown in Table 3. The mean IGA-RS score 
of the baseline was 4.4 ± 1.24 while after 5 weeks it 
reached 2 ± 0.53 (P=0.001) (Figure 1,2 ).

The mean IGA-RS score (mean + standard deviation) 
of the baseline and reassessment visits after treatment 
with erythromycin are shown in Table 4. The mean 
IGA-RS score of the baseline was 4.26 ± 1.33 while 
after 5 weeks it reached 2.86 ± 1.3 (P=0.02) (Figure 3).

The mean IGA-RS score of the TA and erythromycin 
groups after 5 weeks of treatment are shown in Table 
5. The mean IGA-RS score of the TA was (2.86 ± 1.3). 
Furthermore, in erythromycin was (2.8 ± 0.53) (P = 
0.02).

Table 1. The characteristic of the participants.

Tranexamic acid Erythromycin P value

Age 36.5 ± 6.2 37.5 ± 6.3 0.64

Gender
Men Women Men Women 

0.002
0 (%0) 15 (100%) 8 7 

Systemic 
diseases

No  Yes No Yes
0.99

11 (73.3%) 4 (26.7%) 10 (66.7%) 5 (33.3)

Drug History
NO Yes NO Yes

0.99
11 (73.3%) 4 (26.7%) 10 (66.7%) 5 (33.3)

Smoking
No Yes No Yes

0.71
8 (53.3%) 7 (46.7%) 10 (66/7%) 5 (33.3%)

Family History
No Yes No Yes

0.245
8 (53.3%) 7 (46.7%) 12 (80%) 3 (20%)
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Table 2. The mean IGA-RS score (mean ± SD) of the participants, at the baseline t 
ime of tranexamic acid and erythromycin groups. 

Variables Tranexamic acid Baseline Erythromycin Baseline P value

Severity Mild Moderate Sever Mild Moderate Sever
0.821

(6.7%)
6

(40%)
8 

(53.3%)
2 

(13/3%)
6

(40%)
7

(46/7%)
Score 4.2 ± 1.3 4.4 ± 1.4 0.44

IGA-RSS= Investigator Global Assessment of Rosacea Severity Score 
IGA-RSS 1,2= mild
IGA-RSS 3,4= moderate
IGA-RSS 5,6= sever

Table 3. The mean IGA-RS score (mean ± SD) of Tranexamic acid at the baseline and after 5 weeks of 
treatment with Tranexamic acid (transmit inj/sol 500 mg/5ml).

Variables Tranexamic acid
Baseline

Tranexamic acid
After 5 weeks 

P 
value

Severity
Mild Moderate Sever Mild Moderate Sever

0.001
1 

(6.7%) 
6 

(40%)
8 

(53.3%)
13 

(86.7%)
2

(13.3%) 0

Score 4.4 ± 1.24 2 ± 0.53 0.001

Figure 1. The mean IGA-RS score (mean ± SD) of TA at each week of visits.
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Figure 2. The face of the patient treated with tranexamic acid (a: at baseline, b: after 5 weeks)

a

ba

Table 4. The mean IGA-RS score (mean ± SD) of erythromycin at the baseline and after 5 weeks of 
treatment with erythromycin.

Variables Erythromycin Baseline Erythromycin After five weeks P value

Severity
Mild Moderate Sever Mild Moderate Sever

0.062
2 (13.3%) 6 

(40%)
7 

(46.7%) 7 (47.7%) 6
(40%) 2 (13.3%)

Score 4.26 ± 1.33 2.86 ± 1.3 0.02

ba

Figure 3 . The face of the patient treated with erythromycin (a: at baseline, b: after 5 weeks).
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Table 5. The mean IGA-RS score of the TA and erythromycin 
 groups after 5 weeks of treatment.

Variables Erythromycin
After 5 weeks

Tranexamic acid
After 5 weeks P value

Severity
Mild Moderate Sever Mild Moderate Sever

0.055
7 (46.7%) 6

(40%)
2

 (13.3)
13

 (86.7%)
2

(13.3%)
0 

(0)

Score 2.8 ± 0.53 2.86 ± 1.3 0.02

DISCUSSION
Rosacea is one of the common chronic inflammatory 
skin disorders, characterized by recurrent erythema, 
telangiectasia, inflammatory papules and pustules on 
the mid-face, or rhinophyma in severe cases (1). The 
prevalence of rosacea across the populations has been 
reported to range from less than 1% to 22% (14). The 
condition usually starts in affected persons when they 
are between 30 and 50 years of age and is characterized 
by episodes of exacerbation and remission (5). The red, 
pimply facial rash can cause embarrassment, low 
self-esteem, and anxiety and may lead to feelings of 
depression and stigmatization, with a marked negative 
effect on the quality of life (15-17). 

The diagnosis of rosacea is based on clinical features 
and careful history taking. A skin-biopsy specimen 
is obtained only to rule out other diagnoses since the 
histopathological features of rosacea are typically 
not specific to rosacea (18). The differential diagnosis 
includes seborrheic dermatitis, flushing disorders, acne 
vulgaris, perioral dermatitis, lupus erythematosus, 
and chronic actinic damage (5, 19). The pathogenesis of 
rosacea is unknown. However, studies suggest that 
disruption of epidermal permeability could play a 
major role in the development of rosacea (20). It has been 
found that disruption of the epidermal permeability 
barrier enhances cytokine expression, infiltration of 
inflammatory cells, and expression of vascular growth 
factors (21). Lee SE et al demonstrated that rosacea 
exhibit a high level of serine proteases (SPs) activity, 
which in turn activates protease-activated receptor 2 
(PAR-2), and (PAR-2) signaling the influx of calcium 
ions in the keratinocytes of stratum granulosum 
which inhibit lamellar body secretion, and this is the 
mechanisms that (PAR-2) is involved in the regulation 
of permeability barrier homeostasis (22).

Management of rosacea usually starts with educating 
patients about the skin condition and potential 
exacerbating factors to help patients identify triggers 

and improve their coping mechanisms (5, 13, 23). Given 
the impairment of the skin barrier function, irritant 
cosmetic products should be avoided. Ultraviolet light 
is a well-known trigger for rosacea; therefore, the daily 
use of sunscreens is recommended (5, 13, 24).

The treatment of rosacea has been a big challenge for 
both patients and clinicians, mainly due to the lack of 
approaches targeting pathogenic pathways. Treatment 
of rosacea includes Treatments for Flushing, Erythema, 
Telangiectasia, Treatments for Inflammatory Lesions, 
Treatments for Phyma, and Treatments for Ocular 
Rosacea (5, 23). Because Rosacea is a chronic condition, 
and although patients can have remissions, relapses 
commonly occur, Therefore, patients typically 
receive maintenance therapy (5, 23, 25). In this study, we 
demonstrate that topical [4-(aminomethyl) cyclohexane 
carboxylic acid,t-AMCHA] tranexamic acid improves 
rosacea. The mechanisms by which tranexamic acid 
benefits rosacea could be due to the improvement of 
permeability barrier function, likely resulting from the 
inhibition of SP.

Inhibition of SP by tranexamic acid accelerates barrier 
recovery and inhibits epidermal hyperplasia induced 
by repeated barrier disruption (26). In addition to that 
as a plasmin inhibitor, tranexamic acid suppresses 
plasmin-induced angiogenesis, and also inhibits 
neovascu-larization induced by basic fibroblast growth 
factor (bFGF), this could reduce erythema and vessel 
numbers in the rosacea lesion (27). We found in our 
study tha the erythema of rosacea was also reduced 
by tranexamic acid, which might be caused by the 
antiangiogenic action of tranexamic acid.

In conclusion, topically used tranexamic acid is a safe, 
simple, and cheap treatment option for rosacea. It is 
also as effective as topical erythromycin gel to relieve 
the symptoms of rosacea. 
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