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Abstract: Objective: To investigate the effect of 1064-nm Q-switched Nd: YAG laser combined with tranexamic  
acid (TXA), glutathione (GSH), and vitamin C (VC) in the treatment of chloasma and its effects on serum luteinizing 
hormone (LH) and estradiol (E2) levels. Methods: Sixty patients diagnosed with chloasma were enrolled. Among 
them, 30 patients (Group A) were treated with a 1064-nm Q-switched Nd: YAG laser, while another 30 patients 
(Group B) were treated with the same laser equipment combined with TXA, GSH, and VC. They were compared  
in terms of their baseline data and the chloasma area and chloasma color score before and after treatment. Chang-
es in the LH and E2 levels before and after treatment in the two groups were determined by using an enzyme-linked 
immunosorbent assay (ELISA). Skin lesion subsidence was compared between the two groups before and after 
treatment using the modified Melasma Area and Severity Index (mMASI) score. The efficacy, adverse reactions, and 
recurrence after treatment were compared. Results: After treatment, group B showed significantly lower param-
eters than group A, including the chloasma area and chloasma color, serum LH and E2 levels, mMASI scores and  
the recurrence rate (All P < 0.05). Group B exhibited a significantly higher effective rate than Group A. There were  
no statistically significant differences between the two groups in xerosis cutis or pigmentation (P < 0.05). Conclu-
sion: 1064-nm Q-switched Nd: YAG laser combined with TXA, GSH, and VC can enhance the therapeutic effect on  
patients with chloasma, improve their chloasma area, chloasma color score, and skin lesion subsidence, and  
ensure the safety of treatment, as well as regulate their endocrine hormone levels, so it is worthy of clinical popu-
larization.
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Introduction

Chloasma is a common, chronic, refractory pig-
mented dermatitis in the Department of 
Dermatology [1-3], with a higher incidence in 
males than in females. The treatment of the 
disease takes a long time because its recur-
rence rate is extremely high, and it is difficult to 
cure [4, 5]. Patients with chloasma do not have 
subjective symptoms, so they usually neglect 
the disease. However, the long-term over- 
activation of pigment cells on the epidermis 
leads to skin cancer, which is harmful to the 
patients’ physical and mental health [6, 7]. The 
pathogenesis of chloasma is complex, and it 
can be induced by endocrine dysfunction, 
genetic factors, drugs, ultraviolet radiation, etc. 
[8, 9].

Currently, chloasma is commonly treated with 
tranexamic acid (TXA), glutathione (GSH), vita-
min C (VC), and natural vitamin E [10]. However, 
these drugs lead to results that are far from sat-
isfactory, only alleviating or inhibiting pigmenta-
tion [11]. With the rapid progress in laser medi-
cine in recent years, laser therapy has been 
increasingly applied to skin diseases, acceler-
ating pigment metabolism and exhibiting the 
effect of freckle removal [12]. The non-exfolia-
tive fractional laser significantly improves effi-
cacy and safety in the treatment of chloasma 
[13]. In this study, the efficacy of the 1064-nm 
Q-switched Nd: YAG laser combined with TXA, 
GSH, and VC in the treatment of chloasma and 
its effects on changes in serum luteinizing hor-
mone (LH) and estradiol (E2) levels were 
explored.
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Materials and methods

Baseline data

Sixty patients with chloasma diagnosed and 
treated in our hospital were enrolled in this 
study. Among them, 30 patients (Group A) were 
treated with the 1064-nm Q-switched Nd: YAG 
laser and had an average age of 35.12 ± 5.78 
years. Another 30 patients (Group B) were 
treated with the 1064-nm Q-switched Nd: YAG 
laser combined with TXA, GSH, and VC and had 
an average age of 35.66 ± 5.04 years. The 
inclusion criteria were as follows: patients with 
complete medical records; patients with chlo-
asma [14]. 

The exclusion criteria were as follows: patients 
allergic to drugs used in this study; patients 
with a contraindication to lasers; pregnant and 
lactating women; patients with hepatic or renal 
dysfunction and previous coagulation disor-
ders; patients with complications; patients  
with consciousness, cognitive, or other mental  
disorders or with communication disorders. 
Patients and their families were informed 
before this study, which was approved by the 
Hospital Ethics Committee.

Therapeutic methods

Group A was treated with the 1064-nm Q- 
switched Nd: YAG laser. Before each operation, 
the doctors and patients wore goggles to avoid 
eye damage. The energy density of the 1064-
nm Q-switched Nd: YAG laser therapeutic head 
was 2.12 J/cm2-3.56 J/cm2, 6 mm-8 mm in 
diameter, 5 Hz-10 Hz. The laser therapeutic 
head was kept about 5 cm away from skin. The 
energy, light spot, and frequency during the 
treatment is adjusted according to the subcuta-
neous and pinpoint-sized bleeding points or 
redness occurs. The laser therapy was per-
formed every two weeks. The course of treat-
ment was formulated based on the patients’ 
different conditions, and 5-10 visits for laser 
therapy was generally considered 1 course of 
treatment.

On the basis of the treatment in Group A,  
the patients in Group B were intravenously 
dripped with a 5% glucose solution (200  
mL) (Shijiazhuang No.4 Pharmaceutical Co., 

Ltd., SFDA Approval Number: H13022473),  
TXA (0.25 g) (Shanghai Sine Wanxiang Phar- 
maceutical Co., Ltd., SFDA Approval Number: 
H31020040), GSH (1.2 g) (Fuan Pharmaceutical 
Group Qingyutang Pharmaceutical Co., Ltd., 
SFDA Approval Number: H20163042), and VC 
(0.1 g) (Northeast Pharmaceutical Group 
Shenyang First Pharmaceutical Co., Ltd., SFDA 
Approval Number: H21020713). The patients 
were treated for 6 weeks, twice/week.

Outcome measures and evaluation standards

Group A and Group B were compared in terms 
of their general clinical data, the chloasma area 
[11], and their chloasma color scores before 
and after treatment. Changes in the LH and E2 
levels before and after treatment in the two 
groups were determined by using an enzyme-
linked immunosorbent assay (ELISA).

Skin lesion subsidence was compared between 
the two groups before and after treatment 
using the modified Melasma Area and Severity 
Index (mMASI) score [15]. The score was posi-
tively correlated with the severity of chloasma; 
higher scores represent more serious chloas-
ma. The efficacy after treatment was compared 
with the evaluation criteria as follows [6]: Cured: 
indicated that the spot color basically disap-
peared and the pigmentation area subsided by 
more than 90%. Markedly effective: indicated 
that the spot color significantly lightened and 
the pigmentation area subsided by 60%-90%. 
Effective: indicated that the spot color light-
ened and the pigmentation area subsided by 
30%-60%. Invalid: indicated that the spot color 
deepened or did not change, and the pigmenta-
tion area subsided by less than 30%. The 
adverse reactions (xerosis cutis and pigmenta-
tion) and recurrence after treatment were com-
pared between the two groups.

Statistical methods

SPSS 19.0 (Asia Analytics Formerly SPSS 
China) was used for the statistical analysis. 
Count data were expressed as [n(%)], and an χ2 
test was used for the comparisons between 
two groups. Fisher’s exact test was used for the 
comparison of ranked data. Measurement data 
were expressed as (

_
x  ± SD), and a paired t test 

was used for the comparisons before and after 
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treatment within the same group, and an inde-
pendent samples t test was used for compari-
sons between two groups. P < 0.05 indicated a 
significant difference.

Results

Baseline data

No significant differences in the baseline data 
were found between the two groups (P > 0.05) 
(Table 1).

Comparison of the chloasma areas and chlo-
asma color scores before and after treatment

The chloasma areas before and after treatment 
in Group A were (4.17 ± 1.45) cm2 and (2.18 ± 
0.95) cm2, and the areas in Group B were (4.19 
± 1.53) cm2 and (0.70 ± 0.51) cm2. After treat-
ment, the chloasma area in Group B was signifi-
cantly smaller than it was in Group A (P < 
0.001). More details are shown in Figure 1.

Comparison of the chloasma color scores 
before and after treatment

The chloasma color scores before and after 
treatment in Group A were (2.53 ± 0.92) and 
(1.6 ± 0.51) points, while the scores in Group B 
were (2.55 ± 0.88) and (0.6 ± 0.43) points. 
After treatment, the chloasma color scores in 

Table 1. General clinical data
Groups Group A (n = 30) Group B (n = 30) t/X2 P
Age (Years) 35.12 ± 5.78 35.66 ± 5.04 0.386 0.701
Gender 0.000 1.000
    Male 0 (100.00) 0 (0.00)
    Female 30 (100.00) 30 (100.00)
    BMI (Kg/m2) 18.24 ± 2.10 18.02 ± 2.53 0.715 0.367
Typing 0.085 0.958
    Dermal 10 (33.33) 9 (30.00)
    Epidermal 5 (16.67) 5 (16.67)
    Mixed 15 (50.00) 16 (53.33)
Menstrual disorders 2.222 0.136
    Yes 10 (33.33) 5 (16.67)
    No 20 (66.67) 25 (83.33)
Long-term use of contraceptives 0.000 1.000
    Yes 0 (100.00) 0 (0.00)
    No 30 (100.00) 30 (100.00)
Chemexfoliation 3.455 0.063
    Yes 15 (50.00) 8 (26.67)
    No 15 (50.00) 22 (73.33)
Hepatic diseases 0.000 1.000
    Yes 0 (100.00) 0 (0.00)
    No 30 (100.00) 30 (100.00)

Figure 1. Comparison of chloasma area before and 
after treatment. *: indicated that after treatment, the 
chloasma areas in Group A and Group B significantly 
decreased (P < 0.001). #: indicated that after treat-
ment, the chloasma area in Group B was significantly 
smaller than it was in Group A (P < 0.001).
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Group B was significantly lower than they were 
in Group A (P < 0.001) (Figure 2).

Comparison of the LH level changes before 
and after treatment

The serum LH levels before and after treatment 
in Group A were (26.57 ± 8.15) IU/L and (20.82 

± 4.95) IU/L, and the levels in Group B were 
(26.86 ± 8.28) IU/L and (12.04 ± 4.33) IU/L. 
After treatment, the LH levels in Group B was 
significantly lower than they were in Group A (P 
< 0.001) (Figure 3).

Comparison of the E2 level changes before 
and after treatment

The serum E2 levels before and after treatment 
in Group A were (275.20 ± 52.41) nmol/L and 
(238.11 ± 49.38) nmol/L, and the levels in 
Group B were (275.76 ± 51.84) nmol/L and 
(174.04 ± 42.22) nmol/L. After treatment, the 
E2 levels in Group B was significantly lower 
than they were in Group A (P < 0.001). More 
details are shown in Figure 4.

Comparison of skin lesion subsidence before 
and after treatment

The mMASI scores before and after treatment 
in Group A were (11.28 ± 2.19) and (6.23 ± 
2.05) points, and the scores in Group B were 
(11.47 ± 2.21) and (2.74 ± 1.36) points. After 
treatment, the mMASI scores in Group B was 
significantly lower than that in Group A (P < 
0.001). More details are shown in Table 2.

Comparison of efficacy after treatment

Group A showed significantly lower efficacy 
than Group B (90.00%) (P < 0.001) (Table 3).

Figure 2. Comparison of the chloasma color scores 
before and after treatment. *: indicated that after 
treatment, the chloasma color scores in Group A 
and Group B significantly decreased (P < 0.001). #: 
indicated that after treatment, the chloasma color 
score in Group B was significantly lower than it was 
in Group A (P < 0.001).

Figure 3. Comparison of the LH level changes before 
and after treatment. *: indicated that after treat-
ment, the serum LH levels in Group A and Group B 
significantly decreased (P < 0.001). #: indicated that 
after treatment, the serum LH level in Group B was 
significantly lower than it was in Group A (P < 0.001).

Figure 4. Comparison of E2 level changes before and 
after treatment. *: indicated that after treatment, the 
serum E2 levels in Group A and Group B significantly 
decreased (P < 0.001). #: indicated that after treat-
ment, the serum E2 level in Group B was significantly 
lower than it was in Group A (P < 0.001).
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Comparison of adverse reactions and recur-
rence after treatment

After treatment, Group A had 4 cases of xerosis 
cutis, 4 cases of pigmentation, and 7 cases of 
recurrence, and Group B had 4 cases of xerosis 
cutis, 4 cases of pigmentation, and 1 case of 
recurrence. There were no statistically signifi-
cant differences between the two groups in 
xerosis cutis or pigmentation (P < 0.05). The 
recurrence rate in Group A was significantly 
higher than it was in Group B (P > 0.05). More 
details are shown in Table 4.

Discussion

The results showed that the chloasma area and 
chloasma color scores in the two groups signifi-
cantly decreased after treatment; those in 
Group B were significantly lower than those in 
Group A. Patients with chloasma have exces-
sive melanin deposition on the epidermis and 
their mast cells on the corresponding dermis 
also increase, which expands the chloasma 
area and deepens the chloasma color [16]. 
According to relevant studies, TXA inhibits the 
binding of enzymes to tyrosine to inactivate 
enzymes, reduces tyrosine metabolites, and 
blocks the synthesis of melanin proteins, thus 
inhibiting the occurrence of pigment and treat-

ing chloasma [17]. GSH inhibits 
melanin pigmentation by scav-
enging free radicals and superox-
ide ions [18]. As a dopadecarbox-
ylase inhibitor that gradually 
reduces dark oxidized melanin to 
light reduced pigments, VC inhib-
its the oxidation rate of dopa 
[19]. TXA, GSH, and VC are com-
monly used to treat chloasma 
[20]. With the development of 
laser therapy in recent years, a 
large number of clinical studies 
have shown that laser combined 
with TXA, GSH, and VC is better 
than laser alone in improving 
chloasma areas and color during 
the treatment of chloasma [21]. 
In this study, skin lesion subsid-
ence was objectively recorded 
based on the mMASI scores 
before and after treatment in 
Group A and Group B. The results 
showed that, after treatment, the 
mMASI score in the two groups 

Table 2. mMASI scores before and after treatment
Groups Group A (n = 30) Group B (n = 30) t P
Before treatment 11.28 ± 2.19 11.47 ± 2.21 0.335 0.739
After treatment 6.23 ± 2.05 2.74 ± 1.36 7.770 < 0.001
t 6.103 8.344
P < 0.001 < 0.001

Table 3. Efficacy after treatment
Groups Group A (n = 30) Group B (n = 30) X2 P
Cured 10 (33.33) 16 (53.33) - -
Markedly effective 7 (23.33) 11 (36.67) - -
Effective 7 (23.33) 2 (6.67) - -
Invalid 6 (20.00) 1 (3.33) - -
Total effective rate 17 (56.67) 27 (90.00) 8.523 0.004

Table 4. Adverse reactions and recurrence after treatment
Groups Group A (n = 30) Group B (n = 30) X2 P
Xerosis cutis 4 (13.33) 4 (13.33) 0.000 1.000
Pigmentation 4 (13.33) 4 (13.33) 0.000 1.000
Recurrence 7 (23.33) 1 (3.33) 5.192 0.023

significantly decreased; and it was lower in 
Group B than in Group A. In a similar study, the 
mMASI scores of patients with chloasma who 
were treated with laser combined with drugs 
were greatly reduced [22]. According to the 
ELISA results, before treatment, there were no 
statistically significant differences between the 
two groups in serum LH and E2 levels. After 
treatment, the levels in the two groups signifi-
cantly decreased; the levels in Group B were 
significantly lower than those in Group A. Serum 
LH and E2 levels are important detection indi-
ces for endocrine hormones. A lot of studies 
have shown that the imbalance of serum LH 
and E2 levels accelerates the deposition of 
chloasma on the epidermis [23], and the levels 
in patients with chloasma are higher than those 
in healthy people [24]. Therefore, 1064-nm 
Q-switched Nd: YAG laser combined with TXA, 
GSH, and VC can improve the hormone levels 
and inhibit the chloasma regeneration of 
patients with chloasma. Finally, Group B 
showed a higher total effective rate and a lower 
recurrence rate than Group A.

Therefore, 1064-nm Q-switched Nd: YAG laser 
combined with TXA, GSH, and VC has a high 
degree of safety in the treatment of chloasma 
and can reduce the recurrence rate, with 
adverse symptoms similar to those after treat-
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ment with a laser alone. According to a relevant 
study, the 1064-nm Q-switched Nd: YAG laser, 
which is effective for treating chloasma and 
promoting melanin metabolism, is an advanced 
technology. It uses laser energy to pulverize 
melanin particles through the principle of sub-
cellular selective photothermolysis, so as to 
accelerate the metabolism of melanin particles 
[25]. The 1064-nm Q-switched Nd: YAG laser 
combined with TXA, GSH, and VC is safe and 
enhances efficacy in the treatment of chloas-
ma [26].

In summary, the 1064-nm Q-switched Nd: YAG 
laser combined with TXA, GSH, and VC can 
enhance the therapeutic effect on patients 
with chloasma, improve their chloasma areas, 
chloasma color scores, and skin lesion subsid-
ence, and ensure the safety of treatment, as 
well as regulate their endocrine hormone lev-
els, so it is worthy of clinical popularization.
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