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Melasma is a common acquired hyperpigmentary disorder 

that primarily affects the face and carries a signi�cant 

psychosocial impact. It is more prevalent in women and is 

in�uenced by multiple factors, including genetic 

predisposition, ultraviolet (UV) radiation, hormonal 

�uctuations, and oxidative stress [1]. Beyond these 

established causes, recent studies have explored the 

possible involvement of iron metabolism, particularly 

serum ferritin levels, in the pathogenesis of melasma [2, 3]. 

Ferritin, the primary intracellular iron-storage protein, is 

involved in regulating oxidative stress, in�ammatory 

pathways, and melanogenesis [4]. Since iron is a cofactor 

for  enzymes l ike tyrosinase,  crucial  in  melanin 
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biosynthesis, iron de�ciency may impair normal pigment 

regulation [5]. Moreover, reduced serum ferritin levels may 

contribute to increased oxidative stress and in�ammatory 

responses, both of which have been implicated in the 

development and exacerbation of melasma [6, 7]. A study 

evaluated the link between serum ferritin and melasma. For 

instance, some researchers have reported signi�cantly 

lower serum ferritin, iron, and transferrin saturation levels 

in female melasma patients compared to healthy controls, 

which may indicate a potential role of iron storage 

depletion in melasma pathophysiology [8]. Another study 

found an inverse correlation between serum ferritin levels 

and melasma severity as assessed by the Melasma Area 
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Melasma is a common acquired hyperpigmentation disorder with multifactorial etiology, 

including hormonal in�uences, genetic predisposition, and environmental factors. Yet the 

relationship between serum ferritin levels and melasma remains unclear. Objective: To 

determine the association between low serum ferritin levels and melasma among patients 

presenting at a tertiary care hospital. Methods: This case-control study was conducted in the 

Department of Dermatology, Nishtar Hospital, Multan, from June 3, 2024, to December 2, 2024. 

A total of 114 participants were included, with 57 melasma cases and 57 age- and gender-

matched controls. Serum ferritin levels were measured and compared between groups. Data 

were analyzed using SPSS version 23.0, with odds ratios (ORs) and p-values were calculated. 

Results: The mean age of participants was 24.67 ± 5.27 years and the mean BMI was 24.22 ± 2.17 

kg/m². Low serum ferritin levels were signi�cantly associated with melasma (p=0.002, 

OR=5.20). The association was stronger in males (p=0.002, OR=24.00), but not statistically 

signi�cant in females (p=0.142, OR=2.81). Among participants with Fitzpatrick Skin Type III, the 

association was signi�cant (p=0.001, OR=19.50), but not in those with Skin Type IV (p=0.490). A 

signi�cant association was also observed in individuals older than 30 years (p=0.015, OR=2.66), 

and in non-obese participants (p=0.003, OR=4.85). Conclusions: This study demonstrates a 

strong association between low serum ferritin levels and melasma, particularly in male and 

individuals with Fitzpatrick Skin Type III, suggesting that iron storage depletion may play a role in 

melasma pathogenesis. Future studies should explore whether iron supplementation 

in�uences melasma severity or treatment outcomes.
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and Severity Index (MASI) [9]. However, not all evidence 

supports this association; some studies found no 

signi�cant relationship, underscoring the need for further 

investigation [10]. The idea of correcting iron de�ciency as 

an adjunct to standard melasma treatment has also been 

proposed.  Whi le  a  few repor ts  suggest  cl inical 

improvement following iron supplementation, robust 

evidence from randomized controlled trials is still lacking 

[11–13].

Despite increasing interest in the role of iron metabolism in 

dermatological disorders, evidence regarding the 

association between serum ferritin levels and melasma 

remains inconsistent and limited, particularly in the 

Pakistani population. Most previous studies have focused 

on serum iron or anemia rather than ferritin as a marker of 

iron storage, and subgroup analyses based on gender, age, 

or skin type are scarce. This lack of localized and strati�ed 

data limits a clear understanding of whether iron depletion 

independently contributes to melasma pathogenesis. 

Therefore, further investigation is required to clarify this 

association in our setting. This study aims to investigate 

the association between low serum ferritin levels and 

melasma among patients presenting to a tertiary care 

hospital. By comparing ferritin levels between melasma 

patients and matched controls, we seek to clarify whether 

iron de�ciency may play a contributory role in melasma 

development.

M E T H O D S

consent, and their anonymity was ensured. They were 

informed that the study posed no potential risks. Some of 

the control factors, including age, obesity, and skin type, 

were measured. All participants were requested to provide 

3 ml of venous blood in a sterile tube for serum ferritin level 

determination, conducted in the hospital laboratory. The 

information was recorded in a pre-designed proforma. 

SPSS version 23.0 was used to analyze the data. 

Continuous variables such as age, serum ferritin levels, and 

BMI were summarized using mean and standard deviation. 

Categorical variables such as gender, obesity, skin type, 

and ferritin status were presented as frequencies and 

percentages. The odds ratios (OR) for the association 

between low serum ferritin levels and melasma were 

calculated, with values greater than 1 considered 

signi�cant. Age, gender, skin type, and obesity were 

controlled as potential confounding factors through 

strati�cation. Ferritin levels were also analyzed after 

adjustment of ORs with post-strati�cation.

This case-control study was conducted in the Department 

of Dermatology, Nishtar Hospital, Multan, from June 3, 

2024, to December 2, 2024. A total of 114 patients were 

included in the study, with 57 cases (patients with 

melasma) and 57 controls (healthy individuals without 

melasma). The sample size was determined using EPI-Info 

software based on a melasma prevalence of 33% in cases 

and 9.8% in controls, with a 95% con�dence interval [14]. 

The sampling technique employed was non-probability 

consecutive sampling. Written informed consent was 

taken from all the patients. The inclusion criteria for cases 

comprised male and female patients aged 18 to 45 years, 

having Fitzpatrick skin types III, IV, or V, and diagnosed with 

melasma for more than six months. The controls were also 

selected from both genders, aged 18 to 45 years, and having 

Fitzpatrick skin types III, IV, or V. Patients were excluded if 

they had been under melasma treatment within the last 

month, had a history of hirsutism or menstrual dysfunction, 

were pregnant, had Hepatitis C, or were using oral 

contraceptives.  The study was approved by the 

institutional ethical committee, as shown by the reference 

number 7062. The subjects who met the inclusion criteria 

were selected from the outpatient department (OPD) of the 

Dermatology Department. All participants gave informed 

This study included a total of 114 participants, with a mean 

age of 24.67 ± 5.27 years and a mean body mass index (BMI) 

of 24.22 ± 2.17. The study demonstrates the association 

between low serum ferritin levels and melasma. Among the 

57 melasma cases, 19 (33.3%) had low serum ferritin levels, 

compared to only 5 (8.8%) in the control group. In contrast, 

38 (66.7%) melasma cases and 52 (91.2%) controls had 

normal ferritin levels. A statistically signi�cant association 

was found between low serum ferritin levels and melasma 

(p=0.002). The odds ratio (5.20) indicates that individuals 

with low serum ferritin levels are approximately 5 times 

more likely to have melasma compared to those with 

normal ferritin levels (Table 1).

R E S U L T S

Table 1: Association of Low Serum Ferritin Levels with Melasma 
among Study Participants (n=114)

Low Serum
Ferritin Levels

Cases Controls Odds Ratio p-Value

Yes (n=24, 21.1%)

No (n=90, 78.9%)

Total

19 (33.3%)

38 (66.7%)

57 (100%)

5 (8.8%)

52 (91.2%)

57 (100%)

5.20 0.002

This study presents the strati�cation of gender concerning 

low serum ferritin levels. Among male participants (n=32), 9 

(28.1%) cases and only 1 (3.1%) control had low serum 

ferritin levels, with a statistically signi�cant odds ratio of 

24.00 (p=0.002). This �nding suggests that males with low 

serum ferritin levels are 24 times more likely to develop 

melasma compared to those with normal ferritin levels. 

Conversely, among female participants (n=82), 10 (12.2%) 

cases and 4 (4.9%) controls had low serum ferritin levels, 

yielding an odds ratio of 2.81 (p=0.142), which was not 

statistically signi�cant. These �ndings indicate that low 

serum ferritin levels are signi�cantly associated with 
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melasma in male but not in female. Results illustrate the 

strati�cation of age concerning low serum ferritin levels 

and melasma. Among participants up to 30 years old (n=92), 

13 (14.1%) cases and 5 (5.4%) controls had low serum ferritin 

levels, with an odds ratio of 3.41 (p=0.036), indicating a 

statistically signi�cant association. Among participants 

older than 30 years (n=22), 6 (27.3%) cases and 0 (0%) 

controls had low serum ferritin levels, with an odds ratio of 

2.66 (p=0.015), which was also statistically signi�cant. 

These �ndings suggest that low serum ferritin levels are 

signi�cantly associated with melasma across different age 

groups, with a stronger association in individuals older than 

30 years (Table 2).

odds ratio of 1.66 (p = 0.290) suggests no statistically 

signi�cant association between obesity and low serum 

ferritin levels in melasma cases. Among non-obese 

participants (n=107), 17 (15.9%) cases and 5 (4.7%) controls 

had low serum ferritin levels, with a statistically signi�cant 

odds ratio of 4.85 (p = 0.003). These �ndings indicate that 

low serum ferritin levels are signi�cantly associated with 

melasma in non-obese individuals, but not in obese 

individuals (Table 4).

The �ndings present the strati�cation of obesity 

concerning low serum ferritin levels. Among obese 

participants (n=7), 2 (28.6%) cases had low serum ferritin 

levels, whereas none of the controls had low levels. The 

Table 2: Strati�cation by Gender and Age

Variables
Low Serum 

Ferritin Levels
Cases Controls

Odds
Ratio

p-
Value

Age Group

01 (3.1%)

16 (50.0%)

04 (4.9%)

36 (43.9%)

09 (28.1%)

06 (18.8%)

10 (12.2%)

32 (39.0%)

Yes (n=10)

No (n=22)

Yes (n=14)

No (n=68)

5 (5.4%)

42 (45.7%)

0 (0%)

10 (45.4%)

13 (14.1%)

32 (34.8%)

6 (27.3%)

6 (27.3%)

Yes (n=18)

No (n=74)

Yes (n=6)

No (n=16)

Gender

Male (n=32)

Female (n=82)

Up to 30 Years 
(n=92)

More than
30 Years (n=22)

24.00

2.81

3.41

2.66

0.002

0.142

0.036

0.015

The �ndings present the strati�cation of skin type 

concerning low serum ferritin levels. Among participants 

with Fitzpatrick Skin Type III (n=64), 13 (20.3%) cases and 1 

(1.6%) control had low serum ferritin levels, yielding a 

statistically signi�cant odds ratio of 19.50 (p=0.001). This 

suggests that individuals with Skin Type III and low serum 

ferritin levels are 19.5 times more likely to have melasma 

than those with normal ferritin levels. In contrast, among 

participants with Fitzpatrick Skin Type IV (n=50), 6 (12.0%) 

cases and 4 (8.0%) controls had low serum ferritin levels, 

with an odds ratio of 1.83 (p=0.490), which was not 

statistically signi�cant. These �ndings indicate that low 

serum ferritin levels are strongly associated with melasma 

in individuals with Skin Type III but not in those with Skin 

Type IV (Table 3).

Table 3: Strati�cation Concerning Skin Type 

Skin Type Low Serum 
Ferritin Levels

Cases Controls
Odds
Ratio

p-
Value

Yes (n=14)

No (n=50)

Yes (n=10)

No (n=40)

Type III (n=64)

Type IV (n=50)

13 (20.3%)

20 (31.2%)

6 (12.0%)

18 (36.0%)

1 (1.6%)

30 (46.9%)

4 (8.0%)

22 (44.0%)

19.50

1.83

0.001

0.490

Table 4: Strati�cation Concerning Obesity 

Obesity Low Serum 
Ferritin Levels

Cases Controls
Odds
Ratio

p-
Value

Yes (n=7)

No (n=107)

Yes (n=2)

No (n=5)

Yes (n=22)

No (n=85)

2 (28.6%)

3 (42.9%)

17 (15.9%)

35 (32.7%)

0 (0%)

2 (28.6%)

5 (4.7%)

50 (46.7%)

1.66

4.85

0.290

0.003

D I S C U S S I O N

This case-control study demonstrated a signi�cant 

association between low serum ferritin levels and 

melasma. Participants with low ferritin were approximately 

�ve times more likely to have melasma (OR=5.20, p=0.002). 

This association was particularly marked in males 

(OR=24.00, p=0.002) but not statistically signi�cant in 

female (OR=2.81, p=0.142). Strati�ed analysis further 

revealed signi�cant associations among individuals over 

30 years of age, non-obese individuals, and those with 

Fitzpatrick Skin Type III. These �ndings suggest that iron 

storage depletion may contribute to the pathogenesis of 

melasma, especially in certain subgroups. Our �ndings are 

in line with several previous studies. For instance, Goodarzi 

et al., reported signi�cantly lower serum ferritin and iron 

levels among melasma patients, supporting the link 

between iron metabolism and pigmentation disorders [14]. 

Similarly, Qazi et al., observed an inverse correlation 

between serum ferritin and melasma severity, reinforcing 

the idea that diminished iron stores may exacerbate 

pigmentation [15]. However, contrasting evidence exists. 

Deshpande et al., did not �nd a signi�cant association 

between serum ferritin and melasma, and Behrangi et al., 

reported lower iron levels in melasma patients without 

statistical signi�cance [16, 17]. Such discrepancies may 

re�ect differences in sample sizes, ethnic backgrounds, 

sun exposure patterns, hormonal status, or dietary iron 

intake. Thus, while there is growing support for an 

association between iron de�ciency and melasma, larger 

multicenter studies are needed to clarify these 

relationships. Prakash et al., also found deranged iron 

pro�les, including reduced ferritin levels, in 100% of 

melasma cases studied [18]. These results support the 

hypothesis that impaired iron storage could contribute to 

melasma development. Biologically, iron is a key cofactor 

for tyrosinase, the enzyme responsible for melanin 

DOI: https://doi.org/10.54393/pjhs.v6i9.2939

Association of Low Serum Ferritin Levels with Melasma
Tahir R et al.,

PJHS VOL. 6 Issue. 09 Sep 2025
137

Copyright © 2025. PJHS, Published by Crosslinks International Publishers LLC, USA
This work is licensed under a Creative Commons Attribution 4.0 International License.



Stephanie A, Rusyati LM, Karna NL, Winaya KK, 

Suryawati N, Karmila IG. Kadar feritin yang rendah 

merupakan faktor risiko melasma pada wanita. 

Intisari Sains Medis.  2022 Aug; 13(2): 487-92. doi: 

10.15562/ism.v13i2.1473.

Tekou A and Labbene I. Association of Melasma with 

Thyroid Disorders. Scholars Journal of Applied 

Medical Sciences.  2023 Sep; 11(9): 1736-42. doi: 

10.36347/sjams.2023.v11i09.024.

Mahmood M, Ashraf H, Qayyum A, S�jeel F, Nizami NA, 

Rashid S. Association of Serum Ferritin with Risk of 

Anemia in Non-Diabetic Adolescents with Family 

History of Type 2 Diabetes Mellitus. Journal of 

Shalamar Medical AND Dental College.  2021 Dec; 

2(2): 77-84. doi: 10.53685/jshmdc.v2i2.77.

Naznin T, Monir MM, Rahman ML, Yeasmin S, Afroj N, 

Tasnim A. Association of serum iron pro�le in female 

patients with melasma. Int J Res Dermatol [Internet]. 

2024 Aug. 27 [cited 2025 Jun. 30];10(5):231-7. 

Available from: https://www.�ord.com/index.php/ 

�ord/article/view/1885

Aamir R, Naheed A, Ahmed A, Zehra T, Fatima B, 

Javed A, et al. Melasma and its association with 

serum iron levels and complete blood count. Pak J 

Med Health Sci. 2022;16(1):352. doi: 10.53350/pjmhs 

22161352 

Prakash M, Manjunath NC, Deepali BS. A descriptive 

case-control study on assessment of iron pro�le in 

patients with and without melasma. Clinical 

Dermatology Review. 2021 Jul 1;5(2):168-72.

Fathabad MN, Raesi R, Hushmandi K, Hosseini M, 

Soleimani A, Daneshi S. Clinical and Epidemiological 

Features of Melasma in Women of Iran: A Cross-

sectional Study. The Open Public Health Journal.  

2024 Jun; 17(1).

[1]

[2]

[3]

[4]

[5]

[6]

[7]

C o n  i c t s o f I n t e r e s t

All the authors declare no con�ict of interest.

S o u r c e o f F u n d i n g

The author received no �nancial support for the research, 

authorship and/or publication of this article.

R E F E R E N C E S

A u t h o r s ’ C o n t r i b u t i o n

Conceptualization: RT, MKS

Methodology: RT, MKS, AA, SB, CF

Formal analysis: RT, MKS, AA, SB, CF

Writing and Drafting: AA, SB, CF

Review and Editing: AA, SB, CF, RT, MKS

All authors approved the �nal manuscript and take 
responsibility for the integrity of the work

C O N C L U S I O N S

This study found a signi�cant association between low 
serum ferritin levels and melasma, particularly in males, 
individuals older than 30 years, non-obese participants, 
and those with Fitzpatrick Skin Type III, suggesting that 
iron storage depletion may contribute to melasma 
pathogenesis. While previous studies have primarily 
focused on serum iron levels, our �ndings highlight the 
importance of ferritin as a long-term marker of iron status 
and its potential role in skin pigmentation regulation. The 
observed gender- and age-based differences indicate that 
iron metabolism may affect melasma development 
differently across populations, warranting further 
investigation. Given the potential role of iron de�ciency in 
melasma, assessing serum ferritin levels in affected 
individuals could serve as a useful diagnostic and 
therapeutic consideration. 

production. Iron de�ciency may impair tyrosinase activity, 

leading to altered melanogenesis and pigmentation 

abnormalities [19]. Furthermore, iron depletion increases 

oxidative stress by elevating reactive oxygen species 

(ROS), which can stimulate melanocyte activity and lead to 

hyperpigmentation [20]. Ferritin serves as a long-term 

storage form of iron, and its depletion can be an early 

marker of subclinical iron de�ciency. Therefore, low ferritin 

levels may in�uence pigmentation even before serum iron 

levels drop [21]. An interesting aspect of our study is the 

signi�cant association seen in males but not in female. This 

is consistent with the �ndings of Kiayani et al., who found 

no link between iron de�ciency anemia and melasma in 

women [21]. One possible explanation is that women, due to 

regular menstrual blood loss, are more physiologically 

adapted to lower iron levels. In men, however, a sudden or 

signi�cant drop in iron stores may have a more noticeable 

effect on melanocyte function and pigmentation.

This study has certain limitations, including its single-

center design, relatively small sample size, and use of non-

probability sampling, which may limit generalizability. 

Additionally, serum ferritin was assessed at a single time 

point without evaluating other iron pro�le parameters or 

in�ammatory markers that may in�uence ferritin levels. 

Future multicenter studies with larger cohor ts, 

comprehensive iron pro�ling, and longitudinal follow-up 

are recommended to better elucidate causal relationships 

and to determine whether iron supplementation may 

improve melasma severity or treatment outcomes.
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