
*significant 
Serum zinc level was significant moderate nega�ve 
correla�on with SALT score 
(r= -0.336, p=0.013) and insignificant weak nega�ve 
correla�on with dura�on of AA (r= -0.113, p=0.459) 
(Table III).
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Figure I: Correla�on of serum zinc with the dura�on 
of AA disease (years)

serum zinc (µg/ml)

Figure II: Correla�on of serum zinc with the 
dura�on of AA disease (years) 

Discussion
Alopecia is a great concern for the pa�ent due to its 
devasta�ng cosme�c disfigurement with low 
self-esteem and health-related quality of life.12 A 
lower level of zinc in the blood and urine of children 
with alopecia areata was found in a study by 
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Background: Alopecia areata (AA) is a non-scarring, autoimmune disease of hair. Zinc is an essen�al trace 
element that strengthens cellular immunity by enhancing T-cell response and preven�ng oxida�ve cellular 
death. Recent epidemiologic studies have shown that zinc deficiency is rather frequent among alopecia areata 
pa�ents. 
Objec�ve: To assess serum zinc levels in pa�ents with alopecia areata and explore a probable rela�onship. 
Materials and methods: This one-year case-control study was conducted on 48 diagnosed alopecia areata 
pa�ents and 48 healthy age and sex-matched controls in the Department of Dermatology and Venereology, 
BSMMU. A semi-structured ques�onnaire was used to collect informa�on. The Severity of Alopecia Tool (SALT) 
was used to assess disease severity, and 5ml of venous blood was collected from each par�cipant for serum 
zinc level measurement of mean serum zinc levels was done between pa�ents and controls. Correla�ons 
between serum zinc level and disease dura�on, as well as SALT scoring, were done in all pa�ents. 
Results: Out of 48 pa�ents, the male to female ra�o was 4.3:1 with a mean age of 26.69±6.93 range (14-45) 
years. The mean dura�on of the disease was 3.29±0.67 range (1-5) years. The mean ±SD serum zinc level in the 
pa�ents' group (0.85±0.17) range (0.66-1.11 mcg/ml) was lower than in the healthy control group (0.95±0.28) 
(p=0.038). Serum zinc had a weak nega�ve correla�on with SALT score (r=-0.336, p=0.013) and no correla�on 
with the dura�on of AA (r= -0.113, p=0.459). 
Conclusion: Serum zinc levels may be considered as a biochemical marker for the severity of alopecia areata. 
Oral zinc supplementa�on may be a new therapeu�c approach to alopecia areata. 
Limita�ons: This study revealed that serum zinc levels in pa�ents with alopecia areata were found to be within 
the normal range but lower than those of controls. Further studies may reveal a more significant rela�on 
between serum zinc levels and alopecia areata.
Keywords: Alopecia Areata, Zinc, Severity of Alopecia Tool (SALT)

Abstract

Alopecia areata (AA) is one of the most common 
autoimmune diseases targe�ng hair follicles, having 
a gene�c and environmental influence.1 It has a 
life�me prevalence of 2%.2 This is an acute or chronic 
and relapsing condi�on that leads to non-scaring 

hair loss from a small patchy area to even the whole 
body.3 Though there are different hypotheses 
regarding the disease's pathogenesis, the exact 
pathophysiology has yet to be fully explored.4 Zinc is 
one of the most important microminerals that has a 

vital role in almost all the steps of the metabolism of 
the body.5 It is an essen�al metal moiety for various 
structural proteins, enzymes that exerts a crucial 
role in cell-mediated immunity.6 It is a strong 
protector against hair follicle regression and 
accelerates its growth.7 Hair loss is a 
well-documented feature of zinc deficiency where 
recovery of alopecia is possible with oral zinc 
supplementa�on.8-9 The exact role of Zinc in hair fall 
is s�ll an issue of contradic�on.8-10 The present study 
was conducted to see the serum level of zinc in 
pa�ents with AA.

Material and Methods
This case-control study was conducted from 1st 
March 2017 to 28th February 2018, in the 
Department of Dermatology and Venereology, 
Bangabandhu Sheikh Mujib Medical University, 
Shahbagh, Dhaka, Bangladesh. It included 96 
subjects; 48 pa�ents with AA and 48 age- and 
sex-matched healthy controls. They were randomly 
selected from the dermatology outpa�ent clinic of 
Bangabandhu Sheikh Mujib Medical University. 
Ethical clearance for the study was obtained by the 
Ins�tu�onal Review Board of BSMMU and fulfilled 
all the ethical aspects required in human research. 
Informed wri�en consent was obtained from each 
par�cipant.
Exclusion criteria included the use of zinc 
supplements, any form of steroid, supplements, or 
immunosuppressive agents within the past three 
months. Females who were pregnant or lacta�ng, 
pa�ents with any chronic autoimmune disease such 
as Vi�ligo, Autoimmune thyroidi�s, or IDDM, and 
pa�ents who were not interested in par�cipa�ng in 
this study were also excluded. History was taken 
regarding age, sex, present illness, onset, dura�on of 
the disease, extension, family history. Then a 
complete dermatological examina�on was done to 
ascertain the pa�ern and extent of involvement of 
the disease. The disease severity of each pa�ent was 
measured by using the severity assessment tools, 
namely (SALT).11 The scalp was divided into four 
areas, namely: a. Vertex: 40% (0.4) of scalp surface 
area; b. Right profile of scalp: 18% (0.18) of scalp 
surface area; c. Le� profile of scalp: 18% (0.18) of 
scalp surface area; and d. Posterior aspect of the 
scalp: 24% (0.24) of scalp surface area.
The SALT score was the sum of the percentage of 
hair loss in all the above-men�oned areas. 
Sub-grouping of pa�ents into SALT subclasses will be 
done as follows: scalp (S): S0, no hair loss; S1, < 25% 

hair loss; S2, 25–49% hair loss; S3, 50–74% hair loss; 
S4, 75–99% hair loss; and S5, 100% hair loss. Body (B) 
hair loss was assessed as B0, no body hair loss; B1, 
some body hair loss; and B2, 100% body (excluding 
scalp) hair loss.
With all asep�c precau�ons, five milliliters of fas�ng 
(6–8 h) venous blood was taken from the mid cubital 
vein of each subject par�cipa�ng in this study, le� to 
clot, then centrifuged to separate serum in the 
Kidney Research Lab, BSMMU. Serum was stored 
frozen in Eppendorf tubes at -20 °C un�l used. Serum 
zinc level was measured by using the 
sphectophotometric method with a 
spectrophotometer wavelength 213.9 nm in 
Bangladesh Atomic Energy Commission. According 
to the manufacturer, the serum zinc level will be 
considered normal at values of (0.60–1.10) mg/ml.6 
A�er ge�ng the report, the values of the 
biochemical variables were documented on the data 
collec�on sheet.

Sta�s�cal analysis
Sta�s�cal analysis was carried out by using the 
Sta�s�cal Package for the Social Sciences (SPSS) 
so�ware version 23.0 for Windows (SPSS Inc, 
Chicago, Illinois, USA). Con�nuous data were 
expressed as the mean ± standard devia�on (SD) and 
categorical variables were expressed as 
percentages. The Independent student t-test and 
Chi-square test were used for comparing serum zinc 
levels in Alopecia areata pa�ents and healthy 
individuals. Pearson's correla�on was used to see 
the rela�onship between the serum zinc level and 
the dura�on of the diseases in pa�ents. The 
Chi-Square test was used for categorical variables.

Results
This case-control study was conducted on 48 
pa�ents with alopecia areata and 48 healthy age and 
sex-matched controls. Males made up the vast 
majority of par�cipants in both groups. Almost half 
of the pa�ents were between the ages of 21 and 30, 
with a mean age of (26.69 6.93).dura�on of the 
disease was (3.29 ±0.67) years with a range from 1 
year to 2 years. No exclama�on point hair was 
present. Each pa�ent had normal nails.
SALT scoring was done to assess the severity of the 
disease by their site of involvement and extension of 
the patch, 15 (31.3%) pa�ents had severity S1 
(<25%), 8 (16.6%) pa�ents had severity S2, S3 
(50-75%), 16.6% pa�ents had S2 (25-49%), and 35 
(52.1%) pa�ents had extensive involvement. The 

maximum number of pa�ents (91.7%) had no body 
hair loss and only 8.3% had body hair loss (Table I).

Table-I: Comparison of demographic and clinical 
characteris�cs of pa�ents and healthy group

AT: Alopecia totalis; AU: Alopecia universalis; S: 
Scalp hair loss, SALT: Severity of alopecia tool

Serum zinc level in alopecia areata pa�ents was 
more than the normal range (70.8%) and in the 
deficient state was (29.2%). On the other hand in the 
healthy control group more than the normal range 
(87.5%) and the deficient state was (12.5%). The 
difference between the two groups was sta�s�cally 
significant. Mean of plasma zinc levels lower than 
those in the controls with sta�s�cal significance. 
Mean ±SD serum zinc level in pa�ents group was 
(0.85±0.17) and control group was (0.95±0.28) with 
a significant p-value (0.038) (Table II).

Table-II: Comparison of serum Zinc between two 
groups (n=96).

*chi square test 

Table-III: Correla�on of serum zinc (µg/ml) with 
SALT and dura�on of AA (n=48).

Naginiene et al.13 A good number of studies have 
a�empted to find the associa�on of inadequate zinc 
levels with AA.13-16 Kil et al analyzed a large number 
of pa�ents with hair loss where a lower level of 
serum zinc was associated with AA.17 In the present 
study, a significant percentage of pa�ents with AA 
were zinc deficient compared with healthy controls. 
Some authors tried to establish the rela�onship 
between disease dura�on and zinc level in pa�ents 
with AA. 15,21 A study by Abdel Fa�ah et al showed a 
significantly lower level of serum zinc with pa�ents 
having recalcitrant AA of long dura�on (more than 
six months) rather than pa�ents with AA for a short 
dura�on (r = -0.113, p=0.459), though this was not 
sta�s�cally significant.21 Abdel Fa�ah et al also 
found a linear correla�on between lower zinc levels 
with disease severity (SALT score). On the other 
hand, the current study failed to find any correla�on 
between (table III) them which was consistent with 
Aiempanakit et al.15    
Dietary facts and major confounding factors as well 
as other trace elements were not considered here 
and their rela�onship between disease severity and 
disease dura�on was not seen. More studies using 
large numbers of pa�ents and longer dura�ons are 
required to determine the serum zinc level as a 
biochemical marker of alopecia areata. 
Nowadays nutri�onal zinc deficiency affects a large 
number of popula�ons all over the world and it may 
be a silent cause of alopecia. Zinc supplementa�on 
can be used as a new therapeu�c approach for 
alopecia. Few authors had been successfully dealt it 
with oral zinc supplements.18-20 Some case reports 
also shown a good outcome with combina�on 
therapy of PUVA plus zinc, but the disease relapsed 
a�er cessa�on of therapy.20     

Conclusion
As the exact e�ology of alopecia areata is unknown, 
most of the proposed treatments have been 
unsa�sfactory. Considering the significant 
psychosocial burden of alopecia areata, a 
combina�on of rou�ne treatments and alterna�ve 
therapies would be required to promote the 
pa�ents' quality of life. This study found that the 
plasma zinc level in pa�ents with AA was 
significantly lower than in par�cipants in the control 
group. Considering the results of the current study 
and other studies men�oned, it can be concluded 
that the serum zinc level may serve as a biochemical 
marker of alopecia areata and a new therapeu�c 
approach.
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*significant 
Serum zinc level was significant moderate nega�ve 
correla�on with SALT score 
(r= -0.336, p=0.013) and insignificant weak nega�ve 
correla�on with dura�on of AA (r= -0.113, p=0.459) 
(Table III).

serum zinc (µg/ml)

Figure I: Correla�on of serum zinc with the dura�on 
of AA disease (years)

serum zinc (µg/ml)

Figure II: Correla�on of serum zinc with the 
dura�on of AA disease (years) 

Discussion
Alopecia is a great concern for the pa�ent due to its 
devasta�ng cosme�c disfigurement with low 
self-esteem and health-related quality of life.12 A 
lower level of zinc in the blood and urine of children 
with alopecia areata was found in a study by 

Alopecia areata (AA) is one of the most common 
autoimmune diseases targe�ng hair follicles, having 
a gene�c and environmental influence.1 It has a 
life�me prevalence of 2%.2 This is an acute or chronic 
and relapsing condi�on that leads to non-scaring 

hair loss from a small patchy area to even the whole 
body.3 Though there are different hypotheses 
regarding the disease's pathogenesis, the exact 
pathophysiology has yet to be fully explored.4 Zinc is 
one of the most important microminerals that has a 
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vital role in almost all the steps of the metabolism of 
the body.5 It is an essen�al metal moiety for various 
structural proteins, enzymes that exerts a crucial 
role in cell-mediated immunity.6 It is a strong 
protector against hair follicle regression and 
accelerates its growth.7 Hair loss is a 
well-documented feature of zinc deficiency where 
recovery of alopecia is possible with oral zinc 
supplementa�on.8-9 The exact role of Zinc in hair fall 
is s�ll an issue of contradic�on.8-10 The present study 
was conducted to see the serum level of zinc in 
pa�ents with AA.

Material and Methods
This case-control study was conducted from 1st 
March 2017 to 28th February 2018, in the 
Department of Dermatology and Venereology, 
Bangabandhu Sheikh Mujib Medical University, 
Shahbagh, Dhaka, Bangladesh. It included 96 
subjects; 48 pa�ents with AA and 48 age- and 
sex-matched healthy controls. They were randomly 
selected from the dermatology outpa�ent clinic of 
Bangabandhu Sheikh Mujib Medical University. 
Ethical clearance for the study was obtained by the 
Ins�tu�onal Review Board of BSMMU and fulfilled 
all the ethical aspects required in human research. 
Informed wri�en consent was obtained from each 
par�cipant.
Exclusion criteria included the use of zinc 
supplements, any form of steroid, supplements, or 
immunosuppressive agents within the past three 
months. Females who were pregnant or lacta�ng, 
pa�ents with any chronic autoimmune disease such 
as Vi�ligo, Autoimmune thyroidi�s, or IDDM, and 
pa�ents who were not interested in par�cipa�ng in 
this study were also excluded. History was taken 
regarding age, sex, present illness, onset, dura�on of 
the disease, extension, family history. Then a 
complete dermatological examina�on was done to 
ascertain the pa�ern and extent of involvement of 
the disease. The disease severity of each pa�ent was 
measured by using the severity assessment tools, 
namely (SALT).11 The scalp was divided into four 
areas, namely: a. Vertex: 40% (0.4) of scalp surface 
area; b. Right profile of scalp: 18% (0.18) of scalp 
surface area; c. Le� profile of scalp: 18% (0.18) of 
scalp surface area; and d. Posterior aspect of the 
scalp: 24% (0.24) of scalp surface area.
The SALT score was the sum of the percentage of 
hair loss in all the above-men�oned areas. 
Sub-grouping of pa�ents into SALT subclasses will be 
done as follows: scalp (S): S0, no hair loss; S1, < 25% 

hair loss; S2, 25–49% hair loss; S3, 50–74% hair loss; 
S4, 75–99% hair loss; and S5, 100% hair loss. Body (B) 
hair loss was assessed as B0, no body hair loss; B1, 
some body hair loss; and B2, 100% body (excluding 
scalp) hair loss.
With all asep�c precau�ons, five milliliters of fas�ng 
(6–8 h) venous blood was taken from the mid cubital 
vein of each subject par�cipa�ng in this study, le� to 
clot, then centrifuged to separate serum in the 
Kidney Research Lab, BSMMU. Serum was stored 
frozen in Eppendorf tubes at -20 °C un�l used. Serum 
zinc level was measured by using the 
sphectophotometric method with a 
spectrophotometer wavelength 213.9 nm in 
Bangladesh Atomic Energy Commission. According 
to the manufacturer, the serum zinc level will be 
considered normal at values of (0.60–1.10) mg/ml.6 
A�er ge�ng the report, the values of the 
biochemical variables were documented on the data 
collec�on sheet.

Sta�s�cal analysis
Sta�s�cal analysis was carried out by using the 
Sta�s�cal Package for the Social Sciences (SPSS) 
so�ware version 23.0 for Windows (SPSS Inc, 
Chicago, Illinois, USA). Con�nuous data were 
expressed as the mean ± standard devia�on (SD) and 
categorical variables were expressed as 
percentages. The Independent student t-test and 
Chi-square test were used for comparing serum zinc 
levels in Alopecia areata pa�ents and healthy 
individuals. Pearson's correla�on was used to see 
the rela�onship between the serum zinc level and 
the dura�on of the diseases in pa�ents. The 
Chi-Square test was used for categorical variables.

Results
This case-control study was conducted on 48 
pa�ents with alopecia areata and 48 healthy age and 
sex-matched controls. Males made up the vast 
majority of par�cipants in both groups. Almost half 
of the pa�ents were between the ages of 21 and 30, 
with a mean age of (26.69 6.93).dura�on of the 
disease was (3.29 ±0.67) years with a range from 1 
year to 2 years. No exclama�on point hair was 
present. Each pa�ent had normal nails.
SALT scoring was done to assess the severity of the 
disease by their site of involvement and extension of 
the patch, 15 (31.3%) pa�ents had severity S1 
(<25%), 8 (16.6%) pa�ents had severity S2, S3 
(50-75%), 16.6% pa�ents had S2 (25-49%), and 35 
(52.1%) pa�ents had extensive involvement. The 

maximum number of pa�ents (91.7%) had no body 
hair loss and only 8.3% had body hair loss (Table I).

Table-I: Comparison of demographic and clinical 
characteris�cs of pa�ents and healthy group

AT: Alopecia totalis; AU: Alopecia universalis; S: 
Scalp hair loss, SALT: Severity of alopecia tool

Serum zinc level in alopecia areata pa�ents was 
more than the normal range (70.8%) and in the 
deficient state was (29.2%). On the other hand in the 
healthy control group more than the normal range 
(87.5%) and the deficient state was (12.5%). The 
difference between the two groups was sta�s�cally 
significant. Mean of plasma zinc levels lower than 
those in the controls with sta�s�cal significance. 
Mean ±SD serum zinc level in pa�ents group was 
(0.85±0.17) and control group was (0.95±0.28) with 
a significant p-value (0.038) (Table II).

Table-II: Comparison of serum Zinc between two 
groups (n=96).

*chi square test 

Table-III: Correla�on of serum zinc (µg/ml) with 
SALT and dura�on of AA (n=48).

Naginiene et al.13 A good number of studies have 
a�empted to find the associa�on of inadequate zinc 
levels with AA.13-16 Kil et al analyzed a large number 
of pa�ents with hair loss where a lower level of 
serum zinc was associated with AA.17 In the present 
study, a significant percentage of pa�ents with AA 
were zinc deficient compared with healthy controls. 
Some authors tried to establish the rela�onship 
between disease dura�on and zinc level in pa�ents 
with AA. 15,21 A study by Abdel Fa�ah et al showed a 
significantly lower level of serum zinc with pa�ents 
having recalcitrant AA of long dura�on (more than 
six months) rather than pa�ents with AA for a short 
dura�on (r = -0.113, p=0.459), though this was not 
sta�s�cally significant.21 Abdel Fa�ah et al also 
found a linear correla�on between lower zinc levels 
with disease severity (SALT score). On the other 
hand, the current study failed to find any correla�on 
between (table III) them which was consistent with 
Aiempanakit et al.15    
Dietary facts and major confounding factors as well 
as other trace elements were not considered here 
and their rela�onship between disease severity and 
disease dura�on was not seen. More studies using 
large numbers of pa�ents and longer dura�ons are 
required to determine the serum zinc level as a 
biochemical marker of alopecia areata. 
Nowadays nutri�onal zinc deficiency affects a large 
number of popula�ons all over the world and it may 
be a silent cause of alopecia. Zinc supplementa�on 
can be used as a new therapeu�c approach for 
alopecia. Few authors had been successfully dealt it 
with oral zinc supplements.18-20 Some case reports 
also shown a good outcome with combina�on 
therapy of PUVA plus zinc, but the disease relapsed 
a�er cessa�on of therapy.20     

Conclusion
As the exact e�ology of alopecia areata is unknown, 
most of the proposed treatments have been 
unsa�sfactory. Considering the significant 
psychosocial burden of alopecia areata, a 
combina�on of rou�ne treatments and alterna�ve 
therapies would be required to promote the 
pa�ents' quality of life. This study found that the 
plasma zinc level in pa�ents with AA was 
significantly lower than in par�cipants in the control 
group. Considering the results of the current study 
and other studies men�oned, it can be concluded 
that the serum zinc level may serve as a biochemical 
marker of alopecia areata and a new therapeu�c 
approach.
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*significant 
Serum zinc level was significant moderate nega�ve 
correla�on with SALT score 
(r= -0.336, p=0.013) and insignificant weak nega�ve 
correla�on with dura�on of AA (r= -0.113, p=0.459) 
(Table III).

serum zinc (µg/ml)

Figure I: Correla�on of serum zinc with the dura�on 
of AA disease (years)

serum zinc (µg/ml)

Figure II: Correla�on of serum zinc with the 
dura�on of AA disease (years) 

Discussion
Alopecia is a great concern for the pa�ent due to its 
devasta�ng cosme�c disfigurement with low 
self-esteem and health-related quality of life.12 A 
lower level of zinc in the blood and urine of children 
with alopecia areata was found in a study by 

Alopecia areata (AA) is one of the most common 
autoimmune diseases targe�ng hair follicles, having 
a gene�c and environmental influence.1 It has a 
life�me prevalence of 2%.2 This is an acute or chronic 
and relapsing condi�on that leads to non-scaring 

hair loss from a small patchy area to even the whole 
body.3 Though there are different hypotheses 
regarding the disease's pathogenesis, the exact 
pathophysiology has yet to be fully explored.4 Zinc is 
one of the most important microminerals that has a 

vital role in almost all the steps of the metabolism of 
the body.5 It is an essen�al metal moiety for various 
structural proteins, enzymes that exerts a crucial 
role in cell-mediated immunity.6 It is a strong 
protector against hair follicle regression and 
accelerates its growth.7 Hair loss is a 
well-documented feature of zinc deficiency where 
recovery of alopecia is possible with oral zinc 
supplementa�on.8-9 The exact role of Zinc in hair fall 
is s�ll an issue of contradic�on.8-10 The present study 
was conducted to see the serum level of zinc in 
pa�ents with AA.

Material and Methods
This case-control study was conducted from 1st 
March 2017 to 28th February 2018, in the 
Department of Dermatology and Venereology, 
Bangabandhu Sheikh Mujib Medical University, 
Shahbagh, Dhaka, Bangladesh. It included 96 
subjects; 48 pa�ents with AA and 48 age- and 
sex-matched healthy controls. They were randomly 
selected from the dermatology outpa�ent clinic of 
Bangabandhu Sheikh Mujib Medical University. 
Ethical clearance for the study was obtained by the 
Ins�tu�onal Review Board of BSMMU and fulfilled 
all the ethical aspects required in human research. 
Informed wri�en consent was obtained from each 
par�cipant.
Exclusion criteria included the use of zinc 
supplements, any form of steroid, supplements, or 
immunosuppressive agents within the past three 
months. Females who were pregnant or lacta�ng, 
pa�ents with any chronic autoimmune disease such 
as Vi�ligo, Autoimmune thyroidi�s, or IDDM, and 
pa�ents who were not interested in par�cipa�ng in 
this study were also excluded. History was taken 
regarding age, sex, present illness, onset, dura�on of 
the disease, extension, family history. Then a 
complete dermatological examina�on was done to 
ascertain the pa�ern and extent of involvement of 
the disease. The disease severity of each pa�ent was 
measured by using the severity assessment tools, 
namely (SALT).11 The scalp was divided into four 
areas, namely: a. Vertex: 40% (0.4) of scalp surface 
area; b. Right profile of scalp: 18% (0.18) of scalp 
surface area; c. Le� profile of scalp: 18% (0.18) of 
scalp surface area; and d. Posterior aspect of the 
scalp: 24% (0.24) of scalp surface area.
The SALT score was the sum of the percentage of 
hair loss in all the above-men�oned areas. 
Sub-grouping of pa�ents into SALT subclasses will be 
done as follows: scalp (S): S0, no hair loss; S1, < 25% 

hair loss; S2, 25–49% hair loss; S3, 50–74% hair loss; 
S4, 75–99% hair loss; and S5, 100% hair loss. Body (B) 
hair loss was assessed as B0, no body hair loss; B1, 
some body hair loss; and B2, 100% body (excluding 
scalp) hair loss.
With all asep�c precau�ons, five milliliters of fas�ng 
(6–8 h) venous blood was taken from the mid cubital 
vein of each subject par�cipa�ng in this study, le� to 
clot, then centrifuged to separate serum in the 
Kidney Research Lab, BSMMU. Serum was stored 
frozen in Eppendorf tubes at -20 °C un�l used. Serum 
zinc level was measured by using the 
sphectophotometric method with a 
spectrophotometer wavelength 213.9 nm in 
Bangladesh Atomic Energy Commission. According 
to the manufacturer, the serum zinc level will be 
considered normal at values of (0.60–1.10) mg/ml.6 
A�er ge�ng the report, the values of the 
biochemical variables were documented on the data 
collec�on sheet.

Sta�s�cal analysis
Sta�s�cal analysis was carried out by using the 
Sta�s�cal Package for the Social Sciences (SPSS) 
so�ware version 23.0 for Windows (SPSS Inc, 
Chicago, Illinois, USA). Con�nuous data were 
expressed as the mean ± standard devia�on (SD) and 
categorical variables were expressed as 
percentages. The Independent student t-test and 
Chi-square test were used for comparing serum zinc 
levels in Alopecia areata pa�ents and healthy 
individuals. Pearson's correla�on was used to see 
the rela�onship between the serum zinc level and 
the dura�on of the diseases in pa�ents. The 
Chi-Square test was used for categorical variables.

Results
This case-control study was conducted on 48 
pa�ents with alopecia areata and 48 healthy age and 
sex-matched controls. Males made up the vast 
majority of par�cipants in both groups. Almost half 
of the pa�ents were between the ages of 21 and 30, 
with a mean age of (26.69 6.93).dura�on of the 
disease was (3.29 ±0.67) years with a range from 1 
year to 2 years. No exclama�on point hair was 
present. Each pa�ent had normal nails.
SALT scoring was done to assess the severity of the 
disease by their site of involvement and extension of 
the patch, 15 (31.3%) pa�ents had severity S1 
(<25%), 8 (16.6%) pa�ents had severity S2, S3 
(50-75%), 16.6% pa�ents had S2 (25-49%), and 35 
(52.1%) pa�ents had extensive involvement. The 

maximum number of pa�ents (91.7%) had no body 
hair loss and only 8.3% had body hair loss (Table I).

Table-I: Comparison of demographic and clinical 
characteris�cs of pa�ents and healthy group

AT: Alopecia totalis; AU: Alopecia universalis; S: 
Scalp hair loss, SALT: Severity of alopecia tool

Serum zinc level in alopecia areata pa�ents was 
more than the normal range (70.8%) and in the 
deficient state was (29.2%). On the other hand in the 
healthy control group more than the normal range 
(87.5%) and the deficient state was (12.5%). The 
difference between the two groups was sta�s�cally 
significant. Mean of plasma zinc levels lower than 
those in the controls with sta�s�cal significance. 
Mean ±SD serum zinc level in pa�ents group was 
(0.85±0.17) and control group was (0.95±0.28) with 
a significant p-value (0.038) (Table II).

Table-II: Comparison of serum Zinc between two 
groups (n=96).

*chi square test 

Table-III: Correla�on of serum zinc (µg/ml) with 
SALT and dura�on of AA (n=48).

Naginiene et al.13 A good number of studies have 
a�empted to find the associa�on of inadequate zinc 
levels with AA.13-16 Kil et al analyzed a large number 
of pa�ents with hair loss where a lower level of 
serum zinc was associated with AA.17 In the present 
study, a significant percentage of pa�ents with AA 
were zinc deficient compared with healthy controls. 
Some authors tried to establish the rela�onship 
between disease dura�on and zinc level in pa�ents 
with AA. 15,21 A study by Abdel Fa�ah et al showed a 
significantly lower level of serum zinc with pa�ents 
having recalcitrant AA of long dura�on (more than 
six months) rather than pa�ents with AA for a short 
dura�on (r = -0.113, p=0.459), though this was not 
sta�s�cally significant.21 Abdel Fa�ah et al also 
found a linear correla�on between lower zinc levels 
with disease severity (SALT score). On the other 
hand, the current study failed to find any correla�on 
between (table III) them which was consistent with 
Aiempanakit et al.15    
Dietary facts and major confounding factors as well 
as other trace elements were not considered here 
and their rela�onship between disease severity and 
disease dura�on was not seen. More studies using 
large numbers of pa�ents and longer dura�ons are 
required to determine the serum zinc level as a 
biochemical marker of alopecia areata. 
Nowadays nutri�onal zinc deficiency affects a large 
number of popula�ons all over the world and it may 
be a silent cause of alopecia. Zinc supplementa�on 
can be used as a new therapeu�c approach for 
alopecia. Few authors had been successfully dealt it 
with oral zinc supplements.18-20 Some case reports 
also shown a good outcome with combina�on 
therapy of PUVA plus zinc, but the disease relapsed 
a�er cessa�on of therapy.20     

Conclusion
As the exact e�ology of alopecia areata is unknown, 
most of the proposed treatments have been 
unsa�sfactory. Considering the significant 
psychosocial burden of alopecia areata, a 
combina�on of rou�ne treatments and alterna�ve 
therapies would be required to promote the 
pa�ents' quality of life. This study found that the 
plasma zinc level in pa�ents with AA was 
significantly lower than in par�cipants in the control 
group. Considering the results of the current study 
and other studies men�oned, it can be concluded 
that the serum zinc level may serve as a biochemical 
marker of alopecia areata and a new therapeu�c 
approach.
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*significant 
Serum zinc level was significant moderate nega�ve 
correla�on with SALT score 
(r= -0.336, p=0.013) and insignificant weak nega�ve 
correla�on with dura�on of AA (r= -0.113, p=0.459) 
(Table III).
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Figure I: Correla�on of serum zinc with the dura�on 
of AA disease (years)
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Figure II: Correla�on of serum zinc with the 
dura�on of AA disease (years) 

Discussion
Alopecia is a great concern for the pa�ent due to its 
devasta�ng cosme�c disfigurement with low 
self-esteem and health-related quality of life.12 A 
lower level of zinc in the blood and urine of children 
with alopecia areata was found in a study by 

Alopecia areata (AA) is one of the most common 
autoimmune diseases targe�ng hair follicles, having 
a gene�c and environmental influence.1 It has a 
life�me prevalence of 2%.2 This is an acute or chronic 
and relapsing condi�on that leads to non-scaring 

hair loss from a small patchy area to even the whole 
body.3 Though there are different hypotheses 
regarding the disease's pathogenesis, the exact 
pathophysiology has yet to be fully explored.4 Zinc is 
one of the most important microminerals that has a 
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vital role in almost all the steps of the metabolism of 
the body.5 It is an essen�al metal moiety for various 
structural proteins, enzymes that exerts a crucial 
role in cell-mediated immunity.6 It is a strong 
protector against hair follicle regression and 
accelerates its growth.7 Hair loss is a 
well-documented feature of zinc deficiency where 
recovery of alopecia is possible with oral zinc 
supplementa�on.8-9 The exact role of Zinc in hair fall 
is s�ll an issue of contradic�on.8-10 The present study 
was conducted to see the serum level of zinc in 
pa�ents with AA.

Material and Methods
This case-control study was conducted from 1st 
March 2017 to 28th February 2018, in the 
Department of Dermatology and Venereology, 
Bangabandhu Sheikh Mujib Medical University, 
Shahbagh, Dhaka, Bangladesh. It included 96 
subjects; 48 pa�ents with AA and 48 age- and 
sex-matched healthy controls. They were randomly 
selected from the dermatology outpa�ent clinic of 
Bangabandhu Sheikh Mujib Medical University. 
Ethical clearance for the study was obtained by the 
Ins�tu�onal Review Board of BSMMU and fulfilled 
all the ethical aspects required in human research. 
Informed wri�en consent was obtained from each 
par�cipant.
Exclusion criteria included the use of zinc 
supplements, any form of steroid, supplements, or 
immunosuppressive agents within the past three 
months. Females who were pregnant or lacta�ng, 
pa�ents with any chronic autoimmune disease such 
as Vi�ligo, Autoimmune thyroidi�s, or IDDM, and 
pa�ents who were not interested in par�cipa�ng in 
this study were also excluded. History was taken 
regarding age, sex, present illness, onset, dura�on of 
the disease, extension, family history. Then a 
complete dermatological examina�on was done to 
ascertain the pa�ern and extent of involvement of 
the disease. The disease severity of each pa�ent was 
measured by using the severity assessment tools, 
namely (SALT).11 The scalp was divided into four 
areas, namely: a. Vertex: 40% (0.4) of scalp surface 
area; b. Right profile of scalp: 18% (0.18) of scalp 
surface area; c. Le� profile of scalp: 18% (0.18) of 
scalp surface area; and d. Posterior aspect of the 
scalp: 24% (0.24) of scalp surface area.
The SALT score was the sum of the percentage of 
hair loss in all the above-men�oned areas. 
Sub-grouping of pa�ents into SALT subclasses will be 
done as follows: scalp (S): S0, no hair loss; S1, < 25% 

hair loss; S2, 25–49% hair loss; S3, 50–74% hair loss; 
S4, 75–99% hair loss; and S5, 100% hair loss. Body (B) 
hair loss was assessed as B0, no body hair loss; B1, 
some body hair loss; and B2, 100% body (excluding 
scalp) hair loss.
With all asep�c precau�ons, five milliliters of fas�ng 
(6–8 h) venous blood was taken from the mid cubital 
vein of each subject par�cipa�ng in this study, le� to 
clot, then centrifuged to separate serum in the 
Kidney Research Lab, BSMMU. Serum was stored 
frozen in Eppendorf tubes at -20 °C un�l used. Serum 
zinc level was measured by using the 
sphectophotometric method with a 
spectrophotometer wavelength 213.9 nm in 
Bangladesh Atomic Energy Commission. According 
to the manufacturer, the serum zinc level will be 
considered normal at values of (0.60–1.10) mg/ml.6 
A�er ge�ng the report, the values of the 
biochemical variables were documented on the data 
collec�on sheet.

Sta�s�cal analysis
Sta�s�cal analysis was carried out by using the 
Sta�s�cal Package for the Social Sciences (SPSS) 
so�ware version 23.0 for Windows (SPSS Inc, 
Chicago, Illinois, USA). Con�nuous data were 
expressed as the mean ± standard devia�on (SD) and 
categorical variables were expressed as 
percentages. The Independent student t-test and 
Chi-square test were used for comparing serum zinc 
levels in Alopecia areata pa�ents and healthy 
individuals. Pearson's correla�on was used to see 
the rela�onship between the serum zinc level and 
the dura�on of the diseases in pa�ents. The 
Chi-Square test was used for categorical variables.

Results
This case-control study was conducted on 48 
pa�ents with alopecia areata and 48 healthy age and 
sex-matched controls. Males made up the vast 
majority of par�cipants in both groups. Almost half 
of the pa�ents were between the ages of 21 and 30, 
with a mean age of (26.69 6.93).dura�on of the 
disease was (3.29 ±0.67) years with a range from 1 
year to 2 years. No exclama�on point hair was 
present. Each pa�ent had normal nails.
SALT scoring was done to assess the severity of the 
disease by their site of involvement and extension of 
the patch, 15 (31.3%) pa�ents had severity S1 
(<25%), 8 (16.6%) pa�ents had severity S2, S3 
(50-75%), 16.6% pa�ents had S2 (25-49%), and 35 
(52.1%) pa�ents had extensive involvement. The 

maximum number of pa�ents (91.7%) had no body 
hair loss and only 8.3% had body hair loss (Table I).

Table-I: Comparison of demographic and clinical 
characteris�cs of pa�ents and healthy group

AT: Alopecia totalis; AU: Alopecia universalis; S: 
Scalp hair loss, SALT: Severity of alopecia tool

Serum zinc level in alopecia areata pa�ents was 
more than the normal range (70.8%) and in the 
deficient state was (29.2%). On the other hand in the 
healthy control group more than the normal range 
(87.5%) and the deficient state was (12.5%). The 
difference between the two groups was sta�s�cally 
significant. Mean of plasma zinc levels lower than 
those in the controls with sta�s�cal significance. 
Mean ±SD serum zinc level in pa�ents group was 
(0.85±0.17) and control group was (0.95±0.28) with 
a significant p-value (0.038) (Table II).

Table-II: Comparison of serum Zinc between two 
groups (n=96).

*chi square test 

Table-III: Correla�on of serum zinc (µg/ml) with 
SALT and dura�on of AA (n=48).

Naginiene et al.13 A good number of studies have 
a�empted to find the associa�on of inadequate zinc 
levels with AA.13-16 Kil et al analyzed a large number 
of pa�ents with hair loss where a lower level of 
serum zinc was associated with AA.17 In the present 
study, a significant percentage of pa�ents with AA 
were zinc deficient compared with healthy controls. 
Some authors tried to establish the rela�onship 
between disease dura�on and zinc level in pa�ents 
with AA. 15,21 A study by Abdel Fa�ah et al showed a 
significantly lower level of serum zinc with pa�ents 
having recalcitrant AA of long dura�on (more than 
six months) rather than pa�ents with AA for a short 
dura�on (r = -0.113, p=0.459), though this was not 
sta�s�cally significant.21 Abdel Fa�ah et al also 
found a linear correla�on between lower zinc levels 
with disease severity (SALT score). On the other 
hand, the current study failed to find any correla�on 
between (table III) them which was consistent with 
Aiempanakit et al.15    
Dietary facts and major confounding factors as well 
as other trace elements were not considered here 
and their rela�onship between disease severity and 
disease dura�on was not seen. More studies using 
large numbers of pa�ents and longer dura�ons are 
required to determine the serum zinc level as a 
biochemical marker of alopecia areata. 
Nowadays nutri�onal zinc deficiency affects a large 
number of popula�ons all over the world and it may 
be a silent cause of alopecia. Zinc supplementa�on 
can be used as a new therapeu�c approach for 
alopecia. Few authors had been successfully dealt it 
with oral zinc supplements.18-20 Some case reports 
also shown a good outcome with combina�on 
therapy of PUVA plus zinc, but the disease relapsed 
a�er cessa�on of therapy.20     

Conclusion
As the exact e�ology of alopecia areata is unknown, 
most of the proposed treatments have been 
unsa�sfactory. Considering the significant 
psychosocial burden of alopecia areata, a 
combina�on of rou�ne treatments and alterna�ve 
therapies would be required to promote the 
pa�ents' quality of life. This study found that the 
plasma zinc level in pa�ents with AA was 
significantly lower than in par�cipants in the control 
group. Considering the results of the current study 
and other studies men�oned, it can be concluded 
that the serum zinc level may serve as a biochemical 
marker of alopecia areata and a new therapeu�c 
approach.
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*significant 
Serum zinc level was significant moderate nega�ve 
correla�on with SALT score 
(r= -0.336, p=0.013) and insignificant weak nega�ve 
correla�on with dura�on of AA (r= -0.113, p=0.459) 
(Table III).

serum zinc (µg/ml)

Figure I: Correla�on of serum zinc with the dura�on 
of AA disease (years)

serum zinc (µg/ml)

Figure II: Correla�on of serum zinc with the 
dura�on of AA disease (years) 

Discussion
Alopecia is a great concern for the pa�ent due to its 
devasta�ng cosme�c disfigurement with low 
self-esteem and health-related quality of life.12 A 
lower level of zinc in the blood and urine of children 
with alopecia areata was found in a study by 

Alopecia areata (AA) is one of the most common 
autoimmune diseases targe�ng hair follicles, having 
a gene�c and environmental influence.1 It has a 
life�me prevalence of 2%.2 This is an acute or chronic 
and relapsing condi�on that leads to non-scaring 

hair loss from a small patchy area to even the whole 
body.3 Though there are different hypotheses 
regarding the disease's pathogenesis, the exact 
pathophysiology has yet to be fully explored.4 Zinc is 
one of the most important microminerals that has a 
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vital role in almost all the steps of the metabolism of 
the body.5 It is an essen�al metal moiety for various 
structural proteins, enzymes that exerts a crucial 
role in cell-mediated immunity.6 It is a strong 
protector against hair follicle regression and 
accelerates its growth.7 Hair loss is a 
well-documented feature of zinc deficiency where 
recovery of alopecia is possible with oral zinc 
supplementa�on.8-9 The exact role of Zinc in hair fall 
is s�ll an issue of contradic�on.8-10 The present study 
was conducted to see the serum level of zinc in 
pa�ents with AA.

Material and Methods
This case-control study was conducted from 1st 
March 2017 to 28th February 2018, in the 
Department of Dermatology and Venereology, 
Bangabandhu Sheikh Mujib Medical University, 
Shahbagh, Dhaka, Bangladesh. It included 96 
subjects; 48 pa�ents with AA and 48 age- and 
sex-matched healthy controls. They were randomly 
selected from the dermatology outpa�ent clinic of 
Bangabandhu Sheikh Mujib Medical University. 
Ethical clearance for the study was obtained by the 
Ins�tu�onal Review Board of BSMMU and fulfilled 
all the ethical aspects required in human research. 
Informed wri�en consent was obtained from each 
par�cipant.
Exclusion criteria included the use of zinc 
supplements, any form of steroid, supplements, or 
immunosuppressive agents within the past three 
months. Females who were pregnant or lacta�ng, 
pa�ents with any chronic autoimmune disease such 
as Vi�ligo, Autoimmune thyroidi�s, or IDDM, and 
pa�ents who were not interested in par�cipa�ng in 
this study were also excluded. History was taken 
regarding age, sex, present illness, onset, dura�on of 
the disease, extension, family history. Then a 
complete dermatological examina�on was done to 
ascertain the pa�ern and extent of involvement of 
the disease. The disease severity of each pa�ent was 
measured by using the severity assessment tools, 
namely (SALT).11 The scalp was divided into four 
areas, namely: a. Vertex: 40% (0.4) of scalp surface 
area; b. Right profile of scalp: 18% (0.18) of scalp 
surface area; c. Le� profile of scalp: 18% (0.18) of 
scalp surface area; and d. Posterior aspect of the 
scalp: 24% (0.24) of scalp surface area.
The SALT score was the sum of the percentage of 
hair loss in all the above-men�oned areas. 
Sub-grouping of pa�ents into SALT subclasses will be 
done as follows: scalp (S): S0, no hair loss; S1, < 25% 

hair loss; S2, 25–49% hair loss; S3, 50–74% hair loss; 
S4, 75–99% hair loss; and S5, 100% hair loss. Body (B) 
hair loss was assessed as B0, no body hair loss; B1, 
some body hair loss; and B2, 100% body (excluding 
scalp) hair loss.
With all asep�c precau�ons, five milliliters of fas�ng 
(6–8 h) venous blood was taken from the mid cubital 
vein of each subject par�cipa�ng in this study, le� to 
clot, then centrifuged to separate serum in the 
Kidney Research Lab, BSMMU. Serum was stored 
frozen in Eppendorf tubes at -20 °C un�l used. Serum 
zinc level was measured by using the 
sphectophotometric method with a 
spectrophotometer wavelength 213.9 nm in 
Bangladesh Atomic Energy Commission. According 
to the manufacturer, the serum zinc level will be 
considered normal at values of (0.60–1.10) mg/ml.6 
A�er ge�ng the report, the values of the 
biochemical variables were documented on the data 
collec�on sheet.

Sta�s�cal analysis
Sta�s�cal analysis was carried out by using the 
Sta�s�cal Package for the Social Sciences (SPSS) 
so�ware version 23.0 for Windows (SPSS Inc, 
Chicago, Illinois, USA). Con�nuous data were 
expressed as the mean ± standard devia�on (SD) and 
categorical variables were expressed as 
percentages. The Independent student t-test and 
Chi-square test were used for comparing serum zinc 
levels in Alopecia areata pa�ents and healthy 
individuals. Pearson's correla�on was used to see 
the rela�onship between the serum zinc level and 
the dura�on of the diseases in pa�ents. The 
Chi-Square test was used for categorical variables.

Results
This case-control study was conducted on 48 
pa�ents with alopecia areata and 48 healthy age and 
sex-matched controls. Males made up the vast 
majority of par�cipants in both groups. Almost half 
of the pa�ents were between the ages of 21 and 30, 
with a mean age of (26.69 6.93).dura�on of the 
disease was (3.29 ±0.67) years with a range from 1 
year to 2 years. No exclama�on point hair was 
present. Each pa�ent had normal nails.
SALT scoring was done to assess the severity of the 
disease by their site of involvement and extension of 
the patch, 15 (31.3%) pa�ents had severity S1 
(<25%), 8 (16.6%) pa�ents had severity S2, S3 
(50-75%), 16.6% pa�ents had S2 (25-49%), and 35 
(52.1%) pa�ents had extensive involvement. The 

maximum number of pa�ents (91.7%) had no body 
hair loss and only 8.3% had body hair loss (Table I).

Table-I: Comparison of demographic and clinical 
characteris�cs of pa�ents and healthy group

AT: Alopecia totalis; AU: Alopecia universalis; S: 
Scalp hair loss, SALT: Severity of alopecia tool

Serum zinc level in alopecia areata pa�ents was 
more than the normal range (70.8%) and in the 
deficient state was (29.2%). On the other hand in the 
healthy control group more than the normal range 
(87.5%) and the deficient state was (12.5%). The 
difference between the two groups was sta�s�cally 
significant. Mean of plasma zinc levels lower than 
those in the controls with sta�s�cal significance. 
Mean ±SD serum zinc level in pa�ents group was 
(0.85±0.17) and control group was (0.95±0.28) with 
a significant p-value (0.038) (Table II).

Table-II: Comparison of serum Zinc between two 
groups (n=96).

*chi square test 

Table-III: Correla�on of serum zinc (µg/ml) with 
SALT and dura�on of AA (n=48).

Naginiene et al.13 A good number of studies have 
a�empted to find the associa�on of inadequate zinc 
levels with AA.13-16 Kil et al analyzed a large number 
of pa�ents with hair loss where a lower level of 
serum zinc was associated with AA.17 In the present 
study, a significant percentage of pa�ents with AA 
were zinc deficient compared with healthy controls. 
Some authors tried to establish the rela�onship 
between disease dura�on and zinc level in pa�ents 
with AA. 15,21 A study by Abdel Fa�ah et al showed a 
significantly lower level of serum zinc with pa�ents 
having recalcitrant AA of long dura�on (more than 
six months) rather than pa�ents with AA for a short 
dura�on (r = -0.113, p=0.459), though this was not 
sta�s�cally significant.21 Abdel Fa�ah et al also 
found a linear correla�on between lower zinc levels 
with disease severity (SALT score). On the other 
hand, the current study failed to find any correla�on 
between (table III) them which was consistent with 
Aiempanakit et al.15    
Dietary facts and major confounding factors as well 
as other trace elements were not considered here 
and their rela�onship between disease severity and 
disease dura�on was not seen. More studies using 
large numbers of pa�ents and longer dura�ons are 
required to determine the serum zinc level as a 
biochemical marker of alopecia areata. 
Nowadays nutri�onal zinc deficiency affects a large 
number of popula�ons all over the world and it may 
be a silent cause of alopecia. Zinc supplementa�on 
can be used as a new therapeu�c approach for 
alopecia. Few authors had been successfully dealt it 
with oral zinc supplements.18-20 Some case reports 
also shown a good outcome with combina�on 
therapy of PUVA plus zinc, but the disease relapsed 
a�er cessa�on of therapy.20     

Conclusion
As the exact e�ology of alopecia areata is unknown, 
most of the proposed treatments have been 
unsa�sfactory. Considering the significant 
psychosocial burden of alopecia areata, a 
combina�on of rou�ne treatments and alterna�ve 
therapies would be required to promote the 
pa�ents' quality of life. This study found that the 
plasma zinc level in pa�ents with AA was 
significantly lower than in par�cipants in the control 
group. Considering the results of the current study 
and other studies men�oned, it can be concluded 
that the serum zinc level may serve as a biochemical 
marker of alopecia areata and a new therapeu�c 
approach.
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