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Objective: This study was conducted to evaluate the combination of oral 
supplements with 2% minoxidil solution in four groups of women with hair loss. 
Methods: A prospective, randomized controlled trial was conducted from July to 
December 2016 in dermatology clinics affiliated to Isfahan University of Medical 
Sciences. A  total of 73, 15–45‑year‑old, women with hair loss participated in this 
4‑month study. Simple randomization using Random Allocation Software was done 
to put the participants in four groups to receive coadministration of zinc sulfate and 
calcium pantothenate, zinc sulfate, calcium pantothenate, and 2% minoxidil solution. 
The primary endpoint was the change in hair density and diameter measured 
by dermatoscope. Secondary endpoints included the researcher’s evaluation, 
dermatologist’s opinion ‑   which was blinded to the study ‑   from comparing the 
participants’ photographs before and after treatment and finally, overall changes 
in hair density measured by participants’ self‑assessment. Findings: Seventy‑three 
women participated in this study. Primary hair count and thickness were 
118.5  ±  10 hairs/cm2 and 58.8  ±  5.8 µ that changed to 124  ±  11 hairs/cm2 
and 62.3  ±  4.3 µ respectively  (P  <  0.001) which in the zinc plus pantothenate 
group these changes were from 118.6  ±  9.9 hairs/cm2 to 121.9  ±  11.1 hairs/cm2 
(P = 0.042) and from 62.2 ± 6.6 µ to 64.0 ± 5.0 µ (P = 0.126), respectively. Hair 
density increments were more obvious in the minoxidil group, and hair thickness 
increments were more obvious in pantothenate group. Participants’ satisfaction was 
85% in the combination therapy which was more than other groups. Participants’ 
satisfaction, author’s and blind dermatologist’s opinion showed a significant 
correlation  (P  =  0.0001). Conclusion: Based on the participants’ satisfaction, the 
combination of zinc sulfate and calcium pantothenate when administered in a 
pulse therapy way could be a good choice for hair loss controlling in initial stages.
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There are some medications which can improve 
hair growth; the best known and clinically validated 
medication approved for increasing hair growth 
is minoxidil solution which is used worldwide as 
a therapeutic option.[3,9‑11] Although it is generally 
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Introduction
Female pattern hair loss is described as a diffuse 
reduction in hair density which mainly affects crown 
and frontal scalp.[1‑3] It is a distressing situation and 
affects self‑esteem and self‑image negatively.[4‑6] Known 
common causes which lead to hair loss include medical 
conditions, such as hypothyroidism, polycystic ovarian 
disease, nutritional deficiencies, some medications, and 
physiological and emotional stresses.[7,8]
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well‑tolerated, patients may experience pruritus, dandruff 
and feeling greasy in their hair using this medication.[3,9] 
Minoxidil should be used lifelong, as its effects disappear 
by discontinuation.[12]

Certainly, nutrition affects hair condition, for instance, 
many studies have shown that administration of zinc 
sulfate and other multivitamins could improve hair 
growth.[11,13,14] However, daily administration of zinc 
sulfate, inhibit absorption of copper which is also needed 
for hair growth.[15] Pantothenic acid  (Vitamin B5) is 
another nutrient that has been mentioned to influence 
hair growth and diameter.[16]

So far, the concomitant use of these drugs (zinc sulfate 
and pantothenic acid) as a pulse therapy to control 
hair loss has not been studied yet. In this way of 
administration, the patients could benefit advantages of 
both medications and copper, as well.[15]

We conducted a prospective, comparative, randomized 
controlled trial study with 4 months follow‑up to evaluate 
participants’ satisfaction and efficacy of this treatment 
regimen in women with hair loss. It was aimed to 
determine the participants’ self‑satisfaction and the efficacy 
of administration of both zinc sulfate and pantothenate as 
a pulse therapy regimen on hair loss in comparison with 
three other groups who received daily administration of 
zinc sulfate, pantothenate in the available form of calcium 
pantothenate and 2% minoxidil solution, respectively.

Methods
This was a 4‑month, prospective, randomized controlled 
trial conducted from July to December 2016 in Isfahan. 
All medications and hair analysis were provided free 
of charge to enrolled participants. All participants were 
recruited after providing written informed consent.

Female volunteers aged 15–45  years old, complaining 
about hair loss were recruited after providing written 
informed consent. Participants were excluded if they 
suffered from other dermatological disorders or other 
form of alopecia such as alopecia areata. Patients were 
also excluded if they did not take medications regularly. 
Other exclusion criteria were other known causes of hair 
loss such as recently diagnosed, uncontrolled anemia, 
hypothyroidism, and polycystic ovarian disease; patients 
who received topical scalp treatment during last month or 
systemic treatment for the past 3 months before the study; 
and pregnancy or desire to become pregnant. Participants 
were asked to maintain their usual shampooing frequency 
and color of their hair and also not to change their diet or 
medications during the study.

During baseline visit, a medical history which consisted 
participants’ profile, medical history, concomitants 

medications, and medical treatment for hair loss were 
obtained. The scalp was also examined to rule out the 
presence of other disorders. Then, the participants were 
referred to a skin care and esthetic clinic for hair analysis. 
A  digital photograph for analyzing hair density and 
thickness was taken using video dermatoscope multicam 
1000 (Bomtech, Electronics Co, Seoul, South Korea).

Following the baseline visit, participants returned for 
evaluation. In the second visit, they were asked about 
the probable side effects of medications and rate of their 
hair loss after treatment  (less, without change, more or 
much more).

Finally, in the last visit, physical examination, asking 
about side effects, rate of hair loss, and hair analysis 
was repeated. In addition, at that time, participants’ 
self‑satisfaction and specialists’ opinion were asked by 
grading the change in hair density using a seven‑point 
scale  (3: Greatly increased, 2: Moderately increased, 
1: Slightly increased, 0: No change, −1: Slightly 
decreased, −2: Moderately decreased, or  −  3: Greatly 
decreased). After that, participants’ photos  (before and 
after treatment) were shown to a dermatologist who was 
blinded to the study and based on the same scale, her 
opinion about the participants’ hair volume was also 
added to the study.

Eligible participants were allocated into four groups 
by Random Allocation Software and in simple 
randomization method to receive coadministration of 
zinc sulfate and calcium pantothenate; zinc sulfate 
capsules 220 mg (equivalent to 50 mg zinc) from Alhavi 
Company; pantothenic acid in available form of calcium 
pantothenate tablets 100 mg from Mehr Darou Company; 
and 2% minoxidil solution from Pak Darou Company.

Participants in the first group were instructed to take 
simultaneously a zinc sulfate capsule and a calcium 
pantothenate tablet twice a week. Participants of 
the second and third group were instructed to take 
one capsule/tablet of their assigned treatment with 
water once a day. And finally, participants of the last 
group were instructed to apply 1  ml of 2% minoxidil 
solution twice daily in diverse parts of the scalp and 
softly massage with the help of their fingertips and let 
it dry. They were also instructed not to wash their hair 
for the next 4  h.[9] The study obtained approval from 
the Research Council and Ethics Committee of Isfahan 
University of Medical Sciences (No. 394675).

The primary endpoint was the change in hair 
density and diameter measured by dermatoscope. 
Secondary endpoints included the author’s evaluation, 
dermatologist’s opinion ‑   which was blinded to the 
study ‑   from comparing the patients’ photographs before 
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and after treatment and finally, overall changes in hair 
density measured by participants’ self‑assessments.

The data were analyzed by   SPSS ver.  23 (IBM Corp. 
Released 2015. IBM SPSS Statistics for Windows, Version 
23.0. Armonk, NY: IBM Corp.).  Comparison of density 
change and thickness change within and among groups were 
evaluated by one‑way ANOVA. The correlation among 
participants’ satisfaction, author’s and blind dermatologist’s 
opinion was analyzed by Pearson correlation.

Results
A total of 100 women aged between 15 and 45 years old 
volunteered to participate in this study. Seventy‑six were 
eligible for enrollment. Over 120 days of follow‑up, three 
participants withdrew the study for personal reasons. Data 
for 73 eligible participants were analyzed. Participants’ 
disposition is shown in Figure  1. Demographic and 
baseline characteristics of the participants are summarized 
in Table 1.

There was not a significant difference in marital and 
educational status among four groups  (P  >  0.01). 
Furthermore, the difference in shampooing frequency 
(per week), involved region of the scalp, medical and 
drug history, family history of hair loss, and previous 
treatment for hair loss was not significant among the 
groups.

After 4  months  (120  ±  7  days) of treatment, hair 
count increased from 118.5  ±  10 hairs/cm2 to 
124  ±  11 hairs/cm2 (P  =  0.001). Hair thickness 
also increased from 58.8  ±  5.8 µ to 62.3  ±  4.3 µ 
(P  =  0.001). In the zinc plus pantothenate group, 
these changes were from 118.6  ±  9.9 hairs/cm2 to 
121.9 ± 11.1 hairs/cm2 (P = 0.042) and from 62.2 ± 6.6 µ 
to 64.0 ± 5.0 µ  (P = 0.126), respectively. These changes 
for the minoxidil group were from 120.1 ± 9.7 hairs/cm2 to 
132.3 ± 10.5 hairs/cm2 (P = 0.001) and from 60 ± 3.1 µ to 
63 ± 3.0 µ (P = 0.001), respectively. Hair density increments 
were more obvious in the minoxidil, then pantothenate, 
after that combination and finally zinc group, respectively. 
On the other hand, hair thickness increment was more 
obvious in the pantothenate, then zinc, minoxidil, and 
finally combination group, respectively [Figure 2].

The first group received combination therapy had a 
significant change in hair density  (P  =  0.042), while 
the change in hair thickness was significant in zinc 
group  (P  =  0.01). For pantothenate and minoxidil 
groups, it was significant for both hair density and hair 
thickness (P = 0.01).

Findings of the experts’ impressions of change in hair 
volume based on a comparison between the participants’ 
photographs before and after treatment, showed a 
95%  (19 participants) of the combination group claim 

Enrollment Assessed for eligibility (n = 100)

Excluded (n = 24)
• Not meeting inclusion criteria (n = 19)
• Declined to participate (n = 5)

Randomized (n = 76)

Zinc sulfate + Calcium
pantothenate (n = 20)

Allocation

Zinc sulfate
(n = 18)

Calcium pantothenate
(n = 20)

2% minoxidil solution
(n = 18)

Follow-up

Lost to follow-up (n = 2): 
• Pregnancy
• Loss of attendance

Lost to follow-up (n = 1):
• Loss of attendance

Analysis 

Analysed (n = 20) Analysed (n = 16) Analysed (n = 20) Analysed (n = 17)

Figure 1: CONSORT diagram of the study
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slight to great improvement in hair volume which is 
44.4%  (8 participants), 50%  (10 participants), and 
94.4%  (17 participants) for zinc, pantothenate, and 
minoxidil groups, respectively.

The results of participant satisfaction showed 85% 
(17 participants) of the combination group claim slight 
to moderately improvement in controlling hair loss 
which is 55.5%  (10 participants), 80%  (16 participants), 
and 88.8%  (16 participants) for zinc, pantothenate, and 
minoxidil groups, respectively.

Participants’ satisfaction has shown a correlation 
with researcher’s and blind dermatologist’s opinion 
(0.585 and 0.514 respectively, and P  <  0.001 for 
both).

No adverse effects of oral medications were reported. 
Only in minoxidil Group, 1 participant experienced 
dandruff, and two of them experienced pruritus alone, 
and two others experienced both pruritus and dandruff 
while using 2% minoxidil solution.

Discussion
Hair loss may have an important impact on quality 
of life and self‑image, especially in women.[17] This 
prospective, randomized study compared the therapeutic 

effects of the combination of zinc sulfate and calcium 
pantothenate, daily administration of zinc sulfate, daily 
administration of calcium pantothenate with daily 
administration of minoxidil solution 2% in women 
with hair loss. Different aspects were analyzed; 
changes of hair density and thickness measured by 
dermatoscope was an important tool to estimate 
the efficacy of the treatments. All participants and 
the blinded dermatologist separately evaluated 
the clinical outcome based on a seven‑point scale 
questionnaire. Interestingly, the calcium pantothenate 
group participants’ assessments tended to be higher 
compared with experts’ assessments. It may be because 
of improvements occurred after 4  months of treatment 
including an increase in hair thickness and controlling 
hair loss which resulted in participant contentment and 
may lead to overestimation of clinical effects of calcium 
pantothenate.

Many other studies investigating minoxidil in women 
with hair loss have confirmed a good treatment 
response;[9,12] however, it should be considered that 
positive effects of minoxidil will disappear after 
discontinuation of drug administration.[12] Furthermore, 
patients usually have low compliance to use topical 
medications rather than oral supplements which have 
fewer side effects, too.

The study had some limitations including; the participants 
were not blinded to treatment, because of differences 
in medications; the stage of hair loss and the effect 
of treatment regimens based on this stage were not 
determined. Further studies are therefore required to 
resolve these limitations with a large double‑blinded study.

According to participants’ satisfaction, the 
coadministration of zinc sulfate capsules and calcium 
pantothenate tablets when administered in a pulse 
therapy may result in hair growth as it provides basic 
nutrients needed for hair growth. Because of availability, 
affordability, no serious side effects and patients’ desire 
to use oral medications instead of topical ones; this 
combination could be a good choice for controlling hair 
loss, especially in initial stages.

Table 1: Demographic and baseline characteristics of the patients
Groups Zinc sulfate + calcium 

pantothenate (n=20)
Zinc sulfate 

(n=16)
Calcium pantothenate 

(n=20)
2% minoxidil 

solution (n=17)
Total (n=73) P*

Age (year) 26.6 (6.3) 28.4 (7.7) 32.4 (8.7) 28.3 (9.6) 28.9 (8.3) 0.153
Weight (kg) 61.0 (10.7) 61.2 (7.6) 67.3 (9.0) 59.2 (8.0) 62.3 (9.3) 0.034
Height (m) 1.6 (0.0) 1.6 (0.1) 1.6 (0.1) 1.6 (0.1) 1.6 (0.1) 0.467
BMI (kg/m2) 22.6 (3.6) 23.2 (2.8) 25.3 (3.1) 22.8 (3.6) 23.5 (3.4) 0.037
Baseline hair density (hairs/cm2) 118.6 (9.9) 121.8 (9.5) 114.4 (10.4) 120.0 (9.4) 118.5 (10.0) 0.141
Baseline hair thickness (µ) 62.2 (6.7) 57.8 (2.5) 55.6 (6.4) 59.6 (3.6) 58.8 (5.8) 0.002
*One‑way ANOVA. BMI=Body mass index

Figure 2: Change in hair density (hairs/cm2) and hair thickness (micron) 
during the study
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