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Abstract 
Background:  Androgenetic Alopecia (AGA) is a common and progressive condition of patterned hair loss 
from the scalp and affects both genders with a genetic background. The onset and speed of progression varies 
among patients. Multiple treatment modalities are in use for the treatment of AA namely minoxidil, finasteride, 
etc.; however, they are associated with some unacceptable side effects. The efficacy of oral supplements is con-
troversial in AGA. Little data is available on the role of Biotin supplementation in AGA so this trial aimed to 
fill this research gap. 

Objective:  To determine the effectiveness of oral Biotin in combination with PRP vs PRP alone in treating 
Androgenetic Alopecia. 

Methods:  This is Randomized controlled trial (Trial registration number#TCTR20250506001). One hundred 
and Eighty patients were enrolled in the study. Group A consisting of 90 patients received four sessions of 
PRP,1 month apart while Group B was treated with a similar protocol of PRP in combination with oral Biotin 
2500mcg once daily for 6 months. Patients were called for monthly follow and final assessments done after 6 
months using the Dermatology Quality of Life Index (DLQI) and Digital photography. 

Results:  The mean age in Groups A and B was 27.74±5.55&29.72±5.40 years respectively. The number of pa-
tients was comparable in both groups based on the Norwood Hamilton grading system. The family history was 
positive in 51.2 % of patients in Group A and 49.5% of patients in Group B. After 6 months of using DLQI and 
digital photography, compared to baseline, Patients in both groups gained significant hair regrowth but there 
was no intergroup difference (p value>0.05). 

Conclusions:  It is concluded that the combination of Biotin supplements with PRP gives no additional benefits 
in AGA patients. 
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Introduction 

he AGA is typically characterized by progres-
sive nonscarring loss of hairs from the scalp. 

It is a common condition involving both men and 
women with a worldwide prevalence of approxi-
mately 50%.1 The age of onset and speed of pro- 

gression is variable among patients. Reduced hair 
density over the vertex follows the recession of 
frontal hair, which usually starts in the temporal 
region and is the classic presentation of AGA.2 A 
tiny island of hair remains on the frontal scalp 
while the bald patch grows larger and merges with 
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the frontal hairline that is retreating. This island of 
hair then vanishes, leaving the parietal and tem-
poral region covered by a thin strip.3 Several clas-
sification systems are there for both men and 
women in use but Norwood Hamilton System is 
more commonly used to grade AGA.4 

The pathogenesis of AA is complex but involves 
the interplay between genetic and hormonal fac-
tors. 40-50% have got positive family history and 
that may be associated with early onset and rapid 
disease progression.5 Dihydrotestoste-rone (DHT) 
is a metabolite of testosterone produced by the 
enzyme 5-alpha-reductase (found in the outer root 
sheath of hair follicles) and is the main pathogenic 
factor in AGA acting via Androgen Receptors 
(AR).6 The expression of several genes, including 
those governing the hair development cycle, is alt-
ered when AR is activated, which causes the hair 
follicles to gradually shrink without damaging the 
stem cells. AA is rare in patients with qualitative 
or qualitative deficiency of androgens/Testos-
terone including androgen insensitivity synd-
rome.7 Similarly in women, the less severe hair 
loss may be attributable to reduced expression of 
5-alpha-reductase.8 

A number of approaches to treating AGA have 
been put forth; ranging from scalp surgery to the 
use of hair wigs. Of these, only two are FDA app-
roved, Topical Minoxidil and Oral Finasteride. 
However, due to some unacceptable adverse eff-
ects, utilization of other treatment options is nee-
ded for most of the patients.9 

The PRP is a highly concentrated platelet solution 
consisting of numerous growth factors and has 
been in use for wound healing, scar treatment, and 
skin rejuvenation.10 The two important granules 
inside platelets are Alpha and Dense granules con-
taining most of the growth factors such as tra-
nsforming growth factor, insulin-like growth fac-
tor-1, fibroblast growth factor basic, platelet-deri-
ved growth factor -AB, & -BB, epidermal growth 
factor, vascular endothelial growth factor, IL-12, 
etc.11 These factors increase blood circulation to 
the Dermal Papilla (DP) and promote cellular dif-
ferentiation, prolongation of the anagen phase, 
and prevention of cellular apoptosis thereby, lead-

ing to hair regrowth.12 

Biotin also known as vitamin B7 or vitamin H is a 
water-soluble vitamin and an essential coenzyme 
for Numerous carboxylase enzymes involved in 
the metabolism of amino acids, fatty acids, and 
glucose 13. Biotin is attached to histones and is 
involved in transcriptional processes and genome 
stability. The role of biotin in the synthesis of pro-
teins, particularly keratin, accounts for its signifi-
cance in the development of healthy nails and 
hair.14 Its deficiency may be caused by insufficient 
dietary intake of biotin, interactions with other 
drugs, by increased biotin catabolism in smokers 
and during pregnancy. Cutaneous manifestations 
of its deficiency include hair loss (alopecia) and 
periorificial dermatitis; erythematous scaly lesions 
around the orifices, i.e., eyes, nose, and mouth 
(similar to that of zinc deficiency) and susceptibil-
ity to infections.15 Biotinidase is an enzyme that 
recycles biotin and increases its pool for further 
carboxylation. Its mutations result in neurological, 
metabolic, ophthalmologic, developmental delay, 
and cutaneous manifestations similar to acquired 
biotin deficiency.16 Biotin may be beneficial for 
those suffering from pathologic brittle hair syn-
drome or uncombable hair syndrome.17 Looking at 
these observations, the use of Biotin in hair loss 
conditions including AGA seems logical but very 
few studies evaluated its role in a randomized 
manner. This study aimed to fill this research gap. 

 
Methods 

It was a randomized controlled study (Regestera-
tion#TCTR20250506001) in which consisting of 
180 patients participated. The sample size was cal-
culated using G-Power software keeping a 95% 
confidence interval and an 80% test power. Upon 
permission by the hospital's administration, pat-
ients were selected using the randomization 
method of sampling. All patients provided written 
consent and study protocol, and possible side eff-
ects and procedure related complications were 
explained to them. Ethical review board approval 
was obtained. PRP was prepared by collecting at 
least 20ml of fresh venous blood in sodium citrate-
containing (PT)bottles under aseptic precaution. 
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There are many procedures of PRP preparation 
but in this study protocols of soft spin (2000 revo-
lutions per minute for six minutes) and hard spin 
(4,000 revolutions per minute for ten minutes) 
were used. Concentrated plasma was collected 
and then intradermally injected using 1cc insulin 
syringes. Group A patients were treated with four 
sessions of PRP at monthly intervals while group 
B received the same therapy in combination with 
Oral Biotin 2500 micrograms per day for 6 months. 
Efficacy was assessed at baseline and 24 weeks 
using the Subjective tool Dermatology Quality of 
Life Index (DLQI) ranging from 0-30 and the Ob-
jective tool Digital photography graded as -
3=Sever worsening, -2=Moderate worsening, -
1=Mild worsening,0=No change,1=Mild improve-
ment,2=Moderate improvement,3=Excellent imp-
rovement in hair regrowth. For statistical pur-
poses, only improvement-related categories were 
taken into consideration. The modified Norwood-
Hamilton score and basic demographic infor-
mation, such as age and disease duration, were 
collected. The results were finalized after 6 months 
using the subjective and objective assessment sco-
res, keeping a p-value of <0.05 as significant. 
 

Inclusion Criteria 

All male patients with patterned hair loss (Hamil-
ton score II-V), between age 18-50 years, willing to 
give written consent for the procedure and come 
for monthly follow-up were included in this 
study. 
 

Exclusion Criteria 

All conditions potentially leading to hail loss such 
as thyroid abnormalities, anemia, collagen vascu-
lar diseases, and malnutrition, etc. History of scalp 
surgery and the use of drugs such as minoxidil or 
antiandrogens in the past 6 months as well as pat-
ients with major organ failure such as cardiovas-
cular, renal, or hepatic were considered ineligible. 
Patients with hemodynamic instability (low blood 
pressure, collapse), thrombocytopenia, HBV/ 
HCV infection, and other disorders that increase 
the risk of excessive bleeding were also excluded. 
In addition, patients with local scalp infections 
and a history of allergy to prior PRP sessions were 
also not enrolled in the study. 

Grading of AGA 

Norwood-Hamilton classification system is com-
monly used for this purpose.18 

It describes hair loss progression in a series of 
stages, starting from minimal recession of the fro-
ntal hairline (Stage I) to more advanced hair loss 
involving the frontal, temporal, and vertex (cro-
wn) areas. As the stages progress, the hairline rec-
edes further, and the thinning at the crown enlar-
ges until they merge in the most severe cases. This 
classification helps clinicians assess severity, track 
progression, and guide treatment decisions for 
hair restoration. 
 

Data Analysis 

The data was entered and analyzed using SPSS 
Version 24, statistical software for social science. 
Quantitative variables like Age, disease duration, 
and age of onset were represented in the form of 
mean & SD. Qualitative variables liken digital 
photography and family history were represented 
by frequency and percentages. Both groups were 
compared by age, disease duration, the modified 
Norwood-Hamilton score, and efficacy assessed 
with the help of DLQI and digital photography. To 
compare the efficacy in the two groups, a chi-squ-
are test was utilized, with a two-sided P < 0.05 con-
sidered significant. A tables and column charts are 
s used to summarize the results. 
 
Results 

One hundred and eighty study participants inclu-
ded male patients with androgenetic alopecia,90 
in each subgroup. (Table 1) displays the funda-
mental clinical and demographic information for 
each patient. The mean age and disease duration 
were 27.74 ± 5.55 & 3.21 ± 1.85 years in Group A 
and 29.72 ± 5.40 & 3.70 ± 2.37 years in Group B. 
Based on the Norwood-Hamilton scoring system, 
II-IV range included the majority of patients in 
both groups. Most have a positive family history. 
All patients received 4 sessions of PRP and fol-
lowed for 6 months. Most patients achieved some 
degree of improvement in hair growth, slightly 
more in patients taking oral Biotin, and no wors-
ening in degree of alopecia was seen. Compared to 
baseline, DLQI decreased on both sides but no 
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Figure 1:  DLQI changes over time in both groups (P value 
>0.05, Intergroup). 

 

 
 

Figure 2:  Digital photography-based assessment of hair re-
growth (p value >0.05). 

 

Table 1:  Basic demographic and clinical data. 

Parameter Group A Group B P value 

Patients in each 
group 

90 90  

Age (years) 27.74±5.55 29.72±5.40 0.015 

Disease Dura-
tion(years) 

3.21±1.85 3.70±2.37 0.136 

Family History 
of AGA 

51.2% 47.5% 0.74 

Norwood-Hamilton classification 

II 12 11  

III 14 11  

IV 8 10  

V 6 8  

DLQI at Baseline 12.52±4.26 11.68 ±3.23 0.105 
 

(p valve<0.05=significant) 

significant intergroup difference was found. 
(p=0.318), Similarly using digital photography, 
most patients in Group A and B achieved mild, 
moderate, or excellent hair regrowth but com-
pared to PRP alone, the addition of Biotin to PRP 
resulted in no significant hair regrowth (p=0.1031) 
(Figure 1). Patients with early stages of AGA (II-
III) exhibited the largest overall improvement 
(Figure 2). 
 

Discussion 

Androgenetic Alopecia is a common condition of 
non-scarring hair loss affecting both genders often 
with familial background. The onset is usually 
after puberty and the speed of progression varies 
from patient to patient. Multiple treatment options 
are available, varying in efficacy and adverse eff-
ects. Very few studies evaluated the efficacy of 
oral or topical Biotin for hair loss in a randomized 
manner. This study aimed to evaluate the efficacy 
of oral Biotin in male AGA. 

In this study, no significant difference was found 
in terms of hair growth between the groups of pat-
ients reviving PRP alone or in combination with 
oral Biotin 2500 micrograms as assed by DL-QI 
and Digital Photography b (p value >0.05). 

A cross-sectional study conducted by Gupta et al, 
assessed the quality of life in 200 male AGA pat-
ients. All grades of the Hamilton-Norwood classi-
fication were included. Similar to our study most 
of the patients were in stage 2&3. The majority of 
patients (92.5%) sought medical advice for AGA 
for the first time and did not have any related dis-
eases. More than 45% were in the age range com-
parable to our study. A positive family history of 
AGA was noted in about 50% of patients. The 
mean DLQI was 13.52 ±3.15 and correlated posi-
tively with hair-specific Skindex-29 score.19 

Navakumar Manickam et al, conducted a prospec-
tive experiment with 30 patients to assess the eff-
ectiveness of PRP in AGA. Comparable to our 
study were mean age, length of the disease, and 
number of patients according to the Norwood sys-
tem. Four sessions of PRP were done three weeks 
apart. The Evaluator's visual assessment of impro-
vement based on digital photographs and a 7-
point patient's perception of improvement were 
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used for efficacy assessment. Regardless of the af-
fected area, over 60% of patients show mild, mod-
erate, or excellent improvement at the end of the 
fourth month. In line with our research, people 
with earlier stages of AGA have better outcomes.20 

In a randomized controlled trial, the comparative 
efficacy of PRP in combination with Procapil 
(Group A) against PRP in combination with a 
cocktail including Topical Redensyl, Saw Palm-
etto, and Biotin (Group B) was assessed in an Ind-
ian study. Fifty-four male patients with AGA pre-
senting to tertiary care hospital were enrolled in 
the trial. Patients in both groups were treated with 
three sessions of PRP three weeks apart. After a 6-
week period, Group B showed statistically signifi-
cant outcomes for the downgrading of AGA acc-
ording to the Global Photographic Assessment 
(p value = <0.0001) and Norwood-Hamilton clas-
sification (p value=<0.0001).21 

A systemic review based on 18 case reports was 
conducted by Deepa P. Patel et al. All of the pat-
ients had some underlying hair or nail abnormali-
ties at presentation. Most have underlying enzy-
me deficiencies of biotinides or holocarboxylase 
synthetase. The remaining cases consisted of brit-
tle nail syndrome, quired biotin deficiency second-
ary to dietary habits or medications, or uncomba-
ble hair syndrome. All patients received 2500 μg/ 
to 20000 μg/ of biotin supplements per day. Inter-
estingly improvement in hair or nails was obser-
ved in all cases but time to improvement varied 
among the patients.22 

A Samadi, et al, assessed the efficacy of injectable 
Biotin in diffuse pattern hair loss patients. Two 
groups of fifty men and women were recruited for 
the study. One group received 250 mg/2 ml injec-
tions of dexpanthenol ampoule and biotin amp-
oule 5 mg/1 ml, manufactured by two different 
brands. Six weekly regimes were utilized. On fol-
low up patients in both groups noticed hair regro-
wth and no difference was found in terms of hair 
count, global photography score, and trihcoscan 
assessment (p valve <0.005 in both groups). Simi-
larly, no difference was noted between the two 
brands of Biotin regarding safety and efficacy.23 

A prospective trial in Egypt evaluated Biotin defi-

ciency in Telegon Effluvium. The study consisted 
of 130 cases and 120 healthy controls. Serum Biotin 
levels were measured in all participants using a 
commercially available ELIZA kit. The mean ser-
um Biotin levels were found to be significantly 
lower in cases (p-value <0.001). Based on the hair 
pull test and dermoscopic examination, improve-
ment was seen in 51.5% of patients and it was 
inversely correlated with serum Biotin levels 
 (p value <0.001).24 

Another study conducted in India assessed the 
role of oral biotin supplementation in AA. Forty 
healthy male patients with AGA with no associ-
ated comorbidities were selected and divided into 
two groups. The mean age was comparable to our 
study. The first group consisting of 20 patients rec-
eived intradermal PRP every fifteen days for 12 
weeks along with oral biotin once daily, while pat-
ients in the other group used oral biotin only. 
Three monthly follow-ups were done and final 
results were calculated after 12 months using a 7-
point qualitative scoring system. It was concluded 
that PRP in combination with oral Biotin results n 
better hair regrowth compared to Biotin alone 
(p value < 0.001).25 The comparatively better resu-
lts in this study could be explained by the presence 
of other nutrients/supplements in the formulation 
(Tablet BTN Ultra, Zydus Liva). 

The study’s findings are limited in their generali-
zability because there were only 180 patients, 
which may limit their representation of the larger 
community. Secondly, maintenance of hair gro-
wth could not be evaluated as no long-term fol-
low-up was carried out. Importantly due to a lim-
ited number of randomized trials on the role of 
oral or topical Biotin in Androgenetic Alopecia, 
further large-center studies are needed. 
 

Conclusion 

Androgenetic Alopecia is a prevalent hair loss 
condition that has a major negative impact on psy-
chological aspects of life. Previous studies have 
shown the efficacy of PRP alone or in combination 
with other medications but in our study, compa-
red to PRP alone, adding oral Biotin to PRP resul-
ted in no additional improvement in hair regro-
wth. Therefor oral Biotin should not be prescribed 

https://pubmed.ncbi.nlm.nih.gov/?term=Patel%20DP%5BAuthor%5D
https://scholar.google.com/citations?user=cDDGVhAAAAAJ&hl=en&oi=sra
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in this condition until and unless its deficiency is 
documented biochemically. 
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