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      Clinical Letter  

       Effi cacy of topical caffeine in male androgenetic 
alopecia    

   DOI:   10.1111/ddg.13271    

  Dear Editors, 

 Caffeine-containing shampoos are currently widely adver-
tised for the treatment of androgenetic alopecia (AGA). To 
date, however, systematic reviews of the available evidence 
regarding effi cacy and tolerability are still lacking. 

 Medline (OvidSP) and the Cochrane Library (Wiley) 
were searched for randomized controlled (RCT) and nonran-
domized trials investigating the topical application of caffei-
ne-containing products on hairs or follicles. Inclusion crite-
ria were: male participants, clinically diagnosed AGA of any 
severity. There were no restrictions regarding language. In 
vitro studies were excluded. Using the following search stra-
tegy, the databases were searched on October 19, 2015: (hair 
[MeSH] OR hair [ti, ab.]) AND (caffeine [MeSH] OR caffei-
ne [ti, ab.]). Based on title and abstract, the studies retrieved 
were reviewed for their relevance (inclusion and exclusion 
criteria). Suitable studies (full text) were included or exclu-
ded according to inclusion and exclusion criteria. The data 
of included studies were extracted using a standardized tab-
le. Screening and data extraction were carried out twice by 
two independent reviewers (AB, CD/AA; Golpur et al. was 
reviewed once). The results were subsequently compared, and 
differences in the assessment were resolved by a third revie-
wer (AN). 

 In order to assess potential publication bias, the experts 
(n  =  19) of the European S3 guideline were contacted once 
by e-mail in February 2016, and asked for information about 
any studies they knew of that had been conducted but not 
published. All included studies were evaluated using the 
Cochrane Risk of Bias Assessment Tool  [  1  ]  or adapted crite-
ria based on the Scottish Intercollegiate Guidelines Network 
(SIGN) Methodology Checklist  [  2  ] . 

 The systematic literature search conducted on October 
19, 2015, initially yielded 81 hits. Two other studies  [  3, 4  ]  
were known to the authors. Following the exclusion of dupli-
cate hits (2) and off-topic articles, fi ve studies were included 
after title/abstract, and full-text screening (Figure  1 ). With 
respect to our question about potential publication bias, we 
received an answer from 13 experts (response rate 68.4 %). 
Two experts reported knowing about an unpublished study 
on the effi cacy of caffeine but could not provide any further 
details.  

 Three RCTs  [  5–7  ]  and two before-after studies  [  3, 4  ]  on 
the effi cacy of topical caffeine in male androgenetic alope-
cia were included (Table  1 ). Only one RCT directly com-
pared caffeine-containing shampoo with placebo, whereas 
the other studies investigated potential additive effects of 
caffeine shampoo in combination with minoxidil and aze-
laic acid.  

 Sisto et al. (2013) compared caffeine shampoo with a 
placebo shampoo in patients with grade II–IV AGA (accor-
ding to Hamilton and Norwood)  [  5  ] . After randomization, 
there was a greater percentage of grade IV AGA patients in 
the placebo than in the active treatment group. The primary 
study endpoint was patient satisfaction after six months of 
treatment; for this outcome 84.8 % of individuals in the acti-
ve treatment group and 36.4 % in the placebo group reported 
to be satisfi ed. Three other, patient-assessed outcomes were 
included. With regard to (A) intensity of hair loss, (B) speed 
of progression of hair loss, and (C) number of hairs shed whi-
le combing, a statistically signifi cantly greater improvement 
was reported in the active treatment group compared to those 
receiving placebo. Although the study endpoints as assessed 
by patients themselves were similar to the physicians’ assess-
ment, the risk of bias was “high”, given that uncontrolled 
before-after comparisons and multiple tests were conducted 
(Table  2 ).  

 Golpur et al. (2013) evaluated the additional effects of 
a topical solution containing caffeine and minoxidil 2.5 % 
compared to topical minoxidil alone (2.5 % solution) on the 
number of hairs in 30 patients (per study arm)  [  7  ] . Inclu-
ded were men ≥ 23 years of age with above grade 5 AGA 
(Hamilton and Norwood). Hair density was measured in 

      Figure 1  Study selection flow chart. 
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three alopecia areas (1 cm 2  each) on days 0, 7, 30, 60, 90, 
120, and 150. From day 120 onward, combined treatment 
showed statistically signifi cantly better results. Prior to that 
point in time, there was no statistically signifi cant difference. 
On caffeine plus minoxidil 2.5 %, 58.33 % (21/24) of pati-
ents were satisfi ed with the treatment; on minoxidil alone, 
41.37 % (20/29). In the minoxidil group, there were six dro-
pouts due to a burning sensation and erythema of the scalp; 
in the combination treatment group, there was one dropout. 
The risk of bias was assessed as being “high”. 

 Pazoki-Toroudi et al. (2013) studied the combination of 
caffeine 1 %, minoxidil 5 %, and azelaic acid 1.5 % versus 
minoxidil 5 % monotherapy or placebo  [  6  ] . Study endpoints 
included a reduction in the number of hairs lost in the hair 
wash test, self-assessment by patients, and assessment by a 
dermatologist. The scales or measuring instruments used in 
these assessments were not specifi ed. The solution consisting 
of caffeine 1 % plus minoxidil 5 % plus azelaic acid 1.5 % 
was shown to be superior to minoxidil 5 % alone as well as to 
placebo (12 weeks). Information needed to assess the study’s 
methodological quality was insuffi cient as only a published 
abstract was available. 

 In an uncontrolled trial, Bussoletti et al. (2010) inves-
tigated the effi cacy of caffeine shampoo after three and six 
months  [  4  ] . After six months, there was a statistically signi-
fi cant decrease in the number of hairs lost in the hair pull 
test. In addition, there were signifi cant improvements in all 
other endpoints subjectively assessed by patients and physi-
cians. In another uncontrolled study aimed at evaluating a 
caffeine-containing lotion after four months of application, 
Bussoletti et al. (2011) likewise showed an improvement in 
the hair pull test as well as in the subjective assessments by 
physicians and patients  [  3  ] . In both studies, the risk of bias 
was determined to be “high”. There is no information avai-
lable on patient recruitment or study design. Neither is there 
any comprehensible information regarding adjustment for 
potential confounder variables or control of the frequency 
of application or additional use of other products/drugs 
(Table  2 ). 

 Compared to placebo, caffeine shampoo as monothe-
rapy was shown to be superior in the included study, both 
in terms of the participants’ satisfaction and with regard to 
a decrease in hair loss; however, there was only one RCT, 
which did have methodological limitations  [  5  ] . 

 In two clinically controlled studies, the combination 
of caffeine and minoxidil (additionally in combination 
with azelaic acid in one study) likewise showed positive 
effects compared to minoxidil alone as well as placebo. 
Here, too, considerable limitations in terms of methodo-
logical study quality and reporting of results were present. 
The survey among experts revealed a potential risk of pu-
blication bias. 
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 Uncontrolled studies are generally markedly limi-
ted in their validity. The results of the hair pull test in 
particular shows great variability due to periodic flares 
with an increased number of telogen hairs. Thus, there 
should be a sufficiently large number of patients and a 
control group to compare to?. 

 The European S3 guideline on the treatment of AGA 
mentions caffeine as a therapeutic option but – given the lack 
of evidence – does not issue a recommendation for or against 
AGA treatment with caffeine. Regarding the assessment of 
results in the context of clinical studies, the guideline prima-
rily recommends the use of global photographic assessments 
in order to achieve a standardized evaluation of the entire 
scalp or, alternatively, measurement of hair density, anagen/
telogen ratio, or terminal/vellus hair ratio in clearly defi ned 
target regions. With respect to assessing the effi cacy of caf-
feine as monotherapy, no such studies exist. Assessments by 
patients themselves or by investigators are of limited value. 

 In vitro and penetration studies on the effects of caf-
feine on hair follicles have confi rmed the penetration and 
accumulation of topical caffeine  [  8–12  ] . However, it must 
be borne in mind that penetration and accumulation cannot 
be equated with stimulation of the hair root. To date, data 
on the effects of topical caffeine on the hair root is insuffi -
cient  [  13, 14  ] . 

 There is currently limited data on the effi cacy of caffei-
ne in androgenetic alopecia. Given that an assessment of the 
effi cacy of available shampoos or solutions as monotherapy 
– based on criteria recommended in the European guideline – 
continues to be unfeasible, studies with high methodological 
standards are desirable.  

  Conflict of interest 
 AB is co-author of the European S3 guideline “Treatment of 
androgenetic alopecia in men and women“. AA, AN, CD and 
SR do not report any confl ict of interest.  

    Corinna     Dressler        1  ,     Anja     Blumeyer    2  ,     Stefanie   
  Rosumeck    1  ,     Anthony     Arayesh    3  ,     Alexander     Nast    1  

  (1)    Division of Evidence Based Medicine, Clinic for 
Dermatology, Charité – Universitätsmedizin Berlin, corporate 
member of Freie Universität Berlin, Humboldt-Universität zu 
Berlin, and Berlin Institute of Health      
  (2)    Dermatology, Venereology, and Allergology Practice, 
Ms. Janossy MD  ,    Neuenhagen  ,   Germany    
  (3)    Department of Dermatology  ,   Venereology, and 
Allergology, Medical College Hannover. Hannover  , 
   Germany      

            Correspondence to 

 Dr. Corinna Dressler 
 Division of Evidence Based Medicine, Clinic for Dermatology 
 Charité – Universitätsmedizin Berlin 

 Charitéplatz 1 
 10117 Berlin, Germany 

 E-mail:  corinna.dressler@charite.de   

  References 
  1     Higgins   JPT  ,   Green   S   ( editors ).  Cochrane Handbook for 

Systematic Reviews of Interventions Version 5.1.0  [updated 
March 2011].  The Cochrane Collaboration ,  2011 . Available 
from  http://handbook.cochrane.org  [Last accessed October 6, 
2016]  

  2     Scottish Intercollegiate Guidelines Network   (SIGN)  .  Meth-
odology Checklist 1: Systematic Reviews and Meta-analyses. 
2001–2014 . Scottish Intercollegiate Guidelines Network 
(SIGN) (n.d.).  http://sign.ac.uk/  [Last accessed October 6, 
2016].  

  3     Bussoletti   C  ,   Mastropietro   F  ,   Tolaini   MV   et al.  Use of a cosmetic 
caffeine lotion in the treatment of male androgenetic alope-
cia .  J Appl Cosmetol   2011 ;  29 :  167 – 80 .  

  4     Bussoletti   C  ,   Mastropietro   F  ,   Tolaini   MV   et al.  Use of a caffeine 
shampoo for the treatment of male androgenetic alopecia .  J 
Appl Cosmetol   2010 ;  28 :  153 – 62 .  

  5     Sisto   T  ,   Bussoletti   C  ,   Celleno   L  .  Efficacy of a cosmetic caffeine 
shampoo in androgenetic alopecia management .  II Note. J 
Appl Cosmetol   2013 ;  31 ,  57 – 66 .  

  6     Pazoki-Toroudi   H  ,   Mobasher Moghadam   R  ,   Ajami   M   et al. 
 The efficacy and safety of minoxidil 5 % combination with 
azelaic acid 1/5 % and caffeine 1 % solution on male pattern 
hair loss .  Journal of investigative dermatology .  2013 ;  133 : 
Suppl 1 .  

  7     Golpour   M  ,   Rabbani   H  ,   Farzin   D  ,   Azizi   F  .  Comparing the 
effectiveness of local solution of minoxidil and caffeine 2.5 % 
with local solution of minoxidil 2.5 % in treatment of andro-
genetic alopecia .  J Mazandaran Univ Med Sci   2013 ,  23 ( 106 ): 
 30 – 6 .  

  8     Otberg   N  ,   Patzelt   A  ,   Rasulev   U   et al.  The role of hair follicles in 
the percutaneous absorption of caffeine .  Br J Clin Pharmacol  
 2008 ;  65 :  488 – 92 .  

  9     Otberg   N  ,   Teichmann   A  ,   Rasuljev   U   et al.  Follicular penetra-
tion of topically applied caffeine via a shampoo formulation . 
 Skin Pharmacol Physiol   2007 ;  20 :  195 – 8 .  

  10     Lademann   J  ,   Richter   H  ,   Schanzer   S   et al.  Analysis of the pene-
tration of a caffeine containing shampoo into the hair follicles 
by in vivo laser scanning microscopy .  Laser Physics   2009 ;  20 : 
 551 – 6 .  

  11     Trauer   S  ,   Lademann   J  ,   Knorr   F   et al.  Development of an in vitro 
modified skin absorption test for the investigation of the follic-
ular penetration pathway of caffeine .  Skin Pharmacol Physiol  
 2010 ;  23 :  320 – 7 .  



Correspondence Clinical Letter

741© 2017 Deutsche Dermatologische Gesellschaft (DDG). Published by John Wiley & Sons Ltd. | JDDG | 1610-0379/2017/1507

  12     Trauer   S  ,   Patzelt   A  ,   Otberg   N   et al.  Permeation of topically 
applied caffeine through human skin – a comparison of in 
vivo and in vitro data .  Br J Clin Pharmacol   2009 ;  68 :  181 – 6 .  

  13     Fischer   TW  ,   Hipler   UC  ,   Elsner   P  .  Effect of caffeine and testos-
terone on the proliferation of human hair follicles in vitro .  Int J 
Dermatol   2007 ;  46 :  27 – 35 .  

  14     Fischer   TW  ,   Herczeg-Lisztes   E  ,   Funk   W   et al.  Differential effects 
of caffeine on hair shaft elongation, matrix and outer root 
sheath keratinocyte proliferation, and transforming growth 
factor-beta2/insulin-like growth factor-1-mediated regulation 
of the hair cycle in male and female human hair follicles in vi-
tro .  Br J Dermatol   2014 ;  171 :  1031 – 43 .    


