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Abstract
: Chronic telogen effluvium (CTE) may be primary or secondary toBackground

various causes, including drug reaction, nutritional deficiency and female
pattern hair loss (FPHL).  Oral minoxidil stimulates hair growth, and topical
minoxidil is used in the treatment of FPHL and male androgenetic alopecia.
minoxidil has not been used to treat CTE. This study aimed to assess the
treatment of CTE with once daily oral minoxidil.

: Women with a diagnosis of CTE based on >6 month history ofMethods
increased telogen hair shedding, no visible mid frontal scalp hair loss (Sinclair
stage 1) and no hair follicle miniaturization on scalp biopsy were treated with
once daily oral minoxidil.  Hair shedding scores (HSS) at baseline, 6 and 12
months were analysed using the Wilcoxon rank sum test for pair-wise
comparisons.

: Thirty-six women were treated with oral minoxidil (range, 0.25-2.5 mg)Results
daily for 6 months.  Mean age was 46.9 years (range 20-83), HSS at baseline
was 5.64, and duration of diagnosis was 6.55 years (range 1-27).  There was a
reduction in mean HSS scores from baseline to 6 months of 1.7 (p<0.001) and
baseline to 12 months of 2.58 (p<0.001). Five women who described
trichodynia at baseline, noted improvement or resolution within 3 months. 
Mean change in blood pressure was minus 0.5 mmHg systolic and plus 2.1
mmHg diastolic.  Two patients developed transient postural dizziness that
resolved with continued treatment.  One patient developed ankle oedema. 
Thirteen women developed facial hypertrichosis.  For 6 patients this was mild
and did not require treatment; 4 had waxing of their upper lip or forehead; 3 had
laser hair removal.  No patients developed any haematological abnormality.  All
36 women completed 12 months of treatment.

: Once daily oral minoxidil appears to reduce hair shedding inConclusions
CTE.  Placebo controlled studies are recommended to further assess this
response.
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Introduction
Hair shedding severity can be scored using a visual analogue  
scale1. For women with long hair, a shedding severity of 1, 2 or 
3 is considered normal; severity 4 is borderline; while a shedding 
severity of 5 or 6 is excessive (Figure 1). Visual inspection of  
shed hair bulbs will determine if the hairs shed are being lost  
during the anagen phase of the hair cycle or the telogen phase.  
This examination of the bulb provides an important clue to the  
aetiology of the hair loss2.

Telogen effluvium is a non-scarring alopecia characterised by 
excessive shedding of telogen club hair diffusely from the scalp. 
It generally begins 8–12 weeks after a triggering event, such as  
pregnancy, major illness or complicated surgery, and resolves  
within 3–6 months. Once resolved, self-limiting telogen efflu-
vium can be retrospectively diagnosed as acute telogen effluvium3.  
Telogen shedding that persists beyond 6 months is called chronic 
telogen effluvium (CTE)4. CTE may be primary or secondary 

to a range of triggers, including androgenetic alopecia (AGA),  
nutritional deficiency, endocrinopathy, connective tissue disease 
or drug induced5. The aetiology of primary CTE is unknown4.  
Mathematical modelling of CTE implicates a reduction in anagen 
duration variance in the pathogenesis6 and not due to an overall 
reduction in anagen duration, which is a feature of AGA7. The  
natural history is for continued hair shedding over many years. 
There may be some seasonal variation in the intensity of hair  
shedding8. Long-term follow up studies of women with primary 
CTE9 and histomorphometric and immunohistochemical exami-
nation of scalp biopsies in patients with both female pattern hair 
loss (FPHL) and CTE have confirmed that primary CTE is not a 
prodrome to AGA10. Nevertheless some women with longstanding 
CTE will develop con-incidental AGA as they age11. 

Primary CTE most commonly occurs suddenly in females  
between 30 and 50 years of age. Additional clinical features  
commonly seen in primary CTE include bi-temporal recession of 

Figure 1. Hair shedding scale. Scores vary between 1 (minimal shedding) to 6 (copious hair shedding)12.
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the anterior hairline, a reduction in the thickness of their pony-
tail diameter4 and trichodynia13. Widening of the central part line  
suggests AGA, and is not a feature of primary CTE (Figure 2). 

Other than identification and treatment of a triggering event,  
such as hypothyroidism, there is no known treatment for acute  
or chronic TE14. Treatments commonly used for AGA, such as  
finasteride, cyproterone acetate, spironolactone and flutamide, do 
not work in TE5. 

Topical minoxidil has been used for over 30 years to treat a  
variety of hair loss conditions, including AGA. For some years 
in our clinic we have also used minoxidil orally to treat men and 
women with androgenetic hair loss, who are either intolerant to 
topical minoxidil or do not like the look or feel or minoxidil in  
their hair15. As Minoxidil is only available in Australia as a 10 mg 
tablet (Loniten), we compounded minoxidil extemporaneously in 
various doses ranging from 0.25mg to 2.5mg. More recently, a  
case report demonstrated that low dose oral minoxidil was  
useful in treating a female with chemotherapy-induced alopecia 
with oral minoxidil16. There have been no reports or studies that 
examine the use of oral minoxidil in CTE. Our understanding 
of the pathogenesis of CTE and the mechanism of action of  
minoxidil on hair growth suggest it should work in CTE patients, 
and we have found that women with AGA who are unresponsive  
to topical minoxidil often respond to oral minoxidil at our  
clinic. This retrospective study examines the use of low-dose oral 
minoxidil in women diagnosed with CTE.

Methods
Examination of patient records for this retrospective chart review 
was conducted at Sinclair Dermatology practice in Melbourne,  
Australia. As this was a retrospective review of patient charts, 
it did not require prior approval from our local institutional  
ethics committee. The data are the property of Sinclair Der-
matology and access was approved by the company. Records 
between Jan 2012 and Oct 2015 were extracted. Inclusion criteria  
included female patients with a hair shedding score (HSS)12  
of 4–6 without visible mid frontal scalp hair loss (Sinclair  
stage 1)17 and no hair follicle miniaturization on scalp biopsy. 
Patients were excluded if they were using other treatments  

for hair loss whilst taking oral minoxidil. Data pertaining to  
dosage of oral minoxidil, previous treatments, including topical  
minoxidil use, blood pressure, side effects, hypertrichosis and 
trichodynia were extracted from the records. Patient subjective 
responses were based on a HSS score (Figure 1) and were 
recorded at each consultation. The HSS scores prior to starting oral  
minoxidil, and scores at 6 and 12 months were extracted for  
analysis. 

Data were analysed using Matlab R2014b statistical software.  
Difference in HSS at baseline, 6 and 12 months were analysed  
using the Wilcoxon rank sum test for pair-wise comparisons.  
Differences in blood pressure at baseline and 6 months were also 
analysed using Wilcoxon rank sum test. Relationship between  
outcomes (HSS score at 6 and 12 months) and individual patient 
specific variables, including age, topical minoxidil, duration  
of disease, dosage of minoxidil and HSS score at baseline were 
analysed using a generalised linear regression model.

Results
Thirty-six patients with CTE, who were prescribed oral minoxi-
dil, were included in this analysis. The mean age was 46.9 years 
(range 20–83 years) and the dosage of oral minoxidil used varied 
between 0.25 and 2.5 mg with most patients being administered 
1 mg. Mean baseline HSS was 5.64. Mean HSS scores improved 
at 6 and 12 months at 3.9 and 3.05, respectively (Figure 3).  
There was a reduction in mean HSS scores from baseline to 
6 months of 1.7 (p<0.001) and a reduction in mean HSS scores 
from baseline to 12 months of 2.58 (p<0.001). Similarly, a mean  
reduction of 0.89 in HSS scores was noted between 6 months 
and 12 months (p =0.003). Correlation between the duration of  
disease and previous topical minoxidil with HSS scores at  
6 months (R2 < 0.22) and 12 months (R2 < 0.11) were weak. 
Eleven patients had previously used 5% topical minoxidil. Of  
these patients the mean change in the HSS score was higher, 
although not statistically significant compared to patients who did 
not use topical minoxidil: mean reductions in HSS score for patients 
who had previously used and not used topical minoxidil were  
2 and 1.56 (p= 0.22) at six months and 3.18 and 2.32 at 12 months 
(p=0.11). The HSS score improved in 31 patients after 6 months; 
in 4 patients the HSS score remained the same; and in 1 patient 

Figure 2. Sinclair Scale for assessment of mid-frontal scalp hair density17.
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the score increased at the 6-month mark before improving,  
compared to baseline, at the 12-month mark. After 12 months the 
HSS score remained equal or improved from baseline in all but  
3 patients. 

There were no significant differences between blood pressure 
at baseline and 6 months (p>0.05). The lowest blood pressure 
recorded was 90/70. All other patients in the study had a blood  
pressure above 100/70. Mean change in blood pressure was minus 
0.5 mmHg systolic and plus 2.1 mmHg diastolic. Two patients 
developed transient postural dizziness that resolved with con-
tinued treatment. One patient developed ankle oedema. Fourteen  
women developed facial hypertrichosis. For 6 women this was 
mild and did not require treatment; 4 patients waxed their upper 
lip or forehead; and 3 patients had laser hair removal. No patients  
developed any blood test abnormality. Five women described  
trichodynia at baseline and all noted improvement or resolution 
within 3 months. 

Dataset 1. Raw data collected during the study

http://dx.doi.org/10.5256/f1000research.11775.d176418

Discussion
CTE is the persistent shedding of telogen hairs diffusely from  
the scalp, which is associated with bitemporal recession without 
widening of the central part. CTE was described as a primary  
idiopathic disease entity by Whiting in 19964. The prognosis 
for women with CTE is uncertain and women do not go bald8.  
Rather, the disease has a fluctuating course and the condition  
may continue for many years. The goal of this retrospective study 
were to review the use of oral minoxidil in CTE with respect to the 
response in HSS score and safety.

Minoxidil is a piperidinopyrimidine derivative and a potent  
arteriolar vasodilator5. Studies examining oral minoxidil demon-
strated more rapid and extensive hair growth, compared to topical 
treatment, in patients with alopecia areata12. A recent study exam-
ined the use of oral minoxidil in combination with spironol-
actone in 100 women with FPHL15. The study demonstrated  
a reduction of hair loss and hair shedding at 6 and 12 months.  
Dosages of 0.25 mg of oral minoxidil were used in that study.

Use of oral minoxidil for hair loss has not been extensively  
reported in the literature to date. Currently, the only suggested 

Figure 3. Mean hair shedding scale scores at baseline, six and twelve months.
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treatment for CTE is topical Minoxidil, however results are  
variable and often disappointing. One study demonstrated an 
improvement in 55.2% of patients studied, using 5% topical  
minoxidil for men and 5% topical minoxidil with 50 mg of  
cyproterone acetate for women14. 25.2% of patients had a moderate 
response to treatment14.

All the patients in this study demonstrated an improvement at either 
the 6 month or 12 month mark, with 33 patients improved from 
baseline at the 12 month mark.

Abbreviations
FPHL: female pattern hair loss, AGA: androgenetic alopecia,  
CTE: chronic telogen effluvium, HSS: Hair shedding score.

Data availability
Dataset 1: Raw data collected during the study. DOI, 10.5256/
f1000research.11775.d17641818.

Competing interests
Rodney Sinclair is director of Samson Clinical Pty Ltd, owner  
of PCT Patent Application PCT/AU2015/050682, Entitled:  
Detection and treatment of excessive hair shedding. The invention 
relates to a method of treating telogen effluvium in a subject by 
administering to a subject an oral dose of minoxidil.

Grant information
The author(s) declared that no grants were involved in supporting 
this work.

References

1.	 Sinclair R: Hair shedding in women: how much is too much? Br J Dermatol. 
2015; 173(3): 846–8.  
PubMed Abstract | Publisher Full Text 

2.	 Sinclair R: Diffuse hair loss. Int J Dermatol. 1999; 38 Suppl 1: 8–18.  
PubMed Abstract | Publisher Full Text 

3.	 Harrison S, Sinclair R: Telogen effluvium. Clin Exp Dermatol. 2002; 27(5):  
389–5.  
PubMed Abstract | Publisher Full Text 

4. 	 Whiting DA: Chronic telogen effluvium: increased scalp hair shedding in 
middle-aged women. J Am Acad Dermatol. 1996; 35(6): 899–906.  
PubMed Abstract | Publisher Full Text 

5.	 Messenger A, De Berker D, Sinclair R: Disorders of Hair. In: Burns, Breathnach, 
Cox and Griffiths. Rook’s Textbook of Dermatology. Eighth Edition. Blackwell 
Publishing. Oxford. 2010; 63.1–63.100.  
Publisher Full Text 

6.	 Gilmore S, Sinclair R: Chronic telogen effluvium is due to a reduction in the 
variance of anagen duration. Australas J Dermatol. 2010; 51(3): 163–7.  
PubMed Abstract | Publisher Full Text 

7.	 Sinclair R: Male pattern androgenetic alopecia. BMJ. 1998; 317(7162):  
865–869.  
PubMed Abstract | Publisher Full Text | Free Full Text 

8.	 Sinclair R: Chronic telogen effluvium: a study of 5 patients over 7 years. J Am 
Acad Dermatol. 2005; 52(2 Suppl 1): 12–6.  
PubMed Abstract | Publisher Full Text 

9.	 Bittencourt C, Ferraro DA, Soares TC, et al.: Chronic telogen effluvium and 
female pattern hair loss are separate and distinct forms of alopecia: a 
histomorphometric and immunohistochemical analysis. Clin Exp Dermatol. 
2014; 39(8): 868–73.  
PubMed Abstract | Publisher Full Text 

10.	 Whiting DA: Chronic telogen effluvium. Dermatol Clin. 1996; 14(4): 723–31.  
PubMed Abstract | Publisher Full Text

11.	 Sinclair R: Chronic telogen effluvium or early androgenetic alopecia? Int J 
Dermatol. 2004; 43(11): 842–843.  
PubMed Abstract | Publisher Full Text 

12. 	 Fiedler-Weiss VC, Rumsfield J, Buys CM, et al.: Evaluation of oral minoxidil in 
the treatment of alopecia areata. Arch Dermatol. 1987; 123(11): 1488–90.  
PubMed Abstract | Publisher Full Text

13.	 Kivanç-Altunay I, Savaş C, Gökdemir G, et al.: The presence of trichodynia in 
patients with telogen effluvium and androgenetic alopecia. Int Dermatol. 2003; 
42(9): 691–693.  
PubMed Abstract | Publisher Full Text 

14.	 Garcia-Hernandez MJ, Camacho FM: Chronic telogen effluvium: incidence, 
clinical and biochemical features, and treatment. Arch Dermatol. 1999; 135(9): 
1123–4.  
PubMed Abstract 

15.	 Sinclair R: Treatment of female pattern hair loss with oral minoxidil. Austral J 
Dermatol. 2016; 57(Suppl 1): 27.  
Reference Source

16.	 Yang X, Thai KE: Treatment of permanent chemotherapy-induced alopecia with 
low dose oral minoxidil. Australas J Dermatol. 2015.  
PubMed Abstract | Publisher Full Text 

17.	 Sinclair R, Patel M, Dawson TL Jr, et al.: Hair loss in women: medical and 
cosmetic approaches to increase scalp hair fullness. Br J Dermatol. 2011; 
165(Suppl 3): 12–18.  
PubMed Abstract | Publisher Full Text 

18.	 Sinclair R, Perera E: Dataset 1 in: Treatment of Chronic Telogen Effluvium with 
Oral Minoxidil. F1000Research. 2017.  
Data Source

Page 6 of 9

F1000Research 2017, 6:1650 Last updated: 06 NOV 2017

http://dx.doi.org/10.5256/f1000research.11775.d176418
http://dx.doi.org/10.5256/f1000research.11775.d176418
http://www.ncbi.nlm.nih.gov/pubmed/25914081
http://dx.doi.org/10.1111/bjd.13873
http://www.ncbi.nlm.nih.gov/pubmed/10369535
http://dx.doi.org/10.1046/j.1365-4362.1999.00003.x
http://www.ncbi.nlm.nih.gov/pubmed/12190639
http://dx.doi.org/10.1046/j.1365-2230.2002.01080.x
http://www.ncbi.nlm.nih.gov/pubmed/8959948
http://dx.doi.org/10.1016/S0190-9622(96)90113-9
http://dx.doi.org/10.1002/9781444317633.ch66
http://www.ncbi.nlm.nih.gov/pubmed/20695853
http://dx.doi.org/10.1111/j.1440-0960.2010.00654.x
http://www.ncbi.nlm.nih.gov/pubmed/9748188
http://dx.doi.org/10.1136/bmj.317.7162.865
http://www.ncbi.nlm.nih.gov/pmc/articles/1113949
http://www.ncbi.nlm.nih.gov/pubmed/15692504
http://dx.doi.org/10.1016/j.jaad.2004.05.040
http://www.ncbi.nlm.nih.gov/pubmed/25156792
http://dx.doi.org/10.1111/ced.12406
http://www.ncbi.nlm.nih.gov/pubmed/9238330
http://dx.doi.org/10.1016/S0733-8635(05)70398-3
http://www.ncbi.nlm.nih.gov/pubmed/15533070
http://dx.doi.org/10.1111/j.1365-4632.2004.02034.x
http://www.ncbi.nlm.nih.gov/pubmed/3674909
http://dx.doi.org/10.1001/archderm.1987.01660350088019
http://www.ncbi.nlm.nih.gov/pubmed/12956679
http://dx.doi.org/10.1046/j.1365-4362.2003.01847.x
http://www.ncbi.nlm.nih.gov/pubmed/10490125
http://dx.doi.org/10-1001/pubs.Arch Dermatol.-ISSN-0003-987x-135-9-dlt0999
http://onlinelibrary.wiley.com/doi/10.1111/ajd.12480/full#ajd12480-sec-0088
http://www.ncbi.nlm.nih.gov/pubmed/25966934
http://dx.doi.org/10.1111/ajd.12350
http://www.ncbi.nlm.nih.gov/pubmed/22171680
http://dx.doi.org/10.1111/j.1365-2133.2011.10630.x
http://dx.doi.org/10.5256/f1000research.11775.d176418


 

Open Peer Review

  Current Referee Status:

Version 1

 06 November 2017Referee Report

doi:10.5256/f1000research.12721.r26886

 Alex J. Chamberlain
Alfred Health, Melbourne, Vic, Australia
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challenging condition to manage and this offers another valuable and seemingly safe treatment option.
 
I would be interested to know if the authors have a dose preference given their experience for treating
CTE. Do they wish to speculate on the mechanism of action of oral minoxidil in hair loss?
 
It may be nice to see some of the scalp photographs of the treatment subjects.
 
Does the visual shedding scale measure DAILY shedding?
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I assume all the patients included had undergone a scalp biopsy.
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