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528-Year-Old Female with Diffuse 
Thinning of the Scalp after Isotretinoin 
and Oral Contraceptives

Gabriel Mirhaidari, Richard Boyd, Suchita Sampath, 
and Shannon C. Trotter

Abstract

Drug-induced alopecia can be difficult to diagnose as determining a causative 
link between the introduction of a drug to the onset of hair loss requires both a 
detailed patient history as well as a clear understanding of hair growth cycling. 
Clinical history taking should include a comprehensive time frame dating back 
at least 3 months. The difficulty in diagnosis lies in detecting the specific offend-
ing agent. New case reports and studies are continually being published linking 
hair loss to a specific drug, however, these studies are routinely correlative in 
nature without a definitive biological linkage. Despite this, there are well-studied 
and reported classes of medications with strong evidence of causing alopecia that 
should be considered when there is high clinical suspicion of drug-induced alo-
pecia. While drug-induced alopecia is often reversible upon cessation of the 
offending agent, this is often not an acceptable approach for life-saving and long-
term use drugs such as chemotherapy agents, anticoagulants, and psychotropics. 
Furthermore, the emotional and psychological impact of hair loss without inter-
vention poses serious risks to patient well-being and drug regimen compliance. 
For chemotherapy-induced alopecia, several targeted therapies exist with prom-
ising results such as scalp cooling. Topical and oral minoxidil may be used in 
those experiencing a drug-induced cause of telogen effluvium. More recent ther-
apies focus on the use of growth factors such as VEGF and keratinocyte growth 
factor. Despite limited evidence-based therapies for the treatment of 
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drug-induced alopecia, a high degree of interest remains in the field for contin-
ued investigations into new treatments.
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A 28-year-old female presented with diffuse thinning of her hair on the scalp. She 
noticed that it started about 3–4 weeks after starting isotretinoin for her acne. At the 
same time she started taking isotretinoin, she also began an oral contraceptive pill to 
prevent pregnancy. She reported that it feels like her hair comes out in clumps at 
times. She denied hair loss elsewhere.

On physical examination, diffuse thinning of the scalp was noted with widening 
of the mid-line part (Figs. 5.1 and 5.2). A hair pull test was positive. A laboratory 
evaluation was negative for anemia, thyroid disease, or nutritional deficiency.

Based on the clinical case description, what is the most likely diagnosis?

Fig. 5.1  Widening of the 
mid-line part. Image 
courtesy of Dr. Melissa 
Piliang and Janine Sot, 
MBA medical 
photographer
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Fig. 5.2  Diffuse thinning 
along the frontal scalp. 
Image courtesy of Dr. 
Melissa Piliang and Janine 
Sot, MBA medical 
photographer

	1.	 Alopecia areata
	2.	 Androgenetic alopecia
	3.	 Alopecia due to nutritional deficiency
	4.	 Drug-induced alopecia (telogen effluvium)

�Diagnosis

Drug-induced alopecia (telogen effluvium).

�Discussion

Drug-induced alopecia can often represent a challenging clinical diagnosis. 
Determining a causative link between the introduction of a drug to the onset of hair 
loss requires both a detailed patient history as well as a clear understanding of hair 
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growth cycling. Briefly, hair growth is understood to consist of 3 phases: a growth 
(anagen) phase, a regression (catagen) phase, and a resting (telogen) phase [1]. The 
length of each phase and the percent of human scalp hairs in each cycle varies. 
Hairs can remain in anagen for up to 6 years with approximately 90% of scalp hairs 
being in the anagen phase at any given time [2, 3]. Thus, when considering a diag-
nosis of drug-induced alopecia, clinical history taking should include a compre-
hensive time frame dating back at least 3  months. Once an initial history and 
physical exam have ruled out other potential causes such as systemic autoimmune 
diseases and new environmental stressors, consideration can be made for linking 
medications to the onset of hair loss. However, even after diagnostic exclusion of 
other causes, identifying a single drug as the underlying cause can remain chal-
lenging. Part of this difficulty lies in the often unclear linkage of specific drugs in 
the literature to hair loss. New case reports and studies are being continually pub-
lished linking hair loss to a specific drug, however, these studies are routinely cor-
relative in nature without a definitive biological linkage. Despite this, there are 
well-studied and reported classes of medications with strong evidence of causing 
alopecia that should be considered when there is high clinical suspicion of drug-
induced alopecia.

Drugs can induce hair loss through either anagen effluvium or telogen efflu-
vium. Both processes present with distinct clinical characteristics and linkages to 
specific drug classes allowing narrowing of causative factors. Anagen effluvium 
presents with rapid (weeks) and significant (>80%) hair loss due to inhibition of 
cellular proliferation and will be discussed in a subsequent chapter. Unlike anagen 
effluvium, telogen effluvium presents insidiously (months after drug therapy initia-
tion) [4, 5]. A range of drug classes have been linked to this presentation of alope-
cia including anticoagulants, psychotropics, antibiotics, retinoids, non-steroidal 
anti-inflammatory drugs, and beta-blockers. Evidence for drug-induced alopecia 
with anticoagulants such as warfarin, low molecular weight heparins, and new 
direct oral anticoagulants is reviewed in detail by Watras and colleagues [6]. 
Notably, there is significant uncertainty in the direct link between anticoagulants 
and hair loss given the limited number of case reports from the past 70 years. Part 
of this may be due in part to underreporting by clinicians and patients given the 
difficulty in linking anticoagulant use with the delayed onset of hair loss seen in 
telogen effluvium. Psychotropics have a more definitive linkage to telogen efflu-
vium hair loss with lithium having a reported 12%–17% incidence of hair loss [7, 
8]. Antidepressants such as selective serotonin reuptake inhibitors (SSRIs) and tri-
cyclic antidepressants (TCAs) have additionally been described in the literature in 
limited case reports including fluoxetine, sertraline, trazodone, and imipramine 
[8–11]. Valproic acid induced hair loss has been reported to have an incidence 
ranging from 3.5%–28% with it notably being dose dependent [12, 13]. Reports of 
antibiotic induced alopecia remain rare/limited, possibly in part due to the often 
short duration of traditional antibiotic therapy. Of the available studies, antibiotics 
used to treat tuberculosis such as isoniazid are more frequently reported [14–16]. 
This may be in part due to the prolonged course required to effectively treat 
tuberculosis.
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�Treatment

While drug-induced alopecia is often reversible upon cessation of the offending 
agent, this is often not an acceptable approach for life-saving and long-term drugs 
such as chemotherapy agents, anticoagulants, and psychotropics. Furthermore, the 
emotional and psychological impact of hair loss without intervention poses serious 
risks to patient well-being and drug regimen compliance.

For chemotherapy-induced alopecia (CIA), several targeted therapies exist with 
promising results. Scalp cooling has been reported since the 1970s to induce vaso-
constriction of the scalp reducing chemotherapy drug uptake by hair follicles as well 
as decreasing the biochemical activity of the follicles [17]. One of the earliest reports 
utilized a simple crushed ice in bags approach to cool the scalp with more recent 
devices from Paxman and Dignitana being commercially available for this indicated 
use [17–19]. A recent meta-analysis found scalp cooling to reduce the relative risk of 
CIA by ~33% indicating it as an effective treatment for preventing CIA in patients 
about to undergo or currently undergoing chemotherapy [20]. Topical application of 
2% and 5% minoxidil, a readily available and affordable agent known to be effective 
in treating androgenic alopecia, has not shown similar success in treating CIA [21]. 
More detailed reviews do not recommend its use for treating CIA given the limited 
evidence of effectiveness [22, 23]. Interestingly, however, oral minoxidil has been 
shown to reduce hair loss in women with telogen effluvium, indicating a possible use 
for drug-induced causes of telogen effluvium [24].

Beyond these two classically described treatment modalities, more recent thera-
pies have emerged with varying degrees of evidence. The use of a cocktail of growth 
factors such as VEGF, bFGF, and kGFG (QR 678 Neo) showed success in promot-
ing hair growth in a limited number of patients with CIA [25]. Topical vitamin D3 
analogues, thought to act directly on keratinocytes to promote differentiation, have 
been repeatedly investigated in the past 20 years for the treatment of CIA. Results 
have been inconclusive with no definitive evidence of its usefulness, but interest 
remains as illustrated by the recent completion of a phase I clinical trial [26–28]. 
Despite limited evidence-based therapies for the treatment of drug-induced alope-
cia, a high degree of interest remains in the field for continued investigations into 
new treatments. Approximately 15 clinical trials are currently registered under 
ClinicalTrials.gov investigating treatments such as platelet rich plasma, photobio-
modulation, and keratinocyte growth factor [ClinicalTrials.gov respective identifi-
ers: NCT04459650;NCT04036994;NCT04554732].

�Key Points

•	 Drug-induced alopecia is largely a clinical diagnosis of exclusion based on a 
detailed patient history dating back at least 3 months.

•	 Classifying hair loss as drug-induced through either anagen effluvium or telogen 
effluvium based on the patient presentation can narrow suspicion for the poten-
tial offending drug class.
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•	 Chemotherapy agents, anticoagulants, psychotropics, and select antibiotics have 
shown the greatest linkage to drug-induced alopecia in the literature.

•	 For clinical situations where drug cessation is not an option, or preventative hair 
loss prior to drug initiation is desired, scalp cooling therapy has shown the great-
est clinical promise.

References

1.	Stenn KS, Paus R. Controls of hair follicle cycling. Physiol Rev. 2001 Jan 1;81(1):449–94.
2.	Burg D, Yamamoto M, Namekata M, Haklani J, Koike K, Halasz M. Promotion of anagen, 

increased hair density and reduction of hair fall in a clinical setting following identification of 
FGF5-inhibiting compounds via a novel 2-stage process. CCID. 2017 Feb;10:71–85.

3.	Whiting DA.  Male pattern hair loss: current understanding. Int J Dermatol. 1998 
Aug;37(8):561–6.

4.	Patel M, Harrison S, Sinclair R. Drugs and hair loss. Dermatol Clin. 2013 Jan;31(1):67–73.
5.	Trüeb RM. Chemotherapy-induced alopecia. Semin Cutan Med Surg. 2009 Mar;28(1):11–4.
6.	Watras MM, Patel JP, Arya R. Traditional anticoagulants and hair loss: a role for direct Oral 

anticoagulants? A review of the literature. Drugs-Real World Outcomes. 2016 Mar;3(1):1–6.
7.	Orwin A. Hair loss following lithium therapy. Br J Dermatol. 1983 Apr;108(4):503–4.
8.	Warnock JK.  Psychotropic medication and drug-related alopecia. Psychosomatics. 1991 

May;32(2):149–52.
9.	Kıvrak Y, Yağcı İ, Üstündağ MF, Özcan H. Diffuse hair loss induced by sertraline use. Case 

Reports in Psychiatry. 2015;2015:1–3.
10.	Ogilvie A. Hair loss during fluoxetine treatment. Lancet. 1993;342:1423.
11.	Mercke Y, Sheng H, Khan T, Lippmann S. Hair loss in psychopharmacology. Ann of Clinical 

Psychiatry. 2000 Mar 1;12(1):35–42.
12.	Beydoun A, Sackellares JC, Shu V. Safety and efficacy of divalproex sodium monotherapy in 

partial epilepsy: a double-blind, concentration-response design clinical trial. Neurology. 1997 
Jan 1;48(1):182–8.

13.	Patrizi A, Savoia F, Negosanti F, Posar A, Santucci M, Neri I. Telogen effluvium caused by 
magnesium valproate and lamotrigine. Acta Derm Venereol. 2005 Jan 1;85(1):77–8.

14.	Dixit R, Qureshi D, Mathur S.  Alopecia caused by isoniazid. J Pharmacol Pharmacother. 
2014;5(2):155.

15.	Gupta K, Kumar V, Vishvkarma S, Shandily R.  Isoniazid-induced alopecia Lung India. 
2011;28(1):60.

16.	Russom M. Second-line anti-tuberculosis drugs and risk of alopecia: a retrospective cohort 
study. Drug Saf. 2018;7(2):4.

17.	Dean J, Salmon S, Griffith K. Prevention of doxorubicin-induced hair loss with scalp hypo-
thermia. NEJM. 1979;301(26):1427–9.

18.	Munzone E, Bagnardi V, Campennì G, Mazzocco K, Pagan E, Tramacere A, et al. Preventing 
chemotherapy-induced alopecia: a prospective clinical trial on the efficacy and safety of a 
scalp-cooling system in early breast cancer patients treated with anthracyclines. Br J Cancer. 
2019 Aug;121(4):325–31.

19.	de Silva GB, Ciccolini K, Donati A, van den Hurk C. Scalp cooling to prevent chemotherapy-
induced alopecia. An Bras Dermatol. 2020 Sep;95(5):631–7.

20.	Shin H, Jo SJ, Kim DH, Kwon O, Myung S-K. Efficacy of interventions for prevention of che-
motherapy-induced alopecia: a systematic review and meta-analysis: efficacy of chemotherapy-
induced alopecia preventions. Int J Cancer. 2015 Mar 1;136(5):E442–54.

G. Mirhaidari et al.



37

21.	Duvic M, Lemak NA, Valero V, Hymes SR, Farmer KL, Hortobagyi GN, et al. A random-
ized trial of minoxidil in chemotherapy-induced alopecia. J Am Acad Dermatol. 1996 
Jul;35(1):74–8.

22.	Rossi A, Caro G, Fortuna MC, Pigliacelli F, D’Arino A, Carlesimo M. Prevention and treat-
ment of chemotherapy-induced alopecia. Dermatol Pract Concept. 2020 Jun;29:e2020074.

23.	Suchonwanit P, Thammarucha S, Leerunyakul K. Minoxidil and its use in hair disorders: a 
review. DDDT. 2019 Aug;13:2777–86.

24.	Perera E, Sinclair R. Treatment of chronic telogen effluvium with oral minoxidil: a retrospec-
tive study. F1000Res. 2017 Sep;6(6):1650.

25.	Kapoor R, Shome D, Doshi K, Vadera S, Patel G, Kumar V. Evaluation of efficacy of QR678 ® 
and QR678 ® neo hair growth factor formulation in the treatment of persistent chemotherapy-
induced alopecia caused due to cytotoxic chemotherapy–a prospective pilot study. J Cosmet 
Dermatol. 2020 Dec;19(12):3270–9.

26.	Bleiker TO, Nicolaou N, Traulsen J, Hutchinson PE. “Atrophic telogen effluvium” from 
cytotoxic drugs and a randomized controlled trial to investigate the possible protective 
effect of pretreatment with a topical vitamin D3 analogue in humans. Br J Dermatol. 2005 
Jul;153(1):103–12.

27.	Hidalgo M, Rinaldi D, Medina G, Griffin T, Turner J, Von Hoff DD. A phase I trial of topical 
topitriol (calcitriol, 1,25-dihydroxyvitamin D3) to prevent chemotherapy-induced alopecia. 
Anti-Cancer Drugs. 1999;10(4):393–5.

28.	Lacouture ME, Dion H, Ravipaty S, Jimenez JJ, Thapa K, Grund EM, et al. A phase I safety 
study of topical calcitriol (BPM31543) for the prevention of chemotherapy-induced alopecia. 
Breast Cancer Res Treat. 2021 Feb;186(1):107–14.

5  28-Year-Old Female with Diffuse Thinning of the Scalp after Isotretinoin and Oral…


	5: 28-Year-Old Female with Diffuse Thinning of the Scalp after Isotretinoin and Oral Contraceptives
	Diagnosis
	Discussion
	Treatment
	Key Points
	References




