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Abstract: Demodex folliculorum is a common ectoparasite of humans that inhabits follicular infundibulum and sebaceous ducts. Its 
role in various dermatological diseases is well studied. However, data on demodex-induced skin pigmentation are very limited. 
A diagnosis of this entity can be easily missed for other causes of facial hyperpigmentation such as melasma, lichen planus 
pigmentosus, erythema dyschromicum perstans, post-inflammatory hyperpigmentation, and drug-induced hyperpigmentation. Here, 
we report a case of facial demodicosis-induced skin hyperpigmentation in a 35-year-old Saudi male who is on multiple immunosup
pressive agents. He was successfully treated with ivermectin 1% cream and had a dramatic improvement at his 3-month follow-up. 
Our aim is to shed light on this underdiagnosed cause of facial hyperpigmentation which can be easily diagnosed and followed up by 
bed side dermoscopic examination and managed effectively by anti-demodectic therapies. 
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Introduction
Demodex mites, namely, Demodex folliculorum and D. brevis, are common ectoparasites that obligatorily inhabit the 
pilosebaceous units.1,2 The term demodicosis or demodicidosis is used to describe cutaneous manifestations caused by 
demodex mites.3 Various skin conditions were attributed to the pathogenic role of demodex mites including papulo
pustular rosacea, erythematotelangiectatic rosacea, pityriasis folliculorum, granulomatous rosacea, and perioral 
dermatitis.3–5 Demodicosis-induced facial hyperpigmentation is an underdiagnosed entity. Published data on demodex- 
associated pigmentation are very limited. Upon review of English literature, only two recent studies reported this entity; 
a cohort study described morphological, dermoscopic and histopathological features of “pigmented demodicidosis” and 
a single case report by Betul Sereflican et al.6,7 We describe a case of facial demodicosis-induced hyperpigmentation 
which showed a significant clinical and dermoscopic improvement with topical ivermectin cream. Our purpose of this 
study is to encourage clinicians to be alerted to this under-recognized cause of facial hyperpigmentation which can be 
efficiently treated with topical anti-demodectic.

Case Report
A 35-year-old Saudi man presented to our dermatology clinic at King Fahad Hospital of Imam Abdulrahman Bin Faisal 
University with a complaint of asymptomatic facial skin discoloration. Initially, lesions started as brown-grey macules on 
both cheeks, which gradually expanded and conflated into larger patches over the past 2 years. He tried a combined 
formula consisted of hydroquinone 4%, tretinoin 0.1%, and hydrocortisone 1% cream for 3 months without improve
ment. His medical history was remarkable for Behcet’s disease with active ocular and neurological diseases. His 
immunosuppressive regimen at the time of dermatologic evaluation consisted of infliximab, 600 mg every 6 weeks, 
prednisolone, 5 mg daily, mycophenolate sodium, 720 mg thrice daily, and colchicine, 0.5 mg twice daily.
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Dermatological examination revealed confluent poorly demarcated grayish-brown hyperpigmented macules and patches 
with fine scales distributed symmetrically on his cheeks. The lesions on the right cheek were more pigmented compared to the 
left cheek (Figure 1A and B). A wide differential diagnosis was considered which included melasma, lichen planus 
pigmentosus, erythema dyschromicum perstans, post-inflammatory hyperpigmentation, drug-induced hyperpigmentation, 
Riehl’s melanosis and ochronosis. Further evaluation by dermoscopy showed white gelatinous filaments protruding out of 
follicular openings known as “Demodex tails” associated with reticular perifollicular pigmented network (Figure 2A).

The histopathological examination of skin punch biopsy showed epidermis with multiple demodex mites within the 
stratum corneum and folliculosebaceous units, parakeratosis, spongiosis, and lymphocytic exocytosis. A diagnosis of 
facial demodicosis-induced hyperpigmentation was given. Accordingly, the patient was treated with ivermectin 1% 
cream applied once daily over areas of hyperpigmentation for 3 months. The patient showed significant improvement in 
which the hyperpigmented patches became lighter in color with less associated scales (Figure 1C and D), and fewer 
demodex tails with partial resolution of the reticular perifollicular pigmented network on dermoscopic examination 
(Figure 2B) at a 3-month follow-up time frame.

Figure 1 (A and B) Poorly demarcated greyish-brown confluent macules and patches associated with fine rough scales on the right cheek and the left cheek respectively. 
Lesions on the right side are darker and more diffuse compared to the left side. (C and D) Sites of the lesions after using ivermectin 1% cream daily at 3-month follow-up, 
significant improvement in discoloration and texture on the right cheek and the left cheek respectively.
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Discussion
Demodex mites are common infestations that obligatorily inhabit the pilosebaceous units in mammals. There are about 
65 species of Demodex. However, only two species are recognized in human: Demodex folliculorum and D. brevis.1,2 

Demodex mites have a predilection to areas of high sebum production, specifically forehead, nose, nasolabial folds, and 
cheeks, yet they can be found in scalp, external ear, eyelashes, meibomian gland and upper chest.8

Demodex-induced facial hyperpigmentation was first described by De Amicis (1898), Mjocchi (1918) and Dubreuih 
(1901) as quoted by Hana Feuerman et al.6 Francis Burton reported 2 cases with pigmentation around the roots of the 
eyelashes where arcus demodex folliculorum was demonstrated alive on the shafts of these eyelashes.9 The term 
“pigmented demodicidosis” was given by a cohort study which was done on 19 patients who presented with facial 
pigmentation that was associated with demodicosis. Parallel to our case findings, dermoscopy showed a white gelatinous 
protrusion (demodex tails) or opaque infiltration with amorphous material coming through the hair follicle openings, 
a specific finding was a reticular uneven perifollicular pigmentation seen in all patients. Anti-demodectic treatment was 
offered, and complete and partial resolution were seen in 73.6% and 23.4%, respectively.6 Betul Sereflican et al reported 
a case of facial hyperpigmentation with high demodex density on histopathological study in an immunocompromised 
patient and questioned if this pigmentation was an inflammatory response to the infestations or it was only a coexistence.7 

Serpil Sener et al retrospectively studied the affinity of demodex toward the melanin pigment by examining the presence 
of this parasite in nevi of 110 patients, 39.1% of theses specimens found to be positive for demodex spp. with significant 
association with dermal nevus type (P-value <0.05), this may raise the question whether demodex induces pigmentation 
or it notably favors the melanin pigment environment.10

Various studies compared demodex density between immunocompromised patients and controls; majorities of these 
studies showed significant higher density of mites in immunocompromised patients; the hypotheses behind this were 
either that immunosuppression led to the increase in the number of the follicle mites causing an inflammatory reaction or 
it was an abnormal immunological response to the parasite.11–14 Our patient was similarly on multiple immunosuppres
sive regimen, and his dermoscopic and histopathologic examinations confirmed the presence of numerous demodex 
mites. Contrastingly, Iris Amitay et al who studied facial demodicosis in 28 immunosuppressed patients observed no 
significant correlation between mites count and disease severity between both groups, and this was explained by the 
attenuation of immune response to the parasite owing to the immunosuppression.15

Numerous treatment options have been used for Demodex-associated skin conditions; this includes topical and oral 
metronidazole, topical benzoyl peroxide, topical permethrin, topical crotamiton, topical ivermectin, sulphur cleansers, 
and topical azelaic acid.6,15,16

Figure 2 (A) dermoscopic picture showing white gelatinous filaments protruding through follicular openings “demodex tails” (arrows), and reticular perifollicular pigmented 
network (circle). (B) dermoscopic picture showing improvement after 3 months of treatment with ivermectin 1% cream.
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Our review of the literature revealed a very limited data on the management of Demodicosis-induced facial 
hyperpigmentation.6,7 Hana Feuerman et al described the use of different topical anti-demodectic in treating this entity 
in 19 patients specifically ivermectin 1% cream, benzoyl peroxide 2.5% gel, crotamiton cream, metronidazole 0.75% gel, 
and permethrin 5% cream. This resulted in complete resolution in all patients except for two patients who had a partial 
response to topical treatment in which oral isotretinoin or oral metronidazole were added to their management and 
showed further improvement.6 Ivermectin 1% cream (SOOLANTRA) is approved by the FDA for the indication for the 
treatment of inflammatory lesions of rosacea and was considered the most effective topical treatment for rosacea in 
a large network meta-analysis study.17 Our patient was treated with Ivermectin 1% cream once daily for three-month 
duration with a dramatic improvement.

Conclusion
Facial hyperpigmentation is a major cosmetic concern and might have a great negative psychosocial impact on person’s 
life.18,19 One of the most important causes yet an under-recognized entity is demodex-induced facial hyperpigmentation. 
Our aim is to encourage dermatologists to add this entity to the differential diagnosis of facial pigmentation in healthy 
individuals and more importantly immunocompromised patients. We recommend considering dermoscopic examination 
which can easily confirm the diagnosis. Treatment with anti-demodectic, namely, ivermectin 1% cream showed 
acceptable cosmetic result.

Abbreviation
D. brevis, Demodex brevis.
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