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Abstract

Trichodysplasia spinulosa (TS) is a rare skin condition
that occurs mainly in immunosuppressed patients.
Although initially postulated to be an adverse effect
of immunosuppressants, TS-associated polyomavirus
(TSPyV) has since been isolated from TS lesions and is
now considered to be the causative agent.
Trichodysplasia spinulosa presents with
folliculocentric papules with protruding keratin
spines, most commonly on the central face.
Trichodysplasia spinulosa can be diagnosed
clinically, but the diagnosis can be confirmed with
histopathological examination. Histological findings
include the presence of hyperproliferating inner root
sheath cells containing large eosinophilic
trichohyaline granules. Polymerase chain reaction
(PCR) can also be used to detect and quantify TSPyV
viral load. Owing to the paucity of reports in the
literature, TS is frequently misdiagnosed and there is
no high-quality evidence to guide management.
Herein, we present a renal transplant recipient with
TS that did not respond to topical imiquimod but
improved upon treatment with valganciclovir and
reduction of the mycophenolate mofetil dose. Our
case highlights the inverse relationship between
immune status and disease progression in this
condition.

Keywords: immunosuppression, mycophenolate mofetil,
transplant, trichodysplasia spinulosa, valganciclovir

Introduction
Trichodysplasia spinulosa (TS)
exclusively in immunosuppressed patients

presents almost

[11.

-1-

Trichodysplasia spinulosa was first reported in 1995
in a renal transplant recipient treated with
cyclosporine [2]. The term trichodysplasia spinulosa
was then coined in 1999 by Haycox et al. in their
report of a combined renal and pancreatic transplant
recipient on tacrolimus, azathioprine, and
prednisone [3]. Although initially believed to be an
adverse effect of cyclosporine, in 2010, the causative
agent of TS, TS-associated polyomavirus (TSPyV), was
isolated and characterized from the keratotic
spicules of a patient [4]. To date, approximately 60
cases of TS have been described in the literature [1].
Trichodysplasia spinulosa presents characteristically
with a folliculocentric papular eruption with keratin
spine formation, most frequently on the face [5,6].
Owing to its rarity, this condition is often
misdiagnosed and there is a lack of evidence to
support any gold standard treatment. Herein, we
report a renal transplant recipient with TS and the
significant improvement upon administration of
valganciclovir and reduction of the dose of
mycophenolate mofetil.

Case Synopsis

A 71-year-old-woman presented to our dermatology
clinic with a 5-month history of asymptomatic skin-
colored follicular papules on her face. She reported
her rash had started while travelling through
Southeast Asia, where she had significant amounts
of sun exposure. She had previously been diagnosed
by two different dermatologists as having rosacea
and seborrheic dermatitis. She had tried and failed
doxycycline, metronidazole 0.75% cream, sulfur-
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Figure 1. A-D) Diffuse folliculocentric papules with white spiny projections over the forehead, nose, medial cheeks, and forearms. E-F)
Marked clinical improvement upon introduction of valganciclovir and reduction in the dose of mycophenolate mofetil.

containing face wash, ketoconazole 2% cream,
ketoconazole 2% shampoo, tacrolimus 0.1%
ointment, and hydrocortisone 2.5% cream. Of note,
she had undergone an unrelated kidney transplant a
year prior to her presentation, for which she was
taking mycophenolate mofetil 720mg twice daily,
prednisone 5mg once daily, and oral tacrolimus Tmg
once daily.

Examination revealed diffuse papules with white
spiny projections over the forehead, eyebrows, nose,
medial cheeks, chin, upper arms, and trunk (Figure
1). She also had bilateral loss of the lateral eyebrows,
but no alopecia elsewhere. The clinical differential
diagnosis mainly centered on trichodysplasia
spinulosa because of the distinctive eruption of
keratin spines in the setting of immunosuppression.

Two 4mm punch biopsies taken from the left medial
and right lateral eyebrow revealed dysmorphic
terminal-sized follicles with expanded outer root
sheaths containing coarse trichohyalin granules
along with an absence of formed hair shafts or
follicular papillae, diagnostic of TS (Figure 2). She
was started on oral valganciclovir 450mg twice a day
and the renal team halved the dose of
mycophenolate mofetil to 360mg twice daily to
reduce immunosuppression. She was also started on

imiquimod 5% cream three times a week. Despite
reporting slight improvement with imiquimod, she
self-discontinued this after three weeks because of
dryness. She was then offered acitretin or a topical
retinoid but declined due to concern for side effects.
After an initial flare related to sun exposure during a
vacation, she experienced gradual and continued
improvement over the next several months;
valganciclovir was tapered and stopped
approximately one year after her initial presentation.
On her last follow-up two years after presentation,
she was satisfied with her current condition and had
minimal skin involvement.

Figure 2. Histological sections stained with H&E show the
bulbar/stem portions of superficial dysmorphic terminal-sized
follicles with expanded inner root sheaths containing coarse
trichohyalin granules, along with absence of formed hair shaft or
follicular papillae. A) 40x; B) 200x.
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Case Discussion

Trichodysplasia spinulosa is a folliculocentric skin
infection that occurs chiefly in immunosuppressed
patients. It has been reported in ages 5 to 70 and
does not appear to have any sex predilection [5].
Although initially described in association with
cyclosporine use in solid organ transplant patients
[7,8], TS was subsequently reported in association
with other immunosuppressants [9,10] and
hematological malignancies [11,12]. Trichodysplasia
spinulosa has also been reported in one patient with
no history of immunosuppression that was treated
with vismodegib for basal cell carcinomas arising
from Gorlin syndrome [13].

As exemplified by the improvement in our patient’s
condition when immunosuppression was reduced,
there is an inverse relationship seen between
immune status and disease progression in TS. This
supports the increasingly accepted hypothesis that
infection with TSPyV is the likely driving agent in this
condition. TSPyV was first isolated from plucked
spicules of TS patients using DNA amplification [4].
However, given that TSPyV infection is largely

prevalent in the general population, with
seropositivity rates of 70% in healthy adults [14,15],
it is likely that factors other than
immunosuppression are involved in the

pathophysiology of TS. Recent data suggests that
primary infection, rather than reactivation of latent
infection, may be necessary for the development of
TS [16]. Interestingly, in our patient, both the initial
presentation and a later flare were attributed to sun
exposure. Ultraviolent (UV) radiation is known to be
a trigger for reactivation of viral infections, most
prominently herpes simplex virus, but also possibly
varicella zoster virus, human papillomavirus, and
human immunodeficiency virus [17]. The effect of UV
radiation on TSPyV remains to be studied. Recently,
another human polyomavirus, human polyomavirus
9 (HPyV9) has been reported to cause a widespread
eruption characterized by hyperkeratotic papules
and plaques in solid organ transplant recipients [18].
These findings suggest that the manifestations of
various human polyomavirus infections in
immunosuppressed patients remain incompletely
understood.

Trichodysplasia spinulosa can be diagnosed clinically
but histopathological findings and molecular testing
provide diagnostic confirmation. The features seen
in TS relate to disruption of normal hair maturation.
Trichodysplasia spinulosa characteristically presents
with skin-colored or erythematous follicular papules
with protruding white-yellowish keratin spines
[1,5,19]. It most commonly affects the central face,
but can also occur on the neck, trunk, and
extremities. As the disease progresses, varying
alopecia and leonine facies can occur. Alopecia most
commonly involves the eyebrows but can also
involve the eyelashes and scalp [1,5,19]. On
dermatoscopy, TS can be distinguished from other
hyperkeratotic disorders by the presence of long,
bright white spicules that protrude peripherally from
follicular openings, compared to the dark, confined
keratin plugs seen in other hyperkeratotic conditions
[20]. The differential diagnosis of TS includes
folliculitis, keratosis pilaris, ulerythema, lichen
spinulosus, lichen planopilaris, multiple minute
digitate hyperkeratosis, spiculate demodicosis,
alopecia mucinosa, trichostasis spinulosa, follicular
graft-versus-host disease, and follicular spicules of
multiple myeloma [5,9].

Histologically, the hallmark of TS is the presence of
hyperproliferating inner root sheath cells containing
large eosinophilic trichohyaline granules. Other
features include abnormally large hair follicles with
dilated infundibula, along with small or absent
papillae owing to hair bulb hyperplasia. On
immunostaining, high expression of the proliferative
marker Ki67 is common [1,5]. The diagnosis of TS can
also be confirmed with a “pull test,” by removing
keratin spicules with tweezers and using light
microscopy to visualize inner root sheath keratin
accumulation [21]. Electron microscopy can also be
used to demonstrate the presence of intranuclear
polyomavirus particles within inner root sheath cells
[21]. Alternatively, real-time polymerase chain
reaction (RT-PCR) can provide both diagnostic
confirmation and TSPyV viral load quantification.
TSPyV can be found in low amounts (i.e., <10 copies
per cell) in non-TS tissues [5,22]. However, it remains
unknown whether viral load correlates with disease
severity.
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There is limited data regarding the optimal
treatment of TS. Topical cidofovir 1-3% cream,
applied twice daily, is a reasonable first-line option
when available. Topical cidofovir has been shown to
result in clinical improvement and reduction in
TSPyV viral loads [1,5]. Studies have shown that
cidofovir inhibits human polyomavirus replication in
vitro, but its potential effects on TSPyV replication
remain uninvestigated [23]. Although nephrotoxicity
is a side effect of cidofovir when administered
intravenously, no renal complications from topical
cidofovir have been reported so far [5,24]. However,
the availability of topical cidofovir is limited in many
countries. Another antiviral, oral valganciclovir, is
more widely available and has also been shown to
result in improvement in multiple cases [1,19,25,26].
Other therapies, including topical and oral retinoids,
topical imiquimod, topical corticosteroids,
keratolytics, and antibiotics have exhibited more
mixed results [1,5]. Reduction of
immunosuppression is also effective, but should only
be attempted in the appropriate clinical scenario and
in consultation with transplant specialists because of
the risk of organ rejection [1]. In our patient,

References

1.  Curman P, Ndsman A, Brauner H. Trichodysplasia spinulosa: a
comprehensive review of the disease and its treatment. J Eur Acad
Dermatol Venereol. 2021;35:1067-76. [PMID: 33559344].

Izakovic J, Blichner SA, Diiggelin M, Guggenheim R, Itin PH. [Hair-
like hyperkeratoses in patients with kidney transplants. A new
cyclosporin  side-effect]l. Hautarzt. 1995;46:841-6. [PMID:
85672671.

Haycox CL, Kim S, Fleckman P, Smith LT, Piepkorn M, Sundberg JP,
Howell DN, Miller SE. Trichodysplasia spinulosa--a newly
described folliculocentric viral infection in an
immunocompromised host. J Investig Dermatol Symp Proc.
1999;4:268-71. [PMID: 106743791.

van der Meijden E, Janssens RW, Lauber C, Bouwes Bavinck JN,
Gorbalenya AE, Feltkamp MC. Discovery of a new human
polyomavirus associated with trichodysplasia spinulosa in an
immunocompromized patient. PLoS Pathog. 2010;6:e1001024.
[PMID: 20686659].

Wu JH, Nguyen HP, Rady PL, Tyring SK. Molecular insight into the
viral biology and clinical features of trichodysplasia spinulosa. Br J
Dermatol. 2016;174:490-8. [PMID: 26479880].

Liew YCC, Kee TYS, Kwek JL, Tang PY, Oh CC. Photodynamic
therapy for the treatment of trichodysplasia spinulosa in an Asian
renal transplant recipient: A case report and review of literature.
JAAD Case Rep. 2021,;7:74-83. [PMID: 33354613].

Chastain MA, Millikan LE. Pilomatrix dysplasia in an
immunosuppressed patient. JAm Acad Dermatol. 2000;43:118-22.
[PMID: 10863236].

introduction of valganciclovir and reduction in
mycophenolate mofetil resulted in marked clinical
improvement.

Conclusion

Trichodysplasia spinulosa is a rare condition that is
commonly misdiagnosed in immunosuppressed
patients. Herein, we report a renal transplant
recipient with TS that was initially diagnosed as
rosacea and seborrheic dermatitis. Our patient
improved upon use of valganciclovir and reduction
of  immunosuppression.  Given the high
seropositivity of TSPyV infection in the general
population, it is possible that TS is underdiagnosed.
Our case illustrates the importance of having a high
index of suspicion for TS in immunosuppressed
patients presenting with a hyperkeratotic follicular
eruption on the central face.

Potential conflicts of interest
The authors declare no conflicts of interest.

Heaphy MR, Jr, Shamma HN, Hickmann M, White MJ.
Cyclosporine-induced folliculodystrophy. J Am Acad Dermatol.
2004;50:310-5. [PMID: 14726894].

Sonstegard A, Grossman M, Garg A. Trichodysplasia spinulosain a
kidney transplant recipient. JAMA Dermatol. 2021;157:105. [PMID:
33146676].

Wyatt AJ, Sachs DL, Shia J, Delgado R, Busam KJ. Virus-associated
trichodysplasia spinulosa. Am J Surg Pathol. 2005;29:241-6. [PMID:
15644782].

. Matthews MR, Wang RC, Reddick RL, Saldivar VA, Browning JC.
Viral-associated trichodysplasia spinulosa: a case with electron
microscopic and molecular detection of the trichodysplasia
spinulosa-associated human polyomavirus. J Cutan Pathol.
2011;38:420-31. [PMID: 21251037].

Sadler GM, Halbert AR, Smith N, Rogers M. Trichodysplasia
spinulosa associated with chemotherapy for acute lymphocytic
leukaemia. Australas J Dermatol. 2007;48:110-4. [PMID: 17535200].
Richey JD, Graham TA, Katona T, Travers JB. Development of
trichodysplasia spinulosa: case report of a patient with Gorlin
syndrome treated with vismodegib. JAMA Dermatol.
2014;150:1016-8. [PMID: 25054782].

Fukumoto H, Li TC, Kataoka M, Hasegawa H, Wakita T, Saeki H,
Suzuki T, Katano H. Seroprevalence of trichodysplasia spinulosa-
associated polyomavirus in Japan. J Clin Virol. 2015;65:76-82.
[PMID: 25766994].

van der Meijden E, Kazem S, Burgers MM, Janssens R, Bouwes
Bavinck JN, de Melker H, Feltkamp MC. Seroprevalence of

12.

15.



Dermatology Online Journal || Case Report

Volume 28 Number 6|November/December 2022
28(6):3

16.

17.

18.

19.

20.

trichodysplasia spinulosa-associated polyomavirus. Emerg Infect
Dis. 2011;17:1355-63. [PMID: 21801610].

van der Meijden E, Horvath B, Nijland M, de Vries K, Racz EK,
Diercks GF, de Weerd AE, Clahsen-van Groningen MC, van der Blij-
de Brouwer CS, van der Zon AJ, Kroes ACM, Hedman K, van
Kampen JJA, Riezebos-Brilman A, Feltkamp MCW. Primary
polyomavirus infection, not reactivation, as the cause of
trichodysplasia spinulosa in immunocompromised patients. J
Infect Dis. 2017;215:1080-4. [PMID: 27578847].

Norval M. The effect of ultraviolet radiation on human viral
infections. Photochem Photobiol. 2006;82:1495-504. [PMID:
170178471.

Mishra N, Ng J, Strom MA, Jain K, Thakkar R, Joshi S, Pereira M,
Shah L, Grossman ME, Lee MJ, De Michele S, Silvers DN, Faust PL,
Lipkin WI, Gallitano SM. Human polyomavirus 9—an emerging
cutaneous and pulmonary pathogen in solid organ transplant
recipients. JAMA Dermatology. 2022;158:293-8. [PMID: 35138364].
Jose A, Dad T, Strand A, Tse JY, Plotnikova N, Boucher HW, Sarnak
MJ, Gilbert SJ, Goyal N. Trichodysplasia spinulosa: Case reports
and review of literature. Transpl Infect Dis. 2020;22:e13342. [PMID:
32475005].

Stonesifer CJ, Husain SA, Niedt GW, Gallitano SM. Dermatoscopy
case of the month: trichodysplasia spinulosa. JAAD Case Rep.
2021;17:116-8. [PMID: 34746353].

21.

22.

23.

24,

25.

26.

Lee JS, Frederiksen P, Kossard S. Progressive trichodysplasia
spinulosa in a patient with chronic lymphocytic leukaemia in
remission. Australas J Dermatol. 2008;49:57-60. [PMID: 18186853].
Kazem S, van der Meijden E, Kooijman S, Rosenberg AS, Hughey
LC, Browning JC, Sadler G, Busam K, Pope E, Benoit T, Fleckman P,
de Vries E, Eekhof JA, Feltkamp MC. Trichodysplasia spinulosa is
characterized by active polyomavirus infection. J Clin Virol.
2012;53:225-30. [PMID: 22196870].

Andrei G, Topalis D, De Schutter T, Snoeck R. Insights into the
mechanism of action of cidofovir and other acyclic nucleoside
phosphonates against polyoma- and papillomaviruses and non-
viral induced neoplasia. Antiviral Res. 2015;114:21-46. [PMID:
25446403].

Araya CE, Lew JF, Fennell RS, 3rd, Neiberger RE, Dharnidharka VR.
Intermediate-dose cidofovir without probenecid in the treatment
of BK virus allograft nephropathy. Pediatr Transplant. 2006;10:32-
7.[PMID: 16499584].

Holzer AM, Hughey LC. Trichodysplasia of immunosuppression
treated with oral valganciclovir. JAm Acad Dermatol. 2009;60:169-
72.[PMID: 19103376].

Kirchhof MG, Shojania K, Hull MW, Crawford RI, Au S.
Trichodysplasia spinulosa: rare presentation of polyomavirus
infection in immunocompromised patients. J Cutan Med Surg.
2014;18:430-5. [PMID: 25348766].





