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family practice and literature review: “Just an
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Abstract

Onychomycosis is the most prevalent nail disease and is frequently encountered in clinical practice. Despite having multiple
therapeutic options, of which systemic antifungals are the most effective, treatment is not always mandatory in all patients.
Especially when considering systemic treatment, the risk of adverse reactions may outweigh the potential benefits of
treatment. In this case report, we present a clinical case of a 49-year-old male patient with a blank past medical history who
experienced a severe drug eruption from terbinafine prescribed for mild onychomycosis that required discontinuation of

terbinafine, additional evaluation, and treatment of this adverse reaction.
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Introduction

Onychomycosis, a fungal infection of the nail caused by der-
matophytes, yeasts, and non-dermatophyte molds, is the most
common nail disease with an estimated prevalence of 4.3% in
North America and Europe and a worldwide estimated preva-
lence of 5.5%, respectively.!> However, the prevalence of
onychomycosis can increase markedly with advancing age,
with underlying conditions such as diabetes, or in different
continents and climates.>® Although frequently having an
indolent course, onychomycosis is considered not to resolve
spontaneously.”'® Onychomycosis severity can range from
mild, affecting only a limited portion of the nail, to severe,
involving the majority of the nail plate and the nail matrix,
and/or causing substantial subungual hyperkeratosis and der-
matophytomas.!! Regardless of severity, many patients find
the associated changes disfiguring and bothersome, and in a
considerable number of patients, onychomycosis can affect
the quality of life.'">”'> By contrast, onychomycosis remains
asymptomatic in many patients, often unaware of having
onychomycosis in the first place.>>%16.17

Not only those suffering from evident symptoms or com-
plications but also those with predominantly cosmetic

concerns will consult their physician. Requests for treatment
are not seldom driven by commercial campaigns that draw
attention to onychomycosis and frame it as ugly, unhygienic,
and a disease that requires treatment.'® However, according
to current guidelines, treatment is not always mandatory.'*2°
Physicians may suffice by providing the necessary informa-
tion and, if applicable, reassurance. Satisfactory for some,
other patients may persist in their request. If treatment is
indicated, oral terbinafine for a minimum of 3 months is rec-
ommended.'??? In terms of cure rates, terbinafine achieves
70% mycological, and 38% complete cure, the latter
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Figure |. The nail as presented before starting terbinafine.

consisting of both clinical and mycological cure.?® Despite
being the most effective option, a 38% chance of a complete
cure could arguably be regarded as modest; at the end of the
day, patients will primarily be interested in normal-looking
nails after completing their treatment. Even after successful
treatment with terbinafine, a recurrence rate of 33% after an
average of 36months is significant.?!* Moreover, terbin-
afine can have potentially serious side effects, such as severe
skin reactions, and cases of liver failure have been
described. %’

In this case report, we present a case of a patient who
developed a severe adverse reaction to terbinafine, illustrat-
ing an important potential harm of oral antifungal treatment
prescribed for onychomycosis. Written informed consent
was received on July 30th, 2023.

Case description

A 49-year-old male patient with a blank medical history vis-
ited our practice because of a discolored greater toenail.
Normally rarely attending the clinic, he was embarrassed
about his abnormal-looking nails. Having tried multiple
home remedies, he decided to make an appointment. He
explained that at first, only the greater toenail was affected.
Now, it seemed to be spread to adjacent nails which discon-
certed him. After reading information on the internet, he
opted for oral terbinafine. There were no mechanical issues,
pain, or concomitant infections present. On examination, his
toenail was moderately affected (Figure 1). Given the
patient’s preference and after explaining the expected results
and potential side effects, the attending physician provided
the requested prescription.

Figure 2. The skin reaction after |1 days.

Eleven days later, he returned to the clinic with a red, non-
itching macular rash on his chest and axillary region (Figure
2). Suspecting a mild allergic reaction, fexofenadine 180 mg
o.d. was prescribed, and terbinafine was discontinued. Four
days later, fexofenadine not having improved his symptoms,
he returned to the practice again. His upper body had turned
“completely red” (Figure 3). On examination, a confluence
erythematosquamous rash was seen, suggestive of exfolia-
tive dermatitis.?® A severe allergic reaction to terbinafine was
suspected, and after consulting a dermatologist, predniso-
lone 30 mg o.d. was started, and the patient was referred to
the dermatologist.

On examination, we observed an erythrodermic patient
with a diffuse erythematosquamous rash with collarette-
shaped desquamations, extending from the neck over the
entire torso, to the arms and thighs. The lower legs and hands
were showing smaller erythematosquamous papules. No
bullae or vesicles were present. The oral mucosa and eyes
were not affected, and his temperature was normal. To
exclude a drug reaction with eosinophilia and systemic
symptoms (DRESS syndrome), a blood test was performed,
showing an elevated erythrocyte sedimentation rate (ESR)
(25mm/h), leukocytosis (27.8 X 10%/L), but no eosinophilia
or other blood count abnormalities, nor any abnormal liver
or kidney function tests. Thus, the dermatologist’s conclu-
sion was a severe drug eruption from oral terbinafine in the
form of exfoliative dermatitis, confirming our suspected



Watjer et al.

Figure 3. The skin reaction after 15days.

diagnosis. The consulting dermatologist decided not to per-
form a skin biopsy due to the highly suggestive history and
findings on physical examination. Prednisolone was contin-
ued, and topical treatments in the form of betamethasone,
Calmurid, and vaseline paraffin ointment were added. Three
weeks later, returning to our practice for follow-up, the rash
was fully resolved and the skin had returned to normal.

Discussion

Case evaluation

This case represents an example of a severe drug reaction to
terbinafine, a relatively rare but well-known adverse event.?
Although our patient was very much bothered by the cos-
metic changes caused by the fungal infection, the onycho-
mycosis was mild and without additional consequences or
complications that otherwise would have warranted treat-
ment. Oral terbinafine provided an opportunity to rid this
patient of his onychomycosis but also exposed him to poten-
tial adverse reactions, as illustrated.

Review of the literature

As for most antifungals, the primary mechanism of action of
terbinafine is the inhibition of fungal membrane production
and ergosterol synthesis.’*3! Terbinafine belongs to the
group of allylamines and works as a non-competitive inhibi-
tor of the enzyme squalene epoxidase, preventing the con-
version of squalene to squalene-epoxide.® The most common

adverse reactions are headaches, gastrointestinal symptoms,
and rashes.?! Less common adverse reactions include visual
disturbances, dysgeusia, and transient transaminitis.’!
Regarding the skin, rashes not otherwise specified (6%), pru-
ritus (3%), and urticaria (1%) are most frequently reported.*
Specific cutaneous conditions linked to terbinafine use
include fixed drug eruption, erythema multiforme, erythema
annulare centrifugum-like eruption, sub-acute lupus erythe-
matosus, flare-ups of psoriasis, psoriasis de novo, and more
severe reactions such as exfoliative dermatitis, acute gener-
alized exanthematous pustulosis, and toxic epidermal necrol-
ysis.??3* No specific incidence rates are available for specific
skin reactions, including exfoliative dermatitis as in our
case.’? Although most adverse reactions to terbinafine are
mild and do not warrant discontinuation, some are more
severe, and even cases of fulminant liver failure requiring
liver transplantation have been reported.>> However, as for
adverse skin reactions, incidence rates for specific hepatic
reactions are lacking, and only rough estimates are men-
tioned, for example, “0.01% or “less than 1 in 1000.” 8323637
Regarding alternative treatments for onychomycosis as
opposed to oral terbinafine, other systemic antifungals or
topical treatments might have been considered. However,
alternative systemic antifungal treatments pose similar risks
to adverse reactions, and topical treatments, although carry-
ing a much lower risk of serious adverse reactions, are unfor-
tunately significantly less effective than systemic antifungal
treatment.?*® Our case was an example of a rare but severe
cutaneous adverse reaction to terbinafine in the form of exfo-
liative dermatitis that warranted the discontinuation of terbi-
nafine and the addition of systemic corticosteroid treatment.

Conclusion

Patients visiting their family physician often wish to receive
a form of treatment, hoping this will resolve their problem.
However, many problems presented do not require pharma-
cological treatment. Some issues cannot be solved at all,
some are self-limiting in nature and only require sympto-
matic treatment, and some problems do not warrant treat-
ments despite having multiple treatment options. A mild case
of onychomycosis, without an increased risk of complica-
tions, is a good example of the latter, since treatment is not
always warranted in such cases. Physicians, however, may
be tempted to prescribe treatment to comply with the expec-
tations of the patient, rather than making a choice primarily
based on medical necessity or urgency. As for any treatment,
physicians should weigh the severity, burden, and expected
outcome of a disease against the potential harms of the treat-
ment considered. Oral antifungal treatment for onychomyco-
sis not only cures less than half of the patients treated, with
onychomycosis recurring in one-third of patients but also has
the potential to cause severe adverse reactions, as illustrated.
The principle of “primum non nocere” incorporated in the
Hippocratic oath and roughly translated to “abstain from all
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intentional wrong-doing and harm” still holds. When con-
fronted with medical challenges and having to choose
between treatment with an uncertain outcome or watchful
waiting, the latter is often the better choice.

Acknowledgements

We would like to thank the patient who so kindly consented to the
publication of his case report.

Author contribution statement

R.W. and J.E. were responsible for the conceptualization, J.E.,
K.Q., T.B., and M.N. provided the resources and data, R.W. was
responsible for writing the original draft, J.E. and T.B. provided
supervision, and J.E., K.Q., M.N, and T.B. were all involved in the
reviewing and editing process.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

Ethics approval

Our institution does not require ethical approval for reporting indi-
vidual cases or case series.

Informed consent

Written informed consent was obtained from the patient(s) for their
anonymized information to be published in this article.

ORCID iD

Roeland M Watjer https://orcid.org/0000-0001-9145-7353

References

1. Sigurgeirsson B and Baran R. The prevalence of onychomy-
cosis in the global population—A literature study. J Eur Acad
Dermatol 2014; 28(11): 1480-1491.

2. Lipner SR and Scher RK. Onychomycosis clinical overview
and diagnosis. J Am Acad Dermatol 2019; 80(4): 835-851.

3. Elewski BE and Charif MA. Prevalence of onychomycosis in
patients attending a dermatology clinic in Northeastern Ohio
for other conditions. Arch Dermatol 1997; 133(9): 1172-1173.

4. Effendy I, Lecha M, de Chauvin MF, et al. Epidemiology and
clinical classification of onychomycosis. J Eur Acad Dermatol
2005; 19: 8-12.

5. Papini M, Piraccini BM, Difonzo E, et al. Epidemiology of
onychomyecosis in Italy: prevalence data and risk factor identi-
fication. Mycoses 2015; 58(11): 659-664.

6. Ekeng BE, Kibone W, Itam-Eyo AE, et al. Onychomycosis
in patients with diabetes mellitus in Africa: a global scoping
review, 2000-2021. Mycopathologia 2023; 188(3): 173—182.

7. Maggioni D, Cimicata A, Pratico A, et al. Clinical evaluation
of a topical formulation for the management of onychomyco-
sis. J Clin Aesthet Dermatol 2020; 13(7): 53-57.

10.

11.

12.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Lipner SR and Scher RK. Onychomycosis: treatment and
prevention of recurrence. J Am Acad Dermatol 2019; 80(4):
853-867.

Bristow IR and Spruce MC. Fungal foot infection, cellulitis
and diabetes: a review. Diabetic Med 2009; 26(5): 548-551.
Roujeau JC, Sigurgeirsson B, Korting HC, et al. Chronic der-
matomycoses of the foot as risk factors for acute bacterial
cellulitis of the leg: a case-control study. Dermatology 2004;
209(4): 301-307.

Carney C, Tosti A, Daniel R, et al. A new classification
system for grading the severity of onychomycosis: onycho-
mycosis Severity Index. Arch Dermatol 2011; 147(11):
1277-1282.

Drake LA, Scher RK, Smith EB, et al. Effect of onychomy-
cosis on quality of life. J Am Acad Dermatol 1998; 38(5):
702-704.

Gupta AK and Mays RR. The impact of onychomycosis on
quality of life: a systematic review of the available literature.
Skin Appendage Disor 2018; 4(4): 208-216.

Lubeck DP, Gause D, Schein JR, et al. A health-related qual-
ity of life measure for use in patients with onychomycosis: a
validation study. Qual Life Res 1999; 8(1-2): 121-129.
Elewski BE. The effect of toenail onychomycosis on patient
quality of life. Int J Dermatol 1997; 36(10): 754-756.

Rathur H, Housley A, Betts C, et al. Asymptomatic onycho-
mycosis is more common in high risk diabetic feet rather
than in subjects with raised HbA(1c). Diabetologia 2005; 48:
A360.

Bunyaratavej S, Pattanaprichakul P, Leeyaphan C, et al.
Onychomycosis: a study of self-recognition by patients and
quality of life. Indian J Dermatol Ve 2015; 81(3): 270-274.
W<t Jong G, Stricker BHC and Sturkenboom MC. Marketing
in the lay media and prescriptions of terbinafine in primary
care: Dutch cohort study. BMJ 2004; 328(7445): 931.
BIVCNGIJW T. NHG-Standaard Dermatomycosen (Derde
Herziening). 3rd ed. Nederlands: Huisartsen Genootschap,
2022.

Goldstein AO and Bhatia N. Onychomycosis: Management.
Philadelphia, PA: UpToDate, 2022.

Kreijkamp-Kaspers S, Hawke K, Guo L, et al. Oral antifungal
medication for toenail onychomycosis. Cochrane Database
Syst Rev 2017; 7: CD010031.

Gupta AK, Daigle D and Foley KA. Topical therapy for toe-
nail onychomycosis: an evidence-based review. Am J Clin
Dermatol 2014; 15(6): 489-502.

Gupta AK and Stec N. Recent advances in therapies for onych-
omycosis and its management. #7000Res 2019; 8: F1000.
Piraccini BM, Sisti A and Tosti A. Long-term follow-up of
toenail onychomycosis caused by dermatophytes after suc-
cessful treatment with systemic antifungal agents. J Am Acad
Dermatol 2010; 62(3): 411-414.

Kao WY, Su CW, Huang YS, et al. Risk of oral antifungal
agent-induced liver injury in Taiwanese. Br J Clin Pharmacol
2014; 77(1): 180-189.

Greenblatt HK and Greenblatt DJ. Liver injury associated
with ketoconazole: review of the published evidence. J Clin
Pharmacol 2014; 54(12): 1321-1329.

Greenblatt DJ and Mikus G. Ketoconazole and liver injury: a
five-year update. Clin Pharmacol Drug Dev 2019; 8(1): 6-8.
Samel ADC and Chia-Yu. Drug eruptions. UpToDate.
Philadelphia, PA: UpToDate, 2023.


https://orcid.org/0000-0001-9145-7353

Watjer et al.

29.

30.

31.

32.

33.

Hall M, Monka C, Krupp P, et al. Safety of oral terbin-
afine—Results of a postmarketing surveillance study in 25884
patients. Arch Dermatol 1997; 133(10): 1213-1219.

Herrick EJ and Hashmi MF. Antifungal ergosterol synthesis
inhibitors. St. Petersburg, FL: StatPearls, 2023.

Maxfield L, Preuss CV and Bermudez R. Terbinafine. St.
Petersburg, FL: StatPearls, 2023.

Gupta AK, Lynde CW, Lauzon GJ, et al. Cutancous adverse
effects associated with terbinafine therapy: 10 case reports
and a review of the literature. Br J Dermatol 1998; 138(3):
529-532.

Bonsmann G, Schiller M, Luger TA, et al. Terbinafine-induced
subacute cutaneous lupus erythematosus. J Am Acad Dermatol
2001; 44(6): 925-931.

34.

35.

36.

37.

38.

Vedove CD, Del Giglio M, Schena D, et al. Drug-induced
lupus erythematosus. Arch Dermatol Res 2009; 301(1):
99-105.

Gadour E and Kotb A. Systematic review of antifungal-
induced acute liver failure. Cureus 2021; 13(10): ¢18940.
Perveze Z, Johnson MW, Rubin RA, et al. Terbinafine-
induced hepatic failure requiring liver transplantation. Liver
Transpl 2007; 13(1): 162-164.

Amichai B and Grunwald MH. Adverse drug reactions of the
new oral antifungal agents—terbinafine, fluconazole, and itra-
conazole. Int J Dermatol 1998; 37(6): 410-415.

Foley K, Gupta AK, Versteeg S, et al. Topical and device-
based treatments for fungal infections of the toenails.
Cochrane Database Syst Rev 2020; 1: CD012093.



