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in combination with the present patient’s classic cutaneous pre-
sentation, would indicate that the full spectrum of NLE’s mani-
festations can occur in the absence of autoimmunity in the ma-
ternal genetic donor. Therefore, from a clinical perspective, we
suggest that NLE should be considered possible in an infant
when there is a history of autoimmune connective tissue dis-
ease or appropriate circulating IgG autoantibodies in the ges-
tational mother.
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COMMENT & RESPONSE

Confirmatory Testing for Onychomycosis
To the Editor We read with great interest the article by Mikai-
lov et al1 on the cost-effectiveness of laboratory testing be-
fore treatment of onychomycosis. In this article, the authors
did a substantial analysis of the cost and potential harm
associated with 3 methods of onychomycosis assessment
prior to therapy with oral terbinafine or efinaconazole, 10%.
They include the potassium hydroxide and periodic acid–
Schiff stainings, which are commonly performed in derma-
tological practices. Fungal culturing should be included
because it is the only test that can prove the viability and
identity of the organism. It is particularly important when
nondermatophytes or yeast are suspected, which may not
respond to terbinafine.

The authors stress that traditionally, confirmatory test-
ing before treating onychomycosis was largely driven by
drug costs. However, there are more compelling reasons to
perform this testing that are not based on economics alone.
Empirical treatment of nail dystrophy that is assumed to be
onychomycosis may result in treatment failures and incor-
rect diagnoses. While onychomycosis is the most common

nail disorder, it may present similarly to benign nail dis-
eases, including lichen planus, psoriasis, verruca, bacterial
infections, subungual exostosis, and onychomatricoma,2

each requiring vastly different treatments. An erroneous
diagnosis would be even more detrimental with malignant
nail conditions, such as squamous cell carcinoma and
melanoma.2 Furthermore, while highly trained dermatolo-
gists and podiatrists may be able to make the diagnosis of
onychomycosis clinically in many cases, general practition-
ers and physician extenders would have less diagnostic pre-
cision. All things considered, treatment for presumed ony-
chomycosis without laboratory confirmation may cause
misdiagnosis, serious complications,3 and medicolegal
costs.

Mikailov et al1 properly base their cost calculation on the
incidence of clinically apparent liver injury due to terbin-
afine. However, additional clinically significant adverse
effects of terbinafine, including severe neutropenia and
toxic epidermal necrolysis,4 should also be included. To be
complete, the other oral treatment option approved by the
US Food and Drug Administration, itraconazole, with poten-
tial adverse effects such as liver failure, peripheral neuropa-
thy and cardiovascular events,5 should be analyzed. Both of
these oral medications may also interact with the patients’
existing drugs through the CYP450 system, causing other
adverse effects.

While Mikailov et al1 have written an important cost
analysis on laboratory confirmation prior to treatment
for onychomycosis, as dermatologists we have an obligation
to weigh other factors, such as patient morbidity and mor-
tality. We strongly advocate that physicians confirm the
diagnosis before initiating treatment in all cases of nail
dystrophy.3
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To the Editor Mikailov and colleagues1 propose that the empiri-
cal treatment of onychomycosis with terbinafine without con-
firmatory testing is cost-effective. While the approach may be
reasonable when disease prevalence is exceedingly high, pre-
scribing medications with known adverse effects, some seri-
ous, leads to delay in correct treatment and unnecessary
therapy for patients with dystrophic nails who do not have ony-
chomycosis. In fact, only about half of dystrophic nails are
caused by fungi2,3; the other half are manifestations of pso-
riasis, lichen planus, and trauma, among other causes. If em-
pirical treatment is provided for clinically suspected onycho-
mycosis in dystrophic nails, correct treatment is delivered only
half the time, the same probability as a random coin flip. The
calculations of cost savings using 75% disease prevalence by
Mikailov et al1 overestimate savings. Fingernail dystrophy with-
out toenail involvement is seldom caused by a dermato-
phyte; therefore, empirical treatment with terbinafine should
be administered with caution. Furthermore, recent meta-
analyses for the prevalence of onychomycosis in Europe and
North America estimate it to be only 4%, with previous re-
ports of 7% to 14% in North America.3-5

Mikailov et al1 also discuss the cost savings for liver func-
tion test monitoring during terbinafine therapy. While the in-
cidence of apparent liver injury from terbinafine is low, one
needs to consider quality of life issues and financial repercus-
sions of other adverse effects such as dysgeusia, gastrointes-
tinal upset, and more serious systemic manifestations includ-
ing DRESS syndrome (drug reaction with eosinophilia and
systemic symptoms), Stevens-Johnson syndrome, and toxic
epidermal necrolysis. These rare but serious complications
should not be taken lightly, especially when terbinafine is
prescribed for patients who do not need the medication to
begin with.

The beauty of medicine lies in the ability to arrive at the
proper diagnosis using astute clinical judgment and appropri-
ate ancillary testing. What happens to the art of medicine when
the physician no longer provides expertise in diagnosis but,
instead, prescribes low-cost medications as “a shot in the dark,”
hoping, on the basis of a only a high disease-prevalence rate,
that most patients will be covered? Will future suggestions be
to empirically treat “rashes” with a cocktail of oral steroids and
antifungal agents to save on specialist visits and biopsy costs?
Or will these “low-risk” medications be offered over the coun-
ter, without the need for physician supervision or laboratory
monitoring? Perhaps it is time to rethink cost savings at the ex-
pense of thoroughness in diagnosis and to provide appropri-
ate treatment with high-quality care for our patients.
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In Reply We thank Wang et al and Lipner and Scher for their in-
terest in our study and agree with both groups about other po-
tential consequences of terbinafine use.1 Our analysis of the
adverse effects of terbinafine included only hepatic manifes-
tations, given the US Food and Drug Administration and pack-
age insert recommendations to check transaminases prior to
initiation of therapy and the availability of reliable incidence
statistics from the National Library of Medicine LiverTox da-
tabase. The other adverse effects mentioned by Wang et al and
Lipner and Scher are certainly important; incidence statistics
are not available for those adverse events, however, limiting our
ability to perform a similar analysis. Nevertheless, we empha-
size shared decision making with patients before prescribing
systemic medications with the potential for idiosyncratic ad-
verse drug reactions.

We likewise agree with Lipner and Scher that a fungal cul-
ture is the best test to identify organisms. However, potas-
sium hydroxide and periodic acid–Schiff are the most widely
used and appropriate tests to consider in the initial workup,
as fungal cultures have such poor sensitivity, poor negative pre-
dictive value, and delayed time to diagnosis.2,3 Of course, if a
nondermatophyte is suspected, such as in refractory disease,
a culture should be taken. Although primary care physicians
are less accurate than dermatologists in their clinical diagno-
sis of onychomycosis, our data suggest that empirical treat-
ment is still favored at their level of accuracy.4

While Lipner and Scher correctly point out that itracon-
azole therapy is also approved for onychomycosis, we chose
to model a more common treatment for simplicity. Future stud-
ies could include other treatment options such as weekly flu-
conazole pulsing, which is cheap, effective, and obviates much
of the monitoring tests and interaction risks of terbinafine and
itraconazole.5

WewouldliketodirectlyaddressthemajorconcernsofWang
et al, which arise from a misinterpretation of our methods and
a different standard for how one defines the “art” of medicine.
To clarify, our study focuses on the cost-effectiveness of con-
firmatory testing, not diagnostic testing. Patients in whom the
diagnosis is unclear should be tested. However, if a dermatolo-
gist’s clinical diagnosis is onychomycosis, he or she is correct be-
tween 65% and 95% of the time.2,3,6 The quoted baseline 4%
prevalence of onychomycosis in society is irrelevant because
our study focuses on the prevalence among patients who have
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been given clinical diagnoses by dermatologists. Likewise, the
cited article by Gupta et al7 is based on a different patient popu-
lation; those findings should not be extended to the manage-
ment of patients who present with onychodystrophy and have
clinical findings of onychomycosis.

We would also like to stress that we do not propose any
cost savings from reduction of liver function monitoring; our
models account for standard monitoring of terbinafine regard-
less of confirmatory testing. Similarly, we did not evaluate or
comment on fingernail dystrophy, and our analysis should not
be extended to those patients.

The beauty and art of medicine is embodied by the
astute clinician who integrates up-to-date evidence, clinical
diagnostics, and patient values to determine the most
appropriate management strategy; the antithesis is a 1-size-
fits-all approach that requires indiscriminate wholesale test-
ing. Assuming that a dermatologist’s clinical diagnosis of a
common disease such as onychomycosis is a “shot in the
dark” demeans our specialty and restricts us to being over-
paid manicurists, blindly clipping nails without a second
thought.

While no physician wants to miss a diagnosis or give a
medication that causes an adverse effect, we must consider
the cost associated with our own inability to tolerate risk. The
gold standard for the diagnosis of melanoma is histologic analy-
sis: should we biopsy every nevus?

A belt-and-suspenders approach is not art but rather a re-
flection of a culture that defers to testing over thinking—even
if it results in unnecessary costs that are often passed on to pa-
tients and the health system at large. Our findings seek to re-
pudiate this culture and enable the true art of thoughtful medi-
cal practice that values physicians’ clinical training and
diagnostic accuracy.

We hope that our study empowers dermatologists by re-
moving arbitrary guideline mandates and allowing evidence-

based medicine to combine with clinical insight to guide a man-
agement strategy in line with patient goals.
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