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Abstract

problems related to those agents, the molecular methods come into question. The aim of this study was
performance of real-time polymerase chain reaction (RT-PCR) for the identification of T.rubrum by compi
from nail samples of patients with the complaints of onychomycosis. A total of 90 patients of whom 58 wi
dermatology outpatients clinics of our hospital with the complaints of color/shape changes in the nails an
included in the study, together with the 20 healthy volunteer subjects as controls. The nail scraping samg
controls were examined with direct microscopy using 15% potassium hydroxide, dimethyl sulphoxide anc
cultivated onto Sabouraud dextrose agar with and without cycloheximide. For DNA isolation, after the dis
tool, phenol-chloroform-isoamyl alcohol purification method were used. The amplification and demonstra
performed by using specific primers and probes following TagMan protocol of RT-PCR (LightCycler-Roct
patients yielded positive and 18 yielded negative results with DME. Growth of molds was detected in the
DME positive patients and all of the isolates were identified as T.rubrum. No fungal growth was seen in tl
DME negative. In DME positive group, 67 (93%) patients were found to be positive in RT-PCR, while 8 (
positive in DME negative group. All of the culture positive samples (n= 20) were also found positive in R
control group with healthy nails yielded negative results in DME, culture and RT-PCR methods. The perfi
compared to direct microscopy that had higher sensitivity than culture and the sensitivity, specificity, posi
RTPCR assay were estimated as 93%, 56%, 89% and 67%, respectively. In conclusion RT-PCR was thc
assay in the diagnosis of onichomycosis. Although RT-PCR seems more expensive than culture, for the
for the molecular methods, the difference in total cost doesn't count much. In conclusion, by the use of
successfully done from a relatively difficult clinical specimen, namely nail scraping, a protocole that coulc
laboratory was established and species-level identification in a short time was accomplished in this study

[DNA extraction and identification of Trichophyton rubrum by real-time polymerase chain
reaction from direct nail scraping specimens of patients with onycomycosis].

Trichophyton rubrum is the most frequently encountered dermatophyte species causing onichomycosis. The routine diagnosis of
dermatophytes depends on the direct microscopic examination (DME) and culture methods, however due to the phenotypic identification
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Comparative study of direct polymerase chain reaction, microscopic examination and culture-
based morphological methods for detection and identification of dermatophytes in nail and skin
samples.
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Abstract

The positive rates of dermatophytes isolated and identified by conventional methods are rather low. Moreover, clinical isolates sometimes
show atypical morphology, and in such cases microscopic methods are not applicable for identification. The present study was performed to
assess the utility of specific polymerase chain reaction (PCR)-based methods for Trichophyton rubrum and Trichophyton mentagrophytes as
diagnostic tools for dermatophytoses. Both conventional morphological identification and specific PCR methods based on the nuclear
ribosomal internal transcribed spacer (ITS)1 DNA sequence were performed to identify dermatophyte species from clinical specimens of
patients who visited Kawasaki Social Insurance Hospital between 16 May and 17 August 2005. Specific PCR methods were also directly
applied to clinical specimens, and the results of the two methods were compared. The clinical samples examined consisted of 126 skin scale
specimens and 80 nail specimens. The positive rates of culture isolation from clinical specimens were 67% and 33% for skin scale and nail
specimens, respectively. In contrast, PCR analysis yielded a positive rate of 100% for clinical isolates from both skin scales and nails, and
rates of 95% and 99% were obtained by direct application to clinical specimens. The results of the present study indicated that specific PCR
is highly advantageous as a diagnostic tool for detection and identification of dermatophytes on direct application to skin scale or nail
specimens.



Test Guide

Onychomycosis
Diagnostic Tests

a common
timal thera

Table 1. Methods for Diagnosing On
Method Advantages

ntiates living
and dead hyphae; rapid turnaround
time

fication

> culture method; relatively
dermatophyt
ndermatophyt
positive

nondermatophy : yeast: can
determin in, and
sensitivity not

http://www.questdiagnostics.com/testcenter/testguide.action?dc=TG_Onychomycosis



http://www.questdiagnostics.com/testcenter/testguide.action?dc=TG_Onychomycosis

Test Guide

Onychomycosis
Diagnostic Tests

a common
timal thera

Table 1. Methods for Diagnosing On
Method Advantages

ntiates living
and dead hyphae; rapid turnaround
time

fication

> culture method; relatively
dermatophyt
ndermatophyt
positive

nondermatophy : yeast: can
determin in, and
sensitivity not

http://www.questdiagnostics.com/testcenter/testguide.action?dc=TG_Onychomycosis



http://www.questdiagnostics.com/testcenter/testguide.action?dc=TG_Onychomycosis

Molecular not widely available for dermatophytes

Fungal Identification, Molds

Test Code
39489

CPT Code(s)
87107

Includes

In the event of an initial identification of Coccidioides, Histoplasma,
or Blastomyces, the following additional identification methods will
be performed at an additional charge: Coccidioides DNA Probe
(CPT code: 87149); Histpolasma DNA Probe (CPT code: 87149);
Blastomyces DNA Probe (CPT code: 87149).

http://www.questdiagnostics.com/testcenter/testguide.action?dc=TG_Onychomycosis
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= ...asampling is an 1ssue




PCR won’t work 1f there 1s . . .

= ...asampling is an 1ssue

Subungal debris 1s better than nail plate for sampling



What can the clinician do to
submit the best specimen for nail
fungal diagnostics?



Nail Fungus Diagnostics

= Challenges
+ Nail plate-difficult to stick to a slide

+ Subungal debris cannot be embedded 1n
block



Submit specimen dry in a small envelope

NAIL REQUISITION

Name:
Date:
Specimen:

CTA Lab
Tigard, OR 97223




Test nail plate first with PA

Procedure:
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https://www.cta-lab.com/nail resources.html



Test nail plate first with PAS

Procedure:
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Results:

Ba tn ung \ ucin: PINK TO RED

https://www.cta-lab.com/nail resources.html



PAS on embedded nail 1s difficult

s Make sure amount of tissue on PAS slide
matches the amount that was grossed

+ Lab may need to repeat

+ The more gentle the washes, the less
tissue washes off

https://www.cta-lab.com/nail resources.html



Test nail plate first with PA

Procedure:

A WN =

tes.

to reach desired background intensi

Results:

Ba . Ji, Gly TO RED

Other tiss

Am

https://www.cta-lab.com/nail resources.html



Subungal debris only preserved 1t
sample 1s submitted dry.

NAIL REQUISITION

Name:

Tigard, OR 97223
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Subungual debris cytopathology increases sensitivity of
fungus detection in onychomycosis
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Thin Prep on Subungal Debris




Centrifuge with slide




Centrifuge with slide




184 samples

Histologic
examination

132 positive 52 negative

Cytologic
examination

18 positive

34 negative
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Fig 1. Onychomycosis. Microscopic examination of PAS-
stained subungual debris. (Original magnification: X400.)
Subungual debris was collected by centrifugation of the
formalin in which nail clipping specimens were submitted.
Microscopic examination of a thin-layer preparation of
PAS-stained subungual debris reveals multiple darkly
staining fungal forms associated with a single keratin
aggregate.




Thin prep PAS if plate negative

= Subungal debris suspended in small amount
of liquid




Mold




Mold vs Dermatophyte

= Cannot tell histologically
= Invades vertical to nail plate.

Dr. Josette André



Mold

s Clinical suspicion
s Culture with cycloheximide-free media
+ Notify lab of possibility

+ Culture not as sensitive as PAS

|

Specimen Data

Site (Please send fresh, Do not put specimen in formalin.)

Tests Requested

[0 Histologic Fungal Analysis —~ H&E and PAS Fungal (clipping & debris)

O culture (if mold i | possi if speciation of tinea/dermatophyte
is desired)
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