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ABSTRACT
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trichophyton mentagrophytes and Trichophyton rubrum, Non-
dermatophytes Molds Like aspergillus and fusarium, and yeast such as
candida alibicans, can also cause Onychomycosis. Diagnosis involves

laboratory tests like nail clipping and fungal cultures. Treatment

options include photodynamic treatment, laser therapy, and oral and
RCOUEpeidgdutios antifungal medications. Novel antifungal agent and treatment methods,
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Murbad Thane 421403. antifungal peptides, non-thermal plasma, propolis, and ultrasound

such as posaconazole and albaconazole, are showing promise.

Additionally, research is ongoing for treatment like synthetic

recurrence. These intricate microbial communities cling to the nail and
are resistant to therapy. Children can contract the fungus through existing nail abnormalities
or environmental contamination. Dry-type plantar tinea pedis is commonly present in this
case. Overall, Onychomycosis remains a challenging condition to treat, and further research

is needed to develop more effective and safer treatments.
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INTRODUCTION
Combining the terms “Onyx”, which means nail, with “Mykes”, which means, fungus, the
name “Onychomycosis” has Greek roots. This condition is most common nail disorder,

accounting for at least 50% of all nail diseases.™ To ensure effective treatment, laboratory
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confirmation of Onychomycosis is recommended before initiating therapy, as it provides a
cost-effective approach./ Onychomycosis affects adults and children’s, causing various nail
problems. Common symptoms include nail discoloration, thickening and separation from nail
bed. Others signs are nail splitting and destruction. Onychomycosis is primarily caused by
dermatophytes, specifically trichophyton rubrum & trichophyton mentagrophytes. But non-
dermatophyte Molds like aspergillus and Sporacariopsis brevicaulis can also cause the
infection. There may also be involvement from other Molds, including Alternaria, Fusarium,
Accomania, and neoscytalidium. 10-15% of cases of Onychomycosis Worldwide are caused
by non-dermatophyte Molds.®! Although nail fungal infection can also be caused by yeasts,
such as candida albicans and candida parapsilosis, these infections usually affect people with
diabetes or weakened immune systems. Childhood Onychomyecosis is uncommon, affecting
approximately 0.5-2.6% of children’s. Distal subungual Onychomycosis is most prevalent
type, toenails are more commonly impacted than fingernails. Ailment manifests similarly to
adult cases. Children typically contract fungus through existing nail abnormalities or indirect
exposure to contaminated environments, often via a parent.! In cases involving children, a
genetic predisposition to fungal infection of the nails and soles may also be involved. To
ensure effective treatment, a laboratory diagnosis is necessary to confirm Onychomycosis, as
its symptom can be similar to other nail conditions. Direct microscopy is insufficient, so
fungal culture is required to identify the specific fungus. Treating fungal nail infection can be
challenging, and they rarely clear up without medication oral antifungal drugs prescribed by a
doctor are usually the best course of therapy.®®

Half of all consultations for nail disorders are related to Onychomycosis, which is the
primary cause of nail infections. Research shows that this condition is more common in men
and tends to increase with age in both men & women.’”! 10% of people worldwide suffer
from Onychomycosis, a common fungal nail condition. Obesity, diabetes, a poor circulation
are some of the conditions that raise the risk of Onychomycosis. Symptoms include thickened
nails, discoloration and debris buildup. Diagnosis involves laboratory tests, Including nail
clipping and fungal cultures. Treatment options include laser treatment, oral and tropical
antifungals, and novel drugs that show promise. Onychomycosis is still difficult to treat,
though, more research is required to provide safer and more effective therapies.l”” Moreover,
dry-type plantar tinea pedis is commonly observed in these circumstances. The clinical
appearance of onychomycosis varies depending on how it invades the nail, and laboratory

test is always required to confirm diagnosis. Many factors affect the possible treatment
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options, including kind of fungus and the no. of affected nails. Children may get the fungus
indirectly through nail deformities or directly from their parents through environmental

exposure.®!

ETIOLOGY

Onychomycosis is a fungal infection of nails that can be caused by molds, yeast, and
dermatophytes. About 90% of toenails and 75% of fingernail are affected by dermatophytes,
especially trichophyton mentagrophytes and trichophyton rubrum. Other dermatophytes may
cause Onychomycosis Include Epidermophyton floccosum, microsporum species, and
various trichophyton species.' while yeast-based Onychomycosis is relatively uncommon
with candida albicans being the causative agent, accounting for about 70% of yeast-related
cases, non-dermatophytes Molds like Aspergillus and Fusarium species can also cause
Onychomycosis, accounting for about 10% of cases worldwide. Other candida species, such
as candida tropicalis and candida parapsilosis can cause Onychomycosis, especially in

peoples with weakened immune systems or chronic mucocutaneous candidiasis.™

EPIDEMIOLOGY

Recent epidemiological research indicates that 5.5% of people worldwide are afflicted with
Onychomycosis. According to a 2013 comprehensive review, Onychomycosis prevalence in
North America and Europe varied between 4.3% in population based on research to 8.9% in
hospital-based research. Condition appears to be on the rise, potentially due to factors such as
increase life expectancy, modern footwear, obesity, and urbanization.® The frequency of the
Onychomycosis rises with age, it affects adults more often than children in North America,
the illness affects just 0.4% of youngsters, while up to 35% of the elderly might be affected.
Males are more likely to have toenail Onychomycosis, while females are more likely to
candida fingernail Onychomycosis. The risk of Onychomycosis can be raised by a no. of
conditions, including as immunodeficiency, diabetes, obesity, chronic paronychia, and fungal

infections elsewhere on the body.™!

PATHOGENESIS

Onychomycosis arises when fungi such as molds, yeast, dermatophytes, or non-
dermatophytes come into direct contact with nails. Nail unit is susceptible to fungal infection
due to the ineffectiveness of its cell-mediated protection. Fungi can penetrate the nail plate by
generating enzymes that breakdown lipids, protein, and keratin. If defenses against fungal

infection are weakened, the chance of infection may increase.’**! The type and location of
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fungal invasion determine clinical subgroups of onychomycosis develops. Furthermore, the
formation of fungal biofilms in promotes in the development of antifungal resistance and

helps the fungal evade antifungal therapies.!*”!

CLINICAL FEATURES

Here are several common clinical signs of onychomycosis. The nail plate may turn yellow,
green, brown, black, or white, which is a characteristic sign of nail discoloration. Moreover,
the nail plate may expand, making trimming challenging, and become brittle or delicate,
breaking and splitting readily.!*® It is also possible for nail plate to separate from nail bed, a
process known as onycholysis. Furthermore, a typical trait is subungual hyperkeratosis,
which is defined by the buildup of keratin debris beneath nail plate. Most prevalent kind of
onycholysis is distal and lateral and subungual onychomycosis (DLSO), however there are

other varieties as well. Both lateral and distal portions of the nail are impacted by DLSO.[*41"]

Other Types of Onychomycaosis is are as follows

A) White Superficial Onychomycosis (WSO)

White, opaque spots that are readily scraped off are the consequence of fungal infection of
nail plate. This disorder is identified by superficial colonization of nail plate and is usually
caused by Trichophyton interdigitale.!*® However, invasive white superficial onychomycosis
is caused by Fusarium spp. and other molds. Whitish or yellowish patches on the nail surface,
patches may be circular, oval or irregular in shape. Nail surface may become rough or flaky.

No significant thickening or deformation on nail plate.!*

Fig. 1: WSO.

www.wipr.net | Vol 14, Issue 11,2025. |  ISO 9001:2015 Certified Journal | 387J




Dhaigude et al. World Journal of Pharmaceutical Research J

B) Proximal Subungual Onychomycosis (PSO)

Fungal components often produce a proximal leukonychia in the ventral nail plate. It is very
rare for dermatophytes to cause proximal subungual onychomycosis (PSO), and historically.
It was believed that PSO caused by T.ruburm was sign of HIV infection.!?” It manifests as a
white area under proximal nail plate in lunula region. PSO is frequently associated with acute
periungual inflammation and is common sign of a non-dermatophyte mold infection,
particularly one caused by Aspergillus and Fusarium species. Examples of differential

diagnosis include nail pustular psoriasis and acute bacterial paronychia.l*"!

Fig. 2: Proximal Subungual Onychomycosis.

C) Dermatophytoma

Onychomycosis-specific dermatophytomas appears on the nail plate as linear, yellow, orange,
and brown bands. Dermatophytoma is characterized by several distinct features. It typically
involves the accumulation of fungal hyphae, which forms a compact mask beneath the nail
plate.? This can lead to the nail plate separation, also known as onycholysis, subungual
hyperkeratosis, where keratin debris builds up under the nail. If left untreated,
Dermatophytoma can results in potential nail destruction. Additionally, the nail infection can

cause pain and discomfort, as well as a foul odour emanating from the affected nail./*

Fig. 3: Dermatophytoma.
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D) Tinea Pedis

A fungal illness called tinea pedis, commonly referred to as athlete’s foot, affects skin of feet,

especially in space between the toes.*!

Fig.4 Tinea Pedis

E) DLSO

Distal (farthest) and lateral (side) portions of nail are impacted by DLSO (Distal Lateral &
Subungual Onychomycosis), a kind of onychomycosis. Most prevalent clinical subtype of
onychomycosis is distal lateral subungual. Fungal invasion in distal lateral subungual
onychomycosis starts at the hyponychium and spreads to distal nail bed and then to nail plate.
After that, fungus moves proximally through nail plate, creating spikes or linear channels.!*®
Trichophyton rubrum is the most prevalent source of these clinical subgroup, while
trichophyton mentagrophytes is less frequent. Distal lateral subungual onychomycosis
manifests clinically as a yellowish, white, or brownish discoloration of nails distal corner.
Onycholysis, onychauxis, and distal subungual hyperkeratosis of lateral and the distal

portions of nail plate are frequently seen.[*!

Fig. 5: DLSO.
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F) Endonyx Onychomycosis

An uncommon kind of fungal infection that only affects nail plate and doesn’t damages nail
bed is called as Endonyx onychomycoses. It is distinguished by unique clinical
characteristics, such as milky white nail discoloration and lamellar cracking.!”® Notably,
there is no sign of onycholysis or nail bed hyperkeratosis, and nail plate is still securely
affixed to nail bed. Trichophyton soudanense or trichophyton violaceum are the two fungal

species that usually cause this uncommon illness.?”

Fig. 6: Endonyx Onychomycosis.

G) TDbO

The most severe form of onychomycosis, known as Total Dystrophic Onychomycosis (TDO),
it can be brought on by a protracted PSO or DLSO. Nail plate is yellowish, friable, and
somewhat thickened. The severe subungual hyperkeratosis and complete dystrophic

onychomycosis caused by aspergillus species are known as melanonychia.?®

Fig. 7: Total Dystrophic Onychomycosis (TDO).

DIAGNOSIS AND DIAGNOSTIC STUDIES
To confirm and suspected case of onychomycosis, a mycological examination is necessary
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which consist of 2 parts “Direct microscopic examination and culture”. The direct
microscopic examination involves treating nail material with KOH 40% and examine it under
a microscope for hyphae and spores. However, KOH alone cannot identify the specific
fungus causing infection, requiring culture for more accurate diagnosis. Histopathology of
nail clipping can also aid in diagnosing onychomycosis, used in Periodic Acid-Schiff (PAS)
stain to visualize fungal hyphae.!*! Digital Dermoscopy or Onychoscopy, is a quick and easy
procedure which helps differentiate onychomycosis from common nail dystrophies. In cases
of DLSO, Onychoscopy reveals distinct features, including a jagged edge with a sharp
structure at the proximal margin, longitudinal striae of different colors, mottled discoloration
resembling aurora borealis. Emerging diagnostic techniques include Confocal Laser-
Scanning Microscopy (CLSM) which visualize dermatophyte’s lengthy structure with high
reflection.®” Other innovative tools include dermatophyte test strips, fluorescence
microscopy and Raman spectroscopy. Dermatophyte test strips is rapid, easy-to-use kit that
detects trichophyton species using monoclonal antibody. It offers highly sensitive and
negative predictive value, making it suitable for ruling out onychomycosis in uncertain
cases.*!

The potassium hydroxide (KOH), preparation is a valuable diagnostic tool for detecting
fungal infection. It is a low-cost, rapid test that can help rule out fungal presence. To perform
the test, drop of 10-20% KOH is added on nail specimen on glass slide, and then examined
under a light microscope. If necessary, gentle heating can accelerate the process. Positive test
result shows fungal hyphae, spores, yeast cell.*? However, it doesn’t provide information on
specific fungal species or its viability. PCR testing allows for rapid a highly specific
amplification of fungal DNA fragments. Accurate identification of the causative
dermatophyte is possible with the PCR approach. The outcomes are also accessible in a
matter of days rather than weeks. However, PCR assays are costly and easily available which

decrease their use in general practice.**!

COMPLICATIONS

Onychomycosis can lead to several complications, including pain and discomfort, especially
if the infection is severe or has spread to other parts of the nail or surrounding tissue. The
infection can also cause permanent damage to the nail, leading to thickening, brittleness, or
crumbling of the nail. Furthermore, onychomycosis can increase the risk of secondary

bacterial infection, which can lead to more severe complications.®” In some cases,
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onychomycosis can also increase the risk of cellulitis, a bacterial infection causes the skin
and underline tissues. Rarely, onychomycosis leads to osteomyelitis, a bacterial infection of
the bone. Additionally, onychomycosis can significantly impair quality of life, causing

emotional distress, social embracement and functional impairment.’**!

TREATMENT

The severity of the illness and the clinical presentation determine the treatment strategies for
onychomycosis. Oral treatment has limitations due to potential drug interaction and liver
toxicity. The tropical antifungal therapies are often in effective without nail debridement. A
combine approach using oral and tropical treatment is often most effective. There are
following types of treatment are used.

1) Tropical Treatment

Tropical antifungal treatments for onychomycosis required specialized formulation to
penetrate nail plate. However, this treatment is often limited by poor nail penetration, leading
to high relapse rates of 20-25% of the patients.*® Combining tropical treatments with
systemic antifungals, debridement or nail avulsion can improve outcomes in severe cases.
Nail lacquers, such as amorolfine 5% and ciclopirox 8%, can be effective for mild cases of
onychomycosis, with treatment duration ranging from 6-12 months. Newer tropical
treatments, including efinaconazole 10% solution and tavaborole 5% solution, have shown
promise in treating dermatophyte-induce onychomycosis.*”!

Tavaborole, a tropical nail lacquer, has been approved for treatment of toe nail
onychomycosis in US. Clinical research shown that it is safe and effective. Other potential
treatment includes terbinafine nail solution and sprays, as well as luliconazole, which has
shown positive result in clinical trials. Photodynamic therapy (PDT) and laser system are also
emerging as therapeutic options.®® PDT systems such as Nd ”YAG” laser and diode laser
have shown promising results in clinical trials. However, further studies are needed to

establish efficacy and optimal treatment protocols for this alternative therapies.

2) Systemic Treatment

Severe cases of onychomycosis. Such as Distal Lateral Subungual Onychomycosis (DLSO)
extending to proximal nail, Proximal Subungual Onychomycosis (PSO) caused by
dermatophytes, and deeply in filtrating in white superficial onychomycosis required systemic

treatment. Fluconazole, itraconazole and terbinafine are effective treatment achieving
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mycological cure in 90% of finger nail infection and 80% of toe nail infection. However,
treatment failure can occur due to clinical characteristics, etiological agents, and patient
comorbidities.* systemic onychomycosis can be treated with terbinafine, itraconazole and
fluconazole. Terbinafine can be administered as continuous therapy at 250 mg/day for 12
weeks or as a pulse therapy at 500 mg/day for 4 weeks on and 4 weeks off. Itraconazole is
administered in pulse therapy at 400 mg/day for 1 week/month for 2-3 months.[*!
Fluconazole is also an option, although it is less effective, with weekly doses of 150-300 mg
for over 6 months. Combining systemic antifungal with tropical nail lacquer can enhance
treatment outcomes a periodic removal of affected nail plate can accelerate improvement.
New treatment options, such as posaconazole and albaconazole, are emerging as alternative
therapy options.[*] However, treatment consideration must be taken to account, including the
potential for non-dermatophyte moles to not to respond to systemic antifungal and a need for
careful evaluation for candida onychomycosis due to association with diabetes of immune
depression. In certain situation, nail paste may need to be avulsed surgically or chemically.™*!
3) Photodynamic Treatments

Photodynamic Therapy (PDT) is treatment approaches utilizes light to active photosensitizer,
resulting in formation of reactive oxygen species which destroy fungal cells. The
photosensitizer is absorbed by the fungus, making it more susceptible to the distraction than
surrounding healthy tissues. Various photosensitizer has been used, including 5-
Aminolevulinic Acid (5-ALA) and Methyl Amino Levulinate (MAL).*! While data on PDT
onychomycosis are limited, a 2016 systematic revies suggested it potential benefit. Adverse
events such as mild pain and erythema, where well tolerated. Additionally, recent research
has shown that PDT is a successful treatment for onychomycosis. However, large scale,
randomized study are necessary to confirm efficacy of PDT and established formal

recommendation for its use.[*”]

4) Miscellaneous

Nail preparations and enhancement of tropical treatment

To enhance the effectiveness of tropical antifungal treatments, nail preparation techniques
such as abrasion, trimming avulsion, and debridement can also be applied for increasing
penetration and reduce fungal load.”® For white superficial onychomycosis, mechanical
removal of affected area followed by tropical antifungal therapy can be effective. Surgical

avulsion is more invasive option but the novel devices like the nail drill system and derma
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roller can facilitate control micro-penetration of nail without causing damage.®”
Additionally, keratolytic agents like urea and salicylic acid can enhance delivery of the
tropical antifungal agent into nail. Studies have shown that tropical urea can improve the
efficacy of antifungal treatments and soften the thick dystrophic nail. Combination therapies,
such as K101 nail solution with oral terbinafine or itraconazole have also demonstrate
improve clearance of onychomycosis.[*®! Furthermore, phosphoric acid gel and iontophoresis
have been exploded as method to enhance delivery of tropical antifungal agents into nail

plate.[*!

CURRENT & FUTURE DEVELOPMENTS

% Novel Antifungal Agents and Treatment Method

Several novel broad-spectrum oral antifungal agents have shown promising results in treating
onychomyecosis, including posaconazole (Posanol, Noxafil), albaconazole (Code Name: UR-
9825), Ravuconazole (Code Name: BMS-207147, ER-303456), Fosravuconazole, VT-1161,
P-3061. Tropical antifungal agents that have shown promise include tazarotene (Tarzorac),

Lanoconazole (Astat), luliconazole (Luzu, Luzan, Lulicon), NCV-422, & ME-1111.5"

®,

% Recent Development in Onychomycosis Treatments

Disclose as synthetic antifungal peptide, NP213 (Novexatin), which has shown promise in
treating onychomycosis. Non thermal plasma has been investigated for treatment of
onychomycosis. Additionally, researchers have explored the used of propolis, a natural
product derive from the honey bees, in treating onychomycosis. Others treatments being
investigated include the use of hydroxypropyl chitosan, redox gas solutions and ultrasound-
enhance drug delivery.[!

% Biofilms and Onychomycosis

Fungal biofilms have been identified as a potential factor in the persistent and recurrence
onychomycosis.*? Diagnostic test to detects biofilms are needed, and device-based therapies
which can destroy biofilms and are explored. The use of nanoparticles in the tropical
antifungal agents has also shown promise in enhancing drug penetration and efficacy.®*

% Standardization of treatment outcome measures

Lack of standardized definitions for treatment outcome measure in onychomycosis make it
challenging to compare data across study. It is essential to establish unified definitions for

clinical cure, almost complete cure, clinical success, and clinical improvement to facilitate to
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consistent reporting and comparison of treatment outcomes.*”

CONCLUSION

Onychomycosis, a prevalent fungal infection, necessitates personalized treatment. Due to the

slow nail growth especially in older adults, treatment duration can span several months.

Choice of treatment depends on type, severity, underline health condition of patient. Mild

cases, typically involving toe nails, can be treated with tropical antifungal and occasional nail

remover. However, more severe cases such as those are affecting the proximal nail or cause

dermatophytes, required systemic treatment with fluconazole, itraconazole, or terbinafine.

Additional research is needed to standardized protocol for laser and photodynamic therapies.

REFERENCE

1.

10.

11.

Dayananda, T. R. (2010). Clinico-Mycological Study of Onychomycosis (Doctoral
dissertation, Rajiv Gandhi University of Health Sciences (India)).

Dayananda TR. Clinico-Mycological Study of Onychomycosis (Doctoral dissertation,
Rajiv Gandhi University of Health Sciences (India).

Gupta, A. K., Drummond-Main, C., Cooper, E. A., Brintnell, W., Piraccini, B. M., &
Tosti, A. Systematic review of nondermatophyte mold onychomycosis: diagnosis, clinical
types, epidemiology, and treatment. Journal of the American Academy of Dermatology,
2012; 66(3): 494-502.

Fungal Infections of the Skin" by Roderick J. Hay and William E. Dismukes, 2012.
American Academy of Dermatology. Onychomycosis: Diagnosis and treatment. Journal
of the American Academy of Dermatology, 2020; 82(2): 345-346.

Maskan Bermudez, N., et al. Onychomyecosis: Old and New. Journal of Fungi, 2023; 9(5):
559.*

Hameed, Saif, ed. Human Fungal Diseases: Diagnostics, Pathogenesis, Drug Resistance
and Therapeutics. CRC Press, 2024.

Wulkan, A.J.; Tosti, A. Pediatric nail conditions. Clin. Dermatol, 2013; 31: 564-572.
Ghannoum, M.A.; Mukherjee, P.K.; Warshaw, E.M.; Evans, S.; Korman, N.J.; Tavakkol,
A. Molecular analysis of dermatophytes suggests spread of infection among household
members. Cutis, 2013; 91: 237-245.

Marin-Maldonado, F., Pacheco-Torres, A.L. and Gustafson, E., 2023. Journal of Medical
Mycology.

Ge G, Yang Z, Li D, Sybren de Hoog G, Shi D. Onychomycosiswith greenish-black

www.wipr.net | Vol 14, Issue 11,2025. |  ISO 9001:2015 Certified Journal | 395



Dhaigude et al. World Journal of Pharmaceutical Research

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

discolorations and recurrent onycholysis caused by Candida parapsilosis. Med Mycol
Case Rep., 2019; 24: 48-50.

Chanyachailert, P., Leeyaphan, C. and Bunyaratavej, S., Cutaneous fungal infections
caused by dermatophytes and non-dermatophytes: an updated comprehensive review of
epidemiology, clinical presentations, and diagnostic testing. Journal of Fungi, 2023; 9(6):
669.

Rosen T, Friedlander SF, Kircik L, Zirwas MJ, Stein Gold L, Bhatia N, et al.
Onychomycosis: Epidemiology, diagnosis, and treatment in a changing landscape. J
Drugs Dermatol, 2015; 14(3): 223-33.

Tosti, A., et al. Onychomycosis: A Comprehensive Review. Journal of Clinical and
Aesthetic Dermatology, 2019; 12(10): 14-20.

De Souza Costa, P., Mendes, V., Veiga, F. F., Negri, M., & Svidzinski, T. I. E. Relevant
insights into onychomycosis’ pathogenesis related to the effectiveness topical
treatment. Microbial Pathogenesis, 2022; 169: 105640.

Gupta, A. K., et al. Onychomycosis: A Review. Journal of Clinical and Aesthetic
Dermatology, 2020; 13(7): 10-16.

Elewski, B. E., et al. Onychomycosis: Diagnosis, Treatment, and Prevention. Journal of
Fungi, 2019; 5(3): 53.

Piraccini, B.M.; Tosti, A. White superficial onychomycosis: Epidemiological, clinical,
and pathological study of 79 patients. Arch. Dermatol, 2004; 140: 696—701.

Piraccini, B.M.; Lorenzi, S.; Tosti, A. ‘Deep’ white superficial onychomycosis due to
molds. J. Eur. Acad. Dermatol. Venereol, 2002; 16: 532-533.

Farheen, Fiza, Hemant Kumar Yadav, Abhay Raizaday, and Krati Dhakad. "Updated
perspectives on the diagnosis, Management and novel drug delivery strategies for the
treatment of onychomycosis." J Pharm Negat Results, 2022; 3669-90.

Gil, Maria Francisca Cunha. "Onychomycosis: A review of current pharmacological and
non-pharmacological treatment options.” PQDT-Global, 2022.

Gupta AK, Mays RR, Versteeg SG, Shear NH, Piguet V. Update on current approaches to
diagnosis and treatment of onychomycosis. Expert Rev Anti Infect Ther., 2018; 16(12):
929-38.

Gupta AK, Sibbald RG, Andriessen A, Belley R, Boroditsky A, Botros M, et al. Toenail
onychomycosis - A Canadian approach with a new transungual treatment: Development
of a clinical path-way. J Cutan Med Surg, 2015; 19(5): 440-9.

Leung, Alexander KC, et al. "Tinea pedis: an updated review." Drugs in context, 2023;

www.wipr.net | Vol 14, Issue 11,2025. |  ISO 9001:2015 Certified Journal | 396



Dhaigude et al. World Journal of Pharmaceutical Research

12.

25. Leung, Alexander KC, Joseph M. Lam, Kin F. Leong, Kam L. Hon, Benjamin Barankin,
Amy AM Leung, and Alex HC Wong. "Onychomycosis: an updated review." Recent
patents on inflammation & allergy drug discovery, 2020; 14(1): 32-45.

26. Gupta, Aditya K., Melissa A. MacLeod, and Antonella Tosti. "Onychomycosis: clinical
aspects." Scher and Daniel’s Nails: Diagnosis, Surgery, Therapy. Cham: Springer
International Publishing, 2018; 153-159.

27. Pais, A. M. P. (2021). Nail Disease Beyond Onychomycosis. PQDT-Global.

28. Piraccini, Bianca Maria, and Aurora Alessandrini. "Onychomycosis: a review." Journal of
Fungi, 2015; 1.1: 30-43.

29. Welsh O, Vera-Cabrera L, Welsh E. Onychomycosis. Clin Derma-tol, 2010; 28(2): 151-9.

30. Bodman MA, Krishnamurthy K. Onychomycosis. StatPearls [In-ternet]. Treasure Island
(FL): StatPearls Publishing, 2019 Jan- 2019 Jan 5.

31. Trueb, Ralph M., Hudson Dutra Rezende, and Maria Fernanda Reis Gavazzoni Dias.
"Diagnostic Techniques.” Hair in Infectious Disease: Recognition, Treatment, and
Prevention. Cham: Springer International Publishing, 2023; 367-404.

32.Li DG, Cohen JM, Mikailov A, Williams RF, Laga AC, Mostaghimi A. Clinical
diagnostic accuracy of onychomycosis: A multispecialty comparison study. Dermatol Res
Pract, 2018; 2018: 2630176.

33. Westerberg DP, Voyack MJ. Onychomycosis: Current trends in diagnosis and treatment.
Am Fam Physician, 2013; 88(11): 762-70. PMID: 24364524

34. Ocampo-Garza J, Di Chiacchio NG, Di Chiacchio N, Machado-Filho CD. Acute
transverse overcurvature of the nail due to ony-chomycosis. J Eur Acad Dermatol
Venereol, 2017; 31(4): e202-3.

35. Milobratovi¢ D, Jankovi¢ S, Vukicevi¢ J, Marinkovi¢ J, Jankovi¢ J, Raili¢ Z. Quality of
life in patients with toenail onychomycosis. Mycoses, 2013; 56(5): 543-51.

36. Del Rosso, J.Q. The role of topical antifungal therapy for onychomycosis and the
emergence of newer agents. J. Clin. Aesthet. Dermatol, 2014; 7: 10-18.

37. Hay, R.J.; Baran, R. Onychomycosis: A proposed revision of the clinical classification. J.
Am. Acad. Dermatol, 2011; 65: 1219-1227.

38. Elewski, B.E.; Tosti, A. Tavaborole for the treatment of onychomycosis. Expert Opin.
Pharmacother, 2014; 15: 1439-1448.

39. Markham, A. Tavaborole: First global approval. Drugs, 2014; 74: 1555-1558.

40. Zaraa, Inés, Florence Dehavay, and Bertrand Richert. "Onychomycosis." Hand Surgery

www.wipr.net | Vol 14, Issue 11,2025. |  ISO 9001:2015 Certified Journal | 397



Dhaigude et al. World Journal of Pharmaceutical Research

41.

42.

43.

44,

45.

46.

47.

48.

49,

50.

51.

and Rehabilitation, 2024; 43: 101638.

Gupta, A.K.; Paquet, M.; Simpson, F.; Tavakkol, A. Terbinafine in the treatment of
dermatophyte toenail onychomycosis: A meta-analysis of efficacy for continuous and
intermittent regimens. J. Eur. Acad. Dermatol. Venereol, 2013; 27: 267-272.

Gupta, A.K.; Drummond-Main, C.; Paquet, M. Evidence-based optimal fluconazole
dosing regimen for onychomycosis treatment. J. Dermatol. Treat, 2013; 24: 75-80.
Sigurgeirsson, B.; van Rossem, K.; Malahias, S.; Raterink, K. A phase Il, randomized,
double-blind, placebo-controlled, parallel group, dose-ranging study to investigate the
efficacy and safety of 4 dose regimens of oral albaconazole in patients with distal
subungual onychomycosis. J. Am. Acad. Dermatol, 2013; 69: 416-425.

Morgado LF, Travolo ARF, Muehlmann LA, Narcizo PS, Nunes RB, Pereira PAG, et al.
Photodynamic therapy treatment of ony-chomycosis with aluminium-phthalocyanine
chloride nanoemul-sions: A proof of concept clinical trial. J Photochem Photobiol B,
2017; 173: 266-70.

Bhatta AK, Keyal U, Wang XL. Photodynamic therapy for onychomycosis: A systematic
review. Photodiagnosis Photodyn Ther., 2016; 15: 228-35.

Angelo T, Borgheti-Cardoso LN, Gelfuso GM, Taveira SF, Gratieri T. Chemical and
physical strategies in onychomycosis topical treatment: A review. Med Mycol, 2017;
55(5): 461-75.

Goldstein AO, Bhatia N. Onychomycosis: Management. In: Post TW, ed. UpToDate.
Waltham, MA. (Accessed on June 30, 2019).

Akhtar N, Sharma H, Pathak K. Onychomycosis: Potential of nail lacquers in transungual
delivery of antifungals. Scientifica (Cairo), 2016; 2016: 1387936.

Shemer A, Gupta AK, Babaev M, Barzilai A, Farhi R, Daniel lii CR. A retrospective
study comparing K101 nail solution as a monotherapy and in combination with oral
terbinafine or itracona-zole for the treatment of toenail onychomycosis. Skin Appendage
Disord, 2018; 4(3): 166-70.

Leung, A.K., Lam, J.M., Leong, K.F., Hon, K.L., Barankin, B., Leung, A.A. and Wong,
A.H., Onychomycosis: an updated review. Recent patents on inflammation & allergy
drug discovery, 2020; 14(1): 32-45.

Mercer DK, Stewart CS, Miller L, Robertson J, Duncan VMS, O'Neil DA. Improved
methods for assessing therapeutic potential of antifungal agents against dermatophytes
and their application in the development of NP213, a novel onychomycosis therapy
candi-date. Antimicrob Agents Chemother, 2019; 63(5): e2117-8.

www.wipr.net | Vol 14, Issue 11,2025. |  ISO 9001:2015 Certified Journal | 398



Dhaigude et al. World Journal of Pharmaceutical Research

52. Jimenez-Gonzalez C, Mata-Marin JA, Arroyo-Anduiza Cl, Ascen-cio-Montiel Ide J,
Fuentes-Allen JL, Gaytan-Martinez J. Prevalence and etiology of onychomycosis in the
HIV-infected Mexican population. Eur J Dermatol, 2013; 23(3): 378-81.

53. Rajendran R, Williams C, Lappin DF, Millington O, Martins M, Ramage G. Extracellular
DNA release acts as an antifungal resistance mechanism in mature Aspergillus fumigatus
biofilms. Eukaryot Cell, 2013; 12(3): 420-9.

54. Gupta AK, Versteeg SG, Shear NH. Onychomycosis in the 21stcentury: An update on
diagnosis, epidemiology, and treatment. J Cutan Med Surg, 2017; 21(6): 525-309.

55. American Academy of Dermatology. Onychomycosis: Diagnosis and treatment. Journal
of the American Academy of Dermatology, 2020; 82(2): 345-346.

www.wipr.net | Vol 14, Issue 11,2025. |  ISO 9001:2015 Certified Journal | 399



