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Abstract: Onychomycosis in infants is a rare fungal infection. The condition is frequently linked to congenital or secondary
immunodeficiency, as well as exposure to contaminated environments. In this report, we present a case of infant onychomycosis,
likely infected during birth delivery from the mother with vaginal candidiasis. However, both the infant and the mother recovered
spontaneously without any treatment over several months.
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Introduction

Onychomycosis, a fungal infection affecting the nail bed and subungual tissue, is primarily caused by dermatophytes,
followed by yeasts, and molds. While onychomycosis is more commonly observed in adults, they are rare in children,
especially infants. The rarity in children may be attributed to factors such as faster nail growth rate, smaller nail plate
area, lower incidence of trauma, and limited environmental exposure.'

However, newborns or fetuses may still have the opportunity to be exposed to fungal-contaminated environments,
such as Candida environment within the uterine cavity or birth canal, as Candida is one of the common commensal
microorganisms of the vagina.>® During pregnancy, elevated levels of estrogen can promote Candida, predominantly
C. albicans, to adhere, colonize, overgrow, and even form a biofilm within vagina of a pregnant woman, leading to
episodes of vulvovaginal candidiasis and occasional intrauterine infections.”* Concurrently, the infection in a pregnant
woman increases the likelihood of the fetus acquiring Candida in utero or during labor and delivery, resulting in
congenital or neonatal candidiasis.”

In this report, we present a case of isolated neonatal nail candidiasis caused by Candida albicans in a 74-day-old
infant, potentially linked to trauma during vaginal delivery. Remarkably, the infant experienced spontaneous recovery
without any treatment.

Case Report

A 74-day-old infant, vaginally delivered at full term without perinatal hypoxia, presented with flaky white cloudy
surfaces on the third and fourth nails of the left hand for over 2 months. Initially, the affected fingernails
appeared as bluish-purple macules shortly after birth. The condition was left untreated, gradually progressing
over time, with the nails losing opacity, thickening, separating, and fragmenting, accompanied by the presence of
white debris (Figure 1A).
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A nail infection was suspected, and scraped nail debris was stained with calcofluor white. Under fluorescent
microscopy, we observed the presence of pseudohyphae and yeast cells (Figure 1C). The nail debris was cultured
onto Sabouraud-glucose Agar (SDA) and Potato Dextrose Agar (PDA) with Chloramphenicol at 30°C for 3 days.
The round milky white yeast-like colonies of various sizes were observed (Figure 1D), and oval spores were
seen under the fluorescence microscope (Figure 1E). The parallel culture on blood agar (BA) grew no colonies
on day 3. Notably, there was no evidence of fungal infection, such as oral thrush, in other parts of the infant’s
body. Microscopic examination and fungal culture of oral scraping specimens yielded negative results.

The mother had been diagnosed vaginal candidiasis based on direct fungal microscopic test during one of her
prenatal physical examinations. However, she did not receive treatment at that time. When examining the infant,
a fungal microscopic examination and culture of her vaginal secretions were also conducted. Results revealed the
presence of pseudohyphae and yeast cells. Isolates from the infant and the mother were identified by Matrix-
Assisted Laser Desorption/ Ionization-Time of Flight (MALDI-TOF) mass spectrometry as C. albicans. The
Internal Transcribed Spacer 1 (ITS1)/ Internal Transcribed Spacer 4 (ITS4) region sequencings of two isolates

were blasted in GenBank (https://blast.ncbi.nlm.nih.gov/Blast.cgi), showing 100% coverage and 100% homology

with No. MK805514.1. Based on the morphological characteristics and molecular sequence, the isolates were
identified as Candida albicans.

The original plan was to initiate antifungal treatment, but the patient could not receive treatment due to the COVID-
19 pandemic. After 2 months, the nail plate of the third finger naturally fell off, and significant improvement was
observed in the new nail. Only a few white nails were visible at the distal and lateral ends. The nail of the fourth finger
completely recovered. Four months later, the infant had completely recovered (Figure 1B), and fungal microscopic
examinations and cultures showed negative results. Similarly, the mother’s vaginal secretion mycological examinations

turned negative without treatment.

Figure | The front edge and side edge of the third and fourth fingers of the left hand are thickened and turned yellow with subungual hyperkeratosis and onycholysis, and
the surface of the deck is uneven (A); Calcofluor white staining showing pseudohyphae under the fluorescent microscope (400x) (B); Smooth, moist, and cheese-like
colonies can be seen on the Sabouraud’s Dextrose Agar medium (C); Oval spores can be seen under the fluorescence microscope (400%) (D); Healthy nail plate after four
months follow-up (E).
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Discussion

Neonatal candidiasis refers to Candida infection occurring during labor and delivery.? Candida infections in newborns,
including congenital candidiasis and neonatal candidiasis, typically manifest with superficial skin and mucosal lesions,
such as diaper dermatitis, and thrush, but they can occasionally lead to invasive infections.? It is rare for a child to present
with only nail involvement.

Our patient was diagnosed neonatal onychomycosis (nail candidiasis) caused by Candida albicans, potentially
resulting from nail damage during vaginal delivery. Several factors support our hypothesis. First, we successfully
isolated C. albicans from both the mother’s vaginal secretions and the infant’s nail bed. Second, there was no history
of onychomycosis, tinea pedis, or other fungal infections in the mother or individuals caring for the infant. Third, there
were no other significant risk factors for fungal infection history, and no family history of psoriasis, lichen planus, or
yellow nail syndrome. Importantly, the affected nail part gradually became thickened and turned yellow, while other nails
were not involved at that time.

It should be noted that nail intrauterine Candida infection, as suggested by Raval et al, could be due to the prolonged
exposure of nails to fungal-contaminated amniotic fluid. Nail changes can be present at birth or develop between 2 to 6
weeks of life.> In this case, nail involvement may be the only clinical manifestation of congenital candidiasis.”
However, we were unable to determine if the mother had intrauterine candida infection during pregnancy due to the
lack of placenta, umbilical cord, or amniotic membrane specimen. The mother’s candidal vaginitis eventually sponta-
neously recovered with the decrease of estrogens levels.

Nevertheless, this case serves as a reminder for medical professionals to consider the possibility of congenital and
neonatal candidiasis when encountering infants with nail dystrophy, especially in the absence of other infections or
hereditary disorders. Consulting with specialists and conducting systematic examinations, including blood and even
cerebrospinal fluid cultures if necessary, can aid in accurate diagnosis and appropriate management.

In our case, the infant did not receive any treatment due to the COVID-19 pandemic and was self-healed, suggesting
a self-limiting possibility of infantile onychomycosis in the cases of absence of risk factors, such as a history of perinatal
hypoxia, low birth weight, and broad-spectrum antibiotic use.°® The infant’s normal innate immune system, a key
defense against fungal infection, likely played an important role in balancing inflammation and microbiota populations.’
Never using broad-spectrum antibiotics means the microbiota can be properly established, thus the immune system
gradually matures, which facilitates the defense and elimination of fungal infections.'®'" While our infant case had no
family history of immune disorders, tinea pedis, or other fungal infections, the rapid growth rate of fingernails compared
to toenails may have aided in shedding fungal cells, contributing to self-healing.'?

Despite the possibility of spontaneous recovery, antifungal treatment is recommended for congenital nail candidiasis.”
A systematic analysis involving 22,063 C. albicans in China over the last decade showed that a high proportion of
isolates were resistant to miconazole, ketoconazole, itraconazole, and fluconazole.'® Previous reports suggested that
topical treatment with ciclopirox olamine and amorolfine may be an alternative option to treat infantile onychomycosis.’

To our best knowledge, self-healing infantile onychomycosis is rare, likely contributable to Candida albicans from
maternal vaginal candidiasis and possible nail trauma during vaginal delivery. The short-term exposure to the infection
source and the limited involvement of only the fingernail may have created favorable conditions for the infants’
onychomycosis to resolve spontaneously.

Ethics Approval and Consent to Participate

Institutional approval was required to publish the case details. And this study has been approved by the Institutional
Research and Ethics Committee of Jining No. 1 People’s Hospital to publish the case details (Ethical approval no. 2020-
029). We obtained written informed consent from the patient’s guardian to publish this case report. The study was carried
out in accordance with the principles of the Declaration of Helsinki.

Consent for Publication
We confirm that the details of any images can be published and that the person providing consent have been shown the
article contents to be published. A copy of the written consent is available by request.
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