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ABSTRACT

The most common symptoms of COVID-19 infection are fever and cough; but may cause respiratory, enteric, hepatic,

nephrotic, neurological, and skin involvement. Onychomadesis is the proximal separation of the nail plate from the nail
matrix due to a temporary cessation of nail growth. Numerous studies about cutaneous manifestations of COVID-19
were reported; however findings of nails were limited. This paper reported a case of onychomadesis which appeared
on the nails after a severe COVID-19 infection (MIS-C).
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0z

COVID-19 enfeksiyonunun en yaygin semptomlari ates ve ©ksiriktir; ancak solunum, enterik, hepatik, nefrotik,
norolojik ve cilt tutulumuna neden olabili. Onikomadesis, tirnak blyUmesinin gegici olarak durmasi nedeniyle tirnak
plaginin timak matriksinden proksimal ayrimasidir. COVID-19’un kutandz belirtileri ile ilgili ok sayida galisma bildirilmis
olup tirnak bulgularini iceren yaynlar sinirlidir. Bu makalede, siddetli bir COVID-19 enfeksiyonu (MIS-C) sonrasinda
tirnaklarda ortaya cikan bir onikomadesis vakasi bildiriimektedir.

Anahtar Kelimeler: Cocuk, COVID-19, Onikomadezis

INTRODUCTION

Corona virus disease 2019 (COVID-19) uses angiotensin
converting enzyme 2 to infect cells leading to a strong
inflammatory response, however several studies demonstrated
that COVID-19 in children is a relatively mild disease. Patients
with a mild clinical presentation may not initially require
hospitalization, but clinical signs and symptoms may worsen
with progression to lower respiratory tract disease in the
following weeks of illness. Symptoms which may indicate
COVID-19 are fever, cough, shortness of breath, fatique,
muscle or body aches, headache, loss of taste or smell,
sore throat, runny nose, nausea, vomitting or diarrhea.

Recent studies have begun to lighten some of the differences
in the innate and specific immune responses to coronavirus
(SARS-CoV-2) in patients with different degrees of disease
severity. These studies have attributed the severe form of
COVID-19 to a dysfunctional innate immune response,
such as delayed or deficient type | interferon responses.
Neutralizing antibody responses (IgG or IgA) have been
described in severe disease which may be the cause of
antibody-dependent recurrence of COVID-19 symptoms.
After entry to type 2 alveolar cells, rapid viral replication and
considerable epithelial and endothelial cell apoptosis occurs
which lead to release of proinflammatory cytokines and
chemokines such as interleukin-13 (IL-18), IL-6, interferon-g
(IFN-g) and anti-viral IFNs (IFNa and (). These cytokines
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attract immune cells (T lymphocytes and monocytes) from
the circulation into the infected lungs. This may explain the
lymphopenia observed in 80% of patients with COVID-19. This
cytokine storm also triggers NETosis (Neutrophil Extracellular
Traps) which is a “regulated neutrophil death process” in which
neutrophils release their nuclear chromatin and antimicrobial
proteins in their granules upon stimulation. NETosis can
become overactivated in severe viral and some acute/ chronic
inflammatory diseases. Platelets help NET-mediated vascular
damage, hypercoagulability and thrombosis leading to
disseminated microthrombi and multiorgan failure. Increased
NET formation has been found in autopsies of COVID-19
related ARDS (1).

Multisystem Inflammatory Syndrome in Children (MIS-C) is
currently considered a rare post COVID-19 complication related
with a cytokine storm whose symptoms are largely overlapping
with Kawasaki disease and toxic shock syndrome (2).

In this paper, we describe our COVID-19 patient who developed
MIS-C and complicated with onychomadesis in all fingernails
which is seen in some systemic viral infections with high viral
load.

CASE REPORT

A 12 year old boy was admitted to our Pediatric Immunology
outpatient clinic with a complaint of nail dystrophy that is
compatible with onychomadesis affecting 20 nails of both
hands and feet in January 2021(Figure 1). Nearly 2 month
before the onset of onychomadesis, he was COVID-19 positive
and hospitalized for 2 weeks in our hospital (October 2020). In
his medical history, he was being followed with an undefined
immunodeficiency by our immunology department since 1-year
of age. At 1 years of age after Measles, Mumps, Rubella (MRR)
vaccination, he developed aseptic meningitis and Kawasaki
disease. During the H1N1 pandemics, he developed severe

Figure 1: Onychomadesis
at the both hands.
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pneumonia, and after that he had recurrent severe pneumonias
requiring hospitalization every year. Bronchiectasis and also
opportunistic infections such as CMV, fungal infections,
and tuberculosis have not been detected in our patient to
date. His immunological evaluation revealed normal serum
immunoglobulin A (IgA), 1gM, 1gG, and IgE concentrations,
and specific antibody titers to vaccines. In the flow cytometric
test, percentages of total T and B lymphocytes, total hemolytic
complement activity (CH50), and nitroblue-tetrazolium slide
test (NBT) for neutrophil kiling were also normal. He had
been followed with intravenous prophylactic immune globulin
treatment for two years following a severe viral pneumonia in
his preschool years with the suspicion of innate immune defect
and terminated due to his good condition.

Two months before his outpatient, he was brought to our
hospital’'s Emergency department with a complaint of >38°C
fever lasting for 6 days, cough for 3 days, loss of appetite, and
bilateral conjunctivitis two months before this admission. His
vital signs were stabil except having fever and tachycardia.
The patient had no dyspnea at the time of hospitalization,
respiratory sounds were diminished, bilateral multiple cervical
lymphadenopathies was palpable and other systemic
examinations were normal. Reverse transcription-polymerase
chain reaction (RT- PCR) for COVID-19 was positive. Laboratory
results at the admission were as follows: hemoglobin: 13.5
g/dL; white blood cell (WBC) count 5.4x109/L; absolute
neutrophil count 3.5x 109/L; absolute lymphocytes count 1.1x
109/L and platelet: 228 x 109/L. The inflammatory parameters
were elevated; C-Reactive protein: 0.14 g/L (N:0-0.005 g/L),
erythrocyte sedimentation rate:32 mm/hour, interleukin-6  (IL-
6): 20.2 pg/ml (N:0-3.4 pg/ml), ferritin:1002 mg/L (N:7-140
mg/L). The biochemistry results were normal except follows:
serum glucose (140 mg/dL) and alanine aminotransferase (ALT)
(51 1U/L). Coagulation parameters were as follows: aPTT:24.2
second, INR: 1.21 Blood and urine cultures were negative.
The serology of HBV, HCV, HIV, EBV, CMV, Mycoplasma
pneumonia, and respiratory viral panel was negative. His chest
computed tomography showed characteristic ground-glass
opacities in both lungs which were confirmed to be compatible
with  COVID-19 pneumonia by the radiologist. The serial
echocardiography, abdomen, and urinary ultrasonography
were normal.

He was treated with azithromycin, favipiravir, enoxaparin sodium,
dexamethasone and interferon a treatment. During follow-up in
the service, he had severe hypotension that responded to %0.9
serum saline (SF) loading treatment. His echocardiography
was normal about concerning coronary vessels and ejection
fraction. Because of innate immunity disorder history,
interferon-alpha treatment (Interferon alpha-2a, Roferon A)
were added with 3 million IU (MIU) dose for 3 times/week. On
the 5th day of interferon treatment, fever was continuing to be
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over 38°C and serum transaminase levels were elevated hence
we ended treatment. At the same time, inflammatory markers
elevated (platelet elevated to 730x 109/L, ferritin was elevated
to 4194 mg/L and also IL-6, CRP, d-dimer, LDH, ApTT, INR,
PT prolonged). After ending the interferon-alpha treatment,
laboratory findings improved. In the following days, cold type
autoimmune hemolytic anemia developed. In his laboratory
findings; Hb level decreased to 8.2 g/dl, hemoglobinuria (+++
positive), macroscopic hematuria (erythrocyte 30 p/HPF) and
direct Coombs test positivity (+++ positive) developed. Cold
agglutinin and paroxysmal nocturnal hemoglobinuria tests were
negative. As a result of avoiding cold, the patient’s laboratory
findings were improved. At the same time, erythema nodosum
at the dorsal surface of hands developed. Both hematuria
and erythema nodosum disappeared spontaneously. All of
these findings, then were found compatible with multisystemic
inflammatory disease-related to COVID-19 (MIS-C). Next
Generation sequencing (NGS) results for innate and interferon
immunity are still pending. His COVID-19 IgG/M antibody
titer was >10 (maximum of detectable level) one month after
his discharge from hospital. Patient’s nail findings which
were typical of onychomadesis, begun nearly 2 months after
the COVID-19 and was learned to start simultaneously. No
treatment was given and lesions healed and disappeared as
the nail growth in 2 months period.

DISCUSSION

In this study, we comprehensively reported a patient with MIS-C
which complicated with onychomadesis. When we considered
the past infectious history of this patient, we thought that there
might be a genetic defect underlying his MIS-C. Zhang and et al.
(8) Found 13 genes related to immunity to influenza virus in 659
patients who were diagnosed with severe COVID-19 pneumonia.
It is also thought that the coexistence of onychomadesis can
be explained by the immuno-pathogenesis of COVID-19.
Onychomadesis is characterized by the separation of the nail
plate from the nail bed and matrix due to temporary growth arrest
of the nail bed matrix (4). Onychomadesis can be caused by a
wide variety of reasons. It has been associated with infections,
high fever, severe systemic diseases, and medications such as
anti-tumoral chemotherapeutics, carbamazepine, lithium salts,
retinoids (5). Infections that cause onychomadesis, commonly
include viral ilinesses such as influenza, measles, and hand-
foot-mouth disease (HFMD) due to coxsackievirus A6 (5).
Guillan Barre syndrome, Steven Johnson Syndrome, Kawasaki
disease, paronychia, pustular psoriasis, and trauma were
reported to cause onychomadesis (4, 6).

The pathogenesis of onychomadesis has not been well defined
yet. Viral illnesses may directly damage the nail matrix (7).
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Systemic diseases may cause inflammation of the matrix,
periungual tissues, or digital blood vessels. Chemotherapy
agents may temporarily inhibit the mitotic activity in the nail
matrix (7). In COVID-19, macro and microvascular thrombosis
involving arteries, veins, arterioles, capillaries, and venules
in major organs were observed as well as accumulation of
inflammatory cells and apoptotic cells within the vascular
endothelium of the heart, small bowel, kidneys, and lungs.
Diabetes mellitus, hypertension, obesity which are associated
with vascular dysfunction have poor prognosis in COVID-19
(8). Activated leukocytes, platelets, NETosis also alters the
function of anticoagulants, may trigger the hypercoagulability
in COVID-19 (1). The nail bed which is placed beneath the nail,
contains nerves, lymph, and blood vessels. Onychomadesis
in COVID-19 may be speculated to be caused by metabolic
changes due to microvascular thrombosis in blood vessels at
the nail bed leading to a temporary arrest in nail matrix activity.
According to Scarfi and et al. (5), the mean onset of
onychomadesis after the infection was 40 days. According to
Li and et al. (9), the mean onset of onychomadesis associated
with the HFMD epidemic in China was 2 months. In our patient
onychomadesis started after 2 months of COVID-19 diagnosis.
In a recently published case report from Turkey, a 47-year-old
female patient was reported developing onychomadesis 3
months after COVID-19 infection (10). In another study, 45-year-
old man presented with onychomadesis over all his fingernails
and toenails. In his history, he had COVID-19 infection 3.5
months earlier (11). In the literature, several studies present the
cutaneous manifestations in COVID-19. Erythematous rash,
localized or diffuse urticarial, and chickenpox-like lesions are
the most common manifestations (12). Apart from other studies
in literature, as an unexpected manifestation of COVID-19,
onychomadesis makes this case particularly interesting. This
reported study will make practitioners aware of COVID-19 and
onychomadesis interrelation.

In conclusion, onycomadesis is a rare condition and can be
caused by infections. Association with COVID-19 is limited to
our knowledge. More data are required for understanding the
etiopathogenesis of the nail affection at COVID-19.
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