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Abstract

Introduction: Various skin findings due to coronavirus have
been identified. There are a few case reports on nail findings
after coronavirus (COVID-19) infection. We aimed to docu-
ment the nail findings of the COVID-19 survivors and shed
lightontheinteresting luminescence seen underthe Wood's
light. Methods: One hundred and seventy-four patients di-
agnosed with COVID-19 infection in the last 100 days were
grouped in terms of the agents used in the treatment. Fifty-
seven volunteers without a history of infection were includ-
ed. Results: Patients treated with favipiravir had a signifi-
cantly higher positivity of luminescence (p: 0.0001). The
most common nail findings in patients were splinter hemor-
rhage (13%), followed by leukonychia (12%) and longitudi-
nal ridges (7.9%). Discussion/Conclusions: The lumines-
cence may be seen due to the accumulation of favipiravir or
its excipients (titanium dioxide and yellow ferric oxide) on
the nails. Wood's lamp examination of the plasma taken
from a patient after favipiravir's first dose revealed the same
luminescence as we saw on the nails. Accordingly, this accu-
mulation may be seen in the vital organs. Although our

knowledge about the virus increases day by day, the poten-
tially hazardous effects of the virus and long-term complica-
tions of the treatment options are still being investigated.

© 2021 S. Karger AG, Basel

Introduction

The coronavirus disease (COVID-19 infection) has
emerged as a disease in which respiratory system findings
such as fever, cough, and shortness of breath are at the
forefront. However, over time, it has been shown to affect
the gastrointestinal, cardiovascular, and neurological sys-
tems. Cutaneous findings associated with the coronavirus
have been defined and classified as urticarial, maculopap-
ular, vesicular, petechial rashes, pernio-like acral lesions,
and livedo racemosa [1]. Yet, there is no literature knowl-
edge on nail findings of the disease excluding few case
reports [2-4].

Favipiravir is an antiviral agent mainly used for influ-
enza treatment as an RNA polymerase inhibitor. It is rec-
ommended to be used as orally 1,600 mg, twice daily, on
the first day followed by 600 mg twice daily. It has been
used to reduce the viral load in the treatment of corona-
virus since March 2020 in Turkey [5, 6]. Although hy-
droxychloroquine (HCQ) was the most commonly used
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Table 1. Sociodemographic data of the patients and nail findings of the patients

Groups Total
favipiravir HCQ favipiravir plus no treatment healthy
HCQ
Gender, n (%)
Female (66.7) 15(93.7) 9(69.6) (66.7) 35(61.4) 157 (67.9)
Male 24 (33.3) 1(6.3) 7 (30.4) (33.3) 22 (38.6) 74 (32.1)
Age, median (min—max) 42 (19-75) 37 (21-57) 43 (20-63) 31(18-43) 32(18-49)
Duration, median (min—max) (9-100) 85 (15-100) 42 (10-100) (7-90) - 42 (7-100)
Wood'’s lamp finding, n (%)
Positive 59(81.9) 0 (0) 47 (83.9) 0(0) 0(0) 106 (45.9)
Negative 13(18.1) 16 (100) 9(16.1) 30(100) 57 (100) 125 (54.1)
Systemic disease, n (%)
Positive 28 (38.9) (25) 22(39.3) 9(30) 3(22.8) 76 (32.9)
Negative 44 (61.1) 12 (75) 34 (60.7) 21 (70) 44 (77.2) 155 (67.1)
Nail finding, n (%)
Positive 31 (43) 8 (50) 20(35.7) 6 (20) 16 (28.1) 81 (35.1)
Negative 41 (57) 8 (50) 36 (64.3) 24 (80) 41(71.9) 150 (64.9)
Total 72 16 56 30 57 -

HCQ, hydroxychloroquine.

drug at the beginning of the pandemic in our country,
favipiravir has now been replaced. It has been used with
or without HCQ in consistency with the COVID-19 treat-
ment protocol released by the Turkey Ministry of Health
[7]. Favipiravir is considered a drug with a low side effect
profile [8]. Case reports detecting luminescence under
Wood’s light in nails after COVID-19 infection were pub-
lished. The authors associated this finding with the use of
favipiravir [9, 10]. We aimed to document the nail find-
ings of the COVID-19 survivors and shed light on the
interesting luminescence.

Materials and Methods

An ethical approval for the study has been obtained from the
local institutional ethics committee and the Ministry of Health Sci-
entific Research Platform. The study was conducted as a multicen-
tric cross-sectional study. Patients were recruited between October
and December 2020. Considering the approximate time for the
nail growth, patients within the first 100 days of the infection were
selected for the study. The study included 174 patients with a his-
tory of COVID-19 infection and 57 volunteers without a history of
infection. The patients were grouped in terms of the agents used
in the treatment, as laid down in the protocol released by the Tur-
key Ministry of Health [7]. Patients received only favipiravir, only
HCAQ, favipiravir plus HCQ treatments, and no treatment divided
into different groups along with the healthy control group. Pa-
tients with current nail infections, a history of chemotherapy, and
dermatologic disorders affecting nails were not included in the
study.

Nail Findings in Patients with COVID-19

Fingernails were selected for the examination to reduce the risk
of viral contamination and shorten the duration of the examina-
tion within the scope of pandemic measures. Routine examination
findings of the nails and Wood’s lamp examination results were
recorded after obtaining informed consent. Patients with signifi-
cant luminescence were considered positive. The nail plate was
divided into 3 sections (lunula, middle portion, and distal portion)
according to the distance of the luminescence to the nail matrix.
Sociodemographic data of the patients including age, gender, and
comorbidities were noted.

Data were summarized by median (min-max) and number
(percentage). Compliance with normal distribution, Kolmogorov-
Smirnov and Shapiro-Wilk tests were used. Yates in statistical
analysis corrected and Pearson x* and Kruskal-Wallis tests were
used where appropriate. Paired comparisons after Kruskal-Wallis
were made using the Bonferroni test. p < 0.05 value was considered
statistically significant. IBM SPSS Statistics 25.0 program was used
for the analyses.

Results

The age and gender distributions of the groups are
shown in Table 1. Seventy-two patients had received only
favipiravir, 16 of them had received only HCQ, and 56 of
them had received favipiravir plus HCQ treatments. Also,
30 patients had not received any treatment since some of
them were asymptomatic or some of them had refused the
treatment. The volunteers without a history of infection
consisted of 57 patients. The average time lapse between
the first diagnosis and nail examination was 42 days (7-100
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Fig. 1. A patient 34 days after infection who received favipiravir (a). A patient 56 days after infection who received
favipiravir (b). A patient 44 days after infection who received hydroxychloroquine (c).

Table 2. Nail findings in the volunteers

Groups Total
favipiravir HCQ favipiravir no healthy
plus HCQ treatment

None, n (%) 41 (56.9) 8(50) 36 (64.3) 24 (80) 41(71.9) 150 (64.9)
Leukonychia, n (%) 11 (15.3) 2(12.5) 6(10.7) 3(10) 12(21) 34(14.7)
Splinter hemorrhage, n (%) 10(13.9) 4 (25) 8(14.3) 1(3.3) 1(1.75) 24(10.4)
Onychomadesis, n (%) 0 1(6.25) 0 0 0 1(0.4)
Onycholysis, n (%) 2(2.8) 0 0 0 1(1.75) 3(1.3)
Pitting, n (%) 2(2.8) 0 0 1(3.3) 2(3.51) 5(2.2)
Longitudinal ridges, n (%) 6(8.3) 1(6.25) 6(10.7) 1(3.3) 0 14 (6.1)
Total 72 16 56 30 57 231

HCQ, hydroxychloroquine.

days). Approximately, one-third of the patients (32.9%)
had accompanying diseases such as asthma (7%), thyroid
diseases (6%), diabetes mellitus (4%), hypertension (3%),
and cancer (2%). The sociodemographic data and nail
findings of the patients are summarized in Table 1.
Luminescence was observed in 81.9% and 83.9% of the
groups who received only favipiravir and the combined
treatment with favipiravir and HCQ, while it was not seen
in any of the patients who did not use favipiravir
(p:0.0001). In positive cases, the luminescence on the nail
was moving away from the matrix with time (Fig. 1). Me-
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dian days for the distance of the luminescence were 30
(9-83) for the lunula, 58 (33-92) for the middle portion,
and 95 (75-100) for the distal portion, respectively
(p: 0.0001). 17.1% of the patients (a total of 128 patients)
who were treated with favipiravir did not show lumines-
cence. The average number of days passed after infection
of these patients was 66 days.

The most common nail finding was splinter hemor-
rhage (13.9%), followed by leukonychia (12.5%) and lon-
gitudinal ridges (7.9%) in patients with COVID-19 his-
tory. The nail findings are summarized in Table 2.
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Fig. 2. Blood sample of a patient from the control group after centrifugation (a) and its appearance under the
Wood’s light (b). Blood sample of a patient treated with favipiravir after centrifugation (c) and the luminescence

visible under the Wood’s light (d).

Additionally, inspired by the study of Megahed et al.
[11], we also looked for the fluorescence in the plasma of
a patient. The blood sample has been obtained and cen-
trifuged (4,000 rpm for 15 min) 3 h later of the first intake
of favipiravir. And, we have observed that Wood’s lamp
examination of the plasma revealed the same lumines-
cence as we saw on the nails.

Discussion

We believe that the luminescence has not been related
to a substance that may have been made by coronavirus
since the untreated patients with COVID-19 history had
not any luminescence in our study. In addition, the ab-
sence of luminescence in any patient not receiving favi-
piravir suggests that this finding is due to favipiravir. We
observed that the patients who did not show the lumines-
cence symptoms despite receiving favipiravir were ap-
proximately on the 66th day (as a median value) after the
treatment. We think that it may be explained by the re-
newal of the nail plate during the physiological process of
nail growth. Complete regrowth of a fingernail may re-
quire 4-6 months from the proximal end to the distal
edge with an average growth rate of 3 mm/month (1.8-4.5
mm/month) [12, 13]. The growth rate of the nail is influ-
enced by age, gender, seasonality, diseases, and drugs
[12].

Nail Findings in Patients with COVID-19

Wood’s lamp emits invisible black UV light (320-400
nm) which also has a violet light spectrum visible in the
dark [14]. Wood’s lamp examination is a safe method
used for detecting any abnormal [15] fluorescence caused
by a photochemical reaction [16] on the skin, hair, nails,
teeth, urine, stool, and blood [14]. Wood’s light shows
different reflections due to different by-products of the
microorganisms. Yellowish green, coral red, and vivid
green reflections observed under the Wood’s light are in-
terpreted as the presence of pyoverdin due to pseudomo-
nas, coproporphyrin due to corynebacteria, pteridine due
to microspora species, respectively. Also, porphyrin me-
tabolites accumulated in urine and teeth can be observed
by Wood’s lamp examination as a pink fluorescence in
porphyria [17]. As for drug accumulations on nails, yel-
low-green and yellow reflections have been defined with
mepacrine and tetracycline treatments, respectively [18].
In our study, we have detected a luminescence due to the
accumulation of the favipiravir itself or its excipients.

The luminescence may be seen due to excipients (tita-
nium dioxide and yellow ferric oxide) of favipiravir. It has
been shown that these metals may accumulate in the in-
ternal organs, hair, and nails [19, 20]. A recent study has
shown that plasma concentration of favipiravir and in-
tensity of the luminescence had a linear correlation [11].
Inspired by this study, we looked for the fluorescence in
the plasma of a patient. Wood’s lamp examination of the
plasma revealed the same luminescence as we saw on the
nails (Fig. 2). This may be due to the drug’s active me-
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tabolite or its excipients, but still further studies are need-
ed to uncover the exact cause of the luminescence. We
think that it is necessary to be careful in terms of a pos-
sible accumulation in the vital organs.

This study is of value by revealing also the nail findings
in patients with a history of COVID-19. The most com-
mon finding was splinter hemorrhages. They appear as
red-brown striae and correspond to hemorrhages or
thrombosis of the capillaries [13, 21]. Trauma or throm-
botic diseases such as subacute endocarditis and an-
tiphospholipid antibody syndrome are among the cul-
prits [22]. Although coagulopathy and microvascular
vasculitis are associated with COVID-19 infection patho-
genesis, more studies are needed to explain the relation-
ship between COVID-19 infection and splinter hemor-
rhage [1, 23]. The second most common nail finding in
the study was leukonychia. Beau lines and leukonychia
associated with COVID-19 infection have been defined
in few cases. Beau lines and leukonychia have also been
reported to be associated with Kawasaki disease [24]. The
authors attribute the similar nail findings in both diseases
to the similar inflammation pattern of Kawasaki disease
and COVID-19 infection [2, 3]. Onychomadesis is a non-
specific finding which can be related to severe infections
and drugs. We have observed it in only 1 patient with CO-
VID-19 infection history. Also, a case with onychomade-
sis associated with COVID-19 infection has been report-
ed in the literature [25]. Besides, red half-moon sign on
the lunula and distal orange discoloration have been
identified in patients with COVID-19, which were con-
sidered to be associated with vascular inflammation [26,
27].

This study aimed to document the nail findings that
could be attributed to COVID-19 infection or its treat-
ment. As a limitation, we have a low number of patients
in the HCQ-treated group since this agent has become
less preferred over time. Although the temporal relation
among the disease, treatment, and the findings has been
suggestive of a positive correlation, prospective case-
control studies are required to prove the exact relation-
ship.

Conclusion

Healthy nails are representatives of good health status,
and nails deserve having special attention to find out
more about the effect of the diseases and the treatments.
A careful examination of the nails may provide some im-
portant clues about what is going on inside. With the aid
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of this study, we wanted to shed light on the luminescence
seen in the people with COVID-19 infection history and
document the frequent nail findings which may be associ-
ated with the infection or the treatment.
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