Impact of COVID-19 on corneal esthesiometry
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ABSTRACT
Individuals with suspected COVID-19 symptoms
(n=202) were tested using nasopharyngeal RT-qPCR.
All individuals underwent corneal esthesiometry
measurements using the Cochet-Bonnet esthesiometer
during their first visit; 50 participants underwent an
additional measurement at a mean interval of 32.5
(17.8) days. COVID-19 was confirmed in 101 subjects
(50%) using nasopharyngeal PCR. The mean time
from symptom onset to disease diagnosis and corneal
esthesiometry was 4.2 (2.1) days. Mean corneal
esthesiometry findings based on the positive and
negative PCR status indicated no statistical difference.
This study demonstrated that COVID-19 had no effect
on corneal esthesiometry in individuals with acute-phase
COVID-19.

underwent slit-
lamp biomicroscopy evaluation;
the examiner was asked to look for the presence of
follicular conjunctivitis.
Corneal esthesiometry measurements were
performed using the Cochet-Bonnet esthesiometer
(Luneau Ophthalmologie, Paris, France) during
patients’ first visit. Corneal esthesiometry was
analysed based on the naso PCR status, presence
of anosmia and dysgeusia, and ocular signs and
symptoms.

RESULTS

The mean (SD) age of 202 participants was 37.3
(10.9) years and 67.3% of them were women. The
mean time of symptom onset was 4.2 (2.1) days.
Naso PCR was performed in all participants during
their first visit; 101 (50.0%) were COVID-
19
positive.
Fifty participants with positive naso PCR
BACKGROUND AND METHOD
up visit.
Besides pneumonia and severe acute respiratory test results underwent a second follow-
syndrome, which affect patients with COVID-19, The mean interval between the first and second
other symptoms such as anosmia (22%–68%), follow-up visits was 32.5 (17.8) days. The SD value
dysgeusia (33%) and ageusia (20%) have been for corneal esthesiometry measurement for the
frequently reported. These symptoms typically right eye at the baseline was 5.52 (0.88) versus 5.60
occur in the early stages of the disease and are asso- (0.67) at the second follow-up visit (p=0.616). For
ciated with virus-induced damage to the olfactory the left eye, the SD value for corneal esthesiometry
and oral mucosal epithelium and olfactory nerve measurement at the baseline was 5.40 (0.80) versus
during SARS-CoV-2 invasion and multiplication.1 5.58 (0.67) at the second follow-up visit (p=0.173).
Table 1 depicts the distribution of anosmia and
According to recent animal studies, demyelination
and T cell-
mediated autoimmune reactions may dysgeusia according to the naso PCR status. A
occur in the peripheral trigeminal or olfactory high proportion of individuals with both smell
nerves causing dysosmia and dysgeusia as a conse- (p=0.006) and taste (p=0.032) changes were noted
19. However, no
quence of these nerve injuries.2 Previous studies who were positive for COVID-
have reported ocular manifestations and detected differences were noted in their corneal esthesiomSARS-CoV-2 RNA in the tear film or conjunctival etry measurements in both eyes according to these
swabs using RT-
qPCR in patients with COVID- symptoms.
No association between ocular symptoms and
19.3 We hypothesised the potential involvement of
SARS-CoV-2 in the ophthalmic nerve and its conse- naso PCR status was noted in this population.
Table 2 shows the ocular changes and corneal
quent impact on corneal esthesiometry.
This cross-
sectional study involved 202 indi- esthesiometry as stratified by naso PCR results.
viduals with suspected COVID-
19 symptoms; Individuals’ left eye with positive naso PCR showed
they were examined in an outpatient clinic at the significantly lower values of corneal esthesiometry
Federal University of São Paulo, Brazil. All individ- for the presence of red eye (p=0.005), tearing
uals were tested for SARS-CoV-2 by nasopharyn- (p=0.014) and itching (p=0.011) when compared
geal RT-qPCR (naso PCR) to confirm or exclude with those without these symptoms.
Among 202 individuals, 101 (50%) were diagCOVID-19 diagnosis.
We interviewed patients to identify their date of nosed by naso PCR. The study participants’ mean
illness onset and the presence of general signs and time from symptoms onset was 4.2 (2.1) days, indisymptoms: fever, cough, breathing difficulty, body cating that they were tested in their acute disease
CoV-
2
pain, headache and changes in the sense of smell phase, which, in turn, maximised SARS-
RNA detection in the nasopharynx.
(anosmia) and taste (dysgeusia).
Damage to the olfactory epithelium and oral
Information on symptoms such as red eye,
tearing, eye discharge, itching and foreign body mucosa may explain the occurrence of ageusia,
sensation was also collected. All individuals dysgeusia and anosmia observed in the initial
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Table 1 Distribution of anosmia and dysgeusia according to the
PCR status and corneal esthesiometry according to the presence of
symptoms
PCR (n=202)
Negative (n=101)

Negative naso PCR (n=101)
Positive (n=101)

Anosmia
 No

70 (57.8)

51 (42.2)

 Yes

31 (38.3)

50 (61.7)

Presence of ocular changes

P value
0.006

Dysgeusia

 

No

Yes

P value

 Right

5.45 (0.81)

5.25 (0.93)

0.287

 Left

5.67 (0.63)

5.42 (0.74)

0.100

Red eye
0.032

 No

67 (56.3)

52 (43.7)

Tearing

 Yes

34 (40.9)

49 (59.1)

 Right

5.53 (0.79)

5.16 (0.89)

0.050

 Left

5.67 (0.62)

5.48 (0.73)

0.178

 Right

5.38 (0.86)

5.43 (0.81)

0.833

 Left

5.57 (0.69)

5.75 (0.44)

0.340

 Right

5.45 (0.88)

5.31 (0.80)

0.421

 Left

5.66 (0.63)

5.52 (0.69)

0.286

 Right

5.34 (0.87)

5.64 (0.70)

0.183

 Left

5.58 (0.69)

5.70 (0.47)

0.491

 Right

5.41 (0.87)

5.34 (0.81)

0.702

 Left

5.53 (0.70)

5.72 (0.56)

0.184

Presence of symptoms
 

No

Yes

P value

Negative PCR
Anosmia
 CE right eye

5.42 (0.84)

5.32 (0.87)

0.565

 CE left eye

5.62 (0.66)

5.54 (0.67)

0.578

Dysgeusia
 CE right eye

5.46 (0.80)

5.26 (0.93)

0.270

 CE left eye

5.61 (0.65)

5.58 (0.70)

0.866

Positive PCR

Eye discharge

Itchy eyes

Foreign body sensation

Follicular conjunctivitis

Anosmia
 CE right eye

5.31 (0.90)

5.62 (0.80)

0.075

 CE left eye

5.41 (0.66)

5.64 (0.63)

0.116

 CE right eye

5.38 (0.91)

5.55 (0.82)

0.337

 CE left eye

5.44 (0.80)

5.61 (0.63)

0.243

Dysgeusia

*Data are presented as mean (SD) or frequency (proportion).
CE, corneal esthesiometry.

disease stage. However, SARS-CoV-2 has demonstrated a transneuronal penetration through the olfactory bulb and its infection
has resulted in the rapid transneuronal spread of the virus to the
connected areas of the brain in a mouse model of the disease.4
Based on several reports providing evidence of SARS-CoV-2
neurotropism and virus migration from the peripheral nerves
through the olfactory bulb, leading to a high prevalence of
chemosensory dysfunction (anosmia (22%–68%), dysgeusia
(33%) and ageusia (20%)),5 we analysed the possible ophthalmic
nerve damage interfering with corneal esthesiometry.3 6–8
Anosmia and dysgeusia were recorded in 49.5% and 48.5%
patients, respectively, based on the positive naso PCR status.
These findings are consistent with those reported by Agyeman
et al, who found 41.0% and 38.2% prevalence of olfactory and
gustatory dysfunctions, respectively.9 However, we noted no
changes in corneal esthesiometry based on these symptoms.
Our study demonstrated no statistical difference in corneal
esthesiometry based on the naso PCR status (right eye,
p=0.566 and left eye, p=0.420) in the acute disease phase.
Pirraglia et al did not detect any changes in corneal esthesiometry in their analyses of 43 hospitalised patients with COVID-
19, although it is important to mention that their assessment was
performed after a median period of 21.5 days (range: 1–47 days)
from hospitalisation.10 We performed a second corneal esthesiometry evaluation in 50 patients with COVID-19 with a mean
interval between the first and second follow-up visit of 32.5
(17.8) days. No statistical difference was noted in comparing
the mean value for corneal esthesiometry at the baseline and the
second follow-up visit for the right eye (p=0.616) and the left
eye (p=0.173). No association was noted between ocular signs
and symptoms and the naso PCR status in this study population.
2

Table 2 Corneal esthesiometry values in accordance with
the presence of ocular signs and symptoms, as stratified by the
nasopharyngeal PCR status

 
Positive naso PCR (n=101)
Presence of ocular changes
 

No

Yes

P value

 Right

5.51 (0.85)

5.26 (0.93)

0.261

 Left

5.62 (0.66)

5.10 (0.87)

0.005

 Right

5.51 (0.84)

5.36 (0.93)

0.414

 Left

5.64 (0.57)

5.27 (0.94)

0.014

 Right

5.47 (0.87)

5.33 (0.86)

0.634

 Left

5.53 (0.71)

5.44 (0.88)

0.731

 Right

5.53 (0.81)

5.24 (1.01)

0.134

 Left

5.65 (0.55)

5.12 (1.01)

0.011

 Right

5.47 (0.87)

5.42 (0.85)

0.865

 Left

5.56 (0.71)

5.28 (0.82)

0.187

 Right

5.52 (0.89)

5.33 (0.80)

0.322

 Left

5.59 (0.75)

5.40 (0.68)

0.213

Red eye

Tearing

Eye discharge

Itchy eyes

Foreign body sensation

Follicular conjunctivitis

Data are presented as means (SD).
naso PCR, nasopharyngeal PCR.

Nevertheless, the esthesiometry was normally independent of
the naso PCR status.
In summary, this study demonstrated that SARS-CoV-2 infection did not interfere with corneal esthesiometry, at least, in the
mild and early stages of this disease.
Acknowledgements The authors acknowledge financial support received
from Latinofarma, divisão de oftalmologia do Grupo Cristália, and from Genom
Oftalmologia, Divisão de prescrição médica dedicada a saúde ocular do Grupo União
Química, for the acquisition of viral detection kits used in this work. Both institutions
did not participate in data collection, study design and manuscript editing.
Tochetto LB, et al. Br J Ophthalmol 2021;0:1–3. doi:10.1136/bjophthalmol-2021-320003

Br J Ophthalmol: first published as 10.1136/bjophthalmol-2021-320003 on 10 November 2021. Downloaded from http://bjo.bmj.com/ on May 28, 2022 by guest. Protected by copyright.

Brief communication

Contributors LBT contributed to data collection and wrote the paper. DdFS
contributed to data collection and contibuted data/analysis tools. FH contributed to
data/analysis tools and performed the analysis. DDC performed the analysis. ALH-L
contributed to data/analysis tools. LBS contributed to data/analysis tools. NCJB
conceived and designed the analysis; and contributed to data/analysis tools. DDF
conceived and designed the analysis; and contributed to data/analysis tools. LAdO
conceived and designed the analysis and helped to wrote the paper.
Funding This study was funded by Coordination for the Improvement of Higher
Education Personnel (CAPES), Ministry of Education, Brazil and the Federal University
of São Paulo (No grant number).
Disclaimer The sponsors or funding organisations had no role in the design or
conduct of this research.
Competing interests None declared.
Patient consent for publication Not applicable.
Ethics approval The study protocol was prospectively approved by the
Ethics Committee of the Federal University of São Paulo (CEP: 0442/2020) and
all individuals provided their written informed consent before acceptance to
participate.
Provenance and peer review Commissioned; internally peer reviewed.
This article is made freely available for use in accordance with BMJ’s website
terms and conditions for the duration of the covid-19 pandemic or until otherwise
determined by BMJ. You may use, download and print the article for any lawful,
non-commercial purpose (including text and data mining) provided that all copyright
notices and trade marks are retained.
ORCID iD
Lauro Augusto de Oliveira http://orcid.org/0000-0002-7384-9342

Tochetto LB, et al. Br J Ophthalmol 2021;0:1–3. doi:10.1136/bjophthalmol-2021-320003

REFERENCES

1 Carrillo-Larco RM, Altez-Fernandez C. Anosmia and dysgeusia in COVID-19: A
systematic review. Wellcome Open Res 2020, 2020. Available: https://pubmed.ncbi.
nlm.nih.gov/32587902/ [Accessed 7 Feb 2021].
2 Whitcroft KL, Hummel T. Olfactory dysfunction in COVID-19: diagnosis and
management. JAMA 2020;323:2512–4.
3 Sarma P, Kaur H, Kaur H, et al. Ocular manifestations and tear or conjunctival swab
PCR positivity for 2019-nCoV in patients with COVID-19: a systematic review and
meta-analysis. SSRN Electron J 2020.
4 Netland J, Meyerholz DK, Moore S, et al. Severe acute respiratory syndrome
coronavirus infection causes neuronal death in the absence of encephalitis in mice
transgenic for human ACE2. J Virol 2008;82:7264–75.
5 American Academy of Otolaryngology-Head and Neck Surgery. Anosmia, hyposmia,
and Dysgeusia symptoms of coronavirus disease. Available: https://www.entnet.org/
content/aao-hns-anosmia-hyposmia-and-dysgeusia-symptoms-coronavirus-disease
[Accessed 17 Mar 2019].
6 Zhou Z, Kang H, Li S, et al. Understanding the neurotropic characteristics of SARS-
CoV-2: from neurological manifestations of COVID-19 to potential neurotropic
mechanisms. J Neurol 2020;267:2179–84.
7 Abboud H, Abboud FZ, Kharbouch H, et al. COVID-19 and SARS-Cov-2 infection:
pathophysiology and clinical effects on the nervous system. World Neurosurg
2020;140:49–53.
8 von Bartheld CS, Hagen MM, Butowt R. Prevalence of chemosensory dysfunction in
COVID-19 patients: a systematic review and meta-analysis reveals significant ethnic
differences. ACS Chem Neurosci 2020;11:2944–61.
9 Agyeman AA, Chin KL, Landersdorfer CB, et al. Smell and taste dysfunction in
patients with COVID-19: a systematic review and meta-analysis. Mayo Clin Proc
2020;95:1621–31.
10 Pirraglia MP, Ceccarelli G, Cerini A, et al. Retinal involvement and ocular findings in
COVID-19 pneumonia patients. Sci Rep 2020;10:17419.

3

Br J Ophthalmol: first published as 10.1136/bjophthalmol-2021-320003 on 10 November 2021. Downloaded from http://bjo.bmj.com/ on May 28, 2022 by guest. Protected by copyright.

Brief communication

