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Abstract:

Objective:

The present study aims to evaluate coronavirus shedding in the tears of asymptomatic pediatric COVID-19 positive patients.

Methods:

A prospective interventional study that included a total of 145 pediatric asymptomatic COVID-19 patients hospitalized from 17th May 2020 to 16th

July 2020 in Sohag Tropical Hospital. On admission, all of them were COVID-19 positive detected through nasopharyngeal swab. They were in
intimate contact with positive symptomatic COVID-19 patients before testing and admission. Reverse Transcriptase Polymerase chain reaction
(RT-PCR) was done for tears samples at an interval of 5 days after admission and twice before discharge.

Results:
Of the 145 asymptomatic pediatric COVID-19 positive patients, no one showed ocular or systemic manifestations. They were silent carriers. Ten
were positive for tears sample on admission. They became negative for nasopharyngeal and tear samples before discharge.

Conclusion:
Pediatric positive COVID-19 patients can shed coronavirus through their tears. Even among asymptomatic patients, transmission through tears is
possible.
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1. INTRODUCTION

In  December  2019,  the  coronavirus  emerged  in  Wuhan
(China) and spread all over the world, causing a major health
problem.  Therefore,  World  Health  Organization  (WHO)
announced that it is a pandemic [1, 2]. The pathogen is called
severe  acute  respiratory  syndrome  coronavirus  2  (SARS-Co
V-2).  It  causes  respiratory,  gastrointestinal,  and  ocular  [3]
symptoms as  well  as  fever.  However,  some patients  have no
symptoms,  so they represent  a  major  threat  because they are
silent carriers to the pathogen [4, 5].

There are many routes for virus transmission, such as drop-

* Address correspondence to this author at Department of Ophthalmology, Sohag
University, Sohag, Egypt; Tel: 01024368111;
E-mail: drhanymahmoud@gmail.com

droplets  and  breath  [6,  7].  Coronavirus  shedding  in  ocular
secretions  among  adults  suggests  its  transmission  through
ocular secretion and tears [8 - 13]. Many studies showed that
pediatric patients could show mild symptoms or no symptoms
at all, but they are a potential source for infection [14, 15].

In  pediatric  groups  with  COVID-19  without  symptoms,
shedding the virus in tears and ocular secretions has not been
evaluated yet. The present paper aims to evaluate its shedding
in ocular tears and secretion and clarify the potential infectivity
of asymptomatic pediatric patients.

2. METHODS

It is a prospective interventional study that included a total
of  145 pediatric  asymptomatic  COVID-19 patients.  Pediatric
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(up  to  18  years)  COVID-19  patients  were  included  in  this
prospective observational case series study.

All  patients  included  in  this  study  were  evaluated  as
follows:  History  including  contact  with  confirmed  positive
COVID-19  patients  and  clinical  symptoms.  They  were
examined  regarding  systemic  and  ocular  signs.  The  ocular
examination  was  done  using  side  examination  with  diffuse
illumination or portable slit-lamp. Laboratory tests were done
using  RT-PCR  for  nasopharyngeal  swabs  and  conjunctival
swabs once on admission and repeated during admission and
once before discharge to confirm negativity. We used StepOne
(RT-PCR)  system  (Applied  Biosystem®  7500  (RT-PCR)
System,  CA,  USA)  with  detection  of  0.58  copies/μL  of
COVID-19  viral  RNA  with  a  confidence  ≥95%  (Fig.  1).
Laboratory tests were conducted according to the guidelines of
the Egyptian Ministry of Health.

We  collected  conjunctival  swabs  from  the  lower
conjunctival  fornix  without  using  any  topical  anesthesia  to
avoid  contamination.  All  precautions  regarding  personal
protective  equipment  (PPE)  were  taken  according  to  the
guidelines.

2.1. Ethical Considerations

This study was approved by the Al-Shahid Hospital Ethical
Committee  and  adhered  to  the  tenets  of  the  Declaration  of
Helsinki.  Written  Informed  consent  was  obtained  from  the
patients and their families. IBR registration number: S26-144.

2.2. Method of Conjunctival Swab

First,  conjunctival  swabs  were  obtained  after  a  time
interval of 5 days after admission due to respiratory symptoms
to ensure the presence of high viral load levels detected by RT-
PCR [16, 17] with which tears samples are tested again before
discharge. Personal Protective Equipment (PPE) was used for
tear film swabs as personal protective equipment.

Conjunctival  swabs  were  obtained  from  samples  of  the
inferior  conjunctival  sac  18  and  collected  through  virus
specimen  transport  for  Molecular  and  Culture  Techniques
(Sigma  Virocult®).  It  was  performed  after  eversion  of  the
lower eyelids by sterile cotton tips to explore the lower fornices
of the lower eyelid.  Topical  anesthesia was not  used and the
tips  of  the  sterile  sticks  were  placed  into  liquid  Virocult  ®
medium  solution.  Sterile  gloves  were  changed  to  avoid
contamination risk either for the collected samples or examined
patients. Samples were put on ice tanks and rapidly transmitted
to the PCR laboratory

Technique of qualitative Real time PCR for the detection

of SARS-CoV-2 viral RNA

1- RNA Extraction

SARS-CoV-2 viral RNA extraction was performed using
specific  kits;  Qiagen  columns  (QIAamp  DSP  Virus  spin  kit,
cat.  No.  61704,  QIagen  Inc.)  and  using  a  fully  automated
QIAcube instrument following the manufacturer’s instructions.

2- Real time quantitative PCR:

SARS-CoV-2  viral  RNA  assay  was  performed  using
specific  TaqMan®  probe-based  technology  (The  Genesig®
(RT-PCR)  Coronavirus  (COVID-19)  kit  cat.  No.  Z-Path-
COVID-19-CE,  Primerdesign  Ltd)).  The  analysis  was
performed  using  StepOne  (RT-PCR)  system  (Applied
Biosystem®  7500  (RT-PCR)  System,  CA,  USA).

The master mix was added to the number of wells required
for  testing  and  it  was  prepared  by  adding  10  µ  oasig  qPCR
OneStep  Master  Mix  and  2  µ  COVID-19  CE  IVD
Primer/Probe. The reaction was performed in a 20 µL reaction
volume  containing  12  µL  of  Master  Mix  and  8  µl  of  the
following  (the  sample  extract,  negative  extraction  control
(NEC)  or  positive  control  template  (PCT)).  The  real-time
cycler conditions were performed according to the following
conditions:

2.3. Statistical Analysis

Statistical analysis was done using IBM-SPSS version 25
(IBM  corporation,  Chicago,  USA,  August  2017).  Data  were
expressed  as  Mean±SD  for  quantitative  data  as  well  as
numbers  and  percentages  for  qualitative  data.  Comparison
between  the  means  of  the  quantitative  data  was  made  using
Mann-Whitney test and comparison between the percentages of
the qualitative data was done using Fisher exact test. P-value of
<0.05 was considered statistically significant.

3. RESULTS

The results are summarized in Tables 1 - 4. 145 asympto-
matic pediatric COVID-19 patients were included in the group.
They  were  in  intimate  contact  with  other  positive  patients.
Moreover, they were tested by RE-PCR and were positive for
COVID-19.  They  were  admitted  and  isolated  to  avoid  the
spread  of  infection  and  to  be  treated.

The mean age was 160 months with a range 6: 212 months
(0.6-17.6  years  old):75  (51.7%)  were  males  and  70  (48.3%)
were  females.  On  admission,  no  one  had  any  registered
symptoms  or  signs,  either  systemic  or  ocular.  They  were  all
asymptomatic till the end of the study. Patients who showed no
symptoms or signs were excluded from the study (Table 1).

Table 1. Parameters of real-time cycler of PCR.

Steps Time Temperature cycles
Reverse transcription 10 min 55°C 1

Initial denaturation (Taq activation) 2 min 95°C 1
Denaturation 10 sec. 95°C

45
Primer annealing and extension 60 sec. 60°C
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Table 2. Showing characters of included patients.

Item Value
Age (in months)

Mean±SD 122.5±73.1
Median (Range) 145(6-212)

Sex
Male; n (%) 76(52.4%

Female; n (%) 69(47.6%)
Symptoms

With symptoms (either systemic or ocular) 0
Without symptoms (either systemic or ocular) 145(100%)

1st swab on admission
1st nasopharyngeal swab 145(100%)

1st conjunctival swab 10(6.9%)

Table 3. Showing results of 2nd and 3rd swabs.

No of swab Nasopharyngeal Conjunctival Percentage of conjunctival positive among nasopharyngeal positive cases
First 145(100%) 10(6.9%) 6.90%

Second 33(22.8%) 2(1.38%) 6.06%
Third 0 0 -

Fig. (1). The used PCR system.

On admission, all were positive for nasopharyngeal swabs,
and only 10 (6.9%) were positive for conjunctival swabs Table
2.

According to guidelines, two nasopharyngeal swabs were
done before discharge. Also, two conjunctival swabs were done
before discharge. The 2nd nasopharyngeal swab was positive in
33  (22.76%) patients  and  negative  in  112 (77.24%) patients.

The 3rd nasopharyngeal swab was negative in all patients before
discharge. Regarding conjunctival swabs, the 2nd conjunctival
swab  was  positive  in  2  (1.38%)  patients,  and  the  third  was
negative in all patients (Table 3 and Fig. 2).

Regarding  the  clinical  and  demographic  relation  with  a
positive conjunctival swab, age and sex showed no significant
relation with positive conjunctival swab (Table 3 and Figs. 3
and 4).
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Table 4. Showing clinical and demographic relation with positive conjunctival swab.

Item First
conjunctival swab

Second conjunctival swab

Sex Male 6(7.9%) 2(2.6%)
Female 4(5.8%) 0
P value 0.748* 0.498*

Age Mean among positive cases 139.8±70.3 108.0±128.7
Mean among negative cases 120.4±73.7 121.9±73.1

P value 0.601^ 0.886^
Breast feeding Yes 2(5.7%) 1(2.9%)

No 8(7.3%) 1(0.9%)
P value 1.000* 0.426*

* Fisher exact test was used, ^ Mann Whitney test was used

Fig. (2). Comparison between positive nasopharyngeal swab and conjunctival swab.

Fig. (3). Comparison between positive conjunctival swab and sex and breast feeding.
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Fig. (4). Comparison between positive conjunctival swab and age.

4. DISCUSSION

SARS-CoV-  2  is  more  liable  to  infect  the  elderly
population.  However,  the  virus  is  thought  to  have  a  milder
effect on the pediatric group of population [19, 20].

The  pediatric  age  group  is  potentially  dangerous  as  they
could  be  infected  by  coronavirus  without  any  symptoms.  In
other  words,  they  are  silent  carriers  and  could  spread  the
infection  through  droplets  and  other  routes.  Many  studies
suggest that tears, as a source of infection, are supported by the
presence of the virus in conjunctival tears and secretions [21].

In the present paper, we evaluated shedding coronavirus in
the  tears  of  asymptomatic  pediatric  COVID-19  positive
patients.  The  present  paper  aimed  to  assert  or  exclude  the
presence of the virus in the tears and conjunctival secretions of
pediatric population who are considered a silent carrier.

Different  studies  attempted  to  evaluate  the  presence  of
coronavirus in ocular secretions in adults. For example, Kaya
H et al. [22] found that 5 of 32 patients without conjunctivitis
had viral RNA in their tear-conjunctival samples. Karimi S et
al. [23] reported that 7% of the coronavirus-2 patients had viral
RNA  in  their  conjunctival  secretions.  Wu  P  et  al.  [24]
evaluated  ocular  manifestations  and  viral  prevalence  in  the
conjunctiva of patients with COVID-19. The study showed a
low prevalence of SARS-CoV-2 in tears.

The aforementioned results are consistent with Valente P et
al.  [25]  who  evaluated  the  virus  shedding  in  the  tears  of
pediatric population with symptoms either systemic or ocular.
The study indicated that even those with no symptoms could
shed the virus in conjunctival secretions.

Minority  of  pediatric  population  showed  mild  to  severe
COVID-19 manifestations. However, in this study, only those
with  no  manifestations  were  included  with  the  exclusion  of
symptomatic cases.

This  study  showed  that  even  with  no  systemic  or  ocular
symptoms, the coronavirus can be found in conjunctival tears

and  secretions.  Although  it  appears  in  a  low  percentage  of
people, it may be a source of infection.

In  this  study,  the  presence  of  the  virus  in  tears  has  less
duration than its presence in the nasopharyngeal swabs. This
appeared in  the  low percentage  of  negative  2nd conjunctival
swab  with  a  higher  percentage  of  positive  nasopharyngeal
swabs, which may be due to low virus load in the conjunctiva.
It  disappeared  earlier  than  other  body  tissues  or  might  be
attributed to false-negative results and decreased accuracy of
methods  used  for  coronavirus  evaluation  in  the  tears  and
conjunctival  secretions  [26]

The ocular tissues are good media for virus replication. It
could be shredded by ocular secretions. This fact could explain
the infection rate among ophthalmologists. It may be attributed
to  droplet  infection  or  ocular  secretions.  Hence,  it  is
recommended  that  ophthalmologists  should  take  all  safety
measures  during  their  practice  [27]

CONCLUSION

In  conclusion,  pediatric  positive  COVID-19  patients  can
shed  coronavirus  in  their  tears.  Even  among  asymptomatic
patients, transmission through tears is possible.

LIMITATIONS

Small sample size with false-negative results of RT-PCR.

RECOMMENDATIONS

The present paper recommends evaluating the accuracy of
coronavirus  detection  tests  in  tears.  Furthermore,  further
studies  on  asymptomatic  patients  have  to  be  conducted.

ETHICS  APPROVAL  AND  CONSENT  TO  PARTI-
CIPATE

This study was approved by the Al-Shahid Hospital Ethical
Committee, Egypt under IBR registration number: S26-144.
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