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a  b  s  t  r  a  c  t

Reinfection  with  SARS-CoV-2  is  a  rare phenomenon.  To  date,  there  has  been  some  cases  reported  from
countries  such  as  United  States,  Ecuador,  Hong  Kong,  the  Netherlands  and  Belgium.  This  case  report
presents  the  first  case  of reinfection  from  Saudi  Arabia,  and  probably  the  first  dental  student  to  have
been  re-infected  with  COVID-19.  A 24-year-old  male  dental  student  presents  with  reinfection  after  a
period  of  three  months  since  he  was  first infected  with  COVID-19.  The  signs  and  symptoms  reported  by
the  patient  were  similar  in  both  instances,  except  that he  developed  fever  only  at  the  time  of  reinfection.
Reinfection
Case-report
COVID-19
SARS-CoV-2
Dental healthcare worker

The  infection  and reinfection  were  confirmed  with  a RT-PCR  test  reports.  This  report  highlights  how  it
is  necessary  to  continue  to observe  all the prescriptions  recently  indicated  in  the  literature  in order  to
avoid  new  contagion  for all health  workers  after  healed  from  covid-19  or asymptomatic  positive,  since
as seen  sometimes  the  infection  does  not  ensures  complete  immunity  in 100%  of  cases.

©  2021  The  Author(s).  Published  by  Elsevier  Ltd on  behalf  of King  Saud  Bin  Abdulaziz  University  for
Health  Sciences.  This  is  an open  access  article  under  the  CC  BY  license  (http://creativecommons.org/
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Introduction

SARS-CoV-2 outbreak since the December of 2019 has continued
to exhibit devastating consequences, and was declared as pandemic
by the World Health Organization in the early 2020. In Saudi Ara-
bia, clusters of healthcare workers positive for COVID-19 have been
identified in hospital settings and long-term care facilities, but till
date no clusters have yet been reported in dental settings or per-
sonnel [1].

Although, millions of cases have been reported worldwide, rein-
fection of SARS-CoV-2 is considered a rare phenomenon from the
first case reported at Hong Kong in august 2020 [2]. There is no
report of reinfection from Saudi Arabia and this is first case of
reinfection in an arabian dental student.
∗ Corresponding author at: Department of Preventive Dental Sciences, College of
Dentistry, Jazan University, 45142, Saudi Arabia.
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ase report

irst incidence of infection

A 24-year-old male dental student at Jazan University, Saudi
rabia reported a contact with an infected COVID-19 family mem-
er on the 10th of June 2020. A nasopharyngeal swab test was
erformed on the dental student and the real time polymerase
hain reaction test (RT-PCR) confirmed the infection on the 11th

f June 2020. However, the student reported symptoms only after
he third day. The symptoms were consistent to the SARS-CoV-2
nfection, comprise sore throat, cough, headache, nausea, diarrhea,
oss of taste and smell, insomnia, loss of appetite, and fatigue. The
atient had no history of underlying diseases including physical and
sychological conditions. However, during the first few days of self-

solation the patient reported fear and anxiety, increased insomnia,
nd increased body ache. No chest radiography was  advised to the
atient at the primary healthcare center, as there was  no complains
f breathlessness. The symptoms gradually subsided after the tenth

ay, and the patient carried out another swab test at the end of the
4th day of self-isolation which was negative.
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Fig. 1. Timeline of events during the first infection and reinfection.
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Fig. 2. Comparing the severity of symptoms between the first infection and rein-
fection.

Incidence of reinfection

The dental student contacted the Infection Control (IC) unit,
School of Dentistry on the 30th September 2020 (three days after
the contact with an infected COVID-19 case), about three months
after recovering from his first infection (Fig. 1).

The IC unit performed the nasopharyngeal test for a confirma-
tion, and requested him not to attend the college. During the history
taking, he reported a close contact with another relative with con-
firmed COVID-19. The signs and symptoms reported by the patient
were similar to the first instance, except that he developed fever
with no loss of appetite and sleep. The patient was  asked to rate his
symptoms in both instances on a Likert scale adapted from the one
used by the from American College of Emergency Physicians (ACEP)
to compare the severity of symptoms between the first infection
and the reinfection (Fig. 2).

No medications were taken by the student at the time of infec-
tion and the reinfection. The doctor at the Ministry of Health (MoH),
Saudi Arabia did not advise for any blood tests. The infection and
reinfection reports were registered in the MoH  database. In this case
the genome sequencing reports were not available for comparisons.

The MoH, Saudi Arabia had strictly advised not to allow any
healthcare worker, including students to carry out their work or
education at the universities if they have come in contact with a
suspected case (specific definition of contact is mentioned in the

MoH website: https://www.moh.gov.sa/Ministry/MediaCenter/
Publications/Documents/MOH-Guidelines-for-re-opening-June-.
pdf). These protocols were strictly followed at the premises.
Therefore, the student prior to symptoms followed the protocols
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o prevent transmission of infection, once the symptoms appeared
e stopped seeing the patients and rejoined the university only
fter a confirmed negative report from the doctor at MoH. There
ere no cases of cross-infection reported at the site during that
articular period.

iscussion

A distinction must be made between prolonged shed-
ing/reactivation and true reinfection [3], in fact one of the features
f SARS-CoV-2 infection is prolonged virus shedding. Several stud-
es reported persistent or recurrent elimination of viral RNA in
asopharyngeal samples starting from first contact with a positive
ubject [4–6]. For this reason, recently the Center for Disease Con-
rol and Prevention (CDC) released a guidance protocol designed
o identify cases of real SARS-CoV-2 re-infection [7]. This guidance
efines some criteria about sequencing parameters, epidemiolog-

cal data and laboratory diagnostic data. Specifically, investigative
riteria include a positive RT-PCR test more than 90 days after the
nitial test or a positive RT-PCR test more than 45 after the initial test
hat is accompanied by compatible symptoms or epidemiological
xposure, such as in this case.

This study presents the first incidence of reinfection from Saudi
rabia, and possibly the first dental student globally to have been
e-infected with COVID-19. The symptoms were similar to the ear-
ier reported reinfection cases, such as that from Hong Kong [2]. The
ikert scale indicated that the symptoms were slightly less severe
n the second instance, and the patient was  less anxious and slept

ell. The patient did not experience shortness of breath in both the
nstances. Coughing, body ache, loss of taste and smell, and diar-
hea were the symptoms at the first- and second-time infection,
nd also to the earlier case reports [2,8–10]. Other noticeable dif-
erence was that the patient had reported fever only at the time of
einfection.

A recent review of the literature [11] analyzed 16 reported
ases of reinfection confirmed by sequencing, 10 of which were in
re-print [2,10,12–18]. Among the 16 described cases, the median
uration between the first and second infection was 66 with a range
f 19–142 days [11]. The severity of the reinfection episode itself
as asymptomatic/mild in 12 cases (75%) and moderate/severe in

 cases (25%) [11]. Among the 12 cases in which symptomatol-
gy could be compared across episodes, 6 had less severe disease
uring the second infection [11]. If the second time the symptoms
re generally reduced, as in the Hong Kong [2], Belgium and the
etherlands [10] patients, this suggests that the immune system

s responding as it should. But if symptoms are consistently more
evere during a second COVID-19 attack, as in the cases of Nevada
12] or Ecuador [16], there could be some possible causes, even if
he mechanisms that could account for a more severe secondary
nfection can only be speculated. Firstly, a very high dose of virus

ight have led to the second instance of infection and induced
ore severe disease [19]. Secondly, it is possible that reinfection
as caused by a more virulent variant of the virus, or more virulent

n the patient context [12]. At last, antibody-dependent enhance-
ent (ADE) may  be considered as an additional pathway which may

ead to an increase of patient’ symptoms in case of reinfection. This
echanism has been already reported to occur in several in-vitro
odels of infection [20], although there is still lack of evidence [21].
hile ADE has been descripted in MERS and SARS, further studies

re needed to assess its role in SARS-Cov-2 infection.
It is to note that our patient had no underlying medical illnesses
rior to the infection and reinfection instances, therefore reducing
he likelihood of known loss of immunity.

An important question raised by these cases is: SARS-COV-2 can
e-infect a patient after recovery and why? Because the cases of
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reinfection have only been reported by a few earlier studies, there
are less facts and more assumptions. However, according to our
knowledge the possibility of the patient being in continuous infec-
tion involving deactivation and reactivation is less, as assumed by
the experts in earlier studies [8]. This is because of the two  positive
and two negative PCR test reports along with three symptomless
months.

Another possibility is the infection of the patient with two
different specimens/strands of SARS-CoV-2. Among 16 published
reinfection cases, 5 (31%) had a different clade or lineage detected
between initial infection and reinfection [11]. Eight (50%) were
infected with the same clade but had >2 substitutions/month differ-
ence between them, compatible with CDC criteria [11]. Three cases
(19%) had low quality genome sequences but were found to harbor
different D614G alleles between the initial and reinfection strains,
and therefore were considered to represent reinfection [11]. Given
the challenge of detecting reinfection by closely-related viruses, it
is important to conduct further studies characterizing the within-
host evolution of SARS-CoV-2, to better understand the diversity
expected over time [11]. This could have only been proven upon
genome sequencing which was not carried out in the current study
due to lack of resources.

Another major limitation of the current study is that the immune
response of the patient was not carried out. In fact, immune
response or its duration can be one of the possible causes for viral
reinfection [22]. Recent findings suggested that protective immu-
nity does not occur in all infected individuals [23], supporting the
possibility of reinfection [24], even if 93% of the infected produce
neutralizing antibodies [25]. Seroconversion of IgM and IgG anti-
bodies occur the first week after onset of symptoms, seroconversion
rates rise until the fourth week and decline thereafter, by the sev-
enth week IgM antibodies are not detected in most cases, whereas
IgG antibodies persist longer for a period of time yet unknown [26].
Immunoglobulins alone are not truly sufficient to confer long-term
immunity to coronavirus [22].

The interval between the 2 incidences of infection in the
same subject reported in literature suggests ample time for the
development of neutralizing antibodies [27] and cellular immune
responses [28]. 10/16 cases reported results of serology testing at
the time of the second infection, 6 of which had a positive total
immunoglobulin (Ig) or IgG result [11]. None of the patients had
a known immunodeficient state. Beyond assessing IgG levels, very
little examination of these patients’ immune response has been
performed. In one case, neutralizing antibody levels were mea-
sured at time of the second infection, and were comparable to those
observed after boosted vaccination [15]. Further investigation of
immune parameters in patients who experience reinfection is crit-
ical to understanding its implications for the future of the pandemic
[29].

For all these reasons it is important to identify cases of rein-
fection to understand if the “immunological memory” affects the
symptoms during a second infection, a crucial fact, in particular, to
predict the effectiveness of the vaccination campaign.

Conclusion

The current study indicates the first case of reinfection in Saudi
Arabia. The genetic analysis of all the new cases reported as re-
infection would help in understanding if the reinfection would be
due to a new infection by a different SARS-CoV-2 or a reinfection by
the same virus for a decline of immune response, but unfortunately

genomic analysis is not available for some of these cases. These data
could be useful and contribute towards the role of vaccination in
response to the COVID-19 infections. This report highlights how it
is necessary to continue to observe all the prescriptions recently

[

[
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ndicated in the literature [30–32] in order to avoid new contagion
or all health workers after healed from covid-19 or asymptomatic
ositive, since as seen sometimes the infection does not ensure
omplete immunity in 100% of cases and the necessity of vaccina-
ion for all subjects with or without a prior infection depending on
heir antibody titer.
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