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Background:  Severe  acute  respiratory  syndrome  coronavirus  2 (SARS-cov-2),  first  described  in  December
2019, has  now  infected  more  than  28 million  cases  with  almost  one  million  deaths.  Reinfection  is  not
definitely  established  however  disease  recurrence  is increasingly  reported.
Cases  presentation:  Four  patients  presented  with  a second  episode  of  coronavirus  disease  2019  (COVID-
19)  occurring  27–85  following  their first  illness.  The  initial  episode  was  mild  or  asymptomatic  while
the  second  attack  was  severe  requiring  hospital  admission.  All  four  patients  had  a  SARS-CoV-2  PCR  test
positive  in  the  second  episode.  The  chest-X-ray  and/or  computerized  tomography  (CT)  scan  showed
bilateral  alveolar  shadows.  Furthermore,  the  inflammatory  markers  were  raised  in the  four  patients.  Three
Recurrence
Episode

patients recovered  following  treatment  with  favipravir  in addition  tocilizumab  and/or  dexamethasone.
Conclusion:  Covid19  reinfection  Recurrent  COVID-19  is  increasingly  reported.  However;  other  etiologies
including  superadded  infection  or  pulmonary  embolism  should  be ruled  out,  particularly  if  recurrence
occurs  less  than  3 weeks.

©  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-NC-ND  license  (http://creativecommons.
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Introduction

The exact reason why certain COVID-19 patients have a recur-
rence of their illness is not clear. An incomplete eradication of
the virus from the tissues was previously suggested [1]. Lack of
protective immunity due to insufficient development of antibod-
ies or a rapid decay of these antibodies might be a driving factor.
Specifically, humoral immunity in SARS-COV-2 is of short duration
in persons with mild illness [2,3]. Conversely patients with clin-
ically severe disease have a propensity to produce high antibody

titers. Nevertheless, detection of IgG antibodies does not equate
with immunity. Remarkably, robust SARS-CoV-2-specific T cells
were demonstrable in antibody-seronegative individuals with a
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istory of asymptomatic or mild COVID-19 [4]. The interplay of
oth humoral and cellular immunity requires further longitudinal
tudies to help guide therapeutic and preventive interventions in
ARS-COV-2 infection [5].

In this article we present four patients with a possible recur-
ence/reinfection of COVID-19. Their initial illness was mild or
symptomatic while the second episode was severe but with a
avorable outcome in three of them.

ase 1

A previously healthy 51-year-old man  tested SARS-COV-2 posi-
ive on 20/05/2020 (D0). He remained asymptomatic till July 17,
020 (D58) when he presented with a 3 days history of fever,

ough, generalized weakness, and shortness of breath (SOB). There
as no recent contact with a COVID-19 patient. His pulse rate

PR) was  99 beats/min, BP 110/68 mmHg, respiratory rate (RR)
8/min, temperature 39 ◦C, and oxygen saturation (SPO2) 88% on
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Fig. 1. Chest X-ray and CT scan of patient 1 (A & B), patient 2 (C & D), patient 3 (E) and patient 4 (F & G).

Table 1
Investigations, radiological changes, and treatment of the patients SOB = shortness of breath; CTV = cycle threshold value; DVT = deep vein thrombosis; CRP = C-reactive
protein; LDH = lactate dehydrogenase; PCT = procalcitonin; PT = prothrombin time, PE = pulmonary embolism, *>2 ng/ml indicate high risk of infection.

Variable Patient 1 Patient 2 Patient 3 Patient 4 Normal range

Age(years)/Sex 51M 55M 60M 48F
First  episode symptoms(D0) Asymptomatic Runny nose Asymptomatic SOB, fatigue
Day  of second episode D58 D31 D 27 D85
Second episode symptoms Fever-cough–SOB- Fever-Dry cough- sore

throat
Cough- SOB SOB-Fever-vomiting

Co-morbidity None Relapsed NHL IHD, HTN, DM Metastatic breast
cancer

O2  saturation (RA) on second
admission

88% 93% 83% 89%

CXR  on a second admission Bilateral patchy
airspace disease

Bilateral patchy
airspace disease

Bilateral patchy
airspace disease

Bilateral airspace
disease

CT-Scan  on second admission Bilateral patchy central
and peripheral ground
glass opacities (GGO).
No PE

Bilateral patchy GGO
with thickened
interlobular septa and
peripheral
consolidation. No PE

Not done Bilateral patchy GGO.
No PE

Laboratory investigations during second admission
WBC  109̂/l 5.0 4.2 3.9 3.4 4.0 - 11.0
Lymphocytes 109̂/l 1.1 0.4 1.5 .24 1.5 - 4.0
Troponin ng/ml 0.009 Not done 0.019 .304 0.1
D-Dimer ug/ml 0.72 .58 0.760 16.11 .000 - .500
LDH  U/l 349 304 263 514 135 - 225
CRP  mg/l 164 115 19 60 0 - 6
Ferritin ng/ml 746 3453 444 4885 30 - 400
Fibrinogen g/l 6.6 4.7 6.7 3.7 2.0 - 5.0
PCT  ng/ml 0.39 0.17 0.08 0.70 *
PT  sec 14.0 13.1 12.5 21.9 11.5 - 14.5
creatinine umol/l 120 132 67 67 59- 104
Interleukin 6 pg/ml 9.8 43.7 11 Not done up to 0.7
SARS-COV-2 IgG (Abbot) 7.04 index positive 0.01 index negative Not done Not done
SARS-CoV-2 PCR (date &CTV) D0 CTV 27.1, D58

CTV22.2, D62 CTV
21.06

D0+v, D10-ve, D32 CT
6.41 D42 CTV 10.7

D0+VE, D27+ve
CTV-Not available

D0+ve, D7-ve, D9-ve,
D85+ve CTV not
available

Treatment
Favipravir* Yes Yes Yes yes
Antibiotic therapy Yes Yes Yes yes

s
I
i

Dexamethasone No yes 

Tocilizumab (400 mg  per dose) Yes (two doses) No 

DVT  prophylaxis Yes Yes 

room air. A chest X-ray showed bilateral diffuse patchy airspace
disease while a CT scan revealed bilateral patchy central and
peripheral ground glass opacities most likely related to COVID-19

(Fig. 1A & B). There was no evidence of pulmonary emboli. SARS-
COV-2 reverse transcription–polymerase chain reaction (RT-PCR)
assay (nasopharynx and oropharynx swab) was positive with a
cycle threshold value (CT-V) of 21.06. Laboratory investigations
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yes
No Yes(two doses)
Yes yes

howed lymphopenia, and high inflammatory markers including
L-6. Serum SARS-COV-2 IgG antibodies (Abbot) was 7.04 index pos-
tive. He received favipravir and two  doses of tocilizumab (400 mg
ach) in addition to supportive care (Table 1). The CRP dropped
rom 164 to 5 and lymphocytes increased from 1.1 to 3.41 with

ormalization of inflammatory markers. He was  discharged home
n D67.
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Case 2

A 55-years-old man  with a relapsed follicular non-Hodgkin’s
lymphoma was diagnosed as mild COVID-19 on 12/06/2020 (D0).
A repeat nasopharyngeal aspirate for SARS-CoV-2 PCR was  nega-
tive on D10. He remained stable till D30 when he presented with
a high grade fever, dry cough, and sore throat. Vital signs were
normal apart from tachycardia and (SPO2) 93% on room air. SARS-
CoV-2 PCR on D30 was positive with a CT-V of 6.41. Admission
chest X-ray showed bilateral lower lung linear air space opacity.
A CT scan of the chest was negative for PE but showed bilateral
patchy ground glass opacities (GGO) with thickening interlobu-
lar septa and peripheral consolidation (Fig. 1C & D). Laboratory
investigations disclosed marked lymphopenia, hypogammaglob-
ulinemia (low IgG, IgM, and IgA), high inflammatory markers
and normal procalcitonin level. Serum SARS-CoV-2 IgG antibodies
(Abbot) was 0.01 index negative. Both sputum and blood cul-
ture were negative for bacteria (Table 1). He recovered following
treatment with standard supportive care, favipravir and dexam-
ethasone.

Case 3

An asymptomatic 60-year-old man  with DM,  HTN and IHD,
tested SARS-COV-2positive on June 11, 2020(D0). He was then
admitted on D27 with a 5 days history of cough and SOB. The PR was
100 beats/min, BP 120/68 mmHg, RR 32/min, temperature 37.0 ◦C
and (SPO2) 83–88% on room air. SARS-CoV-2 PCR D30 was  positive.
A chest X-ray showed bilateral airspace disease (Fig. 1E). Investi-
gations are shown in Table 1. He received standard supportive care
and favipravir. His condition improved and was discharged home
on D30.

Case 4

A 48-years-old lady with metastatic breast cancer on Palboci-
clib (a cyclin- dependent kinases inhibitor), was initially diagnosed
as covid19 pneumonia on April 14, 2020. She received hydroxy-
chloroquine and azithromycin and then discharged home upon two
negative nasopharyngeal aspirate SARS-Cov-2 PCR tests. She was
readmitted on July 8, 2020(D85) with a one week history of fever
and SOB. On admission the PR was 110 beats/min, BP 114/66 mmHg,
RR 32/min, temperature 37.0 ◦C and (SPO2) 89% on room air. Inves-
tigations are shown in (Table 1). A chest X-ray showed bilateral
airspace disease while a CT scan of the chest was negative for PE
but showed bilateral patchy ground glass opacities (GGO) (Fig. 1
F&G). She received favipravir, dexamethasone and tocilizumab but
continued to deteriorate requiring mechanical ventilation and died
two weeks following admission.

Discussion

We  present here four patients aged 48–60 years who  pre-
sented with symptoms suggestive of a second episode of COVID-19.
Their illness followed a symptom-free period of 58, 32, 27 and
85 days for patient 1, 2,3, and 4 respectively. Two  of the patients
had a negative SARS-CoV-2 PCR following their initial infection.
All the patients had a severe second episode as evidenced by
the presence of tachypnoea, radiological signs and hypoxia. In
addition to supportive therapy, they received O2 supplemen-
tation, antivirals and dexamethasone and/or an IL-6 inhibitor,

tocilizumab.

Reinfection with SARS-CoV-2 is a potential etiology; however,
it is difficult to confirm. Up till recently, there was no concrete
evidence to support Sars-cov-2 re-infection. However, a 33 years-
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ld- immunocompetent man  from Hong Kong was reported as
he first confirmed case of covid re-infection in August 2020.
he patient’s two  episodes were related to two  different clades
ith clearly different genome sequences. Viral genomic studies

howed the first episode virus particles belongs to GISAID clade V,
extstrain 19A, and Pangolin Lineage B.2 with a remarkably close
robability of 0.99. On the other hand, the second viral genome
t in the GISAID clade V, Nextstrain 19A, and Pangolin Lineage
.1.79 with a probability of 0.70. The second attack occurred 142
ays following recovery from a mild infection in March 2020 [6].
is early serology for SARS-COV-2 -specific immunoglobulin G
as negative. These findings could indicate that immunity follow-

ng a natural infection may  be absent or short lived. In contrast,
here is evidence that the virus does not replicate in primates
reviously infected with SARS-COV-2. It is postulated that the pri-
ary infection of SARS-COV-2 had induced a protective immunity

gainst subsequent infections in these primates [7,8]. However;
t is not yet clear if humans recovering from an initial infection

ill mount an adequate immune response and for how long they
ill remain sufficiently protected against a future infection [9].

n one study, nearly one third of recovered COVID-19 individu-
ls tested negative for neutralizing antibodies within an average
f 39 days from their onset of symptoms [10]. Remarkably; some
ata suggest that the disease severity may  influence the mag-
itude of antibody response [11,12]. Noteworthy, three of our
atients’ initial presentation was  asymptomatic or mild and may
ot have formed sufficient neutralizing antibodies. On the other
and, our first patient developed a severe disease despite a pos-

tive serology for anti-SARS-CoV-2 antibodies. It is possible those
ntibodies lacked the neutralizing activity needed to control the
nfection. Prolonged detection of SARS-COV-2 RNA was shown in
ne obstetric patient despite adequate antibody seroconversion
13]. Another possibility is that the antibodies were formed in
esponse to the second episode as the test was done late in his
urrent illness.

It is conceivable that our patients’ second episode is a delayed
resentation of an initial infection, or a post viral inflamma-
ory changes. Three of our patients had a mild illness or were
symptomatic in the first episode. There are scarce reports on
he long-term follow-up to evaluate for disease progression in
symptomatic or pre-symptomatic patients. Recent data from
orea, showed that 21 (19.1%) of asymptomatic subjects devel-
ped symptoms during isolation. The median (IQR) interval time
rom diagnosis to symptom onset was  15 (13–20) days [14]. All our
atients are outside this this interval with symptoms developing
7–85 days post initial episode.

Recurrence of COVID-19 after apparent recovery is increasingly
eported [1]. In a study from Wuhan, China, 9% (5/55 patients)
ad a recurrence of the disease. Both asymptomatic and minimally
ymptomatic patients had the potential to reactivate [15]. A Collab-
rative study COvid RECurrences (COCOREC) proposed a COVID-19
ecurrence to be considered if the second episode occurred 21
ays following a symptom free period and alternative etiologies
re excluded [1].

The persistence of RT-PCR positivity and/or oscillating positive/
egative tests despite clinical and radiological recovery has been
reviously described [16]. As a result the presence of a positive
T-PCR in the absence of clinical symptoms will suggest more of

 prolonged viral shedding and does not automatically imply an
cute infection [17]. Nevertheless, We  believe our patients had a
e-infection or recurrence of the disease rather than a bacterial
neumonia with a persistence of non-viable RNA of SARS-CoV-
 following the first infection. First, the long interval between
he initial and second episodes (27–85 days) argues against pro-
onged shedding. Viral shedding is undetectable in the majority
f patients one month following infection. Unusually, in two pre-
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viously reported patients, viral shedding was detected 55 and
104 days following initial episode [13,18]. Secondly, the normal
procalcitonin and negative blood and sputum culture makes bac-
terial pneumonia unlikely. Thirdly the radiological changes with
bilateral, peripheral shadowing and ground glass changes are
highly suggestive of active covid19 though not pathognomonic
[19]. Furthermore, elevated pro-inflammatory cytokine (IL-6) and
inflammatory markers including ferritin, CRP, LDH, D-dimer and
lymphopenia support an active SARS-CO-V-2 infection rather than
a simple prolonged shedding. Additionally, the low CT value in the
first two patients suggests an active SARS-COV-2 infection and a
high viral load. Ct value is inversely related to the viral load and
can be used as a surrogate for the copy number of viral RNA. The
association of SARS-COV-2 low Ct values and increased probabil-
ity of progression to severe disease and increased mortality was
previously described [20].

The second episode in our patients varied between 27 and
85days. It is not clear why and when some patients reactivate
their infection. Host factors, immunosuppressive therapy and viral
dynamic are suggested as contributory factors. High viral load and
viral genome are important consideration. Regrettably three of our
patients did not have a baseline CT- value to reflect their viral load.
Two of our patients were immunosuppressed; the second patient
is immunocompromised with hypogammaglobulinemia following
anti-CD20 monoclonal antibody therapy (Obinutuzumab) while
the third patient is on Palbociclib for advanced metastatic breast
cancer. However, the period of the second episode cannot be
clearly attributed to immunosuppression. It has been suggested
that the virus emerges from a concealed focus and get activated [1].
Immunosuppressive factors including drugs or pathological con-
ditions could contribute to delayed viral clearance and leads to
SARS-CoV-2 reactivation [21].

There are several limitations in this case series. We  failed to
quantify neutralizing antibodies in the described patients. Simi-
larly, SARS-COV- 2 virus was not isolated on culture and genotyping
was not performed. However; the long interval between the first
and second episode and the raised inflammatory markers pointed
more to an active infection or reactivation than a prolonged viral
shedding. The number of cases included in our study is too small to
reach a conclusion a large number is needed to study factors and
mechanisms underlying reinfection and recurrences of COVID-19.

In conclusion, we suspect this cluster of patients had a recur-
rence of their disease though re-infection cannot be excluded.
Nevertheless, re-infection is extremely rare and should not impede
efforts to control this pandemic. Persistence, reactivation and
re-infection can have therapeutic and transmission risk impact.
Further studies are vital to quantify this risk.
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