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BACKGROUND: COVID-19 has infected millions of peo-
ple worldwide, particularly in older adults. The first cases
of possible reinfection by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) were reported in April 2020
among older adults.
DESIGN/SETTING: In this brief report, we present three
geriatric cases with two episodes of SARS-CoV-2 infection
separated by a symptom-free interval.
PARTICIPANTS: The participants of this brief report are
three cases of hospitalized geriatric women.
MEASUREMENTS/RESULTS: We note clinical and bio-
logical worsening during the second episode of COVID-19
for all three patients. Also, there is a radiological aggrava-
tion. The second episode of COVID-19 was fatal in all three
cases.
CONCLUSION: This series of three geriatric cases with
COVID-19 diagnosed two times apart for several weeks
questions the possibility of reinfection with SARS-CoV-2. It
raises questions in clinical practice about the value of test-
ing for SARS-CoV-2 infection again in the event of symp-
tomatic reoccurrence. J Am Geriatr Soc 68:2179-
2183, 2020.
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Since December 2019, the COVID-19 pandemic, caused
by the severe acute respiratory syndrome coronavirus

2 (SARS-CoV-2), has infected more than 6 millions people
worldwide1 and is responsible for a large number of deaths,
particularly among older adults.2-5 Isolation and contain-
ment are the main measures to break chain contamination in
primary prevention in this population6; the tertiary preven-
tion is based on the assumption of effective immunization of
infected individuals to prevent recurrence of the infection.5

However, the first cases of possible reinfection by SARS-
CoV-2 were reported in April 2020 among adults.7 Here, we
report a recurrence of the SARS-CoV-2 infection in a series
of older patients in Saint-Etienne, France.

The clinical and laboratory data of cases are summa-
rized in Table 1.

Patient 1 was an 84-year-old woman with medical his-
tory of high blood pressure, beta-lactam allergy, heart fail-
ure, atrial fibrillation treated by rivaroxaban, diabetes
mellitus, type II, treated with insulin, chronic renal failure,
and chronic respiratory failure under long-term oxygen
(1 L/15 h a day). The patient exhibited specific symptoms
of COVID-19, with cough, fever, and respiratory signs with
oxygen desaturation at 79%. The COVID-19 diagnosis was
made on the typical computed tomographic (CT) scan
appearance on March 24, 2020, with bilateral ground glass
lesions predominating on the right lung (Figure 1-A1), con-
firmed by a positive SARS-CoV-2 reverse transcription–
polymerase chain reaction (RT-PCR) performed on naso-
pharyngeal sample on March 26 (cycle threshold (Ct) of
31.4). She was hospitalized in an acute-care unit dedicated
to COVID-19 on the same day. The patient received levo-
floxacin for 7 days and a short course of corticosteroids
by methylprednisolone, which resulted in clinical and
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biological improvements, allowing the patient to be referred
to a COVID-19 rehabilitation care unit on April 7. During
her stay in this unit, C-reactive protein (CRP) and lympho-
cyte rate were normalized. On May 4, more than 1 month
after the first episode, the patient presented with hyperther-
mia and respiratory signs. She was readmitted into an
acute-care unit dedicated to COVID-19, and SARS-CoV-2
RT-PCR tests were performed on May 8, in nasopharyngeal
swab and sputum, and were positive (Ct of 17.5 and 18.1,
respectively). Viral cultures of sputum and nasopharyngeal
secretions performed on Vero cells showed cytopathic effect

in plaque assay. Virological sequencing has been performed
and belongs to the B1 (European) lineage, according to the
Pangolin classification.8 Chest CT scan was compatible
with COVID-19 acute infection and revealed bilateral mod-
erate lung lesions (10%–25%), which were greater than
previously (Figure 1-A2). The biological inflammatory
syndrome was marked, with CRP at 304.5 mg/L and a
deep lymphopenia at 0.47 Giga/L and interleukin (IL)-
6 = 235 ng/L. Neutralizing antibodies to SARS-CoV-2 were
negative on May 8 and faintly positive (rate of 1:10) on
May 15. The patient was treated symptomatically with

Table 1. Clinical and Laboratory Characteristics

Characteristics Patient 1 Patient 2 Patient 3

General characteristics
Age, y 84 90 84
Sex F F F
Comorbidities Yes Yes Yes

Diabetes mellitus, type II ☑
Arterial hypertension ☑ ☑ ☑
Heart disease ☑ ☑ ☑
Cancer ☑
Chronic obstructive pulmonary disease ☑
Immunosuppression ☑

COVID-19 (first time)
Diagnosis of COVID-19 Yes Yes Yes

SARS-CoV-2 PCR test Yes/Mar 26 Yes/Apr 5 No/Apr 15
Chest CT scan Yes/Mar 24 No/Apr 5 Yes/Apr 16

Biological markers
Neutrophil count, ×109 cells/L 2.77 8.23 6.17
Lymphocyte count, ×109 cells/L 0.77 2.16 0.13
C-reactive protein, mg/L 88 47 160

Treatments received Yes Yes Yes
Antiviral therapy
Antibiotics ☑ ☑ ☑
Corticosteroids ☑ ☑ ☑

Death No No No
Biological markers before the second COVID-19

Neutrophil count, ×109 cells/L 5.98 7.29 10.41
Lymphocyte count, × 109 cells/L 1.27 1.67 0.73
C-reactive protein, mg/L 8.7 55 31.5

COVID-19 (second time)
Diagnosis of COVID-19 Yes Yes Yes

SARS-CoV-2 PCR test Yes/May 6 Yes/May 6 Yes/May 7
Chest CT scan Yes/May 4 Yes/May 14 Yes/May 7

Biological markers
Neutrophil count, ×109 cells/L 11.96 11.64 10.93
Lymphocyte count, × 109 cells/L 0.47 0.89 0.23
C-reactive protein, mg/L 304.5 181 146.9
IL-6, ng/L 235 201

Treatments received Yes Yes Yes
Antiviral therapy
Antibiotics ☑ ☑ ☑
Corticosteroids ☑ ☑ ☑
Immunotherapy ☑ - ☑

Death Yes/May 17 Yes/May 19 Yes/May 23

Abbreviations: CT, computed tomography; F, female; IL-6, interleukin 6; PCR, polymerase chain reaction; SARS-CoV-2, severe acute respiratory syndrome
coronavirus 2.
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oxygen therapy and noninvasive ventilation due to respira-
tory acidosis from May 12. She received levofloxacin from
May 5 and aztreonam from May 8, although no superinfec-
tion was documented. Methylprednisolone, 60 mg/d, was
added on May 10. Immunotherapy by tocilizumab
(8 mg/kg) was administered on May 12. The patient finally
died on May 17 due to respiratory and heart failure despite
high-dose furosemide.

Patient 2 was a 90-year-old dependent woman living in
a nursing home and exhibiting diabetes mellitus, type II,
hypertension, hypothyroidism, and major neurodegenerative
pathology (Alzheimer’s disease). Diagnosis of COVID-19
was suspected in early April 2020 based on a clinical picture
of cardiorespiratory decompensation with atrial fibrillation
with fever and was confirmed on April 5 with SARS-CoV-2
RT-PCR positive test on a nasopharyngeal specimen (Ct of
21). She was hospitalized in a COVID-19 acute-care unit.
The chest CT scan revealed signs of pleural effusions

bilaterally, with no sign typical of pulmonary SARS-CoV-2
infection (Figure 1-B1). The patient received various treat-
ments with preventive anticoagulation (the risk-benefit ratio
was not in favor of curative anticoagulation), diuretics, and
antibiotics by ofloxacin and 5 days of prednisolone, 40 mg/
d. Clinical improvement was noted, and the patient was
transferred to a COVID-19 rehabilitation care unit on April
21, before she was able to return to her nursing home on
May 7. The patient kept an inflammatory syndrome with a
CRP stable at 55 in the context of chronic pressures sores.
Her second hospitalization, in a COVID-19 acute-care unit,
on May 11, was motivated by the onset of major dehydra-
tion with hypernatremia measured at 166 mmol/L, oxygen
saturation at 93% under 4 L of oxygen, melena, and marked
deterioration of her general condition. Biology reported a
marked lymphopenia at 0.18 Giga/L and CRP at 181 mg/L.
The SARS-CoV-2 RT-PCR test was positive on a nasopha-
ryngeal swab (Ct at 18.8) on May 6. On May 14, following

Figure 1. Chest computed tomography scans.
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respiratory degradation, a chest CT scan showed pulmonary
condensation and bilateral diffuse crazy paving affecting
approximately 25% to 50% of the lung parenchyma, with
bilateral proximal lobar pulmonary embolism (Figure 1-B2).
No serological test was performed. Palliative care was
decided after discussion with the family and multidisciplinary
validation. The patient finally died on May 19.

Patient 3 was an 84-year-old woman with medical history
of rhythmic heart disease treated with a pacemaker, pulmonary
embolism treated with rivaroxaban, arterial hypertension, and
rheumatoid arthritis treated with methotrexate, 15 mg/wk, and
corticosteroids (prednisone, 13 mg/d). She exhibited symptoms
of COVID-19, combining fever, asthenia, ageusia, and respira-
tory signs with dry cough, polypnea (breathing rate = 32/min),
oxygen desaturation with 93% under 3 L of oxygen. She was
hospitalized in an acute-care unit dedicated to COVID-19 on
April 16, 2020, with a positive diagnosis of COVID-19 based
on a typical chest CT scan showing lung lesions, such as crazy
paving and ground glass opacity greater than 50% bilaterally
(Figure 1-C1). The SARS-CoV-2 RT-PCR test performed on
nasopharyngeal sample was negative twice. These were proba-
bly false negatives due to inadequate sampling. Patient has typi-
cal COVID-19 symptoms, and no other infectious cause was
found. Sputum could not be collected. The CRP was measured
at 160 mg/L and lymphocytes at 0.13 Giga/L. The patient
received ceftriaxone for 7 days, rovamycine for 5 days, and dis-
continuation of methotrexate treatment replaced by an increase
in corticosteroids (prednisone = 60 mg/d) and oxygen therapy
until 4 L. There was a clinical-biological improvement, with
oxygen withdrawal and normalization of the inflammatory
syndrome that allowed the patient to be referred to a rehabilita-
tion care unit dedicated to COVID-19 on April 27 under pred-
nisone, 30 mg/d. Sudden respiratory deterioration occurred on
May 6, with 80% desaturation requiring oxygen therapy, dry
cough, and fever. Nasopharyngeal samples for SARS-Cov-2
RT-PCR test were found positive (Ct at 16.9 and 14.7 on May
8 and 11, respectively). Viral culture was performed on Vero
cells and found positive. Virological sequencing has been per-
formed and belongs to the B1 (European) lineage, according to
the Pangolin classification.8 CT scan revealed a severe bilateral
pneumonia (Figure 1-C2). At readmission, biology reported
marked lymphopenia at 0.23 Giga/L, CRP at 146 mg/L, and
IL-6 at 201 ng/L. A rise of neutralizing antibodies against
SARS-CoV-2 was observed from May 8 to May 15 (titers from
<10 to 40). She received ceftriaxone and methylprednisolone,
60 mg/d, from May 8 and high-flow oxygen. Cotrimoxazole
was adjuncted on May 19 to exclude plausible pneumocystosis
superinfection. After validation in a multidisciplinary meeting,
the patient received convalescent COVID-19 plasma transfu-
sion on May 16. However, the respiratory status deteriorated,
with major desaturation despite 20 L of oxygen and she finally
died on May 23.

DISCUSSION

We reported here three geriatric cases with two episodes of
COVID-19 separated by a symptom-free interval of weeks.

This sequential picture may be explained by either the
persistence of nonviable RNA of SARS-CoV-2 after the first
COVID-19 episode, by SARS-CoV-2 reinfection, or by
COVID-19 relapse.9 In fact, viral replication was found

during the second episode in all three cases, which makes
the first hypothesis unlikely. The second wave of respira-
tory disease could have been caused by something other
than SARS-CoV-2, but all virological and bacteriological
infectious samples were negative, except for COVID-19.
Also, the three women were placed in isolation rooms in
hospital units dedicated to COVID-19, with caregivers
trained and equipped to comply with the isolation mea-
sures. In addition, the symptom-free interval was relatively
short. Thus, the hypothesis of reinfection with a new strain
is also unlikely.

A relapse of COVID-19 seems to be the preferred
hypothesis that would yet need comparisons of strains with
sequencing to be affirmed. However, the absence of anti-
bodies presented at readmission for two of the three
patients, 22 and 41 days after the first episode, is in favor
of a possible reactivation.10 For the two patients with ini-
tially negative serology, a common seroconversion to clini-
cal severity should be noted. This immune reaction may be
the cause of clinical deterioration.11,12 One hypothesis
would be that these episodes are linked to the persistence of
the virus in a reservoir (sanctuary site), as previously
suggested for other viral infections.13 Immunosenescence
would have a role in the observed clinical pictures, with a
possible nonresponse at the time of the first COVID-19 epi-
sode. Seroconversion monitoring appears important in the
management of the disease. Differential causative diagnoses
were excluded for the second episode corresponding to a
pneumonia in all cases. This series of three geriatric cases
with COVID-19 diagnosed two times apart for several
weeks questions the possibility of reinfection with SARS-
CoV-2. This raises questions in clinical practice about the
value of testing for SARS-CoV-2 infection again in the
event of symptomatic reoccurrence.

The three cases we present here did not received diag-
nostic tests, supposedly negative, during the transient
improvement in clinical signs.14 Prolonged infections15-17

and reactivations have already been described previ-
ously.18-20 If the risk of recurrence is confirmed, it will be
crucial to analyze the risk factors (comorbidities, undernu-
trition, lymphopenia, and weak immune reaction with a
low or even negative serology) but also their severity. The
inclusion of these patients in therapeutic trials is complex.21

It can be assumed that the cytokine storm could be greater
than during the first contamination, leading to more serious
and more frequently lethal forms. In the three cases
reported here, the second episode was fatal in each patient.
In the case of the second wave, special attention should be
paid to older patients who were affected by COVID-19 dur-
ing the first wave.
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