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Coronavirus disease 2019 (COVID-19) has spread over 200 countries in the form of a pandemic. The few favorable
features include the mild nature of infection in most patients and the role of social distancing and personal protective
equipment in preventing the spread [1]. However, the natural history of infection, symptoms, recovery, and cure still
remain unclear. In addition, recovery and subsequent protective immunity are the areas of active focus, presence and
duration of which is an important question to answer. Although a study claimed that COVID-19 infection gives rise to
a long-lasting and robust T-cell-mediated immunity for asymptomatic/mild disease [2], another study has shown varied
timing of antibody-mediated response with decrease in immunoglobulin M levels in 3 weeks of infection and persisting
immunoglobulin M response [3].

We report a case series of 5 patients who were admitted with COVID-19 infection (microbiological diagnosis) and then
discharged/shifted to the non-COVID-19 area after becoming asymptomatic or testing negative for the virus (based on
real-time polymerase chain reaction [PCR]) on 2 occasions. All the 5 patients eventually developed acute symptoms of
febrile illness and turned out to be COVID-19 positive again. This is probably the first series of such cases reported from
India till date. The details of the 5 patients are summarized in Table 1. They belonged to diverse age groups (within the
range of 18-78 years), and 2 had comorbidities (coronary artery disease and post-tubercular obstructive airway disease).
Moreover, 1 patient died, and another recovered after requiring intensive care unit (ICU) admission and oxygen support.
It is noteworthy that 1 patient (patient 5) had an initial mild infection and subsequently developed a severe infection,
requiring ICU admission.

Furthermore, 3 patients turned COVID-19 positive again within 7 days; this can possibly be explained by the reactivation
of the virus rather than reinfection, as postulated by the Korea Centers for Disease Control and Prevention [4]. This imme-
diate reactivation may suggest that the patient did not develop adequate protective antibodies, which may be because the
patients received immunosuppressive/immunomodulatory therapy (steroids or hydroxychloroquine), and the advanced
age of 2 patients may have made their immune response less robust. Another possibility is that sampling and testing may
have been faulty or not sufficiently sensitive when the virus was dormant. In addition, the technique of sampling (when
the tests were negative) can have an impact on the adequacy of the sample and may lead to a false-negative result. It has
also been speculated that the persistent positivity in the PCR may be owing to the viral particle ribonucleic acid being
detected by the tests, implying that although the test is positive, the virus has been eliminated and the patient is deemed
noninfective [5]. The absence of routine viral cultures limits our ability to assess this hypothesis in this case series.

However, the patient who had developed acute febrile illness with PCR-positive result for COVID-19 after 40 days of
original illness puts a question mark on the duration of immunity that humans mount. During the first admission, he had
been declared PCR-negative on the basis of 2 consecutive nasopharyngeal swabs. Other possible mechanisms include
mutations in the virus, making the immunity ineffective, or patients who had already recovered from the disease being
reinfected by a different strain circulating in the community. In 1 patient, although the initial infection was mild, the sub-
sequent infection led to severe manifestations. A similar phenomenon has been observed in other viral infections, such
as dengue; the initial infection by 1 serotype leads to a mild infection, and a subsequent infection by a different serotype
leads to severe manifestations [6].
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The previously reported cases and case series with COVID-19
reinfection are summarized in Table 2. These reports and this
article support the following conclusions. These cases raise
doubts over acquired immunity to COVID-19, its persistence,
the mutability of the virus, and the dilemma of defining cure.
Viral cultures need to be made available for the subsequent
positive samples to assess the infectivity of such patients. Se-
rosurveillance studies would help to determine the protective
degree and duration of protection after an infection. In addi-
tion, the factors that promote and extend the efficacy of these
protective antibodies need to be studied to develop effective
vaccines in future.
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