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Abstract  23 

We report the first confirmed record of a SARS-CoV-2 immunity loss and 24 
reinfection for the Amazon region and for Brazil by the same virus linage. The patient 25 
presented an asymptomatic condition the first time and an aggravated one after 26 
reinfection. We raise the possibility of a recessive genotype in the Amazonian 27 
population that does not generate an immune memory response to SARS-CoV-2. 28 
 29 
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 31 

 32 

Cases of reinfection by SARS-CoV-2 have been reported for various locations 33 
around the world [1, 2]. We report a case in Manaus, the capital of Brazil’s state of 34 
Amazonas -- the first confirmed record of immunity loss with a SARS-CoV-2 35 
reinfection for the Amazon region and for Brazil. The patient is a 24-year-old woman 36 
without comorbidities, 1.78 m in height and weighing 75 kg. The patient (Sophia Livas, 37 
the second author of this study) tested positive the first time on July 9, 2020 with a rapid 38 
test, showing no symptoms, confirmed on the same day by two RT-PCR tests (sample 39 
type: oropharyngeal swab) for SARS-CoV-2 and tested positive for IgM and negative 40 
for IgG. An RT-PCR test (oropharyngeal-swab sample) performed sixty days after the 41 
date of the first infection showed the absence of SARS-CoV-2. The first symptoms of 42 
reinfection were noticed on October 25, or 109 days after the first infection, with no 43 
symptoms of COVID-19 during this period.  44 

The symptoms of reinfection started with a sudden headache at different times 45 
during the day, body pain that, according to the patient, was more constant in the 46 
afternoon than at other times of day, an inflammation in the throat, odynophagia, nasal 47 
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congestion, tiredness and fatigue, chest pain, lack of appetite, increased blood pressure 48 
and tachycardia. The patient tested positive for IgM and negative for IgG on October 49 
29, the reinfection being confirmed by an RT-PCR test that indicated potential 50 
transmissibility. The symptoms worsened from October 30 to November 2, when the 51 
patient reported fatigue even while speaking. In the critical period, the patient had a 52 
heart rate 125 beats per minute, blood pressure of 190/100 mm Hg and body 53 
temperature of 39.5 ° C (103 ° F). On November 8 the patient had no more symptoms, 54 
returning to practice regular physical activities during the month of December. On 55 
January 4, 2021, the patient again experienced fatigue and tachycardia, in addition to 56 
new symptoms such as diarrhea and a drop in blood pressure. A new antibody test 57 
showed IgM but not IgG production. 58 

Although patients who have recovered from COVID-19 show a reduction in 59 
levels of antibodies of type IgG [3], this patient had no IgG antibodies since the first 60 
contact with SARS-CoV-2, a factor implying with a greater risk of reinfection [4]. In 61 
addition, the patient did not produce IgG antibodies even after reinfection with severe 62 
symptoms. The absence of an immune response in the form of IgG antibodies, both at 63 
first contact and on reinfection, indicates that individuals may not acquire natural 64 
immunity to SARS-CoV-2, undermining expectations of herd immunity.  65 

The period from the first infection by SARS-CoV-2 to the first symptoms of 66 
reinfection was 109 days. The existence of a negative laboratory test for SARS-CoV-2 67 
and an asymptomatic period longer than 90 days between the first infection and 68 
reinfection meet the epidemiological criteria established by the Pan American Health 69 
Organization, the World Health Organization and Centers for Disease Control and 70 
Prevention (CDC) to classify as a reinfection by SARS-CoV- 2 [5, 6]. Although we 71 
have not performed sequencing for comparison with other strains, the reinfection caused 72 
by the new strain of Amazonian (P1) origin is ruled out due to its estimated appearance 73 
between December 2020 and January 2021; other variants are also not plausible since 74 
there is no record of these for the Amazon region [7, 8]. 75 

It is likely that the third and most serious manifestation of the disease, observed 76 
in January 2021, was due to the P1 variant, since the antibody test showed IgM but not 77 
IgG production and the P1 variant was the predominant variant in Manaus in January 78 
2021 [7, 8, 9], which suggests that reinfection this month could have occurred either by 79 
the same variant or by the P1 variant. Since the two previous infections did not protect 80 
against an additional reinfection in January even if the January infection was by the 81 
original variant, this reinforces the argument that immunity from natural contact with 82 
the virus is not guaranteed.  83 

This case study warns of the possibility of reinfection by the same strain of 84 
SARS-CoV-2 for patients who do not generate an immune response to the coronavirus, 85 
as noted by the absence of IgG production. The observed data lead us to raise the 86 
hypothesis of the existence of a recessive genotype within the population of Manaus 87 
that does not generate an immune response to the coronavirus. Various cases of 88 
reinfection in Amazonas have been reported [10], even before the appearance of new 89 
strains in the region [7, 8]. Manaus has a mixed population with many residents of 90 
indigenous descent, and the vulnerability due to genetic factors of indigenous peoples 91 
and their descendants to respiratory diseases caused by viruses reinforces this 92 
hypothesis [11].  93 

Confirmation of reinfection in the Amazon region is an essential alert for Brazil 94 
because of the potential of infections to overwhelm the health system, as occurred 95 
during the first wave in Manaus [11]. It is also important because of the vulnerability of 96 
traditional communities, including indigenous peoples in the region [11, 12]. The risk to 97 
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the health system is because the demand for ICU beds for individuals exposed to SARS-98 
CoV-2 for the first time is added to the demand from re-infected patients who may have 99 
more serious symptoms due to long-term effects from a previous infection.  100 

Data from the Foundation for Health Surveillance of Amazonas (FVS) confirm 101 
that the second wave was bigger than the first, starting 21 days after the return of face-102 
to-face classes in public schools on September 24, 2020 [13]. None of the population 103 
had been vaccinated at that time. By April 21, 2021 Brazil had vaccinated 13% of its 104 
entire population with the first dose of a vaccine and 5% of the population with the 105 
second dose [14]. Less than 15% of the population of Manaus had received the first 106 
dose of a vaccine and 5% had received the second dose as of the same date; the elderly 107 
and health and public-safety professionals had been the priority groups [15]. Records of 108 
infection by the P1 variant have been observed in younger individuals than previously, 109 
and there was an increase in infections and hospitalizations in the 18 - 49 year age group 110 
[16], which is the age group not yet covered by the vaccine. The data in this case study 111 
confirm the possibility of reinfection not only by different variants [1, 2], but also by the 112 
same variant. Epidemiological models predict a third wave for Manaus, considering the 113 
current rates of immunization by vaccination [9, 17]. The possibility of unvaccinated 114 
people being re-infected by either the same or a different variant of SARS-CoV-2, 115 
together with the low immunization rates by vaccination and the loosening of restrictive 116 
measures (such as the planned resumption of face-to-face classes in the second half of 117 
May), point to the continuity of the pandemic in Amazonas and in Brazil. 118 
 119 
Conclusion 120 

Here we report the case of a patient who did not generate an immune response to 121 
SRAS-CoV-2. This case suggests the possibility of a recessive genotype within the 122 
population preventing generation of a natural immune response to the coronavirus, 123 
making reinfection possible by the same strain to which the individual originally 124 
became infected. These results are particularly important because the record is from 125 
Manaus, one of the world’s cities with the most critical situations in the COVID-19 126 
pandemic. In addition, given the low rate of immunization via vaccination of the 127 
Brazilian population and the possibility of reinfection by either the same or by a 128 
different variant, continuation of the country's pandemic is expected. 129 
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