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Abstract
Background: The COVID-19 pandemic has resulted in more than 31 million cases diagnosed and 965,000
deaths as of September 21, 2020. As the number of cases increases, clinical conditions such as
prolonged viral release, reinfection, and reactivation are being encountered more frequently.

Case presentation: This article presents a case who was reinfected with COVID-19 and developed a more
severe second disease unlike other cases in the literature.

Conclusions: Reinfection in a splenectomy case may help researchers understand the pathogenesis of
the disease and can be a guide for the development of vaccines and new treatments.

Background
In December 2019, cases of pneumonia with unknown causes were reported in Wuhan, China, and a new
coronavirus named SARS-CoV-2 was detected in lower respiratory tract samples as an etiological agent
(1). The World Health Organization named this virus coronavirus disease 2019 (COVID-19) and o�cially
declared it a pandemic on March 11, 2020 as a result of the rapid increase of cases and spread to other
countries. As of September 22, 2020, the total number of COVID-19 cases globally was at 31,490,644 and
total deaths were at 969,367. In Turkey, the �rst case was reported on March 11, 2020, and the total
number of cases as of September 26, 2020 was 314,413 (5).

The de�nitive diagnosis of COVID-19 is made by detecting viral RNA in the respiratory samples of
patients. The currently recommended medical observation period or containment period for patients with
COVID‐19 is 14 days. However, prolonged viral RNA shedding is not a rare phenomenon, regardless of
symptomatic relief (7). Also, reinfection can be seen patients who have recovered from COVID-19. There
have been several case reports of patients getting reinfected with COVID-19 as they tested positive for the
virus again after discharge. These cases add to the di�culty of controlling the pandemic. This article
presents a case who was reinfected with COVID-19 and developed a more severe second disease unlike
other cases in the literature.

Case Presentation
A 57-year-old male patient was admitted to the hospital with complaints of muscle pain and headache in
April 2020. The patient had hypertension and coronary artery disease. In the nasopharyngeal swab,
SARS-CoV-2 PCR was positive, and the patient was started on hydroxychloroquine treatment. The
patient’s admission saturation was 98% in room air. There were minimal ground-glass densities in the
basal areas of the left lower lobe of the left lung on thoracic tomography, and the �ndings were
interpreted as signi�cant in terms of early-stage COVID pneumonia. No abnormality was detected in the
patient’s hemogram and biochemistry parameters. He was discharged after eight days. Later in July
2020, the patient applied to our hospital with complaints of muscle pain, cough, shortness of breath, and
fever. The patient’s SARS-CoV-2 PCR results were found to be positive again. An in-depth look into his
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medical history showed that splenectomy was performed as a result of trauma in 2019. In the thoracic
tomography of the patient with 80% saturation in room air, peripheral and localized multifocal ground-
glass in�ltrations were present in all lobes of the lung parenchyma. It was evaluated to be compatible
with moderate/severe COVID involvement. Figure 1 shows the patient’s thorax tomography images. In
laboratory tests, total leukocyte count: 20,800/µL, neutrophil count: 14,700/µL, lymphocyte count: 4000/
µL, aspartate aminotransferase: 63 U/L, alanine aminotransferase: 65 U/L, C reactive protein (CRP): 160
mg/L, ferritin: 499 ng/ml, �brinogen: 7.65 g/L, and d-dimer: 0.73 µg/ml were detected. The patient was
started on levo�oxacin and favipiravir treatments  upon admission to our service. The patient received 4
lt/min nasal oxygen support treatment. When his saturation decreased further, 8 lt/min oxygen was given
with a reservoir mask. Favipiravir treatment was extended to 10 days. On the 10th day of treatment, the
patient’s saturation was 91% in room air, and CRP, ferritin, and D-dimer tests reached their thresholds. The
patient was taken to home isolation for 14 days. The subsequent control SARS-CoV-2 PCR was negative.

Discussion And Conclusion
The novel coronavirus disease is a pandemic with high fatality rate, especially in the elderly population
and patient groups with comorbidities such as hypertension, cardiovascular disease, chronic kidney
failure, and cancer (3). As of May 1, 2020, the fatality rate of the infection was determined as 1.4% (4).
The transmissibility of a virus is indicated by its reproductive number (Ro), which shows how fast the
virus spreads. Ro was determined to be 3.77 according to clinical and epidemiological data from 8866
patients in 30 provinces, a value higher than the Ro of the severe acute respiratory virus (Ro: 2–3) (6). For
this reason, it is di�cult to control the pandemic, despite isolation preventions.

Prolonged viral shedding and the possibility of reinfection in some people are other problems that make
pandemic management di�cult. Virus RNA was reported to have been isolated from the sputum and
feces of patients a few weeks after their discharge (8). Another study from Wuhan reported that the virus
was detected for a median of 20 days (up to 37 days among survivors) after symptom onset (13). In our
case, three months between two infections excludes the possibility of prolonged viral shedding.

Although the causes of COVID-19 reinfection are not yet fully clari�ed, the number of reported cases is
increasing. Reinfection is de�ned as the detection of SARS-CoV-2 PCR positivity again after two PCR
tests taken every 24 hours are negative. Theoretically, the SARS-CoV-2 genome must be the same in both
infections. Evidence suggests that possible causes of reinfection include short-lived protective immunity
and re-exposure to genetically different forms of the same viral strain (12). Another reason can be cross-
contamination from another betacoronavirus, but as in our case, COVID-compatible tomography �ndings
support COVID-19 reinfection (14). Sequencing and phylogenetic analysis of the SARS-CoV-2 genome in
reinfection cases may be useful for understanding viral pathogenesis.

The antibody response in patients with COVID-19 remains largely unknown. For the majority of
individuals infected with SARS-CoV-2, neutralizing immunoglobulin (IgM and IgG) levels rise within days
to weeks of symptom onset (10). Many human infections with other viral pathogens, such as the
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in�uenza virus, do not produce a durable immune response. The durability of IgG against SARS-CoV-2
has yet to be de�ned; persistence up to 40 days from symptom onset has been reported (11). In our
patient, reinfection was expected because the antibody response was not as effective due to the
splenectomy. On the other hand, positive RNA tests have been reported despite seropositivity for IgG after
the primary infection (9). Jianghong et al. also showed that patients who were admitted to the hospital
due to reinfection had the second disease with mild symptoms regardless of the antibody response (15).
However, in our patient, extensive lung involvement and severe symptoms developed in the second
attack.

Although the detection of antibody levels is important for herd immunity and epidemiological data,
natural killer and CD 8+ T cells are the �rst defense mechanisms against all viral infections. In the
absence of protective antibodies (in case of a splenectomy), it is possible that protective mechanisms
through other arms of the immune response (memory and cytotoxic T cells) alter the course of the
COVID-19 disease upon reinfection (16). Memory T cells have been shown to serve a very important role
in the long-term protection against infection from SARS-CoV-2 infection, which is a member of the family
Coronaviridae (17).

An antibody test was not performed on our patient because it was thought that there was no effective
antibody due to the splenectomy. In this case, reinfection could be explained by a decrease in the amount
of memory T cells or the loss of function. Bo et al. demonstrated a drop in T lymphocyte subgroup count
in severely ill patients, including deceased patients (18). Zhang et al. also noted that this reduction could
be explained by the atrophy of the spleen and lymph node, thereby highlighting the role of SARS-CoV-2 in
potentiating cell degeneration (19).

In conclusion, unlike most common cold viruses, immunity to SARS-CoV-2 involves both cell-mediated
and humoral responses. Reinfection in a splenectomy case may help researchers understand the
pathogenesis of the disease and can be a guide for the development of vaccines and new treatments.
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Figures

Figure 1

Computarized tomography images of the patient’s �rst COVID-19 infection (A) and reinfection (B)
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