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ABSTRACT

Objectives: There is limited experience regarding the meaning of SARS-CoV-2 antibodies after vaccination in patients with naturally acquired
immunity.

Methods: We describe the case of a patient who received the first dose of the mRNA-1273 SARS-CoV-2 vaccine 6 months after his recovery
from moderately severe COVID-19.

Results: Our patient had a positive nucleocapsid SARS-CoV-2 I1gG/IgM titre with 78.7 multiple of cut-off indicating persistent humoral
immune response 6 months after infection. After vaccination, he developed prolonged systemic symptoms (fever, fatigue, nausea, diarrhoea
and myalgia) for a duration of 6 days.

Conclusion: SARS-CoV-2 nucleocapsid antibodies provide information about naturally acquired immunity. For the assessment of immune
response to vaccination, measurement of the SARS-CoV-2 spike antibody titre before and after vaccination is essential. Patients with
naturally acquired immunity might develop a prolonged systemic reaction to the first dose of the mRNA-1273 SARS-CoV-2 vaccine.

LEARNING POINTS

e Patients with naturally acquired immunity might develop a prolonged systemic reaction after receiving an mRNA SARS-CoV-2 vaccine.

e Depending on the clinical situation of SARS-CoV-2 infection and/or vaccination, different antibody titres should be determined.

e The SARS-CoV-2 nucleocapsid antibodies provide information on whether or not natural immunization has taken place. To quantify the
immune response induced by vaccination, the SARS-CoV-2 spike antibody titre before and after vaccination has to be measured.
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CASE DESCRIPTION

In July 2020, a 79-year-old man presented to the emergency department with a 7-day history of productive cough, subfebrile temperatures,
fatigue and progressive dyspnoea. On admission, the patient was afebrile, his blood pressure was 162/94 mmHg, heart rate was 66 bpm,
and oxygen saturation was 96% on room air. On physical examination, he presented with crackles over the lower lung fields and left-sided
abdominal rebound tenderness. A nasopharyngeal swab for SARS-CoV-2 confirmed active infection. Blood tests were solely remarkable for
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chronic anaemia (Table 1). CT scans of the chest showed ground glass opacities predominantly in the lower lobes, affecting 4% of the total
lung volume (Fig. 1). The patient was discharged from the emergency department with symptomatic treatment.

Laboratory value and At COVID-19 diagnosis 4 Days after first dose of
normal range mRNA-1273 SARS-CoV-2

vaccine
WBC (3.5-10.0x10%/1) 573 10.44
Hb (140-180g/1) 120 122
Platelets (150-450x10%/1) 238 229
Neutrophils (1.3-6.7x10%/1) 2.87 7.94
Lymphocytes (0.9-3.3x10%/1) 2.14 1.56
CRP (<10 mg/l) 6.4 22.5
Creatine kinase (50-200 U/I) 63 87
Lactate dehydrogenase
(135-225 U/I) 91 212
Creatinine (49-97 umol/I) 79 84

Table 1. Laboratory values at COVID-19 diagnosis and 4 days after the

Urea (3.4-8.7 mmol/l) 6.3 6.5 first dose of the mRNA-1273 SARS-CoV-2 vaccine

Figure 1. CT of the thorax: ground glass opacities are seen

in the left and right lower lobes affecting 4% of the total

lung volume

Six months after recovery from COVID-19, the patient received the first dose of the mRNA-1273 SARS-CoV-2 vaccine (Moderna®). A
few hours after vaccination, he developed fever, fatigue, nausea, diarrhoea and myalgia. Myalgia increased over the next few days and he
presented to the emergency department 4 days after vaccination. On admission, he was afebrile (37.1°C) with a blood pressure of 131/77
mmHg, a pulse of 76 bpm and an oxygen saturation of 97% on room air. The physical examination was unremarkable with no signs of a local
injection site reaction. He had mildly elevated C-reactive protein and normal white blood cell counts (Table 1). A nasopharyngeal swab was
negative for SARS-CoV-2. SARS-CoV-2 serological testing was positive for nucleocapsid SARS-CoV-2 IgG/IgM (Elecsys® Anti-SARS-CoV-2
N Test) with a titre of 78.7 multiple of cut-off (cut-off 1.0). We suspected a severe prolonged systemic reaction to the mRNA-1273 SARS-
CoV-2 vaccine after natural immunization due to COVID-19 infection 6 months before, and discharged him with symptomatic therapy. The
patient reported total recovery 2 days later.
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DISCUSSION

SARS-CoV-2 is an RNA virus with an envelope consisting of three protein components, and is responsible for the COVID-19 pandemic!®.
In current routine clinical practice, two types of SARS-CoV-2-specific antibodies are measured: the SARS-CoV-2 nucleocapsid and the
SARS-CoV-2 spike antibodies. In case of natural immunization due to infection with SARS-CoV-2, we expect both the nucleocapsid and the
spike antibodies to be positive, whereas in case of immunization with a vaccine, only spike antibodies are positive. Thus, the nucleocapsid
antibodies provide information on whether natural immunization has taken place or not. For the assessment of the immune response to
vaccination, measurement of the spike antibody titre before and after vaccination is essential (Fig. 2).

' Spike protein
% Membrane protein
! Envelope protein
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Condition Anti-SARS-CoV-2 | Anti-SARS-CoV-2
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Vaccination after previous

infection Figure 2. Simplified scheme of SARS-CoV-2 structure and
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interpretation of serological SARS-CoV2-antibody patterns.
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negative test

The patient in the reported case had a nucleocapsid SARS-CoV-2 IgG/IgM titre of 78.7 multiple of cut-off. The highly positive nucleocapsid
antibody titre indicated a persistent humoral immune response 6 months after initial SARS-CoV-2 infection, corroborating findings from a
recently published study?. Although antibody responses show a moderate decay over time, immunological memory seems to persist for up
to 8 months after infection, with memory B cells actually increasing between 1 and 8 months after infection (2.

We observed that our patient developed strong systemic symptoms after receiving the first dose of the mRNA-1273 vaccine. Symptoms
consisted of fever, fatigue, nausea, diarrhoea and myalgia, which lasted for 6 days. Although immediate injection-site reactions are the most
frequent adverse event of MRNA-1273 SARS-CoV-2 vaccination, systemic adverse events are common with 54.9% of patients affected and
last for a mean of 2.9 days after the first vaccination dose . We assume that our patient with naturally acquired immunity had a prolonged
systemic reaction due to the rapid immune response triggered by the first vaccination dose. This is in line with results of a study with 110
participants showing that systemic side effects were more likely in participants with previous COVID-19 . Accordingly, spike 1gG titres
were 10-45 times higher in patients with naturally acquired immunity in comparison with patients without pre-existing immunity after
the first vaccination dose ™. In order to quantify the immune response induced by vaccination in our patient, we should have measured the
SARS-CoV-2 spike antibody titre before and after vaccination. Thus, for clinicians it is important to know that depending on the clinical
situation of SARS-CoV-2 infection and/or vaccination, different antibody titres have to be determined.
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In patients with pre-existing naturally acquired immunity, no further increase in the SARS-CoV-2 spike antibody titre was noted after the
second vaccine dose %], so we assume that one dose of the mMRNA-1273 SARS-CoV-2 vaccine provides sufficient efficacy for our patient.
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