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Abstract
Background World Health Organization (WHO) reported COVID-19 as a pandemic, on March 11th, 
2020. The quick and accurate diagnosis is crucial to provide the appropriate treatment and isolation 
process. Immunity against COVID-19 is essential for disease control. There is scant information 
about antibody response and disease severity. In this study, we aimed to investigate the relationship 
between clinical severity and COVID antibody response.
Material and Methods Hospitalized PCR (n=10) and/or radiologically (n=31) proven 35 COVID-19 
patients were included in the study. The blood samples were collected at least eight days after 
the onset of  symptoms and studied by using the COVID-19 IgG/IgM Rapid Test.  Patients were 
divided as mild (n=14), severe (n=12) and critical (n=9) according to COVID-19 disease severity. 
The results were compared among the groups.
Results A total of  35 COVID-19 patients’ (mean age: 54.65±16.51 years, Male/Female: 23/12) 
rapid test results were compared according to clinical severity. A significant correlation was 
observed between disease severity and IgG results in both PCR positive (p=0.007) and whole 
patients (p=0.026). The positive IgG ratio was significantly low in the mild patient group while it 
was higher in severe and critical patients.
Conclusions Our study reveals that the greater antibody response occurs with the more serious 
COVID-19 disease. The application of  the rapid test, in addition to PCR, may be used as a clue to 
foresee the clinical progression. These tests not only have an important role in diagnosis with PCR 
tests but also are associated with disease severity.  
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Introduction
 

The outbreak of  the Coronavirus disease 2019 
(COVID-19) in Wuhan spread rapidly all over 
the world. World Health Organization (WHO) 
reported COVID-19 as a pandemic, on March 
11th, 2020.1 The virus was first observed in China, 
but European and American content countries are 
the most affected. From the first case, which was 
reported on March 11th, 2020, to July 8th, 2020, 
the total number of  reported cases in Turkey was 
207.897, with 5.260 deaths.2 

Immunity against COVID-19 is crucial for 
disease control. There is scant information about 
antibody response and disease severity. COVID-19 
can be diagnosed by using clinical, radiological, and 
laboratory tests. The most frequently encountered 
symptoms are fever, cough and fatigue. Progression 
to acute respiratory distress syndrome (ARDS), 
septic shock, bleeding, coagulation dysfunction 
might be observed in severe cases.3 These symptoms 
are not specific features of  COVID-19 since they are 
similar to that of  other viral diseases or pneumonia 
with other respiratory tract pathogens. The 
chest computed tomography (CT) of  COVID-19 
patients revealed the ground-glass opacities and 
bilateral patchy shadowing predominantly located 
peripherally.4 Currently, the only way for diagnosis 
of  COVID-19 is polymerase chain reaction (PCR) 
based viral RNA detection from the nasopharyngeal 
and oropharyngeal swabs. These real-time Reverse 
Transcription Polymerase Chain Reaction  
(rRT-PCR) test requires certified laboratories, 
expensive equipments, trained technicians, and 
it has false-negative results for rRT-PCR of  
COVID-19.5 False-negative results may be due to 
the inadequate education of  health professionals 
for sample collection, different stages of  infection  
(in some radiologically typical patients for 
COVID-19, the RNA remains negative), quality of  
the test.6 Due to these disadvantages, radiologic and 
laboratory tests were also employed for COVID-19 
diagnosis. 

Publications on severe acute respiratory syndrome 
(SARS) and the Middle East respiratory syndrome 
(MERS) revealed that specific antibodies were found 
in 80-100% of  patients two weeks after the onset of  
symptoms.7,8 Antibody responses to SARS-CoV-2 
are not fully understood, and the clinical benefits 
of  serological tests are still uncertain.9,10 Serological 
tests have more advantages over PCR; such as easy 

access to the specimen, faster test results, minimal 
need for equipment, specialized laboratories and 
workload. However, we still have many obscures 
about the disease; the immune response plays a 
crucial role in the course of  the disease. As we all 
know, immunoglobulin M (IgM) is the first antibody 
to be produced in response to infections before the 
generation of  humoral IgG responses that are crucial 
for long term immunity.11 In this study, we aimed to 
investigate the relationship between clinical severity 
and COVID antibody response.

Material and Methods

This study was conducted on 35 hospitalized 
COVID-19 patients [PCR (n=10) and/or 
radiologically (n=31) proven] in the pandemic 
clinic of Ondokuz Mayıs University, Faculty 
of Medicine. After the local ethics committee 
approval (approval date: April 10, 2020; approval 
number:2020/149) consent given patients were 
recruited to the study. Combined oropharyngeal 
and nasopharyngeal swab samples were taken 
from all participants upon admission, 48th hours, 
and 96th hours of hospitalization. SARS-CoV-2 
(2019-nCoV) qPCR Detection Kit” (Bioeksen 
Bio-Speedy R&D Co, Ltd, Turkey) was used to 
demonstrate the presence of SARS-CoV-2. 

The blood samples that collected at least 
eight days after the onset of COVID symptoms 
were studied with COVID-19 IgG/IgM Rapid 
Test Cassette (Citus Diagnostic Inc. Ovios). The 
COVID-19 IgG/IgM Rapid Test Cassette was 
compared with confirmed clinical diagnosis. The 
study included 446 specimens for IgG and 456 
specimens for IgM (Table 1 and Table 2). Clinical 
information including travel and exposure history, 
starting of clinical symptoms and radiological 
and laboratory findings (Lactate dehydrogenase, 
D-Dimer, Ferritin, Creatine phosphokinase, 
C-reactive protein, Troponin-I, Procalcitonin, and 
Lactate) were collected. Patients were divided as 
mild (non-pneumonia and mild symptoms, n=14), 
severe (dyspnea, respiratory rate≥30/min, blood 
oxygen saturation≤93%, the partial pressure of 
arterial oxygen to fraction of inspired oxygen 
ratio 50% within 24 to 48 hours, n=12) and critical 
(respiratory failure, septic shock, or multiorgan 
dysfunction, n=9) according to COVID-19 disease 
severity.12,13 The results were compared among 
these groups. 



Statistical Analysis
The research data were evaluated by using 

“SPSS (Statistical Package for Social Sciences) for 
Windows 21.0 (SPSS Inc, Chicago, IL)” licensed 
to Ondokuz Mayıs University. Definitive statistics 
were given as average±standard deviation, median 
(minimum-maximum), frequency distribution, 
and percentage. Chi-square, Fisher’s precision test 
was used for qualitative evaluations.

Results

The demographics and results of 35 patients 
(age=54.65±16.51, Male/Female=23/12) were 
collected. Most of these patients had co-morbid 
diseases including cardiovascular disease (n=9), 
cancer (n=6), hypertension (n=3), chronic renal 
failure (n=2), diabetes mellitus (n=1), chronic 
obstructive pulmonary disease (n=1), and asthma 
(n=1) while 12 patients had no comorbidity 
(Table 3). No significant difference was observed 
between having comorbidity and disease severity 
(p=0.236). 

The most frequently encountered complaints 
during admission were fever (65.7%), cough (57.1%) 
and shortness of breath (SOB,57.1%). Except SOB 
no significant difference was observed between 

the admission complaints and disease severity. 
SOB was observed 3 of 14 mild patients while it 
was observed 9 of 12 severe patients and 8 of 9 
critical patients (p=0.002). 

Radiological evaluation reveals bilateral ground 
glass appearance in 11 patients (31.4%) at Chest 
X-ray and 19 patients (54.3%) in Chest CT. Other 
chest CT findings including messy infiltration 
(n=4), pleural effusion (n=3), consolidation (n=3) 
and unilateral ground glass appearance (n=2) 
were also observed.

Ten patients have positive PCR test results on 
admission, while the remaining 25 patients had 
three consecutive negative PCR test results. Five 
of the triple-negative PCR patients’ COVID-19 
IgG/IgM rapid test was resulted as positive for 
IgG. The remaining 20 patients with negative 
antibody test results were considered as a probable 
case since they had typical clinical symptoms 
and radiological findings. The evaluation of the 
COVID-19 IgG/IgM rapid test results revealed 
that eight patients (22.9%) were positive for IgM, 
and ten patients were positive for IgG (28.5%).

In the whole patient group and particularly 
PCR positive group, the IgM and IgG positivity 
rate were significantly higher in severe and critical 
patients compared to the mild group (Table 4).  
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Table 1. Validity of the COVID-19 IgG/IgM Rapid Test for IgG results

Table 2. Validity of the COVID-19 IgG/IgM Rapid Test for IgM results
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Table 3. Socio-demographic data of patients

Table 4. Comparison of groups in terms of IgG and IgM results in all patients and PCR positive patients
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The evaluation of laboratory results reveals that 
SpO2, LDH, Ferritin, and CPK measurement on 
admission were significantly different among the 
groups (Table 5). 

Discussion 

Our study reveals that COVID IgM/IgG 
Rapidtest results were significantly correlated with 
disease severity. In our study we have mild, severe 
and critical disease group but we have no moderate 
disease group. Since patients with pneumonia had 
respiratory distress at the time of admission, we put 
them in severe disease group.  Laboratory results, 
including acute phase reactants, were significantly 
higher in critical patients, while oxygen saturation 
was significantly higher in mild patients.  

Severe acute respiratory syndrome coronavirus-2 
(SARS-CoV-2) can initially be detected with PCR 
test 1 to 2 days prior to the onset of symptoms in the 
upper respiratory samples and can persist for 7 to 12 
days in moderate cases and up to 2 weeks in severe 
cases. Molecular tests that detect viral RNA may have 
false-negative results due to sample types, sampling 
time, accurate sampling technique, sample quality, 
transport, and storage conditions. In a study of 205 
patients with COVID-19, bronchoalveolar lavage 
fluid specimens demonstrated the highest positive 
PCR rates (93%), followed by sputum (72%), nasal 
swabs (63%), bronchoscopy brush biopsy (46%) and 
pharyngeal swabs (32%) (14). Although PCR is the 
gold standard for confirming the infection, rapid 
antibody tests can be used, especially in severe and 
critical cases, as a diagnostic tool. Our results show 
that 28.5% of our COVID patients have a positive 

Table 5. The laboratory results of patients on admission
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PCR test on a nasopharyngeal swab.  
Detection of antibodies has been shown to 

improve the diagnosis of positive cases and also 
helpful for PCR negative patients’ diagnosis. Guo 
et al.15 reported a significantly increased diagnosis 
rate with PCR and IgM ELISA assay combination 
(98.6%) compared to PCR alone (51.9%). The IgM 
detection rate was reported to be higher at least five 
days after the onset of the symptoms. We studied 
the Elisa test at least eight days after the onset of 
the symptoms. In accordance with the literature, 
the COVID-19 diagnosis rate was increased (14.2% 
(n=5) more patients) with the addition of the Elisa 
test. 

A Chinese study about antibody response 
demonstrated a significant relationship between 
antibody titer and clinical severity 2-week after 
the onset of symptoms.15 Another study from 
China shows significantly lower virus-specific 
IgG levels in the asymptomatic group compared 
to the symptomatic group in the acute phase.17 
Similar to the literature, our results show a 
significant relationship with Elisa test positivity 
and disease severity. All PCR positive patients 
were not developed positive IgM (n=6) and IgG 
(n=5) response. Since it cannot reach the statistical 
significance, our results show that radiologically 
proven, PCR and Elisa negative patients mostly 
have mild symptoms (p=0.170). In light of the 
literature, we can assume that patients with mild 
symptoms develop lower antibody response to 
SARS-CoV-2. The individual time variability to 
develop an antibody response to the disease may 
have a role in a lower rate of antibody response.

An ongoing study by Sweden Public Health 
Agency revealed that a total of 7.3% of the blood 
samples collected from people in Stockholm 
were positive in the antibody study, which can be 
compared with a total of 4.2% in Skåne and 3.7% 
in Västra Götaland.18 Innate immunity plays an 
essential role in SARS-CoV-2 clearance.19 Moreover, 
innate immunity alone might be enough to clear the 
virus. In the current study, PCR positive five mild 
patients were discharged without any complaints 
with negative IgM and IgG results 15 days after 
the onset of the symptoms. Furthermore, we found 
that positive IgG rates were significantly lower in 
mild patients, whereas in critical cases, it was found 
to be significantly high.

We found a significant relationship between 
D-dimer, ferritin, and LDH levels and disease 
severity. Zhang et al.20 reported that elevated 

D-dimer on admission correlates with hospital 
mortality in patients with Covid-19, which indicates 
D-dimer as an early and helpful prognostic marker 
to improve management of Covid-19 patients. 
In our study, we found that d-dimer levels were 
significantly lower in mild patients compared to 
critical patients (p=0.015,Table 5). Sun et al.21 also 
reported that the inflammatory markers such as 
ferritin, CRP level, and erythrocyte sedimentation 
rate were elevated in severe or critically ill groups, 
and D-dimer was an independent predictor of 
disease severity. In our study, we observe that CPK 
and LDH levels were significantly higher in critical 
patients’ groups in addition to ferritin and d-dimer 
(Table 5).

Although we have presented some interesting 
results, our study has some limitations. First, we 
performed a single rapid antibody test for each 
patient varying 8 to 20 days after the onset of the 
symptoms. We did not perform a second control 
test that could be positive 30 days after onset of 
symptoms. And also, our study sample size group 
is small and further studies with more patients 
should be conducted. 

Conclusions

The results of current study reveals the 
importance of antibody tests in severe or critical 
COVID-19 patients. These tests not only have an 
essential role in diagnosis with PCR tests but are 
also associated with disease severity.  Severe and 
critical COVID-19 patients had more positive 
IgM and IgG antibody compared to mild patients. 
However, further studies should be conducted to 
clarify the potential association between disease 
severity and antibody response with more patients. 
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