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Objective: Patients with rheumatic immune diseases were more likely to develop severe or 
critical COVID-19. We aimed to determine whether rheumatoid factor antibodies were 
present in COVID patients and the level and type of rheumatoid factor antibodies produced 
in COVID-19 patients were related to the degree of the patient’s condition. The study also 
aimed to determine the prevalence and characteristics of rheumatoid factor antibodies in 
patients with COVID-19.
Methods: Sera collected from 129 patients with COVID-19 were tested for rheumatoid 
factor antibodies by ELISA. Five patients were tracked for several months to monitor 
dynamic changes of these antibodies.
Results: Rheumatoid-associated autoantibodies were detected in 20.16% of patients (26/ 
129) following infection with severe acute respiratory syndrome coronavirus 2 (SARS-CoV 
-2). In addition, IgM-RF was primarily present in critically ill patients, while IgA-RF was 
mainly present in mild patients. Five patients were able to track for several months to 
monitor dynamic changes of these antibodies. Rheumatoid factor antibodies peaks in the 
later phase of the disease and last for longer time. Anti-Jo-1 antibody was found in one of the 
five patients.
Conclusion: This was the case series report that rheumatoid-associated autoantibodies are 
present in patients with COVID-19. The clinical significance of these antibodies was not 
fully understood and needed further characterization. These autoantibodies are related to the 
severity of the patient’s disease and exist for a long time in the patient’s body, while their 
impact on the patient’s health is unknown.
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Introduction
SARS-CoV-2, formerly known as 2019-nCoV, is a newly emerging virus belonging to 
the Coronaviridae family. The common signs of infection with coronavirus include 
respiratory symptoms, fever, cough, shortness of breath, and dyspnea. In more severe 
cases, the infection can lead to pneumonia, severe acute respiratory syndrome, kidney 
failure, and even death. The computerized tomographic chest scan is usually abnormal 
even in those with no symptoms or mild disease. Patients with COVID-19 are 
primarily immune responses to cytokines and inflammatory storms. They show 
a decrease in lymphocytes, especially natural killer cells. Levels of interleukin-6, 
D-dimer, C-reactive protein and serum amyloid A were elevated, and the 
Prothrombin time was prolonged. The clinical features of 5 rheumatic immune disease 
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patients with the simultaneous presence of COVID-19 have 
been reported.1 As a result, patients with rheumatic immune 
diseases were more likely to develop severe or critical 
COVID-19. Rheumatoid factor (RF) is a kind of autoanti
body produced in rheumatic immune disease, can be seen in 
a variety of systemic autoimmune diseases and infectious 
diseases, and can be detected in healthy people. However, 
the large number of high-affinity RF found in patients with 
chronic diseases may be harmful due to its involvement in 
stimulating autologous lymphocytes and/or deposition in the 
blood vessels, leading to vasculitis and resulting in a vicious 
cycle of autoantibodies.2 In our study, we are trying to find 
whether rheumatoid factors are present in COVID-19 
patients. Does the level and type of rheumatoid factors 
produced in COVID-19 patients reflect the severity of the 
disease? This was the first report that rheumatoid-associated 
autoantibodies are found in COVID-19 patients without 
a history of rheumatoid arthritis.

Methods
Clinical records and laboratory results were retrospectively 
reviewed for 129 patients admitted to Zhongnan Hospital of 
Wuhan University from Jan. 30 to Mar. 9, 2020 who were 
confirmed COVID-19 based on symptoms, chest computed 
tomography, and positive RT-PCR results. Patients with 
history of rheumatoid arthritis were excluded in the study.

Quantitative RT-PCR for SARS-CoV-2 nucleic acid (RT- 
PCR Kit, BioGerm) was conducted on throat swabs. Serum 
RF and aCL antibodies (IgA, IgG, and IgM) were deter
mined by ELISA (AESKU). The cutoff values for positivity 
were set >18 kU/L based on manufacturer’s recommenda
tions. ANA and ENA tests were done by 
Immunofluorescence and immunoblotting (Euroimmun). 
CCP were determined by ELISA (Euroimmun). 
Lymphocyte subsets were detected using BD instruments 
and reagents and were obtained from whole blood samples. 
The values of D-dimer, SAA and CRP were measured using 
a Beckmann biochemical analyzer. Serum was used for SAA 
and CRP testing, and plasma was used for D-dimer testing. 
Graphs are drawn by GraphPad Prism 8.

Ethical Approval
This study was reviewed and approved by the Ethical 
Committee of Zhongnan Hospital of Wuhan University. 
This was a retrospective study, written informed consent 
was waived by the Ethics Commission of the designated 
hospital for emerging infectious diseases. The data com
plies with the Declaration of Helsinki.

Results
We first determined the prevalence and features of RFs in 
patients with COVID-19. When the manufacturer’s recom
mended cut-off value of >18kU/L was utilized, RFs were 
detected in 20.16% of the COVID patients (26/129) (Table 1).

Dynamic changes in the levels of RFs in five COVID- 
19 patients were further investigated. Within a few months 
after discharge, the RFs’ levels of five patients were mon
itored. Among these five patients, three are mild COVID, 
two are critically ill and admitted to ICU.

The first patient was admitted to the hospital on 
February 8, 2020. A chest CT showed an abnormal density 
of the upper lobe, patchy shadow of the left upper lobe of 
the lung. The nucleic acid test for SARS-CoV-2 RNA of 
the patient was positive, combined with imaging results, 
exposure history, and clinical symptoms, the patient was 
confirmed as COVID-19, other laboratory tests are shown 
in Table 2. The patient was also found anti-Jo-1 antibody 
positive. The level of Jo-1 was still increased for some 
time even after recovery and discharged from hospital and 
then decreased in the later reexamination.

The second patient was a 37-year-old female with no 
apparent discomfort since infection. She was admitted to the 
hospital on February 12, 2020. The third patient was a 61-year 
-old male who was admitted to the hospital on January 21, 
2020. A chest CT showed patchy changes in both lungs.

The fourth patient was a 79-year-old severe woman who 
was admitted to the hospital on February 02, 2020. The 
patient had fever, diarrhea, multiple ground glass density 
shadows could be seen on lung CT. The patient’s condition 
deteriorated after admission, with reduced lymphocyte count, 
increased levels of IL-6, C-reactive protein (CRP), D-dimer, 
and Serum amyloid A (SAA). The fifth patient was a severe 
patient with symptoms of fatigue, diarrhea and dyspnea, and 

Table 1 Prevalence and Characteristics of Rheumatoid Factor 
Antibodies in Patients with COVID-19

Rheumatoid Factor Antibodies COVID (n=129)

Overall prevalence in any RFs, n (%) 26 (20.16)

RF-IgA 13 (10.32)
RF-IgG 8 (6.35)

RF-IgM 12 (9.52)

RF-IgA +RF-IgG 1 (0.78)
RF-IgA +RF-IgM 2 (1.55)

RF-IgG+RF-IgM 2 (1.55)

RF-IgA +RF-IgG+RF-IgM 1 (0.78)

Note: The cutoff values for positivity in all rheumatoid factor antibodies were set 
>18 kU/L based on the recommendations of the manufacturer.
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Table 2 Demographic and Clinical Characteristics and Laboratory Findings

Characteristic Patient 1 Patient 2 Patient 3 Patient 4 Patient 5

Demographic characteristics

Age — yr 41 37 62 79 61

Sex Female Female Male Female Male

Initial findings

Medical history Healthy without rheumatoid 
arthritis

Healthy 
without 

rheumatoid 

arthritis

Healthy 
without 

rheumatoid 

arthritis

Hypertension, no 
history of 

rheumatoid 

arthritis

Cholecystectomy, chronic 
gastritis, no history of 

rheumatoid arthritis

Disease severity Moderate Mild Moderate Severe Severe

Symptoms at 

disease onset

Fever, cough, fatigue, muscle 

soreness, headache

Normal Paroxysmal 

dry cough

Nausea, poor 

appetite, occasional 

vomiting

Fatigue, diarrhea and 

dyspnea.

Imaging features Abnormal density of the upper 

lobe, Patchy shadow of left 
upper lobe of lung

Normal Patchy 

changes in 
both lungs

Multiple infection 

foci in both lungs

Fibrous proliferative foci in 

both upper lobes of lung

Laboratory findings (Reference range)

Total lymphocytes 

(per mm3) (1100– 
3200)

1070 1270 1000 510 400

Globulin (g/liter) 
(20–30)

26.5 24.6 27.9 30.6 28.3

Alanine 
aminotransferase 

(U/liter) (7–45)

30 20 23 15 110

Aspartate 

aminotransferase 

(U/liter) (13–35)

27 16 27 34 52

C-reactive protein 

(mg/liter)(0–10)

12 2 20.7 39.3 8.2

Serum amyloid 

A (mg/liter) (0–10)

45.95 25.39 167.56 237.58 139.83

D-dimer (mg/liter) 

(0–0.5)

0.161 0.089 0.419 6.576 11.902

Prothrombin time 

(sec) (9.4–12.5)

12.8 12 12.6 10.8 17

Anti-cardiolipin 

antibody (0–12)

IgA 0.73 (APL/mL) 

IgG 1.13 (GPL/mL) 
IgM 1.82 (MPL/mL)

IgA 9.88 (APL/ 

mL) 
IgG 0.52 

(GPL/mL) 

IgM 1.39 
(MPL/mL)

IgA 8.37 (APL/ 

mL) 
IgG 1.87 

(GPL/mL) 

IgM 0.56 
(MPL/mL)

IgA 1.83 (APL/mL) 

IgG 36.93 (GPL/ 
mL) 

IgM 4.36 (MPL/mL)

IgA 13.62 (APL/mL) 

IgG 17.78 (GPL/mL) 
IgM 30.05 (MPL/mL)

(Continued)
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chest CT showed fibrous proliferative foci in both upper 
lobes of the lung. He was transferred to intensive care on 
06 February 2020. The patient’s body temperature was as 
high as 39.4°C, and oxygenation decreased, as low as 70%.

IgA-RF was found in three non-severe patients and IgM- 
RF in the other two severe patients (Table 1). None of the 
five patients had a history of rheumatoid arthritis (RA) and 
the CCP test was negative. The IgA-RF level of the first 
patient continued to increase after recovery, far beyond the 
reference range, in the following several visits to the hospi
tal. In the latest test, antibody levels in the first patient 
dropped but were still far above the recommended level. In 
the other two patients in the non-severe group, the antibody 
level showed the same trend as in the first patient. The level 
of IgM-RF was significantly increased in two severe 
patients, the level of IgG-RF was slightly increased, and 
the IgA-RF was within the normal range. The dynamic 
changes of RFs in these five patients are shown in Figure 1.

Discussion
It has not been reported that these RFs were associated with 
COVID-19 patients, The RF was monitored in five patients 
and found that their RF levels continued to rise over the 
following months, the patients with symptom have signifi
cantly higher levels of RF than asymptomatic. The rheuma
toid factors were not only present in the acute phase of 
COVID, but also present during the time of recovery.

The first patient also produced anti-Jo-1 antibody 
(Table 2), which was closely related to myositis, and its 
titer was related to the severity of the disease.3 This may 
be why IgA-RF is much higher in the first patient than in 
the second patient. The anti-jo-1 antibody is one of the 
anti-ENA antibodies and directed against histidyl-tRNA 

synthetase account for about 80% of all cases of anti- 
synthetase syndrome.4,5 In some cases, anti-Jo-1 antibo
dies were present in conjunction with interstitial 
pneumonia.6

Rheumatoid factors are antibodies directed against the 
Fc region of IgG, one of the autoantibodies associated with 
rheumatoid arthritis (RA). RF may be caused by the sti
mulation of virus, mycoplasma and other persistent infec
tions and can be divided into IgA-RF, IgG-RF, IgM-RF 
and IgE-RF. In the first patient, the level of IL-6 was 
higher than normal, and IL-6 could induce IgA 
production.7 IgA-RF production was observed at the 
local virus-specific immune response site, ie, in mediast
inal lymph nodes and in the lung.8 The significance of 
these antibodies is not fully understood. There are some 
studies that described rheumatological and non- 
rheumatological autoantibodies in covid-disease.9 

COVID-19 patients exhibit dramatic increases in autoanti
body reactivities compared to uninfected controls. And it 
is speculated that SARS-CoV-2 can disrupt self-tolerance 
and trigger an autoimmune response through cross- 
reaction with host cells so that patients will produce 
autoantibodies.10,11 In a study, the authors found that 21 
out of 50 tissue antigens had moderate to solid reactions 
with SARS-CoV-2 antibodies, which fully demonstrated 
the existence of cross-reactions between SARS-CoV-2.12 

Autoantibodies are often detected in COVID-19 patients, 
which may reflect the pathogenic effect of immune dis
orders, but the correlation between autoantibodies and 
poor prognosis requires further multicenter studies. In 
our study, rheumatoid factor is related to the severity of 
the disease.

Table 2 (Continued). 

Characteristic Patient 1 Patient 2 Patient 3 Patient 4 Patient 5

ANA Negative Negative Negative Negative Negative

Interleukin-6 (pg/ 
mL)(0–7)

20.93 5.26 6.75 92.58 63.19

Anti-jo-1 (Relative 
Level)

Feb. 10 7 
Mar. 27 88 

May 09 76 

Jun. 18 65 
Jul. 15 63 

Jul. 30 55

Negative Negative Negative Negative

Note: The data is the first test result after the patient’s RT-PCR diagnosis except for anti-jo-1.
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The situation of severe patients was different from that of 
non-severe patients, whose IgA-RF was normal and IgM-RF 
was significantly increased, and it continued to rise in the 

following months. With the remission of the patient’s dis
ease, the level of IgM-RF decreased gradually, indicating that 
the level of IgM-RF may be associated with the severity of 

Figure 1 Dynamic changes in the levels of rheumatoid factor antibodies during COVID-19 among five patients.
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the disease. The appearance of RF presents a delayed nature. 
Antibody levels are associated with disease progression and 
decline in patients as they improve. Unlike the antiphospho
lipids, anticardiolipin IgA antibodies as well as anti– 
β2-glycoprotein I which appear in acute stage of COVID 
last for a short time, RF can occur both acute stage and late 
stage of diseases and last a long time, which may have long- 
term effects on patients. The clinical significance of these 
antibodies was unknown, it is necessary to continue to moni
tor the levels of these autoantibodies in COVID patients.

Conclusion
We found that delayed rheumatoid factors (RF) was pre
sent in COVID patients without a history of rheumatoid 
arthritis and that the subtype of autoantibodies was asso
ciated with the severity of the patient’s disease. IgA-RF 
appears in non-severe patients, and IgM-RF and IgG-RF 
in severe patients, and both IgA-RF and IgM-RF anti
body levels drop as the patient recovers, and these auto
antibodies last for a longer time. This may be the reason 
why anti-rheumatic drugs can be used in patients with 
COVID-19. The long-term effects of these rheumatoid 
factors (RF) on COVID patients need further 
characterization.

Data Sharing Statement
The data of this study are in the article.
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