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Dear Editor, 

 

Currently, coronavirus disease in 2019 (COVID-19) caused by severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2) has become a global pandemic. In patients 

infected with SARS-CoV-2, IgM antibodies are detectable around 7 days post infection 

and IgG antibodies usually take two weeks to develop.1-3 COVID-19 IgM/IgG tests have 

been developed around the world for the diagnosis and management of COVID-19 

patients, identifying convalescent cases, and sero-epidemiological surveillance.4 It is 

reported that cancer patients with COVID-19 often get more severe symptoms and have 

higher mortality risk5,6. It is unknown whether there is a difference in the prevalence of 

IgG antibodies to SARS-CoV-2 between cancer patients and other COVID-19 patients. 

In this study, we assessed prevalence of IgG antibodies against SARS-CoV-2 in cancer 

patients with COVID-19 and other hospitalized COVID-19 patients from Zhongnan 

Hospital of Wuhan University, Wuhan No. 7 Hospital, and Leishenshan Hospital in 

Wuhan, China. 

 

The study was approved by the institutional ethics board at Zhongnan Hospital of 

Wuhan University. Requirement for written informed consent was waived by the 
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institutional ethics board. There were 1603 hospitalized patients with COVID-19 who 

received both COVID-19 IgM/IgG tests and Reverse transcription polymerase chain 

reaction (RT-PCR) tests for SARS-CoV-2 from February 29 to April 5, 2020. Eighty-four 

patients were transferred from Zhongnan Hospital of Wuhan University to Leishenshan 

Hospital and were only counted once each. We excluded 133 patients with COVID-19 

whose IgM/IgG tests were less than 21 days after symptom onset to allow enough time 

for IgG antibodies against SARS-CoV-2 to develop. In total, we included 40 cancer 

patients with COVID-19 and 1430 other hospitalized COVID-19 patients. 

 

Diagnosis of COVID-19 was based on epidemiological history, clinical manifestations 

and presence of SARS-CoV-2 in clinical samples confirmed by using real-time RT-PCR 

method.7 There were changes in diagnosis of COVID-19 in China during time, and the 

case definition was gradually broadened to all for detection of milder cases.8 The 

confirmed cases were estimated to be 4 times less than that if the later broader case 

definition had been adopted earlier. All the 1470 patients in our study were hospitalized 

COVID-19 patients confirmed by RT-PCR tests for SARS-CoV-2. Severity of status of 

patients with COVID-19 at admission was defined as moderate, severe, or critical. 

Patients with mild diseases were not admitted to the above three hospitals and were 

generally admitted to Fangcang Hospitals (makeshift hospitals).  

 

Serum samples from these people were collected. Methods for testing serum IgM and 

IgG antibodies to SARS-CoV-2 were previously described.9 COVID-19 IgM/IgG test kits 

contained recombinant SARS-CoV-2 antigens (spike protein and nucleocapsid protein) 
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labelled with magnetic beads (tested on a fully‐automated chemiluminescence 

immunoassay analyzer) or colloidal gold (test card), anti-human IgM monoclonal 

antibody, and anti-human IgG monoclonal antibody. These test kits were reported to 

have high sensitivity and specificity9,10. According to the manufacturers, the sensitivity 

and specificity are ~90% and >99% for IgM, and ~98% and ~98% for IgG, respectively. 

 

Several physicians extracted the following data using data collection form from 

electronic medical records: demographic information such as age and sex, RT-PCR test 

date and results, COVID-19 IgM/IgG test date and results, date of symptom onset for 

COVID-19 patients, and clinical characteristics. Another physician in the research team 

reviewed the collected data. 

 

Continuous variables were reported using mean and 95% confidence interval (CI) if 

normally distributed or median and interquartile range if nonnormally distributed. Means 

for normally-distributed continuous variables were compared using Student's t-test. 

Mann-Whitney test was used for assessing differences of nonnormal-distributed 

variables. Categorical variables were described as frequency rates and percentages. 

The χ2 test was used for the comparison of categorical variables and Fisher’s exact test 

was used when frequency was too low. Prevalence of positive IgM/IgG test results and 

95% CI was also reported. For the assessment of RT-PCR test results of SARS-CoV-2 

and IgM/IgG test results, the last test result for each person was used in the analyses. 

Differences in prevalence of IgM/IgG antibodies to SARS-CoV-2 between cancer 

patients and other patients were assessed by Wald χ2 test using logistic regression 
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models. Statistical analyses were conducted using SAS software version 9.4 (SAS 

Institute; Carey, NC). A 2-sided p value of <0.05 was considered statistically significant.     

 

There were no differences in age and sex in cancer patients with COVID-19 and other 

COVID-19 patients (Table S1). IgG prevalence was 72.5% (95% CI 58.0-87.0%) in 

cancer patients with COVID-19 compared to 90.3% (95% CI 88.7-91.8%) in other 

patients (p<0.001, Table 1). IgM prevalence was 20.0% (95% CI 7.0-33.0%) in cancer 

patients with COVID-19 and 31.7% (95% CI 29.3-34.1%) in other patients.  

 

Among cancer patients, none was positive for SARS-CoV-2 by RT-PCR test. Presence 

of IgG antibodies to SARS-CoV-2 was not associated with severity of COVID-19 at first 

presentation or other clinical characteristics (Table S2). 

 

We assessed prevalence of IgG antibodies to SARS-CoV-2 in cancer patients with 

COVID-19 and found that only 72.5% had IgG antibodies to SARS-CoV-2 after 21 days 

post symptom onset, much lower than patients without cancer.  It’s reported that after 

17-19 days post symptom onset, IgG was positive in all patients with COVID-19.3 Lack 

of blood samples >17 days post symptom onset may be responsible for negative IgG 

tests in some patients reported in previous literatures. However, this may not apply to 

cancer patients. Whether they did not get seroconversion or lose the IgG antibodies to 

SARS-CoV-2 is to be investigated. Currently, the role of IgG antibodies to SARS-CoV-2 

in the immune response against the virus infection is unclear. It is hard to interpret the 

finding of the low prevalence of IgG antibodies to SARS-CoV-2 in cancer patients.  
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Table 1. Prevalence of IgM and IgG antibodies to SARS-CoV-2 among cancer patients 

with COVID-19 and other hospitalized COVID-19 patients. 

  Prevalence % (95% Confidence Interval)  
P value 

 
  Cancer Patients COVID-19 Patients 

  (n=40) (n=1430) 

Prevalence IgG 
   

All 72.5 (58.0-87.0) 90.3 (88.7-91.8) <0.001 

Age group (years) 
   

≤70 67.7 (50.3-85.2) 91.2 (89.6-92.9) <0.001 

>70 88.9 (63.3-100.0) 86.4 (82.4-90.5) 0.83 

Sex 
   

Female 72.7 (52.5-92.9) 90.9 (88.8-93.0) 0.008 

Male 72.2 (49.3-95.1) 89.7 (87.4-91.9) 0.026 

Prevalence IgM 
   

All 20.0 (7.0-33.0) 31.7 (29.3-34.1) 0.12 

Age group (years) 
   

≤70 12.9 (0.4-25.4) 30.6 (27.9-33.3) 0.043 

>70 44.4 (3.9-85.0) 36.1 (30.4-41.7) 0.61 

Sex 
   

Female 9.1 (0.0-22.1) 28.1 (24.8-31.4) 0.068 

Male 33.3 (9.2-57.5) 35.4 (31.8-38.9) 0.86 
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Table S1. Characteristics of cancer patients with COVID-19 and other hospitalized COVID-19 patients. 

 Mean (95% Confidence Interval), Median (Interquartile Range), or n (%) 
P values  Cancer Patients COVID-19 Patients 

 (n=40) (n=1430)  

Mean Age (years) 61.0 (56.8-65.2) 58.7 (57.9-59.4) 0.3 

Age group (years)    

≤70 31 (77.5) 1150 (80.4) 
0.65* 

>70 9 (22.5) 280 (19.6) 

Sex    

Female 22 (55.0) 723 (50.6) 
0.58* 

Male 18 (45.0) 707 (49.4) 

Days from symptom onset to IgM/IgG test  39(30-53) 41(33-49) 0.89 

Days from symptom onset to RT-PCR test 31(27-34) 39(34-43) 0.11 

 

Age was reported as mean (95% confidence interval). P value for the difference was from Student’s t-test. 

Days from symptom onset to IgM/IgG test and days from symptom onset to RT-PCR test were summarized as median 

and interquartile range. P values for the differences were from Mann-Whitney tests. 

* P value from the χ2 test.  
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Table S2. Characteristics of cancer patients with COVID-19 by IgG antibodies to SARS-CoV-2 status.  

 Mean (95% CI) or n (%)  

 Positive Negative P Value 
 (n=29) (n=11)  

Age (years) 61.8 (56.6-67.1) 58.8 (51.3-66.4) 0.52 

Age group (years)    

≤70 21 (72.4) 10 (90.9) 
0.4* 

>70 8 (27.6) 1 (9.1) 

Sex    

Female 16 (55.2) 6 (54.5) 
0.97* 

Male 13 (44.8) 5 (45.5) 

Severity of COVID-19 at admission   

Moderate 20 (69.0) 9 (81.8) 
0.69* 

Severe 9 (31.0) 2 (18.2) 

Clinical characteristics   

Progression to critical status   

No 27 (93.1) 9 (81.8) 
0.3* 

Yes 2 (6.9) 2 (18.2) 

ICU admission    

No 27 (93.1) 10 (90.9) 
0.81* 

Yes 2 (6.9) 1 (9.1) 

Death    

No 28 (96.6) 10 (90.9) 
0.48* 

Yes 1 (3.4) 1 (9.1) 

 

Positive: cancer patients who had IgG antibodies to SARS-CoV-2. 

Negative: cancer patients who did not have IgG antibodies to SARS-CoV-2. 

* P value from Fisher's exact test. 
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