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To The Editor—We read with great 
interest the study by Zhang et  al [1] on 
longitudinal changes of severe acute res-
piratory syndrome coronavirus 2 (SARS-
CoV-2) antibodies in coronavirus disease 
2019 (COVID-19). The authors sug-
gest that serological testing is useful for 
early COVID-19 diagnosis. However, the 
short- and long-term utility of serolog-
ical testing remains unclear, because the 
rate of seroconversion after documented 
SARS-COV2 on molecular testing ranges 
from 30% to 71% [2]. Therefore, we 
aimed to prospectively study the rates of 
seroconversion in our patients.

We prospectively enrolled consecu-
tive patients with signs and/or symptoms 
of COVID-19. Molecular testing was 
performed with a reverse-transcription 
polymerase chain reaction (PCR) kit 
(VIASURE SARS-CoV-2 Real-Time 
PCR Detection Kit, CE-IVD; CerTest 
BIOTEC). Detected genes include the 
ORF1ab and N and an internal control 
to monitor extraction efficiency and PCR 
inhibition. Serological testing was per-
formed 10–19  days after the syndrome’s 
initiation. The antibody level was evalu-
ated by 2 methods: the 2019-nCoV, 
immunoglobulin (Ig)G, and IgM chem-
iluminescence immunoassay (CLIA) 
assay (Maglumi) and the SARS-CoV-2 
IgG chemiluminescent microparticle im-
munoassay (CMIA) (Abbott). Maglumi’s 
IgG antibodies method reports sensitivity 
and specificity of 95.6% and 96% and 
Abbott’s IgG antibodies 99% and 100%, 
respectively, according to the manufac-
turers. The IgM and IgG seronegative pa-
tients were also tested by the rapid 2019 
nCoV IgG/IgM combo test card (Xiamen 
Boson Biotech). Complement activation 

products were measured in these seroneg-
ative patients using the complement C3/
C4 reagent kit (Abbott). Immunoglobulin 
levels (IgA, IgG, IgM) were also meas-
ured in these patients (Abbott). The study 
was performed according to the Helsinki 
Declaration. Written informed consent 
was obtained from all patients.

Median age of patients was 22  years, 
ranging from 22 to 62, and the majority 
of them were male (61%). Among 26 pa-
tients, IgG antibodies were positive in 
24 patients. Mean IgG levels were 1.129 
(index) with a standard deviation of 
6.879. Regarding IgM antibodies, mean 
IgM levels were 0.489 (index) with a 
standard deviation of 0.843. Only 4 pa-
tients were positive for IgM antibodies.

Detailed history was recorded in the 2 
seronegative patients (both IgM and IgG). 
They were otherwise healthy individuals, 
a male aged 26  years and a female aged 
43 years. Although both had a positive mo-
lecular test, the clinical course of infection 
was mild. Symptoms included anosmia and 
fatigue in both patients and grade 1 fever in 
one. The serological testing was repeated 
10 days after the first negative results, within 
20–29  days after the molecular testing. 
Immunoglobulin M and IgG remained neg-
ative by all methods. Complement testing 
was negative. Immunoglobulin levels were 
within normal limits. No signs or symptoms 
of an underlying disease were documented 
during the presentation or the 2-month fol-
low-up of the patients.

It is interesting to note that there are 
only a few reports of persistently seroneg-
ative patients after COVID-19 [1]. Zhang 
et  al [1] have documented seronegative 
patients at different time points, but it 
remains unclear whether there were per-
sistently seronegative patients in their co-
hort. Furthermore, COVID-19 diagnosis 
was not confirmed with molecular testing 
[1]. Solodky et  al [2] included patients 
with molecular testing. Among posi-
tive patients, 4 of 14 otherwise healthy 

individuals remained negative 15  days 
after the infection. However, this testing 
was performed only with 1 method and 
not repeated over time [2]. In addition, 
no data were reported on the severity of 
infection.

Furthermore, a recent study has re-
ported an excellent specificity and sen-
sitivity of the Abbott’s antibody testing 
[3]. Optimal measurement was defined 
within the time period used in our study. 
Given that seronegative patients were 
also tested with additional methods in 
our study, these patients are considered 
true negative. A potential explanation of 
seronegative results in our patients could 
be their mild course of infection. Given 
that severe COVID-19 is life-threatening 
[4, 5], linking the severity of infection 
with seropositivity would be useful for 
guiding management of COVID-19.

In conclusion, our prospective study 
suggests that serological testing is useful 
for the majority of patients. Nevertheless, 
a small percentage of otherwise healthy 
individuals remained seronegative de-
spite documented infection. Further 
prospective studies are needed to high-
light the clinical usefulness of serological 
testing.

Notes

Author contributions. M.  C., F.  C., 
and E. G. drafted and edited the manu-
script. M. C., F. C., P. C., and D. C. per-
formed laboratory testing. D.  R.  and 
D.  C.  edited and approved the final 
manusctipt.

Potential conflicts of interest. All au-
thors: No reported conflicts of interest. 
All authors have submitted the ICMJE 
Form for Disclosure of Potential Conflicts 
of Interest.

Maria Chatzidimitriou,1 Fani Chatzopoulou,2  
Eleni Gavriilaki,3,  Panagiota Chatzivasileiou,4  

Dimitris Rousis,2 Georgios Meletis,4 and  
Dimitrios Chatzidimitriou2

1Biomedical Sciences Alexander Campus International Hellenic 
University, Thessaloniki, Greece, 2Laboratory of Microbiology, 

Medical School, Aristotle University of Thessaloniki, 

D
ow

nloaded from
 https://academ

ic.oup.com
/jid/advance-article/doi/10.1093/infdis/jiaa453/5877959 by guest on 21 August 2020

http://orcid.org/0000-0002-8883-8208


2  •  jid  2020:XX  (XX XXXX)  •  CORRESPONDENCE

Thessaloniki, Greece, 3Hematology Department—BMT Unit, 
G Papanicolaou Hospital, Thessaloniki, Greece, 4Labnet 

Laboratories, Thessaloniki, Greece

References

1.	 Zhang  G, Nie  S, Zhang  Z, Zhang  Z. 
Longitudinal change of severe acute 
respiratory syndrome coronavirus 2 
antibodies in patients with corona-
virus disease 2019. J Infect Dis 2020; 
222:183–8.

2.	 Solodky  ML, Galvez  C, Russias  B, 
et al. Lower detection rates of SARS-
COV2 antibodies in cancer patients 
versus health care workers after 

symptomatic COVID-19. Ann Oncol 
2020; 31:1087–8. 

3.	 Bryan  A, Pepper  G, Wener  MH, 
et  al. Performance characteristics 
of the abbott architect SARS-CoV-2 
IgG assay and seroprevalence in 
Boise, Idaho. J Clin Microbiol 2020; 
58. pii: e00941-20. doi:10.1128/
JCM.00941-20

4.	 Gavriilaki  E, Brodsky  RA. Severe 
COVID-19 infection and throm-
botic microangiopathy: success does 
not come easily. Br J Haematol 2020; 
189:e227–30.

5.	 Gavriilaki  E, Brodsky  RA. 
Complementopathies and preci-
sion medicine. J Clin Invest 2020; 
130:2152–63.

 

Received 29 May 2020; accepted 21 July 2020; published 
online July 29, 2020.

Correspondence: Eleni Gavriilaki, MD, PhD, Hematology 
Department—BMT Unit, G Papanicolaou Hospital, Exochi, 
57010, Thessaloniki, Greece (elenicelli@yahoo.gr).

The Journal of Infectious Diseases®    2020;XX:0–0
© The Author(s) 2020. Published by Oxford University Press for 
the Infectious Diseases Society of America. All rights reserved. 
For permissions, e-mail: journals.permissions@oup.com.
DOI: 10.1093/infdis/jiaa453

D
ow

nloaded from
 https://academ

ic.oup.com
/jid/advance-article/doi/10.1093/infdis/jiaa453/5877959 by guest on 21 August 2020

https://doi.org/10.1128/JCM.00941-20
https://doi.org/10.1128/JCM.00941-20
mailto:elenicelli@yahoo.gr?subject=

