
Journal of Infection 85 (2022) 90–122 
Contents lists available at ScienceDirect 

Journal of Infection 
journal homepage: www.elsevier.com/locate/jinf 

Letter to the Editor 

Dynamic changes of serum SARS-CoV-2 antibody levels in 
COVID-19 patients 
Dear Editor, 

Coronavirus disease 2019 (COVID-19) caused by severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) was first re- 
ported in December 2019 and spread rapidly and globally, lead- 
ing to a worldwide pandemic currently. As of April 4, 2022, more 
than 489 million confirmed COVID-19 cases and 6 million deaths 
were reported to WHO around the world. 1 Evaluating the durabil- 
ity of the humoral immune response to SARS-CoV-2 is essential 
to understand the susceptibility of COVID-19 patients to the same 
virus after recovered from the infection. Recently, it has been re- 
ported in neutralization assays using SARS-CoV-2 virus that neu- 
tralization antibodies titer is correlated with protection against re- 
infection. 2 Serum immunoglobulin M (IgM) and immunoglobulin 
G (IgG) against SARS-CoV-2 were detectable within the first sev- 
eral weeks after symptom onset. 3 To date, there are few data on 
long-term of antibodies response to SARS-CoV-2 after initial infec- 
tion. Here, the aim of this study is to investigate the duration or 
stability of viral-specific humoral responses in COVID-19 recovered 
patients. 

This was a retrospective study involving 61 hospitalized pa- 
tients with laboratory-confirmed COVID-19 in the Renmin Hos- 
pital of Wuhan University, Wuhan, China from January 17, 2020 
to March 7, 2020. Patients received follow-up visits form Febru- 
ary 25, 2020 to January 29, 2021. Each patient had at least two 
antibody tests, with a total of 173 serum samples collected. The 
time points were defined as the days after symptom onset in 
which samples were collected. From the first to fourth time point, 
it was days 1–30, 31–60, 61–120, and 296–368, respectively. The 
serum antibodies against SARS-CoV-2 (IgM, IgG and neutraliza- 
tion antibodies) were detected by a chemiluminescent immunoas- 
say (YHLO Biotech, Shenzhen, China). The samples were processed 
and analyzed according to the manufacturer’s instructions. Val- 
ues ≥ 10 AU/mL are considered positive. This study was approved 
by the Ethics Committee of Renmin Hospital of Wuhan University 
(Approve No. WDRY2020-K073). Continuous variables were present 
as median and interquartile range (IQR) and the Kruskall-Wallis 
test was applied. A p-value less than 0.05 was statistically signif- 
icant. All statistical analyses and scientific graphics were made by 
using SPSS 20.0. 

From 17 January 2020 to 7 March 2020, a total of 61 COVID-19 
patients were recruited in our study. The median age was 34 years 
(IQR, 30–47). 72.13% (44/61) were women and 27.87% (17/61) men. 
29, 53, 30 and 61 specimens were collected 1–30 days, 31–60 days, 
61–120 days, and 296–368 days after the onset of symptoms, re- 
spectively. We illustrate the overall profile of serum IgM, IgG, and 

neutralization antibodies against SARS-CoV-2 from day 1 to 368 af- 
ter illness onset in Table 1 and Fig 1 . 

The median serum IgM level was 22.79 (IQR, 6.45, 150.97) 
AU/mL in 1–31 days, reduced to 17.61 (IQR, 3.65, 57.05) AU/mL in 
31–60 days, increased to 31.58 (IQR, 11.38,125.22) AU/mL in 61–120 
days, but the difference was not statistically significant. The IgM 
level in days 296 to 368 reduced to 2.66 (IQR, 1.16, 8.22) AU/mL, 
which decreased significantly compared with other time periods 
( Fig. 1 ). The positive rates of IgM were 65.52%, 58.49%, 80.00% and 
22.95%, respectively ( Fig. 2 ). 

The median serum IgG level was 86.67 (IQR, 46.88, 208.04) 
AU/mL in 1–31 days, increased to 123.67 (IQR, 56.22, 191.01) 
AU/mL in 31–60 days and 158.94 (IQR, 115.69, 232.16) AU/mL in 
61–120 days, but the difference was not statistically significant. The 
IgG level in days 296 to 368 reduced to 36.32 (IQR, 14.6 8,78.6 8) 
AU/mL, which decreased significantly compared with other time 
periods ( Fig. 1 ). The positive rates of IgG were 96.55%, 10 0.0 0%, 
10 0.0 0% and 81.97%, respectively ( Fig 2 ). 

The median serum neutralization antibodies level was 35.32 
(IQR, 12.16, 160.60) AU/mL in 1–31 days, increased to 54.43 (IQR, 
23.98, 145.74) AU/mL in 31–60 days and 80.13 (IQR, 56.98, 202.36) 
AU/mL in 61–120 days, but the difference was not statistically sig- 
nificant. The neutralization antibodies level in days 296 to 368 
markedly reduced to 14.30 (IQR, 7.77, 27.9) AU/mL, which de- 
creased significantly compared with other time periods ( Fig. 1 ). 
The positive rates of neutralization antibodies were 79.31%, 92.45%, 
10 0.0 0% and 67.21%, respectively ( Fig. 2 ). 

Some studies performed at the beginning of the COVID-19 pan- 
demic showed that the amount of anti-SARS-COV-2 IgM/IgG an- 
tibodies decreased in several months post onset of symptoms. 4 , 5 
However, Gong X et al. found that anti-SARS-CoV-2 IgG can last for 
at least 9 months in patients with a history of natural infection. 6 
Kaygusuz S et al. also showed that both IgG and neutralization an- 
tibodies levels continued unabated after 9 months of follow-up. 7 
Yousefi Z et al. found that the level of anti-SARS-CoV-2 IgG anti- 
body was detectable at their highest level for 3 months, and a cer- 
tain amount of anti-SARS-COV-2 IgG antibody could be detected 
in the serum of recovered patients up to 15 months. 8 The hu- 
moral immunity persisted for up to 18 months in patients with 
mild COVID-19. 9 The maximum duration of neutralizing antibodies 
and IgG antibodies could be long-lasting based on Linear Mixed 
Models, especially IgG. 10 

Our study has several limitations such as small sample size, 
retrospective study, and different sample collection time. The re- 
lationship between clinical features and antibody dynamics, such 
as disease severity, was not discussed. 

According to the present study’s results, despite the decrease in 
the amount of IgG and neutralization antibodies in 297–368 days, 

https://doi.org/10.1016/j.jinf.2022.04.032 
0163-4453/© 2022 The British Infection Association. Published by Elsevier Ltd. All rights reserved. 

https://doi.org/10.1016/j.jinf.2022.04.032
http://www.ScienceDirect.com
http://www.elsevier.com/locate/jinf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jinf.2022.04.032&domain=pdf
https://doi.org/10.1016/j.jinf.2022.04.032
Agustin Valenzuela Fernandez
NOTA: Nuestra publicación se inicia en la página marcada con el número 94; mostrada en la siguiente página.
Titulada: “Association of the Delta SARS-CoV-2 variant with 28-day hospital mortality between December 2020 and September 2021”.



94 Letter to the Editor / Journal of Infection 85 (2022) 90–122 
3. Maruki T. , Iwamoto N. , Kanda K. , Okumura N. , Yamada G. , Ishikane M. , Ujiie M. , 

Saito M. , Fujimoto T. , Kageyama T. , Saito T. . Two cases of breakthrough SARS–
CoV-2 infections caused by the Omicron variant (B. 1.1. 529 lineage) in interna- 
tional travelers to Japan. Clin Infect Dis 2022 Jan 3 . 

4. Mohapatra R.K. , Tiwari R. , Sarangi A.K. , Sharma S.K. , Khandia R. , Saikumar G. , 
Dhama K. . Twin combination of Omicron and Delta variant triggering a Tsunami 
wave of ever high surges in COVID-19 cases: a challenging global threat with a 
special focus on Indian sub-continent. J Med Virol 2022 Jan 10 . 

5. Chen J. , Wang R. , Gilby N.B. , Wei G.W. . Omicron variant (B. 1.1. 529): Infectivity, 
vaccine breakthrough, and antibody resistance. J Chem Inf Model 2022 Jan 6 . 

6. Latif Alaa Abdel, Mullen Julia L., Alkuzweny Manar, Tsueng Ginger, Cano Marco, 
Haag Emily, Zhou Jerry, Zeller Mark, Hufbauer Emory, Matteson Nate, Wu Chun- 
lei, Andersen Kristian G., Su Andrew I.Omicron Variant Report Karthik Gan- 
gavarapu, Laura D. Hughes, and the Center for Viral Systems Biology. out- 
break.info 2 May 2022. available at https://outbreak.info/situation-reports/ 
omicron Accessed . 

7. Bo Meng, Ferreira I., Abdullahi A., Goonawardane N., Saito A., Kimura I., et al. 
SARS-CoV-2 Omicron spike mediated immune escape and tropism shift. bioRxiv 
2021; doi 12.17.473248. doi: 10.1101/2021.12.17.473248 . 

8. Cao Y. , Wang J. , Jian F. , et al. Omicron escapes the majority of existing SARS–
CoV-2 neutralizing antibodies. Nature 2022; 602 :657–63 . 

9. Andrews N. , Stowe J. , Kirsebom F. , Toffa S. , Rickeard T. , Gallagher E. , Gower C. , 
Kall M. , Groves N. , O’Connell A.M. , Simons D . Covid-19 vaccine effectiveness 
against the omicron (B. 1.1. 529) variant. N Engl J Med 2022 Mar 2 . 

10. Rössler A. , Riepler L. , Bante D. , von Laer D. , Kimpel J. . SARS-CoV-2 Omicron 
Variant Neutralization in Serum from Vaccinated and Convalescent Persons. N 
Engl J Med 2022 Jan 12 . 

11. Medigeshi G.R. , Batra G. , Murugesan D.R. , Thiruvengadam R. , Chattopadhyay S. , 
Das B. , Gosain M. , Singh J. , Anbalagan A. , Shaman H. , Pargai K. . Sub-opti- 
mal Neutralisation of Omicron (B. 1.1. 529) Variant by Antibodies induced by 
Vaccine alone or SARS-CoV-2 Infection plus Vaccine (Hybrid Immunity) post 
6-months. medRxiv 2022 Jan 1 . 

12. Yadav P.D. , Sapkal G.N. , Sahay R.R. , Potdar V.A. , Deshpande G.R. , Patil D.Y. , 
Nyayanit D.A. , Shete A.M. , Shastri J. , Awate P. , Malhotra B. . Substantial im- 
mune response in Omicron infected breakthrough and unvaccinated individuals 
against SARS-CoV-2 variants of concern. J Infect 2022 Jan 1 . 

13. Shen X. . Boosting immunity to Omicron. Nat Med 2022; 24 :1–2 . 

Pragya D. Yadav # , Gajanan N. Sapkal # , Rima R. Sahay # , Deepak 
Y. Patil 

Indian Council of Medical Research-National Institute of Virology, 
Pune, India 

Sachee Agrawal 
Kasturba Hospital for Infectious Diseases, Mumbai, Maharashtra, 

India 
Balkrishna Adsul 

Seven Hills Hospital, Mumbai, Maharashtra, India 
Srikanth Tripathy 

Dr. D.Y. Patil Medical College, Hospital and Research Centre, Pune, 
Maharashtra, India 

Gururaj R. Deshpande, Dimpal A. Nyayanit, Anita M. Shete 
Indian Council of Medical Research-National Institute of Virology, 

Pune, India 
Manish Manraie 

Armed Forces Medical College, Pune, Maharashtra, India 
Sanjay Kumar 

Command Hospital (South Command), Pune, Maharashtra, India 
Jayanthi Shastri 

Kasturba Hospital for Infectious Diseases, Mumbai, Maharashtra, 
India 

Priya Abraham 
Indian Council of Medical Research-National Institute of Virology, 

Pune, India 
∗Corresponding author at: Scientist ‘F’ and Group Leader, 

Maximum Containment Facility, Indian Council of Medical 
Research- National Institute of Virology, Sus Road, Pashan, Pune 

411021, India. 
E-mail address: hellopragya22@gmail.com (P.D. Yadav) 

# equal first author 
Accepted 17 April 2022 

Available online 21 April 2022 
https://doi.org/10.1016/j.jinf.2022.04.031 
© 2022 The British Infection Association. Published by Elsevier 
Ltd. All rights reserved. 

Association of the Delta SARS-CoV-2 variant with 28-day 
hospital mortality between December 2020 and 
September 2021 
Dear Editor, 

The spreading of SARS-CoV-2 variants of concern (VOCs) have 
been associated with a surge of COVID-19 cases and the bur- 
den of the healthcare systems worldwide ( https://www.who.int/ 
en/activities/tracking- SARS- CoV- 2- variants ). In response, the Refer- 
ence center for the Network of COVID-19 Genomic Surveillance in 
the Canary Islands (Spain) was established in our laboratories by 
the regional public health system. We tracked the early emergence 
of the Alpha variant [1] and described the introduction and dy- 
namics of four VOCs in the region from December 2020 to Septem- 
ber 2021 [3] . There are major concerns that some VOCs may cause 
increased disease severity. In this journal, Strålin and colleagues 
have reported higher rates of hospitalization, severe illness and 
death among those infected with the Alpha variant (B.1.1.7) com- 
pared to non-VOC lineages [5] . Since the Delta (B.1.617.2) variant 
has been associated with even higher disease severity compared 
with Alpha (B.1.1.7) [6] , here we aimed to retrospectively assess 
the association between infection by the two major VOCs circu- 
lating in the Canary Islands (Spain) archipelago during the period 
and 28-day mortality among a cohort of hospitalized patients. 

The study was conducted at the University Hospital Nuestra 
Señora de Candelaria (HUNSC) (Santa Cruz de Tenerife, Spain). 
The institutional review board approved the study (approval 
CHUNSC_2020_24). As previously described [3] , nasopharyngeal 
swab samples were collected in the Canary Islands archipelago 
from December 2020 to September 2021. Of the 8224 samples 
analysed throughout the study period, clinical and patient data 
were available for only a subset of 5544 samples, out of which 532 
samples were collected from hospitalized patients in our center. 
To exclude samples from patients who attended the hospital for 
causes unrelated to COVID-19 or who could have had a nosocomial 
SARS-CoV-2 infection, we included in the analysis only those pa- 
tients who were hospitalized between one and 21 days from symp- 
toms onset. Sample collection, genome sequencing and lineage as- 
signment are briefly described in the supplementary material and 
further detailed elsewhere [3] . Logistic and Cox proportional haz- 
ard regression models adjusting for patient age, sex, days of hospi- 
tal stay, and personal history of comorbidities were used to assess 
whether infection by VOCs in hospitalized patients was associated 
with 28-day hospital mortality. 

Clinical and demographic information of the study popula- 
tion is included in Table S1 . A total of 423 genome sequences 
were identified as Alpha (B.1.1.7) or Delta (B.1.617.2 and sub- 
lineages). Delta was found in a slightly lower proportion of el- 
derly ( > 50 years) patients (59.2%) compared with Alpha (65.9%), 
probably reflecting a larger proportion of vaccinated individuals 
in that age range when Delta was circulating (May to Septem- 
ber 2021) [3] . Despite this, and the higher proportion of vaccina- 
tion when Delta circulated (50–75% of the population with ≥1 
dose between July and September 2021) than when Alpha cir- 

http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0003
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0003
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0003
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0003
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0003
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0003
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0003
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0003
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0003
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0003
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0003
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0003
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0004
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0004
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0004
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0004
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0004
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0004
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0004
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0004
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0005
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0005
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0005
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0005
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0005
https://outbreak.info/situation-reports/omicron
https://doi.org/10.1101/2021.12.17.473248
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0008
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0008
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0008
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0008
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0008
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0009
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0009
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0009
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0009
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0009
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0009
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0009
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0009
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0009
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0009
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0009
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0009
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0010
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0010
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0010
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0010
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0010
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0010
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0011
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0011
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0011
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0011
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0011
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0011
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0011
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0011
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0011
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0011
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0011
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0011
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0012
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0012
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0012
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0012
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0012
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0012
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0012
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0012
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0012
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0012
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0012
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0012
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0013
http://refhub.elsevier.com/S0163-4453(22)00213-4/sbref0013
mailto:hellopragya22@gmail.com
https://doi.org/10.1016/j.jinf.2022.04.031
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jinf.2022.04.030&domain=pdf
https://www.who.int/en/activities/tracking-SARS-CoV-2-variants
Agustín Valenzuela Fernández



Letter to the Editor / Journal of Infection 85 (2022) 90–122 95 
Table 1 
Association results of SARS-CoV-2 VOCs infections with 28-day mortality among hospitalized patients. 

Logistic regression Cox regression 
Odds Ratio (95% CI) p -value Hazard Ratio (95% CI) p -value 

Lineage (Delta (B.1.617.2 and sublineages) vs. Alpha (B.1.1.7)) 2.24 (1.11–4.78) 0.029 2.28 (1.18–4.39) 0.014 
Age (years old) 1.06 (1.03–1.09) 4.68 × 10 −6 1.05 (1.03–1.07) 1.20 × 10 −6 
Sex (male) 2.45 (1.17–5.40) 0.020 2.03 (1.06–3.88) 0.031 
Length of hospital stay (days) 0.98 (0.95–1.01) 0.415 0.93 (0.89–0.97) 2.64 × 10 −4 
Comorbidities ∗ 1.65 (0.69–4.21) 0.271 1.55 (0.66–3.60) 0.309 

CI, confidence interval. 
∗Detailed in Table S1. 

culated (1–35% of the population with ≥1 dose between Jan- 
uary and June 2021) ( https://www.sanidad.gob.es/profesionales/ 
saludPublica/ccayes/alertasActual/nCov/pbiVacunacion.htm ), infec- 
tion by Delta lineages was associated with higher 28-day hospi- 
tal mortality compared to that of Alpha irrespective of the model 
( Table 1 ). Age and male sex were also consistent predictors of 
higher 28-day hospital mortality. 

As a limitation, we did not have access to the vaccination status 
of the patients. This is mainly due to the lack of a centralized sys- 
tem in Spain where patient vaccination status is stored and to the 
large proportion of the floating or non-resident population in the 
islands, such as holidaymakers, nomadic workers, or migrants, who 
lack health status information in the local databases. We aimed to 
mitigate the bias caused by this by focusing on hospitalized pa- 
tients, under the idea that their vaccination level was less rele- 
vant for disease severity once the patient was hospitalized. Taken 
together, hospitalized cases with Delta or any of its sub-lineages 
were associated with higher mortality compared to those with Al- 
pha, adding to the evidence supporting that Delta was more severe 
than pre-existent SARS-CoV-2 variants [ 2 , 4 , 6 ]. 
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Very low rates of severe COVID-19 in children hospitalised 
with confirmed SARS-CoV-2 infection in London, England”

We read with interest the publication by Chappell et al. report- 
ing a very low risk of severe COVID in immunosuppressed children 
in England. 1 

Compared to adults, children and young people (CYP) are more 
likely to remain asymptomatic or develop mild symptoms when 
exposed to SARS-CoV-2, and less likely to develop severe disease, 
be hospitalised, or die of COVID-19. 2 In adults, hospitalisation and 
case fatality rates due to COVID-19 are regularly used to measure 
disease severity with new variants and following vaccination. 3 The 
disconnect between infection and severe disease after successful 
COVID-19 immunisation programmes, for example, has been a pri- 
mary driver for many countries to remove mitigations even with 
the emergence of more transmissible variants. 

In CYP, COVID-19 fatalities are rare and the use of COVID-19 
hospitalisations as a proxy for disease severity, 4 is questionable be- 
cause of the high rates of incidental (asymptomatic or mild) in- 
fections identified during routine SARS-CoV-2 screening of all CYP 
presenting to hospital. Two years into the pandemic, there are still 
limited data on the risk of hospitalisation for severe COVID-19 in 
CYP. We, therefore, undertook a retrospective case-note review of 
CYP admitted to a large paediatric hospital in London with PCR- 
confirmed SARS-CoV-2 infection over 14-month period covering 
the alpha, delta and omicron variant waves ( Fig. 1a and b ). 

St. George’s Hospital is a large teaching hospital providing acute 
paediatric A&E, general and specialist paediatric, oncological, sur- 
gical and neurosurgical, orthopaedic and trauma, NICU and PICU 
care for children in South London. CYP aged 0–18 years with a 
SARS-CoV-2 PCR-positive result between 01 December 2020 and 
31 January 2022 were identified through the hospital microbiology 
laboratory database and their electronic medical records reviewed 
by two independent paediatricians. Case rates for 0–18-year-olds in 
London were obtained from national community testing data. 5 We 
excluded children with PIMS-TS, which typically occurs 2–6 weeks 
after SARS-CoV-2 infection by which time SARS-CoV-2 PCR-tests 
are usually negative. Confirmed cases were categorised into: 
(i) Incidental: admitted for an unrelated illness, but SARS-CoV-2 

PCR-positive on routine screening 

(ii) Contributory: SARS-CoV-2 potentially contributed to hospitali- 
sation 

(iii) Severe COVID-19: SARS-CoV-2 was the primary reason for hos- 
pitalisation 
During the 14-month period, there were 33,775 CYP A&E atten- 

dances and 3593 hospitalisations at St. George’s Hospital. Of these, 
147 were hospitalised with a positive SARS-CoV-2 PCR-test. The 
distribution of incidental and contributory cases closely followed 
community infection rates in London, but hospitalisations for se- 
vere COVID-19 occurred mainly during the alpha wave, with very 
few cases during the delta or omicron waves despite large num- 
bers of community infections in the same age-group. 

Incidental infections accounted for 83 (57%) cases and included 
CYP admitted for surgical (24/83, 29%), neurological (12/83, 14%), 
trauma (10/83, 12%) and other illnesses (e.g. eating disorders, 
neonatal jaundice; 37/83,45%). Cases where SARS-CoV-2 likely con- 
tributed to hospitalisation (49/147, 33%) had clinical presentations 
that were typical of other childhood viral illnesses. Most CYP 
(32/49, 65%) presented with fever and respiratory symptoms, or 
fever with inadequate oral intake, which warranted admission for 
observation and/or sepsis screen with antibiotic cover until bacte- 
rial cultures returned negative after 48 h; 26% (13/49) in this cat- 
egory were aged < 3 months. Other presentations included acute 
exacerbation of asthma (7/49, 14%), febrile convulsions (4/49, 8%) 
and other presentations (e.g. diarrhoea and vomiting, feeding dif- 
ficulties, lethargy; 6/49, 12%). Symptoms were generally mild and 
only five required supplemental oxygen during their short hospital 
stay. 

Thus, only 15 children (10%) were hospitalised with severe 
COVID-19 presenting as pneumonitis, mainly during the alpha vari- 
ant wave (10/15, 67%), and in older CYP (9/15 [60%] were aged 
12–18 years) with comorbidities (11/15, including 8 with immuno- 
suppression) ( Table 1 ). Thirteen CYP required supplemental oxygen, 
seven required intensive care and all recovered. 

In our hospital, more than half the CYP hospitalised with a 
positive SARS-CoV-2 PCR-test had incidental infection. In a further 
third, SARS-CoV-2 likely contributed to hospitalisation with clin- 
ical presentations that were typical of other respiratory viruses 
that are currently not circulating in England because of the phys- 
ical distancing measures imposed during various lockdowns. 6 This 
group included mainly high-risk CYP (young infants, immunocom- 
promised) who typically presented with fever and mild respira- 
tory symptoms but were hospitalised to rule serious underlying 
infection. Of the few CYP hospitalised with COVID-19 pneumoni- 
tis, most were adolescents and nearly all had underlying condi- 
tions, especially immunosuppression. They all recovered, consistent 
with current literature reporting favourable outcomes, including 
for CYP with comorbidities and immunosuppression. 1 , 7 Vaccinat- 
ing children against COVID-19 will further reduce the small risk of 
severe disease, 8-10 but, since current vaccines provide only limited 
short-term protection against infection or mild disease, 8 , 9 the virus 
will likely continue to contribute indirect hospitalisations, just like 
other respiratory viruses. In conclusion, unlike adults, hospitalisa- 
tion with a positive SARS-CoV-2 PCR-test is not a useful marker 
of severe COVID-19 in children. Our findings demonstrate that, not 
only do CYP have a very low risk of hospitalisation with SARS-CoV- 
2 infection, but the vast majority of hospitalised CYP (especially 
healthy CYP) with confirmed SARS-CoV-2 infection do not have se- 
vere COVID-19, irrespective of SARS-CoV-2 variant, while the mi- 
nority with severe COVID-19 recovered without complications. The 
very low rate of severe COVID-19 during the omicron variant wave 
is also reassuring. 
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