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Abbreviations: 
 
COVID-19: coronavirus disease 2019 
DSHS: Department of State Health Services  
SARS-CoV-2: severe acute respiratory syndrome coronavirus 2 
Texas CARES: Texas COVID-19 Antibody Response Survey 
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Introduction 

As of January 27, 2022 over 11.4 million children in the United States (US) have tested positive 

for COVID-19.1 COVID-19 cases among US children have seen an exponential increase in 

December 2021 and January 2022,  a very short time period that far exceeds previous peaks of 

infection.1 These recent data suggest the omicron (B.1.1.529) variant is more transmissible 

compared to the delta (B.1.617.2) and alpha (B.1.1.7) variants.1 These data are particularly 

troubling as they coincide with school re-openings after the 2021-22 holiday break across the 

country. Information about the durability of SARS-CoV-2-specific natural immune responses in 

children is important to inform community-based transmission mitigation and pediatric 

vaccination strategies, for both current and potential future variants. However, the true incidence 

and longitudinal presence of natural (not-vaccine induced) antibody response to SARS-CoV-2 

infection is not known in the pediatric population due to the high proportion of asymptomatic 

infection2 and prioritization of testing for adults and those with severe illness early in the 

pandemic. This is important information for the field as not all parents can or will choose to 

vaccinate their child. 

Methods 

The Texas Coronavirus Antibody REsponse Survey (Texas CARES) is an ongoing prospective 

population-based seroprevalence project designed to assess antibody status over time among a 

volunteer population throughout the state. The design of Texas CARES has been described 

previously2,3,4 but briefly, includes adults (aged 20-80 years) and children (aged 5-19 years). 

Texas CARES enrollment commenced in October 2020. Participants ages 5-to-19 years were 

recruited from large pediatric healthcare systems, Federally Qualified Healthcare Centers, urban 

and rural pediatric and family medicine practices, health insurance providers, and a social media 
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campaign throughout the state of Texas. Participants were offered a series of three SARS-CoV-2 

antibody tests over 6-8 months, or every 2-3 months, that includes the immunoassay for 

detection of antibodies to the SARS-CoV-2 nucleocapsid protein (Roche N-test). A value of > 1 

determined positive antibody status as per Roche.5,6 The nucleocapsid test uses whole blood and 

has a sensitivity and specificity exceeding 97%.5,6  Descriptive characteristics and COVID-19 

infection-related symptom status were determined by questionnaire at the time of enrollment and 

prior to each successive blood draw. This analysis included participants ages 5-to-19 years old 

who have completed all three antibody assessments.  

 

The association between the presence of SARS-CoV-2 nucleocapsid protein antibodies over the 

3 test timepoints (approximately 3 months apart) and predictors of interest was tested using a 

generalized additive model (GAMM) with logit link, the predictor, and timepoint (an indicator 

for time points 2  and 3), with a participant-specific random effect to accommodate correlation. 

The GAM was fit using the mgcv package in R statistical software that reports a Wald-type p-

value for the significance of the association.7 All protocols were reviewed and approved by the 

University of Texas Health Science Center’s Committee for the Protection of Human Subjects, 

but also deemed public health practice by the Texas Department of State Health Services IRB. 

 

Results 

From our sample (n=218; mean age 12.8 years, SD 3.6), 96% of those with evidence of  

nucleocapsid antibodies at baseline assessment (34.4% of the sample) continued to have 

antibodies > six months later (mean 7.2 months, SD 1.55). Two children seroconverted from 
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positive to negative status between their first and second antibody test and no children 

seroconverted from positive to negative status between their second and third antibody test. 

Sixteen children seroconverted from negative to positive between their first and second antibody 

test, and nine between their second and third tests, respectively. There was no difference in the 

presence of antibodies by symptom status (asymptotic versus symptomatic) or severity (mild-

moderate versus severe), sex, age group, or body mass index group (underweight, healthy 

weight, overweight, obesity) over the three antibody measurement timepoints. (Table 1) 

 

N-test values to detect the presence of IgM, IgG, or IgA antibodies increased from baseline to 

timepoint two and slightly decreased from the timepoint two to the third immunoassay 

assessment. The subsequent downward trend was significant between timepoints 1 and 3 

(P=0.002) and timepoints 2 and 3 (P<0.001)  (Figure 1).  

 

Due to the risk of a potential selection bias, a sensitivity analysis was conducted to test for any 

differences between participants who had all antibody assessments completed versus those who 

did not. Results showed no differences for all demographic variables with the exception of 

ethnicity. Hispanic participants were more likely to have all 3 assessments completed versus not 

completed (31.9%, 23.5% respectively) versus non-Hispanic whites (68.1%, 76.5% respectively) 

(p=0.005). (Supplemental Table 1).  
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Discussion 

The data reported here show that the majority of children followed for > six months and who had 

three successive antibody test results available for analysis retained SARS-CoV-2 antibodies 

over the entire time period regardless of age, sex, COVID-19 symptom status and severity, and 

body mass index. These results suggest that infection-induced antibodies persist and thus may 

provide some protection against future infection for at least half a year. While there is one study 

among adults suggesting that SARS-CoV-2 vaccination may blunt the development of antibodies 

to the nucleocapsid after subsequent natural infection8, this study included only a modest number 

of pediatric participants who were vaccinated (7.3% at timepoint 1, 9.6% at timepoint 2, and 

17.9% at timepoint 3), making it challenging to draw the same conclusions.  We were unable to 

confirm COVID-19 infection prior to the baseline assessment, thus these data cannot confirm 

durability beyond seven months. It should also be noted that well over half (57.9%) of the 

sample were negative for infection-induced antibodies at their third measurement point, 

suggesting a significant proportion of children are still immune-naïve to SARS-CoV-2 due to 

natural infection. As such, vaccines have an important role to play in providing protection 

against COVID-19 for children aged 5 years and older, and for those < 5 years as they become 

eligible. 
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Table 1. Sars-CoV-2 antibody status over 3 timepoints (each separated by appx 3 months) 
by symptom status and severity and descriptive characteristics. 
 

 

ap value from logistic GAM model with presence of Sars-CoV-2 antibody as response, timepoint (categorical) and 
the variable on the left as predictors with participant specific random effect.  

bPercent of symptomatic children total 

cBased on standardized body mass index percentiles adjusted for age and sex 

 
 

 Time point 1 
(N=218) 

Time point 2 
(N=218) 

Time point 3 
(N=218) 

p-valuea 

 Positive Negative Positive Negative Positive Negative   75 (34.4%) 143 (65.6%) 89 (40.8%) 129 (59.2%) 98 (44.9%) 120 (55.1%) 
Symptom Status  

Symptomatic  33 (45.8%) 38 (27.3%) 37 (43.0%) 34 (27.2%) 37 (38.9%) 34 (29.3%) 0.38 
Asymptomatic 39 (54.2%) 101 (72.7%) 49 (57.0%) 91 (72.8%) 58 (61.1%) 82 (70.7%) Ref 

Missing 3 4 3 4 3 4  
Symptom Severityb  

Mild-Moderate 28 (84.8%) 31 (81.6%) 30 (81.1%) 29 (85.3%) 30 (81.1%) 29 (85.3%) Ref 
0.96 Severe 5 (15.2%) 7 (18.4%) 7 (18.9%) 5 (14.7%) 7 (18.9%) 5 (14.7%) 

Sex  
Males 36 (48.6%) 64 (44.8%) 41 (46.6%) 59 (45.7%) 46 (47.4%) 54 (45.0%) 0.89 

Females 38 (51.4%) 79 (55.2%) 47 (53.4%) 70 (54.3%) 51 (52.6%) 66 (55.0%) Ref 
Age Group  

5-9 years 20 (26.7%) 28 (19.6%) 21 (23.6%) 27 (20.9%) 23 (23.5%) 25 (20.8%) 0.76 
10-14 years 27 (36.0%) 66 (46.2%) 36 (40.4%) 57 (44.2%) 43 (43.9%) 50 (41.7%) Ref 
15-19 years 28 (37.3%) 49 (34.3%) 32 (36.0%) 45 (34.9%) 32 (32.7%) 45 (37.5%) 0.93 

Body Mass Index Groupc  
Underweight 1 (1.4%) 6 (4.4%) 1 (1.2%) 6 (5.0%) 2 (2.2%) 5 (4.4%) 0.68 

Healthy 45 (65.2%) 93 (68.9%) 56 (67.5%) 82 (67.8%) 60 (66.7%) 78 (68.4%) Ref 
Overweight 11 (15.9%) 26 (19.3%) 14 (16.9%) 23 (19.0%) 16 (17.8%) 21 (18.4%) 0.93 

Obesity 12 (17.4%) 10 (7.4%) 12 (14.5%) 10 (8.3%) 12 (13.3%) 10 (8.8%) 0.55 
Missing 6 8 6 8 8 6  
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Figure 1. Boxplots of N-test values at each time point.  

Boxplot for the N-test values across the three timepoints for the sample that were positive at the first timepoint 
(N=75). The N-test value denotes prior COVID-19 infection. Each box represents data falling between the 25th and 
the 75th percentiles. The horizontal bar within the box represents the median, and the whiskers extend 1.5 times the 
interquartile range below the 25th and above the 75th percentiles, and the points that lie beyond the whiskers can 
be considered extreme values. The black dots in each box represent the mean value. 

P values calculated by Wilcoxon Signed Rank test. Note that this is not a test for the difference in medians, but 
rather a non-parametric test for differences in sets of pairs.  

*significant at the p=0.05 level 
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Supplemental Table 1. Sensitivity Analysis Comparing Those with All Available Data Points Versus Those 
With Not All Available Data Points.  

 
Participants with all  
time points (N=218) 

Participants missing 
time points (N=5551) Total (N=5769) p value 

Symptomatic/Asymptomatic    0.2151 

   Asymptomatic 140 (66.4%) 3188 (62.1%) 3328 (62.3%)  

   Symptomatic 71 (33.6%) 1943 (37.9%) 2014 (37.7%)  

   Missing 7 420 427  

Symptom Severity    0.9951 

   Mild/Moderate 59 (83.1%) 1624 (83.1%) 1683 (83.1%)  

   Severe 12 (16.9%) 331 (16.9%) 343 (16.9%)  

   Missing 147 3596 3743  

Age    0.5221 

   10-14 years 93 (42.7%) 2162 (38.9%) 2255 (39.1%)  

   15-19 years 77 (35.3%) 2133 (38.4%) 2210 (38.3%)  

   5-9 years 48 (22.0%) 1256 (22.6%) 1304 (22.6%)  

   Missing 0 0 0  

Gender    0.6311 

   Female 117 (53.9%) 2810 (50.7%) 2927 (50.8%)  

   Male 100 (46.1%) 2736 (49.3%) 2836 (49.2%)  

   None of these describe me 0 (0.0%) 1 (0.0%) 1 (0.0%)  

   Missing 1 4 5  

Ethnicity    0.0051 

   Hispanic 68 (31.9%) 1272 (23.5%) 1340 (23.8%)  

   Non-Hispanic 145 (68.1%) 4145 (76.5%) 4290 (76.2%)  

   Missing 5 134 139  

Race    0.5871 

   American Indian or Alaskan Native 1 (0.5%) 26 (0.5%) 27 (0.5%)  

   Asian 10 (4.7%) 382 (7.1%) 392 (7.0%)  

   Black 4 (1.9%) 165 (3.1%) 169 (3.0%)  

   Hawaiian or Other Pacific Islander 0 (0.0%) 7 (0.1%) 7 (0.1%)  

   Multi-racial 15 (7.1%) 303 (5.6%) 318 (5.7%)  

   White 182 (85.8%) 4497 (83.6%) 4679 (83.7%)  

   Missing 6 171 177  

BMI Category    0.2861 

   Normal 138 (67.6%) 3174 (63.5%) 3312 (63.6%)  

   Obese 22 (10.8%) 743 (14.9%) 765 (14.7%)  

   Overweight 37 (18.1%) 841 (16.8%) 878 (16.9%)  

   Underweight 7 (3.4%) 243 (4.9%) 250 (4.8%)  

   Missing 14 550 564  

fully vaccinated at     

   T1 16 (21.1%) 1413 (81.8%) 1429 (79.2%)  

   T2 21 (27.6%) 304 (17.6%) 325 (18.0%)  
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   T3 39 (51.3%) 11 (0.6%) 50 (2.8%)  

   Missing 142 3823 3965  

latest vaccine status     

   full 76 (35.0%) 1728 (33.7%) 1804 (33.7%)  

   no dose provided 1 (0.5%) 14 (0.3%) 15 (0.3%)  

   no vaccine name or dose 0 (0.0%) 13 (0.3%) 13 (0.2%)  

   none 135 (62.2%) 3092 (60.2%) 3227 (60.3%)  

   one dose and no name provided 0 (0.0%) 2 (0.0%) 2 (0.0%)  

   partial 5 (2.3%) 286 (5.6%) 291 (5.4%)  

   Missing 1 416 417  

1Pearson's Chi-squared test 
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