
Prospective Observational Cohort Study of  Serological Responses to COVID-19 

Vaccines in Pediatric Kidney Transplant Recipients at a Single Institution
Kathryn P. Goggin, MD MSc1,2, Elizabeth Sun, BS3, Emily J. Yun, BS3, Margret Kamel, PhD, CCRC3, Maria Perez, BS2, Hui-Mien Hsiao, MS2, Evan J. Anderson
MD1,2, Andi L. Shane, MD, MPH, MSc1,2, Rochelle Liverman, PharmD4, Roshan George, MD1,3, Christina A. Rostad, MD1,2

1Children’s Healthcare of Atlanta and Emory University School of Medicine, Atlanta, GA, Department of Pediatrics, 2Division of Infectious Disease and 
3Division of Nephrology; 4Children’s Healthcare of Atlanta Department of Pharmacy 

Introduction
Pediatric kidney transplant recipients (PKTR) are at risk of poor 
outcomes from COVID-19. Immunosuppression, especially 
regimens including an antimetabolite such as mycophenolate, can 
decrease the ability of PKTR to attain robust immunologic 
response to vaccinations. Data on serologic responses to COVID-
19 vaccines in PKTR remain sparse. 

Objectives
We sought to characterize the magnitude, breadth, and longevity 
of SARS-CoV-2 spike protein binding antibody (Ab) responses in 
PKTR. We investigated the impact of positive nucleocapsid 
antibody as a proxy for natural infection on post-vaccination 
serological responses. We also examined whether patients on 
Belatacept had decreased vaccine responses, as has been 
reported in some adult kidney transplant recipients. 
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Methods
We enrolled PKTR presenting to transplant clinic for routine care 
who had received or were eligible to receive a COVID-19 vaccine. 
Demographic data, history of prior COVID-19, and vaccination 
details were collected. Plasma samples obtained from standard-
of-care residual specimens were analyzed for SARS-CoV-2 spike 
variant IgG using the MesoScale Discovery V-PLEX platform, which 
quantitatively measures antibodies to SARS-CoV-2 full-length 
spike wild-type (Wuhan-hu-1), Alpha (B.1.1.7), Beta (B.1.351), 
Delta (B.1.617.2), Gamma (P.1), and Omicron (B.1.1.529; BA.1) 
variants. Vaccine time points with > 5 samples available were 
analyzed. Geometric mean titers (GMTs) were calculated and log-
transformed titers were compared using one-way ANOVA with 
Tukey’s post-hoc comparisons test.
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Conclusions
• In this cohort of PKTR, a 3rd (primary) dose of COVID-19 mRNA vaccine significantly 

boosted broadly cross-reactive binding IgG antibodies to SARS-CoV-2 spike variants, 
including Omicron. Decreasing titers at 6 months post-dose 3 raise concern for 
waning protective immunity and support 4th dose (booster) vaccination.

• Nucleocapsid antibody detection was associated with significantly or near-
significantly boosted spike titers at all time points.

• Belatacept did not appreciably impact titers, except at 6 months post-dose 2; this 
was probably skewed due to small sample size (n=3 on Belatacept) at that time point.
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* P ≤ 0.05, ** P ≤0.01, *** P ≤0.005
N+ Nucleocapsid Ab positive, N- Nucleocapsid Ab negative, B+ On Belatacept, B- Not on Belatacept


