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Variances in Humoral Responses to Different Spike Protein Domains
After SARS-CoV-2 Vaccination in Lung and Heart Transplant Recipients
J. Sauer,1 K. Beushausen,1 J. Keil,1 L. Ruhl,1 J. K€uhne,1 M. Schael,2 T.
Welte,2 A. Haverich,3 J. Gottlieb,2 A. Niehaus,3 and C.S. Falk.1 1Institute
of Transplantation Immunology, Medical School Hannover, Hannover,
Germany; 2Department of Pneumology, Medical School Hannover,
Hannover, Germany; and the 3Department for Cardiothoracic,
Transplantation and Vascular Surgery, Medical School Hannover,
Hannover, Germany.

Purpose: Solid organ transplant recipients are lacking an adequate immune

response to SARS-CoV-2 vaccination. Therefore, these patients are still at

risk and potentially in need of booster vaccinations. Furthermore, it is

important to differentiate between the recipients of distinct organs. The

efficacy of SARS-CoV-2 vaccination is usually examined via antibodies

specific for the spike protein with assays containing the S1 and receptor-

binding-domains (RBD) and rather rarely the S2 domain. To gain informa-

tion about the humoral response in Tx recipients, it is feasible to compare

the immunogenicity of these three domains. To address this, we compared

the IgG antibody levels specific for the three spike protein domains in heart

(HTx) vs lung (LTx) transplant recipients.

Methods: Blood plasma 4-6 weeks after the second dose of SARS-CoV-2

vaccination (85% mRNA) of n=100 LTx and n=40 HTx patients was ana-

lysed for S1, S2 and RBD-specific IgG antibodies by Luminex-based mul-

tiplex assays. The threshold for positive antibody responses was set

separately for each spike domain based on the median MFI + 2s in an

unexposed pre-pandemic control group.

Results: For all three spike protein domains, HTx patients showed a signif-

icantly higher rate of positive IgG responses than the LTx patients (73% vs

43%). The comparison of MFI values for S1-, S2- and RBD-specific IgG

further underlines the superior antibody response by HTx patients with

higher MFI values for S1 (p = 0.0001, S2 p = 0.008, RBD p &lt; 0.0001).

In the LTx cohort, MFI values for S2- (p &lt; 0.0001) as well as for RBD-

specific IgG (p &lt; 0.0001) were higher than for S1. The same applies for

S2 vs S1 (p &lt; 0.0001) and RBD vs S1 (p = 0.0018) in the HTx cohort.

Comparing the MFI of S2 vs RBD, the levels of domain-specific IgG were

higher for S2 than RBD in both LTx (p &lt; 0.0001) and HTx patients

(p = 0.0914).

Conclusion: HTx patients exhibit a moderately good IgG response to vac-

cination while LTx recipients show lower antibody responses. Based on

the more efficient antibody production against S2 as opposed to the RBD

and especially S1-domain, the S2-specific IgG response should be taken

into consideration when evaluating the general immune response and the

resulting protection after SARS-CoV-2 vaccination in transplant recipi-

ents. Both groups of patients might benefit from booster vaccinations.
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Treatment of De Novo DSA with IVIG Monotherapy After Lung
Transplantation
S.J. Castaneda,1 R.E. Girgis,2 S.M. Mietz,1 C.K. Lawson,2 and J.K.
McDermott.1 1Department of Pharmacy, Spectrum Health, Grand Rapids,
MI; and the 2Richard DeVos Heart and Lung Transplant Program,
Spectrum Health, Grand Rapids, MI.

Purpose: The development of de novo donor-specific anti-HLA antibodies

(DSA) is associated with worse outcomes in lung transplant recipients

(LTxR). The purpose of this study is to evaluate IVIG monotherapy for de

novo DSA in the absence of allograft dysfunction or clinical antibody-

mediated rejection (AMR).

Methods: Adult LTxR between 2/2013 and 3/2021 treated with IVIG

monotherapy for de novo DSA with no evidence of AMR were included.

IVIG was initiated at 2g/kg followed by 1g/kg monthly for a minimum of

3 months or until clearance (up to 6 months). HLA Ab is routinely checked

by Luminex SAB post-transplant at day 14, months 1, 3, 6, 9, 12, and 18,

and monthly during IVIG treatment. Primary outcome was change in DSA

after IVIG therapy. DSA clearance was defined as sum MFI less than 1000.

Results: 32 LTxR developed de novo DSA at a median of 33 days

(18,143) post-transplant and were treated with IVIG. Mean follow-up time

was 1330 days (861-1910). The median sum MFI for DSA at baseline was

4782 (2927,7490). DQ was the immunodominant DSA in 24 (75%) and

only 2 (6%) patients had isolated class I DSA. MFI of sum DSA decreased

by a median of 2993 (2051, 6358) after IVIG therapy; p < 0.0001. Eigh-

teen (56%) cleared de novo DSA (Group 1) versus 14 (44%) did not clear

(Group 2) at the end of IVIG therapy. There was no significant difference

in age, gender, race, transplant indication or type, cPRA, HLA mismatch,

or PGD. ACR and AMR tended to be more frequent in Group 2; ACR:

92.9% vs 61.1%, p=0.053; and AMR: 35.7% vs 5.6%, p=0.063. Overall

survival for the entire cohort at 1, 3 and 5 years was 100%, 86%, 60%,

respectively. There was no significant difference in chronic lung allograft

dysfunction (CLAD) or survival between Groups (Table 1).

Conclusion: In LTxR, IVIG monotherapy is associated with significant

reduction in de novo DSA. DSA clearance may result in less acute rejec-

tion. Randomized controlled trials are needed to determine the optimal

strategy for managing de novo DSA.
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Carfilzomib versus Rituximab for Treatment of De Novo Donor Specific
Antibodies in Lung Transplant Recipients
D. Razia,1 C. Hu,2 L. Cherrier,3 A. Nasar,3 R. Walia,1 and S.
Tokman.1 1Norton Thoracic Institute, St. Joseph's Hospital and Medical
Center, Phoenix, AZ; 2University of Arizona, Tucson, AZ; and the 3St.
Joseph's Hospital and Medical Center, Phoenix, AZ.

Purpose: De novo donor-specific antibodies (DSA) increase the risk of

chronic lung allograft dysfunction (CLAD) in lung transplant recipients

(LTRs). Both carfilzomib (CFZ) and rituximab (RTX) lower the mean


