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High Expression of Cancer-derived Immunoglobulin G is
Associated with Poor Survival in Metastatic Clear Cell
Renal Cell Carcinoma

The treatment landscape for metastatic clear cell renal cell
carcinoma (mccRCC) has evolved over the past two decades
from cytokine regimens to targeted therapy, and now
immunotherapy-based drug combinations [1]. However,
there is a lack of confirmed prognosis biomarkers for
patients with mccRCC [2]. Immunoglobulin G (IgG), an
immune molecule secreted by B cells, has recently been
detected in various types of cancer cells and has been ter-
med cancer-derived IgG. Notably, it has been demonstrated
that IgG derived from epithelial cancer cells has a unique N-
glycosylation pattern that is highly sialylated [3]. In this
study, we explored the expression of sialylated cancer-
derived IgG (SIgG) in mccRCC tissues using the monoclonal
antibody RP215, and evaluated the prognostic value of SIgG
in patients with mccRCC.

A total of 179 patients with mccRCC with complete clin-
icopathological information and survival data from January
2006 to June 2022 were included in the study. Tumor tissue
from the primary tumor was collected during surgery and
fixed in 10% buffered formalin and then embedded in paraf-
fin. Tissue microarray slides were then constructed for
immunohistochemistry (IHC). SIgG expression was evalu-
ated semiquantitatively on the basis of the IHC signal den-
sity and the proportion of positively stained cells.

The cohort characteristics and clinical data are shown in
Supplementary Table 1. Among the patients, 146 received
first-line tyrosine kinase inhibitor (TKI) monotherapy, 15
received first-line immune-oncology (IO)-TKI therapy, and
18 received second-line IO-TKI therapy. The primary end-
point was overall survival (OS), defined as the time from ini-
tiation of systemic treatment to death or last follow-up.

IHC results show that SIgG was mainly expressed in the
cell membrane and cytoplasm (Fig. 1A) and high SIgG
expression was significantly correlated with poor OS in this
mccRCC cohort (hazard ratio [HR] 2.281; p < 0.001; Fig. 1C).
Moreover, multivariable Cox regression analysis revealed
that high SIgG expression was an independent prognostic
factor for OS inmccRCC (HR 2.110; p < 0.001), as well as poor
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risk group (HR 2.123; p = 0.018; Supplementary Table 2).
Time-dependent ROC curve also suggested the promising
prognostic value of SIgG, with a 5-year AUC of 0.679 for SIgG
alone and 0.742 for SIgG combined with IMDC risk model
(Fig. 1D). According to subgroup analyses, the prognostic
value of SIgGwasmoremarked for the groups with interme-
diate (HR 2.191; p = 0.019) and poor (HR 2.111; p = 0.058)
IMDC risk, and lungmetastasis (HR = 1.970, P = 0.009). Nota-
bly, the prognostic value of SIgG was significant in both syn-
chronous and metachronous metastasis patients (Fig. 1E).

In 2023, Huang et al first reported that cancer cells of
epithelial origin could produce IgG and that blockade of can-
cer-derived IgG could inhibit the growth of cancer cells [3]. It
has subsequently been demonstrated that the expression of
cancer-derived IgG is correlated with survival in several
malignancies, including metastatic lung adenocarcinoma
and pancreatic ductal adenocarcinoma [4,5]. In contrast to
B cell–derived IgG, cancer-derived IgG is involved in tumor
progression and drug resistance. The potential mechanisms
include inhibition of programmed cell death, mediation of
tumor immune escape, and induction of inflammation and
platelet aggregation [3].

ccRCC is a highly heterogeneous disease, especially
mccRCC, and prediction of mccRCC prognosis remains chal-
lenging [2]. In our study, SIgG was a reliable predictor for OS
for patients withmccRCC, and SIgG combinedwith the IMDC
risk model was a more effective prognostic model than the
IMDC risk group alone. The IMDC risk model was first intro-
duced in 2009 for patients treated with TKI and then
prospectively validated in CheckMate-214 [2]. The model
contains six clinical parameters but lacks a tumor-related
factor. SIgG could be a promising supplement to the IMDC
risk model.

Some limitations of our study must be noted. First, this
was a single-center retrospective study with a relatively
small patient cohort. Second, the proportion of patients
who received first-line IO-TKI was small. Further multicen-
ter prospective studies are required for validation of the
results and investigation of the mechanism underlying the
association between SIgG and OS before widespread adop-
tion of SIgG as a biomarker.
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Fig. 1 – (A) Positive and (B) negative SIgG expression in mccRCC tissues. (C) Kaplan-Meier curves of OS for mccRCC patients stratified by SIgG expression level.
(D) Time-dependent ROC curve for the predictive value of SIgG and IMDC risk group for 5-yr OS for patients with mccRCC. (E) Forest plot summarizing the HRs
for OS for patients with mccRCC, stratified by SIgG expression level. AUC = area under the ROC curve; HR = hazard ratio; IMDC = International Metastatic RCC
Database Consortium;mccRCC =metastatic clear cell renal cell carcinoma; OS = overall survival; ROC = receiver operating characteristic curve; SIgG = sialylated
cancer-derived IgG.
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Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.euros.2024.01.001.
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