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Editorial

Do natural antibodies have a detrimental effect after kidney 
transplantation?
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Acute and chronic antibody mediated rejection (AMR) 
are currently the main causes of allograft loss after kidney 
transplantation (1,2). Anti-human leukocyte antigen 
(HLA) donor-specific antibodies (DSAs) are the principal 
antibodies that cause antibody-mediated rejections. These 
DSAs have been characterized and it has been shown that 
some subclasses of anti-HLA IgG antibodies, i.e., the 
IgG1 and IgG3 subclasses, are more harmful than other 
subclasses (3,4). Similarly, complement-binding DSAs have 
been associated with a lower kidney-allograft survival rate 
compared to non-complement-binding DSAs (5,6). Over the 
past few years, studies have been conducted on the impact 
of non-HLA antibodies on kidney allograft survival. Anti-
angiotensin II type 1 receptor (7), anti-endothelial cell (8),  
and antiperlecan antibodies (LG3) (9) were shown to be 
associated with acute and chronic AMR, with a potential 
synergistic effect with DSAs (10). 

Natural antibodies (Nabs) were described more than 
50 years ago (11). Their characteristics are low affinity, 
low valency but high avidity and poly-recognition (12). 
However, their pathogenicity remains unclear. IgM and IgG 
Nabs have been detected in the blood of healthy donors at 
low titers (13). Conversely, IgG Nabs have been detected at 
high titers in auto-immune diseases such as systemic lupus 
erythematosus (14). In transplant patients, Nabs, which are 
polyreactive antibodies that can react with several antigens 
such as DNA, apoptotic cells or oxidation-related epitopes, 
are suspected of inducing AMR and of having a negative 
impact on graft survival. A group from New York noted 

the development, during AMR episodes, of polyreactive 
antibodies that are cross-reactive to apoptotic cells. IgG 
reactivity to apoptotic cells was significantly higher in the 
sera of 20 kidney-transplant patients with AMR compared 
to 20 other kidney-transplant patients with stable kidney 
function. In addition, total IgG purified from AMR patients 
increased complement-activating properties compared 
to IgG from non-AMR patients (15). In a retrospective 
study, the same group assessed the presence of polyreactive 
antibodies that are cross-reactive to apoptotic cells in pre-
transplant sera from 300 kidney-transplant patients. They 
found that high pre-transplant IgG reactivity to apoptotic 
cells was associated with an increased risk of late graft loss. 
This was also observed after excluding patients with high 
reactivity to HLA molecules (16). Later, they reported that 
elevated pre-transplant IgG Nabs that react to apoptotic 
cells and to malondialdehyde (MDA), a generic oxidized 
epitope, were associated with the development of primary 
heart allograft dysfunction, especially in patients with a 
ventricular assist device (17).

Quite recently, a collaborative study between the New 
York group and the Necker Hospital (Paris, France) group 
wished to assess the effect of Nabs in a large cohort of 
kidney-transplant patients (18). They studied the reactivity 
of IgG Nabs to MDA, a product of lipid peroxidation 
resulting from oxidative stress that binds to proteins and 
lipids creating neoepitopes recognized by Nabs. Nabs were 
assessed before and during the first year after transplantation 
in a very well characterized cohort of 635 ABO-compatible, 
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negative complement-dependent cytotoxicity crossmatch 
kidney-transplant patients from Necker Hospital. The 
generation of Nabs was defined by an increase in serum 
reactivity to MDA of at least 50% between the pre-
transplant and the post-transplant serum (18). The analysis 
was blinded for clinical and histological outcomes. Sixty-
six of the 635 patients (10.4%) were considered to have 
de novo Nabs. After a median follow-up of 7.6±2.8 years, 
patients with Nabs during the first year, with or without 
detectable DSAs, had significantly worse graft survival 
compared to those without Nabs or DSAs. Histological 
findings for protocol kidney biopsies performed 1 year 
after transplantation, showed a significantly higher rate of 
microvascular inflammation, transplant glomerulopathy, 
and C4d deposition in patients with Nabs, with or without 
DSAs, compared to those with neither Nabs nor DSAs. 
It is interesting to note that the presence of DSA with an  
MFI ≥6,000 and the development of Nabs were independent 
predictive factors for graft loss. These data clearly suggest 
that the detection of Nabs is associated with impaired kidney 
histology and decreased kidney allograft survival. 

The study described above was quite thoroughly 
conducted by two expert groups in the field of AMR. 
However, there are still some unanswered questions. 
The mechanism of action of Nabs is currently unknown. 
The data by See et al. which showed that kidney allograft 
survival is significantly worse in patients with Nabs, with 
or without DSAs, and the fact that a significantly higher 
proportion of patients with only Nabs have increased C4d 
deposition, indicate that there is a direct and detrimental 
effect of Nabs on kidney allografts and that this effect is 
complement-dependent. In addition, the fact that patients 
with both DSAs and Nabs have the worst outcome suggests 
a synergistic effect of the two antibodies. Patients’ sera 
were verified to ensure that the other antibodies that can 
induce AMR, such as anti-angiotensin II type 1 receptor, 
anti-endothelial cell, or anti-MICA antibodies were not 
detectable and did not contribute to histological findings 
and poor kidney-allograft outcomes. It would also be 
interesting to determining the subclasses of Nabs and to 
assess whether or not they bind to the complement. In 
fact, some IgM Nabs were found to abrogate inflammation 
mediated by microorganisms (19), which highlights the 
complexity of regulating mechanisms and the need for a 
better comprehension of the role of Nabs. 

It was previously suspected that Nabs were involved 
in multiple biological processes including infection, 
B cell homeostasis, inflammation, atherosclerosis and 

autoimmunity (20). Hence, it was considered that several 
situations such as ischemia reperfusion injuries, episodes of 
T-cell mediated acute rejection and infections could induce 
oxidative stress, ultimately leading to the generation of 
Nabs that react with MDA. For instance, in the study by 
See et al., in comparison to patients without Nabs, more 
of those with Nabs had received kidneys from extended-
criteria deceased donors, had prior transplantation, and 
were grafted with DSAs. This could be responsible for 
increased oxidative stress that could generate Nabs. In 
this study, the timing between transplantation and the 
generation of Nabs, a history of acute rejection, a history of 
infections, and the interval between acute rejection episodes 
(if any) or infectious complications (if any) are unknown. 
These data could help to improve the understand of what 
causes Nabs to appear. In addition, it is uncertain whether 
or not the immunosuppressive regimen which mainly 
consists of T-cell depleting agents, rituximab, and apheresis 
affects the development of Nabs. 

In summary, See et al. elegantly showed that the presence 
of Nabs which react to MDA is associated with decreased 
kidney allograft survival, microvascular histological lesions, 
histological features of transplant glomerulopathy, and C4d 
deposition. However, it is still unknown whether Nabs are 
responsible for these findings or whether the generation 
of Nabs is due to kidney aggression not caused by DSAs 
and which has a detrimental effect on the grafted kidney. 
Further studies are required to improve the understanding 
of the cause of Nabs and their mechanism of action, as well 
as to confirm the reported data.
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