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The CKD patient waitlisted for transplantation:

immunomodulation and role of the dialysis membrane
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During the recent national congress of SIN (Italian Society of Nephrology) Prof. Grandaliano presented interesting
concepts on the role of the dialysis membrane in CKD patients, in particular patients who are waitlisted for
transplantation. In addition, promising results on the use of PMMA dialysis membrane in COVID-19 patients were

presented.

Immunological features of hemodialysis patients

The length of pre-transplant dialysis is associated with
premature graft loss and mortality after kidney
transplantation (1). When patients enter in hemodialysis
their immune-pattern changes compared to un-dialyzed
CKD patients and alter the expression of genes involved in
the immune response (2). Patients undergoing maintenance
hemodialysis have impaired immune responsiveness, which
appears to deteriorate progressively with the duration of the
dialysis treatment (3). The hemo-compatibility and the
bio-compatibility of the dialysis membrane is fundamental
in this aspect. Blood-membrane contact affects both innate
and adaptive immunity (3). T cells are the major mediators of
adaptive immunity and have been shown to be altered
according to dialysis modality (4). The balance between
regulatory T cells (Treg) and T helper (Th)17 cells play an
important role in the development of inflammatory and
autoimmune diseases. The Treg/Th17 balance is disturbed
by uremia, especially in patients with adverse cardiovascular
events. This Th17/Treg imbalance might act synergistically
with microinflammation on immune-mediated
atherosclerosis and contribute to the high incidence of
adverse cardiovascular events (5, 6).

Delayed graft function and allograft survival

DGF depends on the donor type and its incidence may vary
from 10 to 40%. DGF negatively influences graft survival.
Patients who experience DGF have a lower number of Treg
at transplantation compared to those who gain full kidney
functionality (7). Patients with DGF show a significant
increase of circulating Th17 cells after transplantation (8).
DGEF is accentuated in patients who present interstitial graft
infiltration of Thl17 cells (9). IL-6 plasma levels are
associated with circulating Th17 and Treg cell numbers (5).
A major cause of DGF is ischemia-reperfusion damage
generated by activation of complement system and by
coagulation pattern (10).

PMMA - from inactivation of Complement to
3-dimensional hemodialysis

The dialyzer membrane in polymethylmethacrylate
(PMMA) in addition to its outstanding hemo and
biocompatibility (no activation of the complement system,
no activation of inflammatory-coagulation host patterns)
adds a third dimension to dialysis: adsorption. Whereas
diffusion and convection remove small and medium sized
molecules, adsorption has the capacity to remove medium
and high molecular weight molecules responsible for many
complications in the wuremic patient. Membrane
biocompeatibility is an important aspect and PMMA has been
shown to reduce circulating levels of IL-6 (11, 12).

Forty percent of patients awaiting transplantation have
circulating anti-HL A antibodies, increasing the likelihood of
antibody-mediated rejection, the main cause of graft loss.
Patients with antibody-mediated rejection have an increased
gene expression of proteins involved in the IF-a signaling
pathway (13). Blood-membrane contact induces an
overproduction of IF-alpha (14). PMMA has been shown to
be effective in its removal (15), thus allowing to intervene on
the mechanisms underlying the antibody-mediated rejection.
The concentration of the MxA protein, whose function is
strictly dependent on the IF-a concentration, is significantly
reduced when passing from a PS membrane to a PMMA
membrane.

PMMA - adding a fourth dimension to dialysis

The new generation of PMMA membranes also represent a
fourth dimension to dialysis: antithrombogenicity. Dialysis
nearly always produce a deposit of platelets and fibrin along
the fibers due to the activation of the coagulation cascade
(16). Coagulation factors intervene in filter or vessel clotting
and are able to interact with specific membrane receptors
and thereby modulating the immune response. The new
modified PMMA membrane, Filtryzer® NF, is able to
minimize platelet and fibrinogen adhesion on the filter
surface and reduces the release of thromboglobulin
produced by the platelets once the thrombus is formed (17).



The PMMA membrane is known for its marked
hemocompatibility. Several studies have shown that dialysis
conducted with a membrane PMMA reduces the expression
of complement factors, C3a and C5a, and mediators of the
inflammatory response such as IL-6, IL-8, TNF-a and
MCP-1 (11).

It has been shown that attenuating coagulation activation
during the dialysis session using special filters, circulating
lymphomonocytes reduce the expression of CCR-2,
receptor for MCP-1, a chemotactic protein for monocytes
(18).

Before transplantation, patients who develop DGF have a
high  concentration of CCR-2 on circulating
lymphomonocytes. Among other things, the graft, especially
when it comes from a brain-dead donor, is characterized by
a large production of MCP-1 (19).

High levels of MCP-1 released by the kidney result in
increased expression of CCR-2, resulting in greater
recruitment of inflammatory cells. A membrane that reduces
the activation of coagulation therefore allows this
phenomenon to be attenuated.

S

PMMA and COVID-19

COVID-19 and the role of the dialysis membrane

Some of the most significant clinical manifestations of
SARS-CoV-2 are related to the activation of complement
system, activation of inflammatory cascade with a
dysregulated host response that can lead in some cases to
the release of relevant amounts of cytokines and other
inflammatory mediators. Using a membrane that is able to
minimize the activation of complement system and
pro-inflammatory response and in addition removes
cytokines during hemodialysis treatment can be an
effective strategy. Data from patients (n = 24) treated in
four different hospitals in Italy (PMMA vs PS
hemodialysis groups were retrospectively analyzed. These
preliminary results show that patients treated with PMMA
had a markedly higher survival rate than patients who
received PS hemodialysis.

In view of the arrival of the vaccine for SARS-CoV-2, it is
important to emphasize the importance of the vaccine
response. Patients on hemodialysis have a markedly
reduced vaccination response due to their chronic
immune-compromised pattern. Previously, it has been
shown that the use of PMMA in patients not responding to
the hepatitis B vaccine significantly increased their
response (20), in turn linked to the reduction in blood
concentration of sCD40, a protein implicated in the
vaccine response, effectively removed by PMMA (21).

Protecting hemodialysed patients, to guarantee a better
response to seasonal anti-flu vaccine, should be a clinical
target in general, and above all, in the COVID-19 era.

These effects of the PMMA membrane on the
immunological system of hemodialysis patients may
explain the results of studies showing a reduction in
mortality compared to other membranes (22).
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The webinar (in Italian) can be watched on-demand by
registered participants on the congress website.

Click here to access the content.



https://sin2020.it/ws_login

