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Case Report

Treatment of acute antibody-mediated rejection using Rituximab
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Abstract:

Introduction: One of the optimal therapies for most of the end-stage renal disease (ESRD) patients is
transplantation. Acute Antibody Mediated Rejection is one type of acute rejection in which antibodies are
directed against donor specific human leukocyte antigen (HLA). Rituximab is one kind of the drugs used
for AMR treatment based on elimination of circulating Ab. It is a chimeric monoclonal Ab which is
specific for human B lymphocyte— restricted differentiation antigen (CD20). Concerning the incidence of
AMR in transplantation, existence of resistance to usual AMR therapy and their poor outcomes, we
decided to use Rituximab (RTX) in treatment of AMR and to study its outcomes. Material/Patients: All
patients who underwent renal transplantation from 2009 to 2014 in Chamran and Labbafinejad centers
enrolled. these patients further receiving conventional therapy AMR (tacrolimus + Cellcept +
corticosteroids + PP), were treated with one or two dosage of RTX 500mg and the graft’s response and
the patient's response to RTX were studied. Results: After 5-11 months follow-up, patients’ survival was
100% and grafts survival was 77%. In 17 patients renal function improved which the average creatinine
(Cr) in the first month after treatment was 1.6+/-0.5 (P<0.001) and the average Cr in 6 month was 1.5+/-
0.8 (P<0.001).Conclusion: In comparison with outcomes reported before in treatment of AMR, our study
obtained excellent outcomes in patient and graft survival (100% and 77% respectively). Our findings
suggest that the usage of RTX in the treatment of AMR at least in short and medium term may be
effective.
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Introduction

One of the optimal therapies for most of the
end-stage renal disease (ESRD) patients is
transplantation which causes improvement
of life quality and survival of these patients.
Acute rejection (AR) is one of its
complications that are associated with a high
frequency of graft loss in some cases or graft
dysfunction in others (1, 2). Acute Antibody
Mediated Rejection (AMR) is one type of
AR in which antibodies (Ab) are directed
against donor specific human leukocyte
antigen (HLA) molecules, blood group
antigen (ABO)-isoagglutinins or endothelial
cell antigens (3). The origin of Ab response
IS previous antigenic exposure (such as
previous transplants, pregnancy and blood
transfusions); this is the most common
mechanism of occurring AMR (4).

AMR has three fundamental features: (a)
functional evidence of allograft dysfunction,
(b) morphological evidence of acute tissue
injury and evidence of Ab-dependent
activation of the classical pathway of the
Complement system and (c) detection of
circulating donor specific Ab (DRSA) (5).
This condition occurs in approximately
5.6% to 23% of unselected populations (6)
and 30% to 60% of patients undergoing
preconditioning  for  ABO-incompatible
transplantation or transplantation across a
positive donor specific cross-match (4-6).
AMR treatment is based on T-cell response
suppression (7, 8), circulating Ab
elimination (2), residual Ab inhibition (3),
B-cells Suppression or depletion (6).
Rituximab is one kind of the drugs used for
AMR treatment based on elimination of
circulating Ab. It is a chimeric monoclonal
Ab composed of human IgG1 heavy chain
and kappa light chain constant regions
which is specific for human B lymphocyte—
restricted differentiation antigen (CD20) (9).

This antigen is a hydrophobic trans-
membrane protein that is expressed on pre-
B-lymphocytes and mature B-lymphocytes
throughout the development in its antigen-
independent stage until the early stages of
antigen-dependent B-cell activation (10).
The Ab-dependent cell cytotoxicity (ADCC)
is the main mechanism of rituximab-induced
depletion in vivo (10-12); although
complement-dependent cell killing and
induction of apoptotic death are also
important mechanisms (12).

Few protocols have used rituximab in
treatment of AMR; so its efficacy for AMR
therapy is poorly understood. Altogether,
flaws in rituximab usage in transplantation
and its efficacy in treatment of other Ab-
mediated diseases implicate rituximab
effectiveness as an adjuvant agent for
injuries mediated by Ab in grafts (13-15).
Concerning the incidence of AMR in
transplantation, existence of resistance to
usual AMR therapy and their poor
outcomes, we decided to use Rituximab
(RTX) in treatment of AMR and to study its
outcomes.

Patients and Methods:

All  patients who underwent renal
transplantation from 2009 to 2014 in
Chamran and Labbafinejad centers, whom
were experiencing an acute rise in serum
creatinine during the first month after
transplantation and according to renal
biopsy had all criteria for AMR, and whom
had no response to routine treatments after a
week, if they can afford the price of
Rituximab (RTX) after giving some
explanations and taking  satisfaction
enrolled. Sampling method was simple
sampling and based on the inclusion criteria.
All transplanted patients who were eligible
selected as a sample. 19 patients were
examined and the results reported. Biopsy
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results were assessed according to Banff
2013. Patients GFR were calculated
according to the formula MDRD.

Inclusion and exclusion criteria: All
kidney transplant patients with acute
rejection  (laboratory and  pathology
According to AMR to them) and not
respond to usual therapy were enrolled.
Patients with other diagnoses depending on
the transplanted kidney failure were
excluded.

Treatment: After explaining, these patients
further receiving conventional therapy AMR
(tacrolimus + Cellcept + corticosteroids +
IVIG daily at a dose of 100 for 5 days+ PP),
were treated with one or two dosage of RTX
500mg and the graft’'s response and the
patient's response to RTX according to renal
functional criteria with Cr, patients survival
and graft in the short term (weeks - months -
3 months and 6 months after treatment) were
studied.

The required information, data collected by
a nephrologist (based of the information in
the file archive and clinic files and follow-
up of the patients’ files in clinic by
informational form). Patients Creatinine (Cr)
measured by a laboratory recorded before
and after treatment. In the current study, all
19 cases were treated by RTX were
considered for final sample. The data of the
study after collecting analyzed using SPSS
version 18. Quantitative data in the 2
groups, analyzed by (student t test) and the
results reported as (Significant) with
considering the P value less than 0.05.

Results

During this period a total of only 19 patients
(9 women and 10 men) with a diagnosis of
AMR that 11 cases (58%) were CD* positive
and 8 cases (42%) were CD* negative. 11
patients were positive for Anti HLA Ab.
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Of these 19 patients, 1 was third
transplanted, 8 were second transplanted and
10 were first transplanted. All patients
except two cases were transplanted from a
live donor. Between the first and second
week after transplant renal biopsy was
performed.

Histology of renal biopsy was reported by a
pathologist according to Banff 07 criteria.
13 were grade 2, 5 were grade 3 and 1 was
grade 1. 4 patients plasmaphresed at least 5
sessions. All patients initially received
intravenous corticosteroid pulse (250-500mg
daily for 3-5 consecutive days). Because of
being high risk patients received ATG from
the beginning.

All patients were shifted from CSV to
tacrolimus and all patients sustaining
immunosuppression was (corticosteroid +
celecept + tacrolimus). After 1 week 2 doses
of RTX (375 mg/m2) calculated and injected
to all 19 patients.

Treatment outcome
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Patient Graft
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Figure 1: patient’s survival and grafts
survival in patients.

After 5-11 months follow-up, patients’
survival was 100% and grafts survival was
77 %( Fig 1). 2 patients lost the graft and
placed on dialysis treatment. In 17 patients
renal function improved which the average
creatinine (Cr) in the first month after
treatment was (P<0.001) 1.6+/-0.5 and the
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average Cr in 6 month was 1.5+/- 0.8
(P<0.001).

None of the 19 patients receiving RTX show
hypersensitivity and significant hypotension
and patients had good tolerance to the drug.

Within 3 years, 6 graft rejection causes by
antibody were reported in transplanted
patients who were undergoing by other
treatments like ATG and PP and pulse
corticosteroid and interestingly the four of
them during 1 to 3 month after graft
rejection required chronic hemodialysis.

Unfortunately, due to lack of Cd4 staining at
that time, lack of pathology block, lack of
adequate information, heterogeneous group
of patients and insufficient number of
samples possibility of comparing as a
control group was not available.

Another point in our study was inability to
measure the Donor Specific Antibody which
was used from Anti HLA Antibody positive
or negative as reagents.

Discussion

In this study we treated 19 cases of AMR
with 2 doses of RTX (375mg/m? body
surface area) in addition to common
treatments like PP, IVIG, corticosteroids,
ATG and shift to stronger IS’s (tacrolimus).
In a short time (1 month), 17 patients
recovered and Cr improved in them (graft
survival=77% and average Cr = 1.6) and this
result was observed in 16 patients at 11
months after treatment in maximum. As it is
evident from the results, in patients with
over 1 transplantation who had AMR and
required dialysis, response to treatment was
lower. From 8 patients of second
transplantation, just one case recovered but
this condition over years increased the Cr to
3.5.
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In Becker et al study, single dose of
rituximab 375 mg/m2 body surface area in
27 sensitized patients with refractory acute
rejection (not responding to combination
therapy with ATG and PP or high-dose
intravenous steroids) was used and it caused
in rejection reversion; however, serum
creatinine increased impressively (5.6 £ 1.0
to 0.95 = 0.7 mg/dL; P b .001) (2). Johns
Hopkins Incompatible Transplant Program
showed that rituximab has significant effect
in reduction of PE treatments which are
essential for achieve AMR resolution, in
dispense with AMR in conditions there are
poor outcomes or refractory to low-dose
CMV-lg and PE therapy and in AMR
caused by anti-HLA Ab and
antiisoagglutinins (1,3,4).

Combination of rituximab with 1VIg and
steroids or with 1VIg, steroids and PE in
AMR highly sensitized recipients, indicated
a 50% to 100% resolution of rejection and
100% survival of graft and patient (6).
Combination of rituximab with PE and IVIg
in other solid organ transplants with AMR
suggested that this protocol could be
effective for early and late pancreas and
cardiac  allograft  rejection  therapy,
respectively (16, 17). It is reported recently
by Faguer et al that two patients of 8 kidney
transplant recipients whom treated with
rituximab, PE and antilymphosyte Ab, did
not get raised the diagnostic criteria for
AMR. In all of these patients, after 10
months follow-up, this treatment protocol
accompanied with 75% rejection reversal,
25% graft loss and 1.73 mg/dl median serum
creatinine. In one case, allograft rejection
occurred (18).

It has been indicated that rituximab therapy
is associated with polyoma virus infection
and some other complications (namely
severe infections, septic shock, and fungal
polynephritis) (13-18). Comparison between
high-dose IVIg therapy and PP low-dose
IVIg-rituximab therapy efficacy has showed
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that the first protocol was accompanied with
negative cross-match in 38% of patients
while the second one had negative cross-
match in 84% and 88% of patients.
Although any of these regimens did not
prevented AMR occurrence, PP low-dose
IVIg-rituximab therapy led to lower AMR
rates than high dose 1VIg (19).

Depletion of naive B-cells by rituximab has
been reported which is the main reason why
rituximab is relatively successful in AMR
treatment (7, 14). It is said that this agent
does not have any effect on plasma cells; so
rituximab can affect Ab production
independent from Ab producing cells
suppression or depletion, in particular those
producing Ab against antigens which are t-
cell dependent (3,8,15). Right dosing for
rituximab therapy and its length of therapy
are two important factors for this kind of
AMR treatment. It is suggested that a single
dose of rituximab (50 mg/m2 body surface
area) has same effects on B-cells depletion
and high panel-reactive antibody (PRA) as
higher doses (150 and 375 mg/m2 body
surface area) but it is not clear if multiple
doses of this agent would have better
outcomes than usual doses of it (18-20).
Conclusion

This study is a small review on the
experience of usage of RTX on AMR
treatment. After renal transplantation AMR
is a serious problem, but early detection and
early treatment with combination therapies
by IVIG, PP and RTX often leads to
improvement. In comparison with outcomes
reported before in treatment of AMR, our
study obtained excellent outcomes in patient
and graft survival (100% and 77%
respectively). Our findings suggest that the
usage of RTX in the treatment of AMR at
least in short and medium term may be
effective.
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The small sample size and lack of control
group didn’t allow wus to conclude
definitively regarding the effectiveness of
the treatment. It is suggested to do a study
with a control group and sufficient samples
and enough time to follow up.
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