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APRESENTAGAO

Cada vez mais percebemos, que no mundo da ciéncia, principalmente da
area da saude, nenhuma profissao trabalha sozinha, é necessario que varios
profissionais estdo envolvidos e engajados em conjunto, prezando pela, prevencéo,
diagnostico e tratamento de diversas patologias, visando sempre a qualidade de
vida da populacdo em geral.

A Coletanea Nacional “Difusédo do Conhecimento Através das Diferentes Areas
da Medicina” € um e-book composto por 4 volumes artigos cientificos, que abordam
relatos de caso, avaliacdes e pesquisas sobre doencas ja conhecidas da sociedade,
trata ainda de casos conforme a regido demografica, onde os locais de realizagao
dos estudos estao localizados em nosso pais, trata também do desenvolvimento de
novas tecnologias para prevenc¢ao, diagnéstico e tratamento de algumas patologias.

Abordamos também o lado pessoal e psicolégico dos envolvidos nos cuidados
dos individuos, mostrando que além dos acometidos pelas doencgas, aqueles que 0s
cuidam também merecem atencéo.

Os artigos elencados neste e-book contribuirdo para esclarecer que ambas as
profissbes desempenham papel fundamental e conjunto para manutencéo da saude
da populacdo e caminham em paralelo para que a para que a ciéncia continue
evoluindo para estas areas de conhecimento.

Desejo a todos uma excelente leitura!

Lais Daiene Cosmoski
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RESUMO: A
doador-especifico,

presenca de anticorpos
no poés-transplante, esta
intimamente relacionada a ma evolugédo do
enxerto. Neste estudo foram monitorados 103
pacientes submetidos ao transplante renal. A
tipificacdo HLA foi realizada pelo método de
reacdo em cadeia da polimerase-sequéncia
especifica de oligonucleotideos (PCR-SSO),
associado a tecnologia Luminex e a detecgao
de aloanticorpos HLA utilizando a metodologia
LabScreen (One Lambda, Inc., Canoga Park,
CA, EUA). No pré-transplante, 63 (61,2%)
pacientes n&o apresentaram anticorpos e 40
(38,8%) pacientes apresentaram anticorpos, no

6° més pos-transplante 71 (68,9%) pacientes
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nao apresentaram anticorpos e 32 (31,1%)
pacientes apresentaram anticorpos e no 12°
més pos-transplante, 42 (40,7%) pacientes nao
apresentaram anticorpos e 17 (59,3%) pacientes
apresentaram anticorpos. Comparando classe |
e classe Il no pré-transplante e no 6° més pos-
transplante, um maior niumero de pacientes
obteve diminuicdo de PRA (19,4% e 15,5%,
respectivamente). Comparando o periodo pré-
transplante com o 12° més pés-transplante, para
classe | obtivemos mesmo numero de pacientes
com aumento e diminuicdo (11,9%) e para
classe Il maior porcentagem de diminuicdo de
PRA (13,6). O monitoramento de aloanticorpos
HLA, em pacientes renais, podera ser util na
prevencao e tratamento da rejeicao do enxerto.
PALAVRAS-CHAVE: Anticorpos;
HLA; Rejeicao de enxerto.

Antigenos

MONITORING OF HLA ALLOANTIBODIES
IN KIDNEY TRANSPLANT PATIENTS FROM
THE NORTH/ NORTHWEST REGION OF THE
STATE OF PARANA, SOUTHERN BRAZIL
ABSTRACT: The presence of donor-specific
antibodies, in the post-transplant period is
closely related to a poor evolution of the graft.

In this study, we monitored the presence of
HLA alloantibodies in the pre- and post- kidney
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transplant periods in patients from northern and northwestern Parand, southern
Brazil. A total of 103 patients who had received kidney transplant were monitored.
HLA typing was carried out using the chainreaction method of the sequence-specific
oligonucleotide primed PCR, combined with the Luminex® multiple assay and detection
of HLA alloantibodies using the LabScreen® methodology. In the pre-transplant period,
63 (61.2%) patients did not show antibodies and 40 (38.8%) showed antibodies. In the
6th post-transplant month, 71 (68.9%) patients did not show antibodies and 32 (31.1%)
showed antibodies; and in the 12th post-transplant month, 42 (40.7%) patients showed
no antibodies and 17 (59.3%) showed antibodies. From the pre-transplant period to
the 6th post-transplant month, a larger number of patients showed a decreased PRA
for Class | (19.4%) than for Class Il (15.5%). Comparing the pre-transplant period to
the 12th post-transplant month, the same number of patients showed an increase or
decrease for Class | (11.9%), and a larger percentage showed a decreased PRA for
Class Il (13.6%). Monitoring of HLA alloantibodies in kidney patients may be useful in
the prevention and treatment of graft rejection.

KEYWORDS: Antibodies. HLA antigens. Graft Rejection.

11 INTRODUCTION

Chronic kidney disease (CKD) is a progressive disease that leads to
irreversible loss of kidney function. Patients with CKD are referred for hemodialysis
or peritoneal dialysis, which aims to replace the function of the affected kidney.
Kidney transplantation is considered the best treatment to improve the quality of
life of carriers of CKD (LIMA, 2011; RAVAGNANI, DOMINGOS, MIYAZAKI, 2007).
In Brazil, according to the Brazilian Dialysis Inquiry of 2014, 112,004 patients with
CKD were in dialysis treatment, and the number of deaths of patients on dialysis in
2014 was 21,281. From January to September 2016, 4,114 kidney transplants were
carried out (ABTO, 2016).

One of the limiting factors in organ transplantation is rejection. HLAs (Human
Leukocyte Antigen) antigens are the main molecules involved in this process
(ABBAS, LICHTMAN, PILLAI, 2015).

During the wait for an organ, the patient may become sensitized when coming
into contact with several HLA antigens and develop antibodies against the HLA
molecules, in situations such as blood transfusions, transplants and pregnancies,
making it difficultto select an appropriate donor (SAITO etal.,2014; VONGWIWATANA
et al., 2003).

Several studies have shown thatthe presence of anti-HLAantibodies, particularly
donor-specific anti-HLA antibodies, in the serum or the receptors indicates a worse
evolution of a kidney transplant (PEI et al., 2003; CARO-OLEAS et al., 2011).
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Therefore, it is important not only to evaluate immunological responses
(presence of anti-HLA antibodies) in the pre-transplant phase, but also to monitor the
presence of these antibodies in the post-transplant period, to minimize the effects of
rejection and even failure of the transplanted organ.

In this study, we monitored the presence of HLA alloantibodies in the pre- and
post- kidney transplant periods in patients from northern and northwestern Parana,

southern Brazil.

2| MATERIAL AND METHODS

The study was carried out with 103 kidney-transplant patients from northern
and northwestern Parana. All necessary data about age, gender, transplant type
(living or deceased donor), HLA typing, and the results from the Panel Reactive
Antibody (PRA) were obtained from the registries of the dialysis clinics.

The study was approved by the Standing Committee on Ethics in Research
with Human Beings of the State University of Maringd (COPEP — UEM), Opinion No.
1.406.359/2015.

HLA Typing

For HLA typing, 5 ml of peripheral blood was collected in vacuum tubes
(Vacutainer, Becton and Dickson, Oxford, UK), containing ethylene diamine
tetraacetic acid (EDTA) as anticoagulant.

DNA was extracted by the column-separation method, using the Biopur
commercial kit (Biometrix, Curitiba, Parana, Brazil), following the manufacturer’s
protocol. After adjusting the DNA concentration, obtained by optical density, HLA
typing was carried out by the chain-reaction method of the specific polymerase-
sequence of oligonucleotides (PCR-SSO), combined with the Luminex technology,
using the commercial kits SSO-LABType® for HLA class | (HLA-A, HLA-B) and
class Il (HLA-DRB1) (One Lambda, Inc., Canoga Park, CA, USA), following the
manufacturer’s protocol.

The genomic DNA was amplified using a specific biotinylated primer
forsequencing HLA class | and class Il in a GeneAmp9700 thermocycler (Applied
Biosystems, Foster City, CA, USA). Next, hybridization was performed with
complementary DNA probes, conjugated with microspheres labeled with different
fluorochromes to identify the sequences of the amplified DNA. The samples were
then read by flow cytometry in the LABScan™100 (One Lambda, Inc.), and analyzed
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with HLA Fusion software version 2.0 (One Lambda, Inc.).
Detection of HLA alloantibodies

For the detection of HLA alloantibodies with PRA, 2 ml of blood was collected in
vacuum tubes (Vacutainer®, Becton and Dickson), without anticoagulant, to obtain
serum from both the donors and recipients.

The Luminex technology (One Lambda, Inc.) was used, starting with the addition
of the serum sample from the transplant recipient to the microspheres (beads)
coated with the HLA antigen, allowing the antibody present in the sample to bind to
the specific antigen. Immediately afterward, the sample was washed and goat anti-
human IgG conjugated to R-phycoerythrin was added. Last, these samples were
read in the LABScan 100 analyzer, which identifies the phycoerythrin fluorescence
intensity and the colorimetric intensity of each microsphere.

Statistical Analysis

The frequencies of specific antibodies were analyzed using the Excel program.
The softwares STATISTICA 7 and BioEstat 5.0 were used to determine the PRA
percentages in the pre- and post-transplant periods, to make comparisons between
groups of patients. The “p” values less than 0.05 were considered significant.

31 RESULTS

A total of 103 patients, with a mean age of 45.78+13.8 years, including 63
(61.1%) males and 40 (38.9%) females were included in the study. Of these patients,
45 (43.6%) received a kidney from a living donor and 58 (56.4%) from a deceased
donor. Forty-four patients were excluded because of insufficient data for the 12th
post-transplant month.

Of the donor-specific anti-HLA antibodies (DSA) in the pre-transplant period,
the most frequent for class | were HLA-A2 and -A68 (with frequency of 2), and for
class Il, -DR13 (frequency 2). With the specificities of nonDSA anti-HLA antibodies
prior to the transplant, the most frequent for class | were -A32 (frequency 3) and
-B49 (frequency 5), and for class Il, -DR51 (frequency 7). Among the CREG (cross-
reactivity group)-specific anti-HLA antibodies in the pre-transplant period, the most
frequent for class | were -A25 (frequency 6), -A68 (frequency 6), -B52 (frequency 9);
and for class Il, -DR18 (frequency 7).

In the PRA for the pre-transplant patients, 63 (61.2%) showed no antibodies
(PRA =0) and 40 (38.8%) showed antibodies (PRA #0). Of the 40 patients with PRA
# 0, 18 (45.0%) had a positive PRA only for class |, 9 (22.5%) only for class Il, and
13 (32.5%) for both classes (Figure 1).
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Figure 1. Distribution of patients with a positive PRA test for class |, class Il or class I/ll HLA
alloantibodies prior to the transplant.

In the 6th post-transplant month, for both class | and class Il DSA antibodies,
all the specific antibodies found had the same frequency (-A2, -A23, -B7, -B35,
-DR1, -DR13, -DR14, -DR17, frequency 1), differing from those found prior to the
transplant. For non-DSA antibodies, we found -B49 (frequency 8) and -A25 (frequency
4) as the most frequent for class |, and -DR51 (frequency 7) for class Il. The most
frequent CREG-group antibodies were -A25 (frequency 4), -B51 (frequency 7), -B52
(frequency 7) for class I, and -DR52 (frequency 3) for class II.

In the 12th post-transplant month, all DSA antibodies had the same frequency
(-A23, -B35, -DR7 and -DR14, frequency 1). For non-DSA antibodies, the most
frequent specific antibodies for class | were -B44 and -B50 (both frequency 3); and
for class Il, -DR10, -DR15, -DR16 and -DR51 (all frequency 2). In the CREG group,
for class | the most frequent were the specific antibodies -A25, -B55, -B60 and -B72
(all frequency 3); and for class Il, -DR13 (frequency of 3).

The results of the PRA test in the 6th post-transplant month were: 71 (68.9%)
patients who showed antibodies (PRA = 0), and 32 (31.1%) patients who showed
antibodies (PRA = 0). Of these, 17 (53.1%) had a positive PRA for class I, 5 (15.6%)
for class I, and 10 (31.3%) for both classes. In the 12th post-transplant month, 42
(40.7%) patients showed no antibodies (PRA =0) and 17 (59.3%) showed antibodies,
of whom 8 (47.0%) were positive for class |, 5 (29.4%) for class Il, and 4 (23.6%) for
both (Figure 2).
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Figure 2. Distribution of patients with a positive PRA test for class |, class Il or class I/ll HLA
alloantibodies 6 and 12 months post-transplant.

The PRAresults for patients differed widely between the pre- and post-transplant

periods. At 6 months for class |, the PRA value increased in 11.6% of the patients,

decreased in 19.4%, and remained the same in 68.9%. For class Il, the PRA values

increased in 3.9% of the patients, decreased in 15.5%, and remained the same in

80.6% (Table 1).

Also comparing the pre- and post-transplant periods at 12 months, for class I,

11.9% of the patients showed an increase, 11.9% showed a decrease, and 76.3%

showed the same PRA value. For class Il, 6.8% showed an increase, 13.6% a

decrease, and 79.7% showed the same PRA value (Table 1).

% PRA % PRA % PRA
Increase Decrease Maintained
Pre/Post, 6 Class | 11.6% 19.4% 68.9%
months
(n=103) Class Il 15.5% 80.6%
Class | 11.9% 11.9% 76.3%
Pre/Post, 12
months (n = 59) Class Il 13.6% 79.7%

Table 1: Comparison of the percentages of class | and Il antibodies obtained by PRA test in the
pre- and post-transplant periods (6 and 12 months).

Using these same data, we compared the percentage of antibodies in two

groups of patients: up to 50 years of age and over 50 years, and also between males

and females, to investigate the possibility of an increase, decrease or maintenance
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of the presence or absence of antibodies in relation to age and sex of the patients
(Tables 2 and 3).

. Decrease in PRA  Maintenance of PRA
Increase in PRA percentage

o percentage percentage
%) (%) (%)
Up to 50 years old
-value
50 or older Up to 50 50 or Up to 50 50 or p
years old older  yearsold older
Pre/Post, Class | 16.7% 4.6% 13.3% 27.9% 70% 67.4% 0.0532
6
months
(h=103) Classll 3.3% 4.6% 6.7% 27.9% 90% 67.4%  0.0113
Pre/ Class | 21.9% 0% 9.4% 14.8% 68.7% 85.2% 0.0335
Post, 12
months
(n=59) Classll 6.2% 7.4% 9.4% 18.5%  84.4%  741%  0.5692
Table 2: Comparison of the percentages of class | and Il antibodies obtained by PRA test in the
pre- and post-transplant periods (6 and 12 months) by age ranges.
Increase in PRA Decrease in PRA Maintenance of PRA
E percentage percentage percentage
(%) (%) (%) p-value
M F M F M
Pro/Post Class| 200, 635%  30%  12.7% 50%  80.95%  0.004
6
months
(n=103) Class Il 5% 3.17%  25% 9.52% 70% 87.30% 0.087
Class| 17.39% 8.33% 26.09% 2.78% 56.52% 88.89% 0.009
Pre/Post,
12 months
(n=59)
Class Il 8.7% 5.55% 21.74%  8.33% 69.57% 86.11% 0.28
Table 3: Comparison of the percentages of antibodies obtained by PRA test in the pre-and post-
transplant periods (6 and 12 months) by gender.
DISCUSSION

Several studies have shown that the presence of HLA alloantibodies, either pre-
existing or formed after a kidney transplant, is associated with rejection processes
and poor survival of the graft, indicating the importance of monitoring these antibodies
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in the post-transplant period (TERASAKI, OZAWA, CASTRO, 2007; TERASAKI,
OZAWA, 2004; MORATH et al., 2014; MORALES-BUENROSTRO et al., 2006). We
observed that in the last post-transplant month analyzed, 59.3% of the patients had
anti-HLA antibodies, against 38.8% in the pre-transplant period. This incidence was
much higher than found in other studies. The difference can be explained by the post-
transplant period when the samples were collected, by differences in the sensitivity
of the techniques used in the studies, and by non-adherence to or reduction of
the immunosuppressive medications in order to avoid the side effects caused by
their use (TERASAKI, OZAWA, 2004; CAMPOS et al., 2006; MEHRA, BARANWAL,
2016; SEYHUN et al., 2012).

Some authors believe that class Il antibodies influence the long-term rejection
much more than do class | antibodies. In our study, of the total of patients who
showed antibodies in the 12th post-transplant month, 47% had class |, 29.4% had
class IlI, and 23.6% had both classes. This result differed from other studies, for
example that of Campos et al. 2006 [14], who found incidences of 3.9% for class |,
10.7% for class Il, and 3.1% for classes | and Il. Such differences make it difficult
to understand the clinical importance of class Il anti-HLA antibodies in the rejection
process (PHAYPJET et al., 2006; SEYHUN et al., 2012).

In our monitoring study, in the 6month post-transplant period, which is crucial for
the development of rejection mediated by antibodies, most of the patients showed a
decrease in the PRA percentage (19.42% for class | and 15.53% for class Il). In other
words, the response to donor antigens decreased, with less antibody production.
This decrease may have been induced by immunosuppressive medications, as also
described by Souza, 2008.

The results for the 6th month indicate that the patients who showed an increase
in the PRA percentage (11.65% for class | and 3.88% for class Il) require greater
attention and closer follow-up in the post-transplant period. According to the study
by Lee et al., 2004, these patients are most susceptible to developing acute rejection
and to lose the graft, since high PRA levels are associated with rejection processes,
incorrect use of immunosuppression, or failure of the transplanted organ to function
due to an immediate response of the antibodies (PARAJULI, et al., 2017).

We observed that at 12 months post-transplant, there was no great difference
for patients with increased PRA value (class | — 11.86% and class |l — 6.78%) or
decreased(class | — 11.86% and class Il — 13.56%). This perhaps can be explained
by the lack of data for 44 patients for this period, or by the monitoring of the
patients during all of these months, which may have alerted some physicians to
make alterations in the immunosuppressive therapy, preventing changes in the PRA
percentages. In relating the age of the patients to their immune response to the HLA
molecules (%PRA), we observed that the greater part of the patients aged over 50
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years showed a decrease in the PRA percentage. According to Agondi et al., 2012,
this can be explained by the decreased functioning of the immune system with age,
with low production of antibodies in general, a process known as immunosenescence.

Most patients, both males and females, showed a decrease the percentage of
PR; the only exception was for male patients in the pre/post-transplant period of 12
months for class |, where the PRA percentage increased. These results indicate that
gender is not a determining factor for the development of rejection processes, as
also evidenced in the study by Santiago et al., 2015, who observed that the gender
alone does not influence graft rejection.

CONCLUSION

Based on the results, we can conclude that monitoring the HLA alloantibodies
in kidney-transplant patients may be useful for prevention and treatment of graft
rejection.
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