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Abstract

BACKGROUND

Antibody-mediated rejection following liver transplantation (LT) has been in-
creasingly recognized, particularly with respect to the emergence of de novo
donor-specific antibodies (DSAs) and their impact on graft longevity. While
substantial evidence for adult populations exists, research focusing on pediatric
LT outcomes remains limited.

AIM
To investigate the prevalence of human leukocyte antigen (HLA) mismatches and
DSA and evaluate their association with rejection episodes after pediatric LT.

METHODS

A cohort of pediatric LT recipients underwent HLA testing at Santa Casa de Porto
Alegre, Brazil, between December 2013 and December 2023. Only patients who
survived for > 30 days after LT with at least one DSA analysis were included.
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DSA classes I and II and cross-matches were analyzed. The presence of de novo DSA (dnDSA) was evaluated at
least 3 months after LT using the Luminex® single antigen bead method, with a positive reaction threshold set at
1000 MFI. Rejection episodes were confirmed by liver biopsy.

RESULTS

Overall, 67 transplanted children were analyzed; 61 received grafts from living donors, 85% of whom were related
to recipients. Pre-transplant DSA (class I or II) was detected in 28.3% of patients, and dnDSA was detected in
48.4%. The median time to DSA detection after LT was 19.7 [interquartile range (IQR): 4.3-35.6] months. Biopsy-
proven rejection occurred in 13 patients at follow-up, with C4d positivity observed in 5/13 Liver biopsies. The
median time to rejection was 7.8 (IQR: 5.7-12.8) months. The presence of dnDSA was significantly associated with
rejection (36% vs 3%, P < 0.001). The rejection-free survival rates at 12 and 24 months were 76% vs 100% and 58% vs
95% for patients with dnDSA anti-DQ vs those without, respectively.

CONCLUSION

Our findings highlight the importance of incorporating DSA assessment into pre- and post-transplantation
protocols for pediatric LT recipients. Future implications may include immunosuppression minimization strategies
based on this analysis in pediatric LT recipients.

Key Words: Human leukocyte antigens; Donor-specific antibodies; Liver transplantation; Pediatric; Rejection

©The Author(s) 2024. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: The assessment of human leucocyte antigens and donor-specific antibodies (DSAs) is becoming crucial in pediatric
liver transplantation (LT). This cohort study demonstrates the association of DSAs with rejection episodes after LT.
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INTRODUCTION

The role of human leukocyte antigens (HLA) in determining the outcomes of solid organ transplantation has been the
subject of extensive debate[1]. In the last decade, antibody-mediated rejection, detection of circulating anti-HLA donor-
specific antibodies (DSA), and their influence on the outcomes of pediatric liver transplantation (LT) have been
extensively studied[2-6]. Few single-center studies have been conducted, and their impact on long-term graft and
recipient survival and immunosuppression protocols has been controversial[4,5,7,8].

Rejection remains one of the most common complications of LT[6]; nonetheless, our understanding of antibody-
mediated rejection remains limited. Some centers have adopted protocols for liver biopsies to detect early signs of
rejection despite normal liver function test results. In antibody-mediated rejection, B lymphocytes and C4d deposits
dominate in the periportal vessels. However, C4d staining is not routinely performed in liver biopsy, and how this
detection could affect patient care remains unclear[9,10].

Children exhibit a more vigorous immunological response than adults. A meta-analysis showed a higher prevalence of
circulating DSAs in pediatric LT recipients than in adults[8]. Furthermore, a previous study reported that the presence of
circulating DSAs was linked to rejection and long-term liver fibrosis development[5]. HLA typing and circulating DSA
analysis may facilitate early rejection diagnosis, guide personalized treatment approaches, and help select more com-
patible donors. Therefore, the current study aimed to investigate the prevalence of class I and Il HLA mismatches and
DSA and evaluate their association with rejection episodes after pediatric LT.

MATERIALS AND METHODS

A cohort of pediatric LT recipients aged < 18 years underwent pre- and post-LT HLA testing and DSA detection at Santa
Casa de Porto Alegre, Brazil, between December 2013 and December 2023. Only patients who survived for > 30 days after
LT with at least one DSA analysis were included. DSA classes I (A/B/C) and II (DQ/DR) and cross-matches were
analyzed before and after LT. The presence of de novo DSA (dnDSA) was evaluated at least 3 months after LT using the
Luminex® single antigen bead method, with a positive reaction threshold set at 1000 MFI. Rejection episodes were
confirmed by liver biopsy.
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HLA collection and analysis

HLA typing of the donor and recipient, collection of reactivity against the panel of class I and II antigens, and cross-match
testing were performed through systematic serum collection screening prior to LT. After transplantation, DSAs were
collected at various time points according to clinical events in each patient, starting from 3 months after LT. Such
collection was performed during routine patient visits at the central laboratory of the Hospital da Crianca Santo Anténio
(Porto Alegre, Brazil) under the supervision of an outpatient clinic nurse. Donor samples were collected at the immu-
nology laboratory under the supervision of the same technician.

HLA class I and II antibody tests were performed on sera. The presence of recipient HLA antibodies was detected
using the Luminex® Mixed single antigen bead technology by One Lambda, with MFI > 1000 being considered positive
for anti-HLA antibodjies.

DSAs were classified as “preformed” if they were present before LT, “dnDSAs” if they developed after LT, or
“persistent” if preformed DSAs remained after LT. For patients with more than one DSA, the highest MFI value was used
(or the cumulative value for each class was calculated). All anti-HLA antibody assays were conducted at the Transplant
Immunology Laboratory located at Hospital Dom Vicente Scherer, within the Santa Casa de Misericordia de Porto Alegre
Complex, RS, Brazil.

Liver biopsy

All rejections were confirmed by liver biopsy following the Banff classification criteria. The decision to perform biopsy
was made based on laboratory abnormalities indicative of hepatic dysfunction such as elevated aminotransferase levels.
Normal aminotransferase values were based on our laboratory’s reference values, as follows: Serum aspartate amino-
transferase with a reference value below 79 U/L, alanine aminotransferase with a reference value below 35 U/L, total
bilirubin with a reference value of 0.2-1 mg/dL, and glutamyl transpeptidase with a reference value below 38 U/L.
Infectious causes such as cytomegalovirus infection during outpatient follow-up were excluded, and all biopsies were
interpreted by the same pathologist. C4d staining was performed retrospectively after confirmation of rejection; thus, this
was only searched for patients with biopsy-proven rejection.

Graft fibrosis
The degree of graft fibrosis was recorded. The METAVIR histological scoring system was utilized for staging, and
sinusoidal fibrosis around the central veins was assessed using the modified Dixon criteria.

Statistical analysis

Quantitative variables were expressed as means and standard deviations, whereas categorical variables were presented as
absolute and relative frequencies. Mean comparisons were conducted using student’s ¢-test. Proportional comparisons
were performed using Pearson’s y? test or Fisher’s exact test. Statistical analyses were performed using the SPSS version
21.0 (IBM Corp., Armonk, NY, United States), with the significance level set at 5% (P value < 0.05). The study was
reviewed by our expert Biostatistic Alvaro Rosler.

RESULTS

During the study period, 91 LTs were performed at the Santa Casa de Porto Alegre Hospital Complex; of these, 73 were
from living donors, whereas three were re-transplants. Fifteen patients died at < 30 days after LT, and six patients were
excluded because they did not reach the minimum follow-up. Finally, a total of 67 patients were analyzed in this study
Figure 1).

( \C/,Vith rzzspect to the general characteristics of the analyzed patients, there was a nearly equal distribution of sex, with 37
(55%) being male. Furthermore, the median age at transplantation was 11.9 [interquartile range (IQR): 7.7-24.6] months,
and the median weight was 7.4 (IQR: 6.4-11.5) kg. LT from living donors was the most prevalent modality, accounting for
90% (n = 60). Biliary atresia was the primary etiology of the disease, leading to an indication for LT in 38 patients (57 %)
(Table 1). As for the donors, 40 (59.7%) were male, with fathers, mothers, unrelated persons, and other grades of
relationships being the donors in 30 (45%), 17 (25%), 10 (15%), and 10 (15%) cases, respectively. The mean donor age was
30 +11.5 years.

In 60 patients, HLA typing was performed prior to LT: DSA was directed against HLA class I in 9 (15%) patients, HLA
class I in 11 (18.3%) patients (Figure 2), and classes I and Il in 3 (5%) patients. In 66 patients, HLA typing was performed
after LT at a median of 19.7 (IQR: 4.3-35.6) months: DSA was directed against HLA class I in eight (12%) patients, HLA
class ITin 28 (43%) patients (Figure 2), and classes I and II in four (6%) patients.

Overall, 33 (50%) patients had dnDSA. The predominant distribution was at the DQ locus (dnDSA/DQ), which was
present in 26 (39%) patients (Figure 3). Figure 4 illustrates DQ and DR locus distributions. A total of 12 (17.9%) patients
exhibited biopsy-proven rejection; of these, five (41.6%) tested positive for C4d.

The rejection-free survival rates after dnDSA/DQ detection were 76% at 12 months and 58% at 24 months. In
comparison, for the group that did not develop dnDSA/DQ, the rejection-free survival rates were 100% at 12 months and
95% at 24 months (P value < 0.001) (Figure 5).

The persistence of positive antibody levels for DAS/DQ after LT was associated with a graft rejection rate of 60%,
indicating that this population had a more unfavorable outcome than others (Figure 6).
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3 Patients
were re-LT

91 Transplants

73 Living donor
18 Deceased donor

‘ 73 Patients under follow-up ‘

—" 6 Patients did not reach the minimum follow-up

- 7 unmeasured DSA 60 Eligible for pre-LT
collections ’ DSA collection
67 Patients
- 1 collection of -
DSA due to change of — 66 Eligible for post-LT
state DSA collection

Figure 1 Study design and patient inclusion and exclusion criteria. LT: Liver transplantation; DSA: Donor-specific antibody.
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6 (12%) 3 (33%)
Rejected Rejected
66 Patients

Class I (A-B-C)
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58 (88%) 8 (12%)
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P=0.01

Figure 2 Prevalence of class | and Il donor-specific antibodies pre-transplant and post-transplant correlated with the prevalence of
rejection. A: Pre-transplant; B: Post-transplant. DSA: Donor-specific antibody.
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Figure 3 Human leucocyte antigens typing in patients with preformed and de novo donor-specific antibodies. X-axis represents number of
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patients. A: Distribution by Class; B: Distribution by locus. DSA: Donor-specific antibody; dnDSA: De novo donor-specific antibody.
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Figure 4 Pre and post liver transplant donor-specific antibodies frequencies-locus distribution. A: DQ allele; B: DR allele.
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Figure 5 Rejection-free survival according to de novo donor-specific antibodies. DSA: Donor-specific antibody.

Table 2 shows the HLA mismatch value (MM) analysis in patients who developed rejection vs those who did not.
Higher MM values were observed in the rejection group, particularly at locus A. However, these differences were not
statistically significant.

DISCUSSION

Donor selection for LT has traditionally prioritized clinical urgency, blood group compatibility, and donor size, with HLA
compatibility and the presence of DSAs being often overlooked. Nonetheless, recent studies have highlighted the
significance of DSA in liver graft outcomes. Since DSA is a major contributor to allograft dysfunction and loss, monitoring
patients positive for antibodies is crucial for improved post-transplant rejection and fibrosis-free survival[11,12].

In the present study, the prevalence of preformed DSAs was low (15% for class I and 18% for class II). In contrast,
previous studies found dnDSAs in 50% of recipients[13-16]. Most dnDSAs were directed against HLA class II, with the
predominance of dnDSA/DQ present in 39% of patients evaluated after transplantation. The predominance of the DQ
locus has been described in previous studies[16].
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Table 1 Patients’ characteristics, n (%)

Number of patients included 67
Gender, male 37 (55)
Age at transplant (months), median (IQR) 11.9 (7.7 to 24.6)
Weight at transplant (kg), median (IQR) 7.4 (6.4 to 11.5)
Z-score BMI, median (IQR) -0.4 (-1.3 to -1.0)
PELD score, median (IQR) 14 (6 to 22)
GRWR (%), median (IQR) 3.2(2.5t04.0)
Transplant modality
Living donor 60 (90)
Deceased donor 7 (10)

Baseline disease

Biliary atresia 38 (57)
Acute liver failure 3(44)
Alagille syndrome 69
Primary liver tumor 4 (6)
Other 16 (24)

IQR: Interquartile range; BMI: Body mass index; GRWR: Graft-to-recipient weight ratio.

] HLA Class II (DQ) |

DSA - DQ before and after LT With rejection outocome
LT
5 patients DSA DQ + l DSA DQ + ‘ ‘ 60% rejected ‘

18 patients ‘ DSA DQ + ‘ ‘ 17% rejected |

P=10.01

Figure 6 Pre-transplant donor-specific antibodies, donor-specific antibody persistence, de novo donor-specific antibodies-DQ, and graft
rejection. DSA: Donor-specific antibodies; LT: Liver transplantation; HLA: Human leukocyte antigen.

However, it is difficult to determine when dnDSA could be detected after LT. Most studies on pediatric recipients are
small series, collected without a specific protocol, and no evaluation of preformed DSA was conducted. There are also
clues from renal transplantation that the prevalence of dnDSAs tends to increase over time[17]. Variations from 50
months to 10 years following LT have been described in studies on children[18,19].

The prevalence of DSA has been consistently reported to be higher in children[20]. Several hypotheses in the literature
explain the higher prevalence of DSA in pediatric patients. These include a heightened immune response in the
developing immune system, susceptibility to viral illnesses inducing non-specific HLA antibodies, and frequent blood
transfusions leading to sensitization[1].

The occurrence of dnDSA in LT recipients was lower than that in kidney transplant recipients, possibly because of the
ability of the liver to absorb anti-HLA antibodies. Although this study did not analyze the immunosuppression levels, it
is hypothesized that inadequate immunosuppression results in the emergence of dnDSA and T-cell-mediated rejection.
Given the significant association between CD4 + T cells and B cell immunity, inadequate immunosuppression may result
in insufficient blockade of CD4 + T cell helper activity against B cells, thereby facilitating DSA development[13].

The development of dnDSA could serve as a biomarker for the risk of T-cell-mediated rejection, potentially informing
treatment decisions. dnDSA directed toward HLA class Il was previously related to the development of rejection[4,20]. In
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Table 2 Analysis of human leucocyte antigen A, B, and DR mismatch and the presence of rejection, n (%)

With rejection, n =12 Without rejection, n = 53 P value
HLA A MM 0.08
0 1(83) 3(5.7)
1 7 (58.3) 45 (84.9)
2 4(33.3) 5 (9.4)
HLA BMM 0.12
0 0 5(94)
1 7 (58.3) 39 (73.6)
2 5 (41.7) 9(17)
HLA DR MM 09
0 1(8.3) 4(7.5)
1 9 (75) 41 (77.4)
2 2 (16.7) 8(15.1)
Class T MM
1 1(8.3) 8 (15.1) 0.16
2 6 (50) 37 (69.8)
3 1(8.3) 3(.7)
4 4(33.3) 5(94)
Total MM 0.52
2 2(16.7) 11 (20.8)
3 5(41.7) 32 (60.4)
4 1(8.3) 3(.7)
5 2(16.7) 3(5.7)
6 2(16.7) 4(7.5)

HLA: Human leucocyte antigen; MM: Mismatch value.

the present study, the DQ locus played a major role in the development of rejection and was associated with lower
rejection-free survival. In the group with persistent DSA/DQ, 60% developed rejection. The DQ locus antibody has been
described as a risk factor for decreased survival in solid organ transplant recipients[17]. Patient survival was not analyzed
in our study because all mortalities occurred at < 30 days after LT and these patients were not included in the study.

Recent studies have shown that dnDSAs are associated with rejection, fibrosis, inflammation, and shorter survival after
LT. Clinical factors, such as immunosuppression, infection, degree of ischemia-reperfusion injury, and level of HLA
expression, contribute to the development, affinity for DSA, and persistence of the antibody after transplantation, leading
to graft dysfunction[13].

Despite these insights, this study had several limitations. Pretransplant DSA samples were not collected from all
patients, and posttransplant DSA measurements were not uniform. Liver biopsies were performed based on clinical
suspicion, potentially leading to undiagnosed fibrosis. The C4d review was limited to patients with rejection, and HLA
anti-DQ MM analysis was not feasible.

CONCLUSION

The presence of DSA significantly increases the risk of rejection, with the highest incidence observed in patients with
persistent DAS/DQ. The predominance of class Il DSA targeting the DQ locus underscores its significance. DSA detection
can guide personalized immunosuppressive therapy and influence living-donor selection, highlighting the need for
continuous surveillance and personalized management to optimize LT outcomes. Further studies are required to
externally validate these results.

3%’@, WIG | https://www.wjgnet.com 3843 September 7,2024 | Volume30 | Issue33 |



Melere MU et al. HLA and DSA in liver transplantation

ACKNOWLEDGEMENTS

The authors express their gratitude to the members of the Imnmunology Laboratory at Hospital Santa Casa de Mise-
ricérdia de Porto Alegre/RS for the technical support provided and collaboration in the collections performed on donors
and recipients. We thank all those involved in the pediatric gastroenterology service, as well as the anesthetic and
surgical team of the Pediatric LT Unit at Hospital da Crian¢a Santo Anténio-Complexo Santa Casa de Misericérdia de
Porto Alegre.

FOOTNOTES

Author contributions: Melere MU, Feier FH, and Neumann J designed the research study and wrote the manuscript; Nader LS, Junior
MAF, da Silva CS, Montagner JM, Coral GP, and Bobsin GP collected and evaluated the data; Ferreira CT and Kalil AN wrote the
manuscript and critically evaluated the final version. All authors have read and approved the final manuscript.

Institutional review board statement: This study was approved by the Ethics and Research Committee of the Federal University of Health
Sciences of Porto Alegre (UFCSPA) and the Santa Casa de Misericordia de Porto Alegre Complex (ISCMPA) (approval numbers 3805918
and 3938979, respectively). This study was also registered at the Brazilian Clinical Trials Registry (ReBec) under number RBR-3
gtcvjU111112367585.

Informed consent statement: Upon signing the informed consent form for LT, the patients also provided signed authorization for sample
collection.

Conflict-of-interest statement: All the Authors have no conflict of interest related to the manuscript.

Data sharing statement: The original anonymous dataset is available on request from the corresponding author at

flavia.feier@gmail.com.

STROBE statement: The authors have read the STROBE Statement-checklist of items, and the manuscript was prepared and revised
according to the STROBE Statement-checklist of items.

Open-Access: This article is an open-access article that was selected by an in-house editor and fully peer-reviewed by external reviewers.
It is distributed in accordance with the Creative Commons Attribution NonCommercial (CC BY-NC 4.0) license, which permits others to
distribute, remix, adapt, build upon this work non-commercially, and license their derivative works on different terms, provided the
original work is properly cited and the use is non-commercial. See: https:/ /creativecommons.org/ Licenses/by-nc/4.0/

Country of origin: Brazil

ORCID number: Flavia H Feier 0000-0003-1339-2990; Jorge Neumann 0000-0002-1923-8348; Antonio N Kalil 0000-0002-2658-0731; Juliana de M
Montagner 0000-0002-3478-8882; Carolina S da Silva 0000-0003-0155-7057; Gabriela P Coral 0000-0003-4318-2871; Guilherme P Bobsin 0000-
0001-9344-648X; Cristina T Ferreira 0000-0002-9899-9478.

Corresponding Author's Membership in Professional Societies: International Liver Transplantation Society, No. 18973.

S-Editor: Qu XL
L-Editor: A
P-Editor: Wang WB

REFERENCES

1 Kiveld JM, Kosola S, Perdsaari J, Médkisalo H, Jalanko H, Holmberg C, Pakarinen MP, Lauronen J. Donor-specific antibodies after pediatric
liver transplantation: a cross-sectional study of 50 patients. Transpl Int 2016; 29: 494-505 [PMID: 26806435 DOI: 10.1111/tr1.12747]

2 Del Bello A, Congy-Jolivet N, Danjoux M, Muscari F, Kamar N. Donor-specific antibodies and liver transplantation. Hum Immunol 2016; 77:
1063-1070 [PMID: 26916836 DOI: 10.1016/j.humimm.2016.02.006]

3 Fontana M, Moradpour D, Aubert V, Pantaleo G, Pascual M. Prevalence of anti-HLA antibodies after liver transplantation. Transpl Int 2010;
23: 858-859 [PMID: 20003031 DOI: 10.1111/5.1432-2277.2009.01022.x]

4 Valenzuela NM, Reed EF. Antibody-mediated rejection across solid organ transplants: manifestations, mechanisms, and therapies. J Clin

Invest 2017; 127: 2492-2504 [PMID: 28604384 DOI: 10.1172/JC190597]

5 Viglietti D, Loupy A, Vernerey D, Bentlejewski C, Gosset C, Aubert O, Duong van Huyen JP, Jouven X, Legendre C, Glotz D, Zeevi A,
Lefaucheur C. Value of Donor-Specific Anti-HLA Antibody Monitoring and Characterization for Risk Stratification of Kidney Allograft Loss.
J Am Soc Nephrol 2017; 28: 702-715 [PMID: 27493255 DOI: 10.1681/ASN.2016030368]

6 Demetris AJ, Bellamy C, Hiibscher SG, O'Leary J, Randhawa PS, Feng S, Neil D, Colvin RB, McCaughan G, Fung JJ, Del Bello A, Reinholt
FP, Haga H, Adeyi O, Czaja AJ, Schiano T, Fiel MI, Smith ML, Sebagh M, Tanigawa RY, Yilmaz F, Alexander G, Baiocchi L,
Balasubramanian M, Batal I, Bhan AK, Bucuvalas J, Cerski CTS, Charlotte F, de Vera ME, EIMonayeri M, Fontes P, Furth EE, Gouw ASH,
Hafezi-Bakhtiari S, Hart J, Honsova E, Ismail W, Itoh T, Jhala NC, Khettry U, Klintmalm GB, Knechtle S, Koshiba T, Kozlowski T, Lassman

3%9@) WJG | https://www.wjgnet.com 3844 September 7,2024 | Volume30 | Issue33 |


mailto:flavia.feier@gmail.com
https://creativecommons.org/Licenses/by-nc/4.0/
http://orcid.org/0000-0003-1339-2990
http://orcid.org/0000-0003-1339-2990
http://orcid.org/0000-0002-1923-8348
http://orcid.org/0000-0002-1923-8348
http://orcid.org/0000-0002-2658-0731
http://orcid.org/0000-0002-2658-0731
http://orcid.org/0000-0002-3478-8882
http://orcid.org/0000-0002-3478-8882
http://orcid.org/0000-0003-0155-7057
http://orcid.org/0000-0003-0155-7057
http://orcid.org/0000-0003-4318-2871
http://orcid.org/0000-0003-4318-2871
http://orcid.org/0000-0001-9344-648X
http://orcid.org/0000-0001-9344-648X
http://orcid.org/0000-0001-9344-648X
http://orcid.org/0000-0002-9899-9478
http://orcid.org/0000-0002-9899-9478
http://www.ncbi.nlm.nih.gov/pubmed/26806435
https://dx.doi.org/10.1111/tri.12747
http://www.ncbi.nlm.nih.gov/pubmed/26916836
https://dx.doi.org/10.1016/j.humimm.2016.02.006
http://www.ncbi.nlm.nih.gov/pubmed/20003031
https://dx.doi.org/10.1111/j.1432-2277.2009.01022.x
http://www.ncbi.nlm.nih.gov/pubmed/28604384
https://dx.doi.org/10.1172/JCI90597
http://www.ncbi.nlm.nih.gov/pubmed/27493255
https://dx.doi.org/10.1681/ASN.2016030368

16

19

20

Melere MU et al. HLA and DSA in liver transplantation

CR, Lerut J, Levitsky J, Licini L, Liotta R, Mazariegos G, Minervini MI, Misdraji J, Mohanakumar T, Mélne J, Nasser I, Neuberger J, O'Neil
M, Pappo O, Petrovic L, Ruiz P, Sagol O, Sanchez Fueyo A, Sasatomi E, Shaked A, Shiller M, Shimizu T, Sis B, Sonzogni A, Stevenson HL,
Thung SN, Tisone G, Tsamandas AC, Wernerson A, Wu T, Zeevi A, Zen Y. 2016 Comprehensive Update of the Banff Working Group on
Liver Allograft Pathology: Introduction of Antibody-Mediated Rejection. Am J Transplant 2016; 16: 2816-2835 [PMID: 27273869 DOI:
10.1111/ajt.13909]

Schiave T, Montagner J, Keitel E, Greenshields A, Liwski RS, Neumann J. The Halifax flow Crossmatch Protocol Results According to the
HLA Class and MFI of the DSA. BJT2023; 26 [DOI: 10.53855/bjt.v2611.500 eng]

Wesson RN, Etchill EW, Garonzik-Wang J. Application and interpretation of histocompatibility data in liver transplantation. Curr Opin Organ
Transplant 2017; 22: 499-504 [PMID: 28708813 DOI: 10.1097/MOT.0000000000000450]

Zhang Z, Zhao S, Si Z, Wang Z, Dong C, Sun C, Zheng W, Kai W, Zhang W, Song Z, Gao W, Shen Z. Incidence and risk factors of
subclinical rejection after pediatric liver transplantation, and impact on allograft fibrosis. Clin Transplant 2023; 37: e14894 [PMID: 36581321
DOI: 10.1111/ctr.14894]

Lee BT, Fiel MI, Schiano TD. Antibody-mediated rejection of the liver allograft: An update and a clinico-pathological perspective. J Hepatol
2021; 75: 1203-1216 [PMID: 34343613 DOI: 10.1016/j.jhep.2021.07.027]

Guiral S, Segundo DS, Irure J, Casafont F, Fortea JI, Puente A, Lopez-Hoyos M, Crespo J, Fabrega E. Number of Antibody-verified Eplet in
HLA-C Locus as an Independent Factor of T-cell-Mediated Rejection After Liver Transplantation. Transplantation 2020; 104: 562-567
[PMID: 31403556 DOI: 10.1097/TP.0000000000002921]

Song SH, Kim MS, Lee JJ, Ju MK, Lee JG, Lee J, Choi JS, Choi GH, Kim SI, Joo DJ. Effect of donor-specific antibodies and panel reactive
antibodies in living donor liver transplant recipients. Ann Surg Treat Res 2015; 88: 100-105 [PMID: 25692121 DOI:
10.4174/astr.2015.88.2.100]

Schluckebier D, Cousin VL, Petit LM, Belli D, Wildhaber B, Rougemont AL, Villard J, Ferrari-Lacraz S, McLin VA. Preformed and de novo
DSA are associated with T-cell-mediated rejection in pediatric liver transplant recipients requiring clinically indicated liver biopsy. Pediatr
Transplant 2020; 24: €13611 [PMID: 31682057 DOI: 10.1111/petr.13611]

Hirata Y, Yoshizawa A, Egawa H, Ueda D, Okamoto S, Okajima H, Yurugi K, Hishida R, Hirai H, Miyagawa-Hayashino A, Maeckawa T,
Haga H, Uemoto S. Impact of Antibodies That React With Liver Tissue and Donor-Specific Anti-HLA Antibodies in Pediatric Idiopathic
Posttransplantation Hepatitis. Transplantation 2017; 101: 1074-1083 [PMID: 28118175 DOI: 10.1097/TP.0000000000001653]
Miyagawa-Hayashino A, Yoshizawa A, Uchida Y, Egawa H, Yurugi K, Masuda S, Minamiguchi S, Maekawa T, Uemoto S, Haga H.
Progressive graft fibrosis and donor-specific human leukocyte antigen antibodies in pediatric late liver allografts. Liver Transpl 2012; 18: 1333-
1342 [PMID: 22888064 DOI: 10.1002/1t.23534]

Wozniak LJ, Hickey MJ, Venick RS, Vargas JH, Farmer DG, Busuttil RW, McDiarmid SV, Reed EF. Donor-specific HLA Antibodies Are
Associated With Late Allograft Dysfunction After Pediatric Liver Transplantation. Transplantation 2015; 99: 1416-1422 [PMID: 26038872
DOI: 10.1097/TP.0000000000000796]

Timofeeva OA. Donor-Specific HLA Antibodies as Biomarkers of Transplant Rejection. Clin Lab Med 2019; 39: 45-60 [PMID: 30709508
DOLI: 10.1016/5.c11.2018.10.007]

Goto R, Fukasaku Y, Ganchiku Y, Kawamura N, Watanabe M, Ota T, Hatanaka KC, Suzuki T, Shimamura T, Taketomi A. Post-transplant
donor-specific anti-HLA antibodies with a higher mean fluorescence intensity are associated with graft fibrosis in pediatric living donor liver
transplantation. Front Pediatr 2023; 11: 1172516 [PMID: 37181419 DOI: 10.3389/fped.2023.1172516]

Del Bello A, Congy-Jolivet N, Muscari F, Lavayssiere L, Esposito L, Cardeau-Desangles I, Guitard J, Dorr G, Suc B, Duffas JP, Alric L,
Bureau C, Danjoux M, Guilbeau-Frugier C, Blancher A, Rostaing L, Kamar N. Prevalence, incidence and risk factors for donor-specific anti-
HLA antibodies in maintenance liver transplant patients. Am J Transplant 2014; 14: 867-875 [PMID: 24580771 DOL: 10.1111/ajt.12651]
Grabhorn E, Binder TM, Obrecht D, Brinkert F, Lehnhardt A, Herden U, Peine S, Nashan B, Ganschow R, Briem-Richter A. Long-term
Clinical Relevance of De Novo Donor-Specific Antibodies After Pediatric Liver Transplantation. Transplantation 2015; 99: 1876-1881
[PMID: 25706279 DOI: 10.1097/TP.0000000000000638]

3%9@) WJG | https://www.wjgnet.com 3845 September 7,2024 | Volume30 | Issue33 |


http://www.ncbi.nlm.nih.gov/pubmed/27273869
https://dx.doi.org/10.1111/ajt.13909
https://dx.doi.org/10.53855/bjt.v26i1.500_eng
http://www.ncbi.nlm.nih.gov/pubmed/28708813
https://dx.doi.org/10.1097/MOT.0000000000000450
http://www.ncbi.nlm.nih.gov/pubmed/36581321
https://dx.doi.org/10.1111/ctr.14894
http://www.ncbi.nlm.nih.gov/pubmed/34343613
https://dx.doi.org/10.1016/j.jhep.2021.07.027
http://www.ncbi.nlm.nih.gov/pubmed/31403556
https://dx.doi.org/10.1097/TP.0000000000002921
http://www.ncbi.nlm.nih.gov/pubmed/25692121
https://dx.doi.org/10.4174/astr.2015.88.2.100
http://www.ncbi.nlm.nih.gov/pubmed/31682057
https://dx.doi.org/10.1111/petr.13611
http://www.ncbi.nlm.nih.gov/pubmed/28118175
https://dx.doi.org/10.1097/TP.0000000000001653
http://www.ncbi.nlm.nih.gov/pubmed/22888064
https://dx.doi.org/10.1002/lt.23534
http://www.ncbi.nlm.nih.gov/pubmed/26038872
https://dx.doi.org/10.1097/TP.0000000000000796
http://www.ncbi.nlm.nih.gov/pubmed/30709508
https://dx.doi.org/10.1016/j.cll.2018.10.007
http://www.ncbi.nlm.nih.gov/pubmed/37181419
https://dx.doi.org/10.3389/fped.2023.1172516
http://www.ncbi.nlm.nih.gov/pubmed/24580771
https://dx.doi.org/10.1111/ajt.12651
http://www.ncbi.nlm.nih.gov/pubmed/25706279
https://dx.doi.org/10.1097/TP.0000000000000638

JRnishideng®

Published by Baishideng Publishing Group Inc
7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA
Telephone: +1-925-3991568
E-mail: office(@baishideng.com
Help Desk: https://www.t6publishing.com/helpdesk

https:/ /www.wjgnet.com

© 2024 Baishideng Publishing Group Inc. All rights reserved.


mailto:office@baishideng.com
https://www.f6publishing.com/helpdesk
https://www.wjgnet.com

	Abstract
	INTRODUCTION
	MATERIALS AND METHODS
	HLA collection and analysis
	Liver biopsy
	Graft fibrosis
	Statistical analysis

	RESULTS
	DISCUSSION
	CONCLUSION
	ACKNOWLEDGEMENTS
	FOOTNOTES
	REFERENCES

