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Introduction
Kidney transplantation is the therapy of choice for patients with 

end stage renal disease. Graft survival is optimal when donor and 
recipient are fully match for the human leukocyte antigens (HLA), 
however due to the high degree of polymorphism of HLA, in most 
situation, this is not possible. Therefore haploidentical (partially 
matched) siblings, parents or off-spring are considered as potential 
donor. The patient inherits the maternal HLA-antigen (IMA) from the 
mother and paternal antigen (IPA) from the father. Figure 1 illustrates 
how a parent or sibling can share one haplotypes with the recipient and 
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differ for the other haplotype. When the patient is transplanted with a 
kidney from his mother or from a haploidentical sibling, the NIMA are 
the mismatched haplotype. In case the mother is transplanted from her 
offspring or from her husband the IPA is the mismatched haplotype. 

Several studies have been performed to investigate the influence of 
non-inherited and inherited parental antigens on transplantation and 
both immunizing (especially IPA) and tolerizing (the NIMA effect) 
[1,2]. These studies have shown better graft survival of kidney grafts 
from sibling who were mismatched for the NIMA haplotype compared 
with the NIPA haplotype mismatched sibling 1 (10-year graft survival 
of 77% and 49% respectively). Of particular importance is the finding 
of Burlingham et of equal survival of sibling derived graft expressing 
the NIMA to HLA-identical siblings. The status of feto-maternal 
microchimerism that occur in utero as a result of mixing of non-
inherited maternal antigens which lead to co-existence of cells from 
two different genes in the fetus was thought to be an important factor 
involved in the induction of tolerance [3,4].

 In contrast, this effect was not present when maternal grafts were 
used 5. Several explanations were given for this paradox phenomenon 
[2]. It is known that many multiparous women develop antibodies 
against IPA of the child [6]. It is possible that after maternal graft 

Figure 1. A scheme to designate the haplotypes of a family in which one of the offespring  
(patient) is a potential kidney recipient.  Both parents and sibling 2 and 3 share one haplotype 
with the patient (a and c respectively), the other haplotypes are considered for the patient 
as non-inherited maternal (NIMA) or paternal (NIPA) haplotypes (d and b respectively). 
Sibling 4 does not share any haplotype,while sibling 5 is genotypicaly identical.
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transplantation antigen presenting cells (APC) from the graft will 
recognize IPA of the recipient when the mother is the donor, however 
when the sibling is the donor the graft derived –cells will only recognize 
IMA that they encountered during fetal life, so possibly that the anti -IPA 
maternal response (donor) is responsible for undermining tolerance to 
NIMA. Another difference between maternal-derived graft and sibling 
derived graft is the fact that a maternal –derived graft can be seen as 
a second confrontation (the first encountered during pregnancy). In 
contrast a graft derived from sibling is a primary confrontation towards 
most of the antigens. These factors may influence the immunological 
response; therefore contribute to the fact that maternal grafts do not do 
better as sibling –derived graft (NIMA paradox) [7-9].

We describe here a case of successful second transplant due to 
persistence immune tolerance to NIMA despite repeated exposure to 
maternal antigens. The second graft was from a sibling- who shared 
NIMA with a failed first maternal - derived graft.

Case history 
A 26-year-old female with ESRD had her first kidney transplant 

from her mother in 2011. Her graft failed over the next two years due 
to chronic rejection. Her brother offered the second graft. HLA- typing 
for the patient and her two donors (the mother and the brother) is 
represented in Table 1. During the second transplant work up, her 
investigation showed positive HLA-Class II antibody screening only. 
Antibody identification by single antigen bead (SAB) on Luminix 
platform revealed weak DQ2 specificity of 600 mean fluorescent 
intensity (MFI) (Figure 2), which was interpreted as donor specific 
antibody( DSA) to the first donor, due to DQ2 antigen mismatch. HLA-
Typing of the new donor (her brother) showed sharing of DQ2 antigen 

with the first graft (mother) but FXM was negative for both T and B 
cells with the second donor. Patient proceeded to a Thymoglobulin 
induced second transplant in February 2014 from her brother. The first 
routine post-transplant SAB results showed remarkable increase in 
DQ2, MFI of 11380 (Figure 3). The treating nephrologist was alerted by 
us, and the patient was put under close surveillance, including repeating 
DSA tests despite normal serum creatinine level. A kidney biopsy was 
also performed and showed mild tubular injury in some tubules, with 
negative C4d staining. Because of the persistence elevation of DSA and 
in view of normal kidney function, the treating team kept questioning 
the antibody results. While having a stable normal serum creatinine, 
a second biopsy was obtained which showed the same previous 
histological findings, but with C4d focally positive. At this time, the 
patient received pulse steroids, five sessions of plasma exchange, 
intravenous immunoglobulin, and a single dose of Rituximab. 

Follow up DSA levels remained unchanged over the subsequent 
three weeks. As a result, patient and donors’ HLA data were reanalyzed, 
including performing DQ high resolution (HR) typing. 

HR typing confirmed HLA- DQB1*02:02 associated with 
DQA1*02:01 for both donors. But careful analysis of antibody revealed 
that the high antibody was non-donor specific. It was directed against 
a subgroup of DQ2 (HLA-DQB1*02:01 associated with DQA*05:01) 
(Figure 4). So an amended report was issued with the correct 
assignment of absent of donor specific antibody. The patient is now 
three years post-retransplant with very good renal function.

Discussion 
Due to the increasing number of highly sanitized patients that 

A B C DRB1 DQA1 DQB1
Patient 23, 33 42, 14 08, 17 03,  01 01,  04 05, 04
D1 (Mother) 23, - 42, 50 06, 17 03, 07 02,  04 02, 04
D2 (Brother) 03, 23 27, 50 06, 02 11,07 02, 05 02, 03(7)

The highlighted antigens are the repeat mismatch presented on the non-inherited maternal haplotype 

Table 1. HLA-Typing.

Figure 2. Single AntigenBead (SAB) reactivity panel showing Antibodies against HLA Class II single-antigen for pre-transplant sample. The most left portion represents bead number 
(Bead). Serologic equivalents are provided under the column labeled “Sero”. Allele Equivalents in the middle represent variable DQ αβ combinations for each bead. The most right portion 
represents a column chart of the median fluorescence intensity (MFI). The square marks the weak reactivity DSA.
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are difficult to match and transplant “acceptable mismatch” scheme 
was developed. In this context it was observed that highly immunized 
patients formed antibodies significantly less often against the NIMA 
[7,9] therefore patient transplanted with such kind of mismatch are 

Figure 3. Single antigenBead (SAB) reactivity panel showing Antibodies against HLA Class II single-antigen in post-transplant sample. The most left portion represents bead number 
(Bead). Serologic equivalents are provided under the column labeled “Sero”. Allele Equivalents in the middle represent variable DQ αβ combinations for each bead. The most right portion 
represents a column chart of the median fluorescence intensity (MFI).The square marks the positive DQ2 carrying beads.

considered acceptable mismatch and might be immunosuppressed 
differently.  

The detrimental effect of HLA Class II -antibodies directed against 
allograft antigens on transplantation outcome is well established [10-12]. 

Figure 4. Anti-class II specificity chart when both DQα, β chains are analyzed. The first arrow shows the positive DQ2 bead combined with DQA 05:01. The second arrow points to the 
correct weak DSA where the DQ2 bead has different α-chain.
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The significance of the DQ antibodies is increasingly recognized 
following the introduction of the SAB assay which considered today 
to be the most sensitive and specific method for alloimmunization 
assessment [13-15].  However, it is becoming clear that the detection 
of the HLA antibodies by SAB is not absolutely perfect due to the 
variation in densities and orientations of the antigen coated beads [16-
18]. HLA-DQ antigen consists of two (αβ) polymorphic chains [19]. 
Consequently both chains can induce immunologic response. Routine 
SAB testing approach, which assigns the specificities based on beta 
chains and ignores the contribution of the DQα chains, can lead to 
erroneous DQ –antibody assignments. Therefore, analysis of the DQ 
HLA antibodies quite often misleading by using the current serological 
definition [20,21]. Our report of strong DSA have disadvantaged this 
patient when, in reality, she only had weak level of DSA.

Several studies showed that maternal kidney graft have no improved 
graft survival with no advantageous effect of NIMA compared to 
NIMA effect from sibling. Several explanations were given for these 
phenomena [2,8,9], however, the exact mechanism underlying these 
phenomena is still not revealed. Our case is a further confirmation for 
this phenomenon by presenting an interesting combination for the 
same NIMA that has no advantageous impact in the first transplant 
when presented on maternal graft but demonstrated sustained 
tolerance to repeat mismatched NIMA when presented by the sibling 
donor. This case has encompassed both the NIMA paradox where the 
NIMA- carrying maternal graft did not offer survival benefit for the 
first graft ,while the same NIMA –offered tolerance advantage when 
presented on the second sibling-derived graft. We believe that this case 
should be a model to study further the different effect of NIMA to reveal 
the underlying mechanism. It further addresses the optimal selection of 
donor in presence of different haplotype mismatch options. 

In conclusion better recognition of the beneficial effect of NIMA 
and careful assignment of HLA- DQ-antibody are both important for 
better donor selection and patient management.  
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