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Abstract 
Objective: Recipients usually undergo posttransplant rejection in HLA-identical transplantations. 
Recent studies have shown that MHC class І related chain A (MICA) has been found to be associated 
with allograft survival. The goal of this study is to investigate the correlation between matching rate 
of MICA alleles and posttransplant rejection in clinical living related donor transplantation (LRD) 
organ transplantations. Methods: Twenty pairs of blood samples were detected for HLA/MICA 
matching through polymerase chain reaction with sequence specific primers and for anti-MICA 
Abs using Luminex. At the same time, pathologic biopsies of all recipients were diagnosed and 
classified into different levels by the unified standard. Univariate Spearman’s analysis was estab- 
lished. Log-Rank analysis was performed twice, and Kaplan-Meier survival curves were generated 
to assess the relationship between MICA matching rates and posttransplant rejection in living-re- 
lated donor transplantations. Results-The result showed that HLA matching of all recipients and 
donors were identical, whereas MICA matching was not. There was statistical difference between 
pathological classification and survival (P < 0.05). The development of Abs to MICA was strongly 
associated with posttransplant rejection. Conclusions: Recipients with higher MICA matching rates 
with their donors had lower pathologic classifications and were more likely to survive longer. 
Lower graft survival and more rejection episodes were observed among recipients with lower MICA 
matching rates with donors. Aside from HLA matching, the MICA matching rate could be an im- 
portant prognostic index for LRD transplantations. 
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1. Introduction 
The HLA matching rate between donors and recipients is correlated with posttransplantation rejection and sur-
vival, and rejection can often be attributed to HLA mismatch. However, studies have also shown that transplant 
failure can occur in HLA-identical living-related donor (LRD) transplantations, suggesting the need to identify 
non-HLA antigens that lead to graft failure. Successive studies have indicated that non-HLA antigens contribute 
substantially to transplant failure in HLA-identical donor transplants [1]-[3]. 

MHC class І related chain A (MICA) is a non-classical Class І gene with 67 MICA alleles found in the major 
histocompatibility complex (MHC) in tight linkage disequilibrium with the human leukocyte antigen-B gene 
locus (HLA-B) [4]. Unlike classical class І molecules, the MICA protein without β2-microglobulin binding is 
expressed on the cell surface of endothelial cells, which makes this polymorphic molecule a target for both cel-
lular and humoral immune responses. MICA has many alleles and its diversity resides in different races and eth-
nic groups [5]. The polymorphic MICA gene can inducing graft versus host reaction (GVHR) or host versus 
graft reaction (HVGR) in transplantation, and a series of studies have shown that antibodies to this highly poly-
morphic molecule have been detected in patients who have undergone transplantations [6]-[9]. Moreover, allo-
graft-induced MICA antibodies have been implicated in transplant failure [10]-[12]. Frequently, patients who 
have experienced posttransplant rejection had more HLA and MICA antibodies than those with functioning 
grafts [13]. 

Presently, there are no reports of MICA alleles matching prior to LRD transplantations. Therefore, the MICA 
matching rates between recipients and donors we studied to evaluate their potential impact on posttransplant re-
jection in HLA-identical LRD organ transplantations. 

2. Materials and Methods 
2.1. Patients and Specimens 
With the approval of the Fourth Military Medical University Institutional Review Board, a retrospective chart 
review of 20 LRD organ transplantations was performed at Xijing Hospital, Fourth Military Medical University. 
Written informed consent was obtained from all participants. 

Four cases of LRD small intestine transplantations performed between 1999 to 2006 were enrolled in the cur-
rent study, including 3 cases of short gut syndrome (including the first case of LRD small intestine transplanta-
tion in China) and 1 case of posttraumatic enteric necrosis (two recipients were deceased and their pathological 
sections were taken as the research targets). At the same time, 6 cases of LRD liver transplantations and 10 cases 
of LRD kidney transplantations performed between 2006 and 2007 were also enrolled, including 4 cases of 
cirrhosis, 2 cases of hepatolenticular degeneration without hepatocellular carcinoma, and 10 cases of renal failure 
or uremia without renal carcinoma. All 20 pairs of donors and recipients were parent-child, except for one case 
of LRD kidney transplantation (uncle-child). Patients’ details are displayed in Table 2. 

All patients had negative donor-specific complement-dependent cytotoxicity (CDC) cross matches before the 
transplantations. All 20 donors were in good health and without specific underlying diseases. Recipients with 
posttransplant rejection episodes were treated with standard immunosuppression. Twenty pairs of donor-reci- 
pient whole blood specimens, and 20 recipient pathologic sections were taken for HLA/MICA matching and 
pathologic diagnosis after the transplantations in the present study. 

2.2. HLA Matching 
DNA was extracted from whole blood samples using HLA-Morgantm ABDR SSP Kit (Texas BioGene, Inc.) 
according to the manufacturer’s instructions. DNA sequencing for HLA matching was performed for the alleles 
HLA-A, HLA-B, and HLA-DR using the polymerase chain reaction with sequence specific primers (PCR-SSP) 
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technique. Each reaction, containing 20 - 150 ng genomic DNA was amplified in a final volume of 8 μL, which 
contained PCR buffer (8 M, 6 μL) and Taq DNA polymerase (5 U/μL, 0.06 μL). The PCR cycles for amplifica-
tion were performed after forced denaturation at 96˚C for 2.5 min (PE-9600 or PE-9700), with 33 cycles at 96˚C 
for 15 s, 65˚C for 60 s, 95˚C for 15 s, 62˚C for 50 s, 72˚C for 30 s, and final holding at a constant 4˚C. The am-
plification products (6 μL) were electrophoresed (2% gel and 0.5 × TBE buffer [pH 8.0]) at 8 - 10 V/cm for 5 - 7 
min in the same order, and were observed under an ultraviolet transilluminator thereafter. 

2.3. MICA Matching 
Genomic DNA from peripheral blood was extracted using TIANamp Blood kit as recommended. DNA extrac-
tion from paraffin sections, for the two deceased LRD small intestine transplantations, was performed following 
Goelz’s method. Eight frequent MICA genotypes (MICA*008, MICA*010, MICA*002, MICA*012, MICA* 
007, MICA*004, MICA*017, and MICA*049) consisting of 13 alleles in the Chinese Han population, were 
chosen as the study targets. Among them, MICA*002 contained 3 alleles (MICA*00201, MICA*00202, and 
MICA*00203). MICA*004, MICA*007, and MICA*012 contained 2 alleles each (MICA*00401, MICA*00402; 
MICA*00701, MICA*00702; MICA*01201, MICA*01201). The remaining 4 MICA genotypes have only one 
allele each. The frequency of the 8 chosen MICA alleles covered over 95% of all MICA alleles in the Chinese 
Han population (Table 1). 

 
Table 1. Primers’ sequence of selected 13 MICA alleles.                                                         

MICA alleles Primers’ name Primers’ code Primers’ sequence 

MICA*008 upstream 663C 5/-GCCTCAGAGGGCAACATC-3/ 

 downstream 952C’ 5/-ATAACAAAAATAGCAGCAGCC-3/ 

MICA*010 upstream 85C 5/-CAGAGCCCCACAGTCTTCC-3/ 
 downstream 454C’ 5/-TCTGGAGGACTGGGGCAC-3/ 

MICA*00201 upstream 692A 5/-GCAGGGCTTCTGGCTTCTA-3/ 

 downstream 1002G’ 5/-TTCTTCTTACAACAACAGACG-3/ 

MICA*00202 upstream 146T 5/-CAGGGTTTCTCGCTGAGGT-3/ 

 downstream 1002G’ 5/-TTCTTCTTACAACAACAGACG-3/ 

MICA*00203 upstream 341A 5/-AAGGCTTGCATTCCCTCCA-3/ 
 downstream 1002G’ 5/-TTCTTCTTACAACAACAGACG-3/ 

MICA*01201 upstream 139CA 5/-GTGCAGTCAGGGTTTCTCA-3/ 

 downstream 536A’ 5/-CTGCATGCATAGCGTGATAGA-3/ 

MICA*01202 upstream 237T 5/-CAGAAGATGTCCTGGGAAAT-3/ 

 downstream 536A’ 5/-CTGCATGCATAGCGTGATAGA-3/ 

MICA*00701 upstream 109T 5/-TAACCTCACGGTGCTGTCCT-3/ 
 downstream MM642A’ 5/-GTTGCCCTCAAAGGCCTCA-3/ 

MICA*00702 upstream 642T 5/-GTGAATGTCACCCGCAGT-3/ 

 downstream 820G’ 5/-CCTCTGCTCCTCTCCTTG-3/ 

MICA*00401 upstream 611G 5/-GCGTAGTCCTGAGGAGAAG-3/ 

 downstream 713G’ 5/-CCCATCCTGACGCCAGG-3/ 

MICA*00402 upstream 109T 5/-TAACCTCACGGTGCTGTCCT-3/ 
 downstream 433C’ 5/-TCCATTCCTCAGTCTCCAC-3/ 

MICA*017 upstream 139CG 5/-TGTGCAGTCAGGGTTTCTCG-3/ 

 downstream 341C’ 5/-CTCACAGACCCTAATCTCCC-3/ 

MICA*049 upstream 10820A 5/-GAGGGTCAGGAGAGGCCA-3/ 

 downstream 1088A’ 5/-GCATCCCTGTGGTCACTCA-3/ 

Control upstream hghsen 5/-CAGTGCCTTCCCAACCATTCCCTTA-3/ 

 downstream hghanti 5/-ATCCACTCACGGATTTCTGTTGTGT-3/ 

Control: Human growth hormone peptide. 
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MICA typing was performed with the PCR-SSP technique. A total of 390 PCRs were used for the MICA al-
leles. Each reaction, containing 10 ng genomic DNA, was amplified in a final volume of 10 μL, which contained 
10× PCR buffer (1 μL), internal control primers (human growth hormone, 0.1 μM), dNTP (1 μL, 200 μM), Taq 
DNA polymerase (0.5 μL, 1 U), and primer mixture (0.5 μL, 10 pmol/L), with sterilized water to reach the final 
volume. The PCR cycles for amplification were performed after forced denaturation at 95˚C for 5 min (PE-9600 
or PE-9700), with 30 cycles at 95˚C for 30 s, 63˚C for 50 s, 72˚C for 30 s, and a final holding at a constant 4˚C. 
The amplification products (6 μL) were electrophoresed [1% gel and 0.5 × TBE buffer (pH 8.0)] at 8 - 10 V/cm 
for 5 - 7 minutes in order, and were observed under an ultraviolet transilluminator thereafter. 

2.4. Pathological Diagnosis and Clinical Treatment 
All histopathology slides were diagnosed independently by two pathologists under light microscopy within 4 
weeks after the transplantations. For the LRD small intestine transplantations, the recipients were subjected to 
pathological biopsy through the ileal stoma by endoscope, and the severity was graded into four levels (0, І, II, 
and III), according to the degree of infiltration of inflammatory cells into the lamina propria, the structural 
changes in the mucous membrane, and apoptosis of the mucosal and crypt epithelia. In the LRD liver transplan-
tations, pathologic biopsies of the recipients were taken by paracentesis, and the severity was graded into four 
levels (0, І, II, and III) under the Banff standard, according to the degree of lymphocytic infiltration of the bi-
liary epithelium and the tunica intima of portal or hepatic veins [14]. Similarly, paracentesis was used in the 
LRD kidney transplantations, and the severity was graded into four levels (0, І, II, and III) according to the de-
gree of lymphocytic and monocytic infiltration of the glomeruli, nephric tubules, and renal interstitium under the 
Banff standard [15]. 

The clinical manifestations of posttransplant rejection included varying degrees of fever, nausea, vomiting, 
diarrhea, decreased renal function, and leukocytosis or lymphocytosis in the urine. Until the research was com-
pleted in May 2010, the 20 recipients who experienced symptoms of posttransplant rejection were followed up. 
Depending on the clinical symptoms, endoscopy, and biopsy results, they were prescribed standard antifungal, 
antibacterial, triple immunosuppressive regimen (cyclosporine A [CsA], steroids, and azathioprine or mycophe-
nolate mofetil [MMF]) and anti-lymphocyte globulins therapy in the event of corticoresistance. Immunosup-
pressive treatment was modified clinically. 

2.5. Detection of Abs against MICA 
Serum samples of living recipients were extracted six times after transplantations at 2, 4, 6, 8, 10, 12 month re-
spectively. Abs to MICA alleles were determined by Luminex flow cutomety, using Terasaki plates. 5 μL of 
LABScreen fluorescence beads and 20 μL serum of recipient were dispensed into test wells, incubated for 30 
minutes in 20˚C - 25˚C at low speed on a platform plate shaker. After that, 150 μL of 1 × PBS was added into 
each well, covered with bellows seal, shaking and centrifuging for 5 minutes at 1300 × g. At last, the plate was 
washed with buffer. A 100 μL quantity of 1 × PE conjugated antihuman IgG was added to each well and incu-
bated for 30 minutes. Finally, 80 μL of 1 × PBS was added, and the samples were read using LABScan 100 
machine. 

Serum samples were tested at 1:100 dilution for Abs against a panel of MICA alleles which covered 8 se-
lected MICA alleles in our study. The raw mean fluorescence intensity (MFI) values were normalized with neg-
ative control serum. A reading was considered positive if the fluorescent signal of each bead was above the MFI 
of negative control sera. 

2.6. Statistical Analysis 
SPSS16.0 for Windows was used to compute the statistical significance of the data among groups. All data met 
the need of statistical analysis of a small sample size. Balance and comparability between groups was analyzed 
by Cox Regression. The correlation between the matching rate of the 13 MICA alleles and the levels of post-
transplant rejection (pathological classification) were compared using Spearman’s analysis. Additionally, two 
log-Rank analyses were performed to investigate the statistical discrepancy between the MICA matching rate, 
the pathological classification, and the survival time. Subsequently, a survival curve was plotted. P-values < 
0.05 were considered statistically significant. 
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3. Results 
3.1. HLA Matching between Donors and Recipients 
HLA matching results of the 20 blood samples from the donors-recipient pairs were all half-matching (Figure 1). 
Almost all HLA-A, HLA-B, and HLA-DR alleles (including those newly published from 1996 to 2004) were 
detected by 96 series of primer amplifications. The samples were considered HLA half-matching based on 
computer software analysis and interpretation. 

3.2. MICA Matching Rate between Donors and Recipients, and Their Survival Time 
In spite of the same benchmark for HLA half-matching, the matching rate of MICA between recipients and do-
nors was irregular among the different LDR transplantations. The PCR-SSP results between donors and reci-
pients of the 8 MICA genotypes consisting of 13 alleles in the three different LRD organ transplantations are 
shown in Figure 2. The MICA matching rates were 10/13, 12/13, and 11/13 between the three selected pairs of  
 

 
Figure 1. PCR/SSP images of recipient-donor HLA half-matching in one 
case of LRD small intestine transplantation. The sequence of bands in A 
(recipient) is consistent with that of B (donor). The first band was conta-
minant detection, the 2nd to 25th band covered all HLA-A alleles, the 26th 
to 73th band covered all HLA-B alleles, and the 74th to 96th band covered 
all HLA-DR alleles through primers’ amplification. Positive bands labeled 
by numbers meant HLA alleles unmatched (Figure 1(A)).               

 

 
Figure 2. PCR/SSP images of 8 MICA genotypes consisted of 13 alleles 
between recipients and donors in three different LRD organ transplanta-
tions. A1: 13 MICA alleles of recipient in one case of LRD small intestine 
transplantation were aligned by the sequence mentioned in text, consistent 
with that of A2, B1, B2, C1, C2; A2: 13 MICA alleles matching rate of do-
nor was 10/13 to the recipient; B1, B2: MICA matching rate was 12/13 
between recipient and donor in one case of LRD liver transplantation; C1, 
C2: MICA matching rate was 11/13 between recipient and donor in one 
case of LRD kidney transplantation.                                    
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Recipient-donor samples (Figures 2(A)-(C)). The first vertical band represents the molecular weight standard, 
with the 13 transversal bands on the bottom representing the 13 selected recipient MICA alleles, which were ar-
ranged in sequence as follows: MICA*008, MICA*010, MICA*00201, MICA*00202, MICA*00203, MICA* 
01201, MICA*01202, MICA*00701, MICA*00702, MICA*00401, MICA*00402, MICA*017, and MICA*049 
from left to right (Figure 2(A1)). Similarly, 13 MICA alleles of donors were arranged in the same sequence 
from left to right (Figure 2(A2)). The results of the MICA matching rates for all 20 donor-recipient pairs, along 
with their survival times, are presented in Table 2. 

Considering 6 as the median of all selected 13 MICA matching rate, the given data were divided into two 
groups (>6/13 and ≤6/13 group), and their correlation and survival were analyzed by Log-Rank analysis. Cox 
Regression showed balance and comparability between groups. No statistically significant difference was ob-
served between the two groups (P = 0.118, P > 0.05, χ2 = 2.44; mean survival time in >6/13 group = 114.2 
months, 95% CI: 91.6 - 136.8; mean survival time in ≤6/13 group = 28.0 months, 95% CI: 15.3 - 40.8). Figure 3 
shows the survival curve, which indicates different trends between these two groups despite the statistically in-
significant difference. Another Log-Rank analysis was used to analyze the correlation between the pathologic 
classifications (І, II, and III) and survival. A statistically significant difference was observed between the groups 
(P = 0.05, P < 0.05, χ2 = 5.99). Figure 4 shows the survival curve of the three groups based on pathologic clas-
sification. 

3.3. Correlation between MICA Matching Rate and Pathologic Classification 
Spearman’s analysis of the correlation between the MICA matching rates and the pathologic classification indi-
cated a negative or inverse relationship (coefficient correlation = −0.715, P < 0.001, P < 0.05). Hence, the higher 
the matching rate of the MICA alleles, the lower the pathologic classification. 

For example, in LRD small intestine transplantation, apoptosis of mucosal epithelium, infiltration of inflam-
matory cells into lamina propria, and minimal dysplastic villi in the intestinal mucosa were observed in Level І 
(Figure 5(A)). In Level II, more serious inflammatory cell infiltration, apoptosis of mucosal epithelium, and 
dysplastic villi, accompanied by vacuolar degeneration in the basal epithelial cells and a decrease in beaker cells 
in the glands were observed (Figure 5(B)). Level III involves generous inflammatory cell infiltration into the 
mesenchyme, significant vasculitis, disappearance of the intestinal villus structure, and denaturation and des-
quamation of the mucosal epithelium (Figure 5(C)). 

 
Table 2. Patient characteristics and the data of MICA matching rate between recipients and donors, pathological classifica-
tion and survival.                                                                                        

Variable, n (%) 
Total patients (N = 20) 

MICA matching rate 
≤6/13 (n=7) 

MICA matching rate 
>6/13 (n = 13) 

Average age (years; SD) 23.4 ± 3.7 24.2 ± 5.6 

Gender   

Male 5 (71%) 10 (77%) 
Female 2 (29%) 3 (23%) 

Type of graft   

Intestine 2 (29%) 2 (15%) 

Liver 2 (29%) 4 (31%) 

Kidney 3 (42%) 7 (54%) 

Mean survival time (months; 95% CI) 28.0 (15.3 - 40.8) 114.2 (11.5 - 91.6) 

Survival information   
Living 4 (57%) 2 (15%) 

Dead 3 (43%) 11 (85%) 

Pothological classification   

I 0 (0%) 7 (54%) 

II 4 (57%) 6 (46%) 

III 3 (43%) 0 (0%) 

SD: standard deviation. 
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Figure 3. Survival curve of correlation between two groups (MICA 
matching rate >6/13 and ≤6/13 group) and survival. The dashed line 
represents the group wherein the MICA matching rate exceeded 6/13. 
The solid line represents the group in which MICA matching rate was 
less than or equal to 6/13.                                     

 

 
Figure 4. Survival curve of correlation between three groups (three 
levels in pathological classification: І, II, and III) and survival. The 
dashed line represents the level III group; the dotted line represents 
the level II group; the solid line represents the level І group.         

3.4. Abs to MICA Level in Different Period after Transplantations 
Serial samples from these patients were assessed for MFI of MICA Abs to correlate the MICA matching rate, 
MICA antibodies and posttransplant rejection. We found that the recipients with severe posttransplant rejection 
(11 patients of pathologic classification Level II/III) showed higher titers. However, the recipients with lighter 
posttransplant rejection (7 patients of pathologic classification Level І) showed lower tilters. In accord with Abs 
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against a panel of MICA antigens (company provided) and Abs to 8 selected MICA alleles in our study, MICA*002, 
*008, *004, *007 and *012 were selected as targets. According to MFI values to selected Abs in the different 
periods afte transplantations, we also drawed different curves. As shown in Figure 6(A) and Figure 6(B), Abs 
to MICA MICA*002, *008*004, *007 and *012 showed higher MFI values in group of severe posttransplant 
rejection, with a peak Abs titer during 5 - 6 months after transplantations. In contrast, Abs to MICA in group of 
lighter posttransplant rejection showed lower MFI values, without a peak Abs titer during the same time frame 
(Figure 6(C) and Figure 6(D)). 

4. Discussion 
HLA matching in organ transplantations has positive effect on posttransplant survival; higher HLA mismatches 
are associated with higher incidences of rejection and worse graft outcomes [16]. Thus, monitoring anti-HLA  
 

 
Figure 5. Images of microscopic pathology in three cases of LRD small intestine transplantations (HE stain, 
200×). (A) Pathological classification level І; (B) Pathological classification level II; (C) Pathological clas-
sification level III.                                                                          

 

 
Figure 6. MFI values of MICA antibodies in patients of different pathological classification level. For spe-
cific MICA alleles (MICA*002 and *008 in Panel A; MICA*004, *007 and *008 in Panel B), the curve 
represents the change of Abs titer in normalized MFI after transplantations. Serial monitoring of Abs to 
MICA alleles indicated that titers of MICA antibodies reached a peak during about 5 - 6 months after trans-
plantations in group of severe rejection (Curves A and B). Curves C and D showed the MFI values and ten-
dency of Abs to MICA in group of lighter posttransplant rejection.                                    
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antibodies would be helpful in predicting the risk of acute and/or chronic rejection [17]. Successive studies have 
also demonstrated the immune responses accompanying both HLA and/or MICA antibodies to mismatched do-
nor HLA and/or MICA antigens during the postoperative period; therefore, monitoring antibodies to both MICA 
and HLA could provide important prognostic markers for transplantation [18]-[21]. Although MICA and HLA 
are similar molecules, the two genomes have been demonstrated to share almost none of the polymorphic resi-
dues [22]; however, the response against MICA antigens is, in many ways, similar to the antibody response 
against HLA antigens. Therefore, MICA could be considered as a separate alloantigenic system that determines 
the specificity of MICA antibodies in alloantigen-sensitized patients, and the highly polymorphic MICA anti-
gens expressed in transplanted organs may cause posttransplant rejection [23]. Recent studies have highlighted 
the important role of non-HLA matching in LRD organ transplantations [24]. The gene product of MICA re-
portedly has a positive effect on posttransplant survival, because MICA-specific antibodies have been detected 
in recipients [25]. Recipients who are HLA compatible with their donors show better survival and lower inci-
dences of posttransplant rejection when matched additionally for non-classical HLA [26]. 

HLA half-matching is ideal when transplantation is between parents and children, except for the 25% chance 
of HLA complete-matching between siblings in LRD organ transplants, guarantees that the recipient haplotype 
contains the alleles of 3 of the 6 antigens (two HLA-І and one HLA-II). Although the association between MICA 
antibodies and posttransplant rejection has been confirmed, little information is available on whether MICA 
mismatch prevention enhances transplant outcomes. 

Based on statistical analysis of a small sample size, 20 precious clinical specimens were collected, including 
the first case of LRD small intestine transplantation in China. Unified standard of immunosuppressive regimen 
and pathologic classification was used in procedure of experiment. Balance and comparability existed in groups. 

After a serial investigation of the 20 pairs of donor-recipient whole blood samples, which had the same HLA 
half-matching, our data set indicated that all HLA half-matching pairs were irregular in terms of MICA alleles 
matching. In clinical observations and follow-ups, the best MICA matching rate was 12/13 in the LRD liver 
transplants and 11/13 in the kidney transplants. These two recipients, who experienced lesser degrees of post-
transplant rejection with optimistic long-term chances of survival, are currently alive at 48 and 42 months, re-
spectively. Two patients who underwent LRD small intestine transplantations in 1999 and 2003 had higher MICA 
matching rate with their donors are alive at present. On the other hand, two of the recipients who had lower 
MICA matching rates with their donors died from severe posttransplant rejection. Statistically, if 8 MICA alleles 
were used as the denominator, the worst MICA matching rate was 5/8 (10/13), whereas the best was 7/8 (10/13). 
In fact, the two deceased LRD small intestine transplantation cases were matched 4/8 (6/13 and 4/13). Mean-
while, the worst rate in all 20 pairs of donors and recipients was also 4/8 (4/13). Some MICA genetypes that 
consisted of two or more alleles have assumedly educed immunological effect overall, and different alleles in 
the same genotype have different functions and meanings. Consequently, there was no MICA matching rate less 
than 4/13 (four MICA genotypes comprising one allele each). Further studies are needed; however, the data in 
the current study provide a basis for future studies on the potential role of different MICA alleles in the same 
genotype in organ transplantations. 

The data analysis showed no exact correlations among MICA matching rate, and posttransplant rejection, and 
survival time. For instance, the first case of LRD small intestine transplantation in China, 1999, whose MICA 
matching rate with the donor was 10/13 (the best MICA matching rate thus far) has lived, to date, for 11 years, 
enjoyed a better quality of life, and had minimal posttransplant rejection and a pathological classification of Level І. 
The fourth case of LRD small intestine transplantation performed in 2003, whose MICA matching rate was also 
10/13, has lived for 7 years to date; however, the patient has experienced fever, refractory diarrhea, and malnu-
trition after the transplantation, with a pathological classification of Level II. Similarly, some of the recipients 
who had lower MICA matching rates with their donors experienced relatively lesser degrees of posttransplant 
rejection and/or pathological classification in LRD liver/kidney transplantation. One recipient of an LRD liver 
transplant, whose MICA matching rate was 7/13 (>6/13 group), experienced a lesser degree of posttransplant 
rejection (pathological classification of Level І), but died of other complications 29 months after transplantation. 
In contrast, one recipient of an LRD kidney transplant, whose MICA matching rate was 5/13 (≤6/13 group), ex-
perienced relatively severe posttransplant rejection (pathological classification of Level III), but survived and 
has been alive for 36 months to date. Overall, based on clinical observations and follow-up visits, posttransplant 
rejection in LRD liver/kidney is less severe than that in LRD small intestine transplantations. In view of immun-
ity of intestine, we concider that MICA matching have a greater effect on small intestine transplantation than 
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others. In our study, several possible reasons for this inconsistency between MICA matching rate, posttransplant 
rejection, and survival time were considered: First, the errors and extremes contributed by a relatively small 
sample size and individual differences in responses to immunodepressant; second, the numerous unusual MICA 
alleles that were not included in the study and other posttransplant complications that affected survival and re-
jection; and third, the different immunotolerances of different organs. 

To cater for the study between MICA matching rate and posttransplant rejection, we also detected MICA an-
tibodies in living recipients. The result showed that the high frequency of MICA (example for MICA*002, *008, 
*004, *007 and *012) had higher titers of antibodies than others. Based on detection of Abs to MICA in differ-
ent times after transplantations, we also found that the recipients of severe posttransplant rejection (pathologic 
classification Level II/III) had higher Abs titers than that of lighter posttransplant rejection. Clinically, the 
curves we drawed has not strict coincidence with the time and intensity of posttransplant rejection and compli-
cation. From the perspective of curves’ development, we consider that MICA antibodies have long-term effects 
on grafts. 

In conclusion, we have demonstrated the relationship of MICA matching rate and posttransplant outcomes 
from the standpoint of pretransplant matching. Our research indicates that better MICA matching rates corres- 
pond relatively to less posttransplant rejection and longer survival; therefore, the poor graft survival in our series 
of HLA-identical LRD organ transplantations could be explained by MICA incompatibility between recipients 
and donors. Based on our results, detection of MICA matching rates between donors and recipients before clini- 
cal transplantations could be used for prognostication of posttransplant outcomes. Closer MICA matching needs 
to be considered to improve graft outcomes among sensitized recipients. 
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