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ABSTRACT
BACKGROUND: The PRA test detects the presence of circulating IgG, which is considered deleterious. The presence of IgM can block the IgG, because of the anti-idiotypic net formation or the IgM link to IgG. A way to solve this problem can be the use of DTT, which is able to break the IgM molecule and its link to the antigen as well to the IgG. The main objective of this study was to verify if the sera treated with DTT had similar results when compared to the same sera not treated with it. 
MATERIAL AND METHODS: We used the PRA by ELISA method (LAT-M One Lambda kit) for 2000 samples, (1000 with DTT and 1000 without), analyzing only class I results. The Qui-square test was used to calculate if these differences were significant (p=0.05). We considered as an increase the results with more than 20% of difference in the PRA LAT-M sample index. Three groups were formed based on sample index values: group 1: sI < 0.80; group 2: sI 0.80 – 1.20; group 3: sI >1.20. 
RESULTS AND DISCUSSION: For the sera without DTT treatment we found 54.8% of the samples classified as group 1, 17.4% as group 2 and 27.8% as group 3. Treating the sera of the same samples with DTT, we had a decrease in group 1, from 54.8% to 32%. However, for samples classified as group 2 and 3 we had increases. Group 2 samples increased to 29.3%, while group 3 samples increased to 38.7%. Considering the data above, we verified that 23% of the total of patients in the study had an expressive increase in their sl. Among 1000 patients tested, 47% didn’t suffer any changes in sl, 46.1% suffered an increase and 6.9% suffered a decrease (p>0.001). By that, samples treated with DTT offer a higher level of security when it comes to detection of deleterious antibodies, since we can discard or confirm the existence of false negative results.
INTRODUCTION
The Major Histocompatibility Complex (MHC) also referred in humans as HLA complex is a genetic region with a series of closely linked genes that determine major histocompatibility antigens, that is, surface antigens that are responsible for immune recognition. The HLA complex contains an estimated 35-40 genes grouped into three regions located on the short arm of chromosome 6 (cf. Phelan and Mohanakumar, 2001). The class I region encodes genes for the classical transplantation molecules, HLA-A, HLA-B and HLA-C. The class II region encodes for the HLA-DR, HLA-DP and HLA-DQ molecules. One important characteristic of HLA genes is that they are highly polymorphic and numerous alleles exist at each locus.
The presence of preformed lymphocytotoxic antibodies reactive against donor lymphocytes in recipient serum, detected in a routine cross-match, is considered a contraindication to solid organ transplantation because of the high incidence of humoral allograft rejection, early graft failure, and poorer patient survival (Smith et al.,1993; Joysey, 1993 and Ratkovec et al., 1992). 
To identify patients at high risk of having a positive cross-match with a potential donor, the recipients are prospectively tested for antibodies against lymphocytes from a donor panel representative of all established HLA specificities, collectively referred to as measurements of panel-reactive antibodies (PRA). In addition to predicting an increased likelihood of donor-reactive anti-HLA antibodies and a consequent risk of early graft failure related to humoral rejection, several studies have shown that high levels of pre-transplantation PRA in cardiac and kidney allograft recipients are associated with adverse post transplantation outcome when compared with patients with low or negative reactivity (Smith et al., 1993). High PRA levels have been associated, in some studies, with increased frequency of acute cellular rejections, decreased long-term graft survival, and increased mortality rates (Loh et al., 1994 and Lavee et al.,1991). The clinical management of patient, pre- and post-transplant, must included screening and antibody specificity identification for anti-HLA class I and II antibodies.
Historically, the standard method for the detection of anti-HLA antibodies has been the complement dependent cytotoxicity (CDC) test (Kippax et al., 1985 and Zmijewski et al., 1990). The assay is performed with a panel of T and B lymphocytes with a broad representation of all defined HLA class I and II antigens. This method presents several disadvantages: detects only complement fixing antibodies; maintenance of a reliable consistent antigen panel which represents the ethnic composition of the area; differentiation between HLA specific and non-HLA antibodies and IgG versus IgM antibodies.
The use of anti-kappa human light chains globulins (AHG) have been introduced to increase the CDC assay sensitive and the addition of dithiothreitol (DTT), which digests IgM antibodies, resulted in more specificity by determination of the globulin isotype.
Recently, two new techniques were introduced as an alternative to the CDC assay, one is based on the enzyme linked immunoadsorbent assay (ELISA) and bead-based flow cytometric. These methods, it is possible to determine the presence of anti-HLA class I or II antibodies of IgG class is sera regardless of their ability to fix complement (Sumitran-Karuppan, et al., 1992 and Al-Hussein et al.,1994). The newer methodologies are advantageous because they are more objective, reproducible, sensitive and specific (Goggins and Geiselhart, 2003).
The ELISA test is based on the principle of presenting purified HLA antigens as targets for the antibodies binding which may be present in the patient’s sera. The specific biding of antibody from test sample with any of the antigens is detected by subsequent incubation with alkaline phosphatase-conjugated antibody that recognized only human IgG. Because this, it isn’t necessary treatment the sera by DTT.
Considering that natural IgM antibodies have been found to be involved in the control of IgG reactivity in normal serum regulating the immune responses by built a idiotypic network (Melero et al.,1997) and some IgM anti-HLA, in general, found in patients sera with rejection episodes and cytomegalovirus infection (Lietz,2005) or IgM-to-IgG anti-HLA antibody switching (Lietz,2005), but some times the presence of IgM can intervene, blocking the HLA antigens on the tray or binding on sera IgG, one or both these conditions can get a false negative result on ELISA tests.
OBJECTIVE
The main objective of this study was to verify if the sera treated with DTT had similar results on ELISA tests when compared to the same sera not treated with it.
MATERIAL AND METHODS
The presence of anti-HLA antibodies was investigated in 1000 sera samples of the 971 waitlisted patients (534 men and 437 women) to a kidney, pancreas or heart deceased donor transplant.

The serum samples were analyzed for the presence of IgG HLA class I specific antibodies using a commercial ELISA kit (LAT-M, One Lambda Inc.). The samples had been tested in duplicate: with/without dithiothreitol (DTT) treatment. The sera treatment consists in mix 10(l 0.05M DTT working solution with 90(l patient’s serum (final DTT concentration 0.005M), mix well and incubate at 37ºC for 30 minutes. The results were expressed by sample index (sI=DO/cut off), samples with sI<0.8 negative (Group 1), sI= 0.8 to 1.2 in the gray zone (Group 2) and sI>1.2 are positive (Group 3). All antibody positive samples were further evaluated to determine percent PRA, strength index and antibody specificity using LAT-1240 or LAT-1288 (One Lambda, Inc.), according manufacture’s recommendations. Antibody specificity was determined using a correlation coefficient (r) test and the HLAmatchmaker algorithm analyze. The samples class I results with/without DTT, with more 20% difference in the sI, were compared by Chi-square test with significance level of p=0.05.
RESULTS

The results for the sera without DTT treatment were: 27.8% positive, 17.4% gray zone and 54.8% negative; for sera with DTT treatment were: 38.7% positive, 29.3% gray zone and 32% negative (table 1). We verified an increase of  10.9% in positive samples.

Table 1: The PRA screening results.
	N=1000
	PRA NEG
Group 3
	Gray Zone
Group 2
	PRA POS
Group 1

	Samples with out DTT
	54.8%


	17.4%


	27.8%



	Samples with DTT
	32%


	29.3%


	38.7%



	Difference


	-22.8%


	+11.9%


	+10.9




Based on these data, 47% did not suffer any sI changes. 46% an increase, of which 23% had a highly expressive increase on sI. 7% suffered a decrease, but none turned positive to negative (p<0,001) (table 2).

Table 2: The number of PRA change
	Patient


	Samples


	PRA not change
	PRA increase
	PRA 

decrease

	1000 
	2000
	944
	920
	136

	
	
	47%
	46.1%
	6.9%


In table 3 there are some LAT-M and LAT-1240 / 1288 results. For the first four patients the changes in PRA value were very significant and important to decide transplant managements. For patients 5 and 6, the PRA increase added one new characterized antibody and for patient number 7 the decrease put a well characterized antibody, with correlation coefficient r=0.76, in the tail (r=0.61). We reported previously (Contini-Duarte, 2003) that there isn’t 100% of correlation between the LAT-M results and LAT- 1240 or 1288 results, this finds can be seen in the results of patient number 4. This patient sample was only tested for class I because of class II positive results and sI’s increase.
Table 4: LAT-M and LAT-1240 / 1288 results.

	Patients
	ELISA test
	Sample with out DTT treatment
	Sample with

DTT-treatment

	1


	LAT-M
LAT- 1240
	0.67 sI
3.6%
	3.81 sI
92.9%

	2

	LAT-M

LAT- 1240
	0.70 sI

1.8%
	1.29 sI

71.4%

	3

	LAT-M

LAT- 1240
	1.92 sI

32.1%
	4.28 sI

100%

	4

	LAT-M

LAT- 1240
	0.52 sI

3.6%
	0.90 sI

83.9%

	5

	LAT-M

LAT- 1240
	4.84 sI

75%
	5.90 sI

83.9%

	6

	LAT-M

LAT- 1240
	5.59 sI

40.6%
	5.92 sI

56.3%

	7

	LAT-M

LAT- 1240
	6.91 sI

75%
	5.92 sI

75%


DISCUSSION AND CONCLUSIONS

Previously we reported the absence of 100% of correlation between LAT-M results and the LAT1240/1288 results. LAT-M test is intended to screen the sera and should be more sensitive than LAT1240/1288, but, when we compared results found in LAT-M assays with same sera LAT1240 or 1288 results, we found 5% and 3.5% false negative results for class I and II respectively (Contini-Duarte, 2003). Using sera treated with DTT has proven to provide a higher level of security in detection of IgG antibodies, diminishing the occurrence of false negative results. 
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