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Abstract

Objectives: Introduction of solid phase assays for HLA antibodies detection led to application of new algorithms for the 
immunological monitoring of patients in renal transplantation and prevented many cases of hum oral rejection. Methods: 
In this work, we made a single observation of a comparative study between ELISA and LUMINEX® on 60 patient’s sera 
prior to start using in routine LUMINEX® at the two compatibility department of Pasteur Institute Casablanca, Morocco. 
Data were analyzed following manufacturer recommendations. Finding: Concordance rates between the results for  
individual HLA Class I and Class II antigens measured by both techniques were found to be 73, 3%. Whereas discrepancies  
were around 25%. The use of sensitive and specific techniques in transplantation is an important parameter which could 
improve this field. Improvement: Following this study, significant difference between the tests was found, however 
LUMINEX detect HLA antibodies with higher sensitivity, which can provide additional information for the graft outcome.
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1.  Introduction
Anti HLA antibodies, are formed by the immune system, 
they occur following multiple pregnancies, blood trans-
fusions, and previous transplantation. Since it has been 
established that they’re the most common physiological 
obstacle to the success of kidney transplantation, they 
became the main objective transplantation field1.

To evaluate the immunological status of patients, a 
screening for reliable, sensitive and specific techniques 
is important. It enables to monitor the patient’s outcome 
and establishes a targeted treatment in case of rejection. 

The Complement Dependent Cytotoxicity test (CDC) 
was described for the first time2 and used for decades as 
the gold standard for anti HLA antibodies screening. In 
the middle of 90’s, the introduction of solid phase assays 

has allowed a better and more specific detection of anti-
bodies; such as the Enzyme Linked Immunosorbent assay 
method where antigen are fixed in TERASAKI plate, and 
the LUMINEX technical where antigen are coated in ani-
musofluorescent beads. The latter technical was recently 
introduced at the two compatibility unit at Pasteur 
Institute of morocco, whence the importance to lead a 
comparative study between both ELISA and LUMINEX 
for screening of anti HLA antibodies.

In this study, sera of 60 patients were tested in order 
to confirm the previous results of anti HLA screen-
ing obtained while using ELISA, and to evaluate the 
Sensitivity and specificity of LUMINEX technical. We 
provide an additional data regarding the efficiency of 
solid phase assays which are an important asset to the cli-
nician in kidney transplantation. 
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2.  Methods

2.1  Patient Population
This is a single center study of 60 sera of patients (41, 
64% women/58, 35% men) from transplant center in 
IbnRochd University hospital Casablanca, Morocco. The 
HLA Followed up was done at histocompatibility Unit of 
Pasteur Institute of morocco between September 2011 
and December 2013. 

46 patients were awaiting kidney transplantation, and 
14 sera was one year post-transplantation. 68% had previ-
ous blood transfusions. All the patients were CDC Cross 
match test negative. 

Blood was initially collected from patients in a dry 
tube and was directly centrifuged and allowed to settle. 
Sera were then retrieved and stored at -20°C until needed. 
All the techniques were performed following the manu-
facturer’s instruction. 

2.2.1  Inclusion and Exclusion Criteria

All the patients that were CDC negative and previ-
ously screened by ELISA were included in the study. All 
patients in post-transplant had a good follow-up. Sera for 
which results by ELISA were completely confirmed were 
excluded. Patients with incomplete clinical information 
as previous immunization, demographic data and who 
had over than 2 blood transfusions were excluded.  

2.2  Enzyme Linked Immunoabsorbantassay
Anti HLA antibodies screening was conducted at first 
by ELISA, LAT-mixed Class I/II (LATTM, One lambda, 
Canoga Park, CA).

The test provides pre-calibrated ELISA reagents 
for IGG antibody detection for HLA Class I or Class II 
antigen in human serum. Defined amounts of affinity 
purified HLA antigens are present in different wells of a 
TerasakiTray; the antibody specific binding from the test 
sample with any of these antigens is detected by a sub-
sequent incubation with alkaline phosphates-conjugated 
antibody that recognizes only human IGG. Reaction 
quantitative measurement is obtained by spectrophoto-
metric determination by following the addition of the 
appropriate substrate of the enzyme. HLA fusion is used 
for results interpretation. Test validation requires, a posi-
tive control DO that must be superior or equal to 5 times 
the negative control and at least equal to 50% of the posi-

tive control IgG, and a ratio of net OD of both positive 
and negative controls than 8; Net OD is represented by 
the average value of the background reaction noise (OD 
measured blank wells = white reaction). The assay cut-
off (S) is determined by multiplying the average net OD 
of the positive control HLA by 0.20, and the gray zone is 
between 1 and 1.25 times the threshold. Sera were con-
sidered positive when the net OD value is greater than 
the upper limit of the gray area (1.25 × S) and as negative 
when the net OD value is inferior to the threshold value. 

2.3 � LUMINEX Technology for Anti HLA 
Screening and Identification

In the Second step, the screening and identification 
were realized by LIFECODES life screen LMX Deluxe, 
and LIFECODES LMI/ID LM2Q for identification. The 
kits are commercialized by GenProbe (San Diego, CA), 
According to the manufacturer’s instructions; the data 
were analyzed by using Match IT (1.18.1.1) software.

The test involves a first incubation of beads with 
the patient’s sera. HLA antibodies that react with beads 
expressing corresponding HLA molecule are incubated 
with a secondary antibody conjugated to a phycoerythrin 
(PE) anti human IGG. The readout is then performed 
using a LUMINEX fluorocytometer. 

The signal intensity from each bead is compared to the 
signal intensity of negative control sera and negative con-
trol beads included in the bead preparation to determine 
if the bead is positive or negative for bound alloantibody.

To determine if an individual HLA bead is positive, 
the individual bead MFI is divided by the MFI for each 
Negative Control Bead (CON1, CON2 and CON3). From 
these quotients, the Background Adjustment Factor (BAF) 
is subtracted for the appropriate bead/CON combination.

The BAF is a pre-determined as the MFI ratio for each 
bead/CON combination to compensate for background 
noise due to bead variation. For PROBE I-01 and PROBE 
II-01, a positive value for any one of previous calculated 
measurements indicates a positive bead reaction. For all 
remaining beads, a positive value for any two of the calcu-
lations indicates a positive bead reaction. A negative value 
for all three calculations indicates a negative bead reaction. 

A sample is considered as positive for class I HLA-
specific antibodies if at least one of the seven (7) class I HLA 
beads is positive. And a sample is considered as positive for 
class II HLA-specific antibodies if at least one of the five (5) 
class II HLA beads is positive. And a sample is considered 
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as negative for HLA-specific IgG antibodies if all the HLA 
beads are found to be negative.

Statistical analysis was carried out using IBM SPSS 
Statistics software, version 22 for Windows XP, and fish-
er’s exact test was used to calculate results significance. A 
p-value less than 0.05 were considered significant. 

3.  Results

3.1  Screening Results: ELISA vs LUMINEX 
Results obtained for 60 sera patients by ELISA and 
LUMINEX were analyzed, and a threeshould supplier was 
used for interpretation. 

Concordance and discrepancies results for HLA Class I 
and HLA Class II are reported respectively in Table 1 and 2. 

Concordance was observed for 44 sera (73, 3%), where 
34 were ELISA Negative- LUMINEX Negative, and 10 sera 
was POSITIVE using both ELISA and LUMINEX. While 
discrepancy was obtained for 16 sera patients (26, 6%), where 
10 sera were ELISA negative/LUMINEX positive, and 6 sera 
ELISA positive- LUMINEX negative. (p = 0.006) (Table 1).

Table 1.  Screened sera results in HLA Class I using 
ELISA/LUMINEX 

LUMINEX 
NEGATIVE

LUMINEX 
POSITIVE

TOTAL

ELISA 
NEGATIVE

34 10 44

ELISA 
POSITIVE

6 10 16

TOTAL 40 20 60

In HLA class II, the concordance was obtained for 44 sera 
(73, 3%), where 35 sera were ELISA negative– LUMINEX 
negative, and 9 sera positive for both ELISA and LUMINEX. 

In the other hand, discrepancy was observed for 16 sera 
(26, 6%), where 6 sera were ELISA positive-LUMINEX 
negative, and 10 sera ELISA negative- LUMINEX posi-
tive. (p = 0.0105) (Table 2). 

Table 2.  Screened sera results in HLA Class II using 
ELISA / LUMINEX 

LUMINEX 
NEGATIVE

LUMINEX 
POSITIVE

TOTAL

ELISA 
NEGATIVE

35 10 45

LUMINEX 
NEGATIVE

LUMINEX 
POSITIVE

TOTAL

ELISA 
POSITIVE

6 9 15

TOTAL 42 18 60
FP: False Positive / FN: False Negative / TP: True Positive / TN: 
True Negative

3.2  Identification results 
In order to set a complementary comparison between 
ELISA and LUMINEX, an additional test was per-
formed by identification. Sera choose where those with 
a screening result not clearly determined in screening by 
LUMINEX. Sera were considered false positive, or false 
negative if at least one results was discordant.

In class I, 9 identifications were performed, and 1 
sera false positive, 1 sera false negative (Table 3) were 
obtained, while in class II only one sera was false posi-
tive (Table 4).

Sensitivity and specificity were calculated by inte-
grating the results of identification which were made  
to resolve discrepancies observed during initial  
analysis. The sensitivity, and specificity rates of  
LUMINEX tests, was respectively 58, 33% and  
75, 82%. 

Table 3.  Identifications results obtained using 
LUMINEX for discrepancies sera in HLA Class I 

N° of 
sera

ELISA 
Screening

LUMINEX 
Screening

LUMINEX 
Identification Results

9
13
22
25
44
47
51
53
55

NEG
POS
POS
POS
POS
NEG
POS
POS
NEG

NEG
POS
NEG
POS
NEG
NEG
POS
POS
POS

POS
POS
NEG
POS
POS
POS
POS
POS
POS

FP
TP
FP
TP
FN
FP
TP
TP
FN

Table 4.  Identifications results obtained using 
LUMINEX for discrepancies sera in HLA class II 

N° of 
sera

ELISA 
Screening

LUMINEX 
Screening

LUMINEX 
Identification Results

1
9

10

NEG
NEG
POS

POS
POS
POS

POS
NEG
POS

FN
FP
TP
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N° of 
sera

ELISA 
Screening

LUMINEX 
Screening

LUMINEX 
Identification Results

13
22
25
44
47
51
55

POS
POS
POS
POS
NEG
POS
POS

POS
NEG
POS
NEG
POS
POS
POS

POS
NEG
POS
NEG
POS
POS
POS

TP
FP
TP
FP
FN
TP
TP

4.  Discussion 
Recipients whom are sensitized to HLA antigen after immu-
nizing events represent one of the most critical issues in 
organ transplantation, increasing the frequency of rejection 
episodes3. It is therefore important to monitor patient in 
pre-transplant period to reduce the risk of acute rejection, 
to allocate adequate immunosuppressant and improve post-
transplant monitoring4. Over the years technics of screening 
and identification have had a crucial role in granting a com-
patible organ. Initially, microlymphocytotoxic test was used 
for the determination of anti-HLA antibodies using a panel 
of T lymphocytes with a large representation of different 
Class I antigens, sera reacting with the majority or the entire 
panel are those highly immunized5. Even the test was used 
for decades as the gold standard, number of technical prob-
lems persisted, as assay depend on the viability of the donor 
cells and in the case of deceased donors optimal viability is 
not always maintained, the test also detect IGG, IGM as well 
as auto-antibodies6.

Introduction thereafter of solid phase antibody detec-
tion assays such as ELISA and LUMINEX have helped 
to gradually replace the CDC, and enabled for several 
laboratories through number of studies to confirm their 
sensitivity and efficiency7–9. Our study was performed on 
60 patient’s sera in pre- and post-transplant. Sera were ini-
tially screened by ELISA, where in Class I, 56.6% of the 
sera were negative and 44.4% positive. The 60 sera were 
then screened by using LUMINEX technology. We thus 
obtained a concordance in class I and II of 73% (p = 0.001). 
These results are statistically significant. Results obtained 
by LUMINEX technology have cleared ambiguities in 
cases screened by ELISA where the values of PRA were in 
grey area. However, discrepancies obtained between both 
techniques as well as between different levels of screening 
and identification for some sera with LUMINEX could be 
explain by several technical parameters. On the one hand 
the use of reagents from two different companies, with 
different principles and protocols10, on the other hand 
the nature and expression of antigen as well as secondary 

reagents and the readout used11,12.  Therefore, bead assay 
represent the most sensitive method for HLA antibodies 
screening and identification and it was widely discussed. 
Results obtained showed a higher sensitivity and specific-
ity. Results were similar to those reported13, another study 
has shown better sensitivity and specificity in class I and 
class II for comparing to ELISA assay14. Furthermore a 
higher sensitivity has also been reported for LUMINEX 
technique compared to ELISA15. As the main issue with the 
CDC assay was its sensitivity, solid phase assays provide 
better results. In fact, ELISA is more sensitive than CDC in 
detecting HLA antibodies, but has the potential drawback 
of not distinguishing between complement fixing and non-
complement fixing antibodies. This issue was superseded 
by introduction of bead assays technology. In addition, to 
previously grafted patients and optimize the percentage of 
success of transplantation it is important to use a sensitive 
and specific technics since the use of different methods 
for detection of identification of HLA antibodies may 
lead inevitably to discrepancies16. The additional sensitiv-
ity enabled thus the detection of antibodies which was not 
detectable by CDC and ELISA and improved the success 
rate of transplantation. Lastly, as the main issue with CDC 
is its sensitivity, ELISA had initially been used for years 
in our laboratory but was unable to clearly define HLA 
specificities in such cases with a high PRA (up to 70%). 
Introduction of LUMINEX assay improved screening and 
identification results even for poorly sensitized sera; it is 
also provide an appropriate platform to study impact of 
different is types of antibodies on the outcome of trans-
plantation. . It was thus used as the reference technical to 
identify the exact HLA profile of patients. That being so, 
CDC test is still functional as final test of pre-transplant 
compatibility. 

5.  Conclusion 
The presence of reactive antibodies and their clinical 
impact are a real public health dimension in the preva-
lence of all immunization of patients. The use of sensitive 
and specific techniques should take into account the 
limitations of each, while strict interpretation takes into 
account the balance of patient histocompatibility and 
immunological status. 
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7.  Limitations of study
One of the limitations of our study is that sera were not 
tested twice using assays. If the tests were performed 
twice, it might confirm if additional difference between 
assays occurs, and it might show if there was any change 
in results. Furthermore, there was no additional demo-
graphic data provided for sera tested. 
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