
Evaluation of the HISTO SPOT® HLA AB system as a 

comparison tool against existing single antigen bead assays 

Introduction Results
The HISTO SPOT® HLA AB system (BAG Health Care GmbH, Germany) is a multiplex

immunodiagnostic microarray which is performed on the automated MR.SPOT® 2.0 Processor

(Figure 1). In this assay Microtiter plates are printed with various recombinant HLA antigens, these

are based on recombination single antigens produced in mammalian and insect cells (no bacterial

cells used). Each antigen is printed on the bottom of the well to have an independent spot (Figure

2). After initial dilution of the sera into a test strip, these strips are placed in the MR.SPOT® 2.0

Processor. The assay is then fully automated on the processor and is automatically analysed and

interpreted using HISTO Match software (Figure 3)1,2. Our aim was to compare this assay against

existing luminex single antigen bead technologies to determine suitability for adoption into a clinical

laboratory setting to assist with antibody assignments for solid organ transplant patients. A cohort of

50 patients was identified for each of Class I and Class II respectively. Patient samples were chosen

because the antibody profiles were difficult to assign using LIFECODES® Single Antigen Assays

(LSA) (Immucor, USA) and One Lambda LABScreen®Single Antigen (Thermo Fisher, USA) assays.

The samples consisted of highly sensitised patients, random reactivity with no clear antibody

profiles, high background or disparate reactivity between the two Luminex kits.
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50 patients were tested across all three platforms LIFECODES® Single Antigen Assays (LSA)

(Immucor, USA),One Lambda LABScreen®Single Antigen (Thermo Fisher, USA) and HISTO

SPOT® HLA AB system (BAG Health Care GmbH,Germany). Each patient sample was tested for

Class I and Class II. Sera aliquots were frozen, thawed at room temperature before being

microfuged at 11200 RPM for 5mins.

LIFECODES® Single Antigen Assays (Immucor, USA) were performed as per manufacturer's

instructions3 and analysed using the MATCH IT! Antibody software4. A positive result was defined

when the background adjusted MFI was ≥750.

One Lambda LABScreen®Single Antigen (Thermo Fisher, USA) assay was performed according to

the manufacturer’s protocol5 but in order to minimize complement interference sera were treated

with EDTA6,7,8,9. Results were interpreted using HLA FUSION software (One Lambda)10 and

expressed as MFI. A positive result was defined when the background-adjusted MFI was ≥750.

HISTO SPOT® HLA AB system (BAG Health Care GmbH,Germany) assay was performed as per

manufacturer’s instructions11 and antibody profiles determined using HISTO MATCH analysis

software (BAG Diagnostics)2.The microarray processor photographs the bottom of each test well.

The images are then transferred to the HISTO MATCH HLA Ab software.

After applying a grid to the spots, the software determines pixel intensity of the spot and subtracts

the background to calculate MCI (Mean Colour Intensity). This is comparable to the MFI in

Luminex. Positive/Negative reactions are achieved by software-defined sample specific cut-offs

using coefficient of variation (CV) for the background. The standard cut-off for Class I =

1+4*CVBackground and for Class II 1+5*CVBackground. HISTO MATCH HLA Ab software interpretation

was used to determine positivity2.

Figure  1 - MR.SPOT® 2.0 Processor taken from bag-diagnostics.com

Figure 2 – Printed Spots in the strip well 

Figure 3 – Work Flow of HISTO SPOT® HLA AB system taken from bag-diagnostics.com
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Combining antibody assignments from all samples, 770 class I Antigens were detected using One

Lambda LABScreen®Single Antigen assay, 526 using LIFECODES® Single Antigen Assays (LSA)

and 666 using HISTO SPOT® HLA AB system. For Class II there were 380 using One Lambda

LABScreen®Single Antigen assay, 291 using LIFECODES® Single Antigen Assays (LSA) and 386

using HISTO SPOT® HLA AB system. HISTO SPOT® HLA AB system detected more positive

Class I antigens than LIFECODES® Single Antigen Assays (LSA) but less Class I antigens than

One Lambda LABScreen®Single Antigen (Graph1) and for Class II the HISTO SPOT® HLA AB

system had more positive antigens than both One Lambda LABScreen®Single Antigen Assay and

LIFECODES® Single Antigen Assays (Graph 2). Each assay has non-specific binding/suspected

false positives with 168 class I Antigens detected using One Lambda LABScreen®Single Antigen

assay, 7 using LIFECODES® Single Antigen Assays (LSA) and 84 using HISTO SPOT® HLA AB

system. For Class II there were 111 using One Lambda LABScreen®Single Antigen assay, 19

using LIFECODES® Single Antigen Assays (LSA) and 157 using HISTO SPOT® HLA AB system.

For each sample tested, the number of positive antigens detected by HISTO SPOT® HLA AB

system were compared against the consensus of positive antigens on the other two assays i.e.

antigens assigned as positive by both One Lambda LABScreen®Single Antigen and

LIFECODES® Single Antigen assay simultaneously (Graph 5 and 6).
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Graph 5

By comparison HISTO SPOT® HLA AB system has a number of positive antigens not detected by

One Lambda LABScreen®Single Antigen or LIFECODES® Single Antigen assays suspected false

positives (Graph 7 and 8). There are also a number of positive antigens that have not been detected

by HISTO SPOT® HLA AB system suspected false negatives (Graph 9 and 10).

As there is no gold standard for Luminex antibody testing, it is challenging to determine antibody

specificity as each kit has its own issues with non-specific binding and problem beads/spots9,12,13,14.

This can be seen by the number of suspected false positive antigens detected by all three assays.

HISTO SPOT® HLA AB system as a third platform seems to be suitable for class I as it showed

96.82% agreement for Class I when compared with One Lambda LABScreen®Single Antigen

assay and LIFECODES® Single Antigen assay consensus with less suspected false positives than

One Lambda LABScreen®Single Antigen assay. Class II however showed only 81.55% agreement

when compared with One Lambda LABScreen®Single Antigen assay and LIFECODES® Single

Antigen assay consensus and had more suspected false positives than either of the other kits. This

initial sample pool comprising of samples with high background, from highly sensitised patients with

little to no correlation between the two existing luminex kits, may have reflected unfairly on the

overall evaluation of the HISTO SPOT® HLA AB system. Further testing with less difficult or

troublesome samples may increase the specificity and sensitivity of the system. An advantage of

the HISTO SPOT® HLA AB system is the predominately automated testing platform reducing

manual handling, increasing reproducibility and decreasing variation between users. HISTO

SPOT® HLA AB system as an adjunct may help resolve false reactivity of antibodies if there is no

correlation between alternate assays therefore prompting further investigations including surrogate

flow crossmatches. Using more than one platform is useful with any antibody testing in order to

gain experience in recognising false positive antigens that may be present with kit biases, helping

to assign truly clinically relevant antibodies therefore reducing mPRAs and ultimately transplant

wait times for sensitised patients.

Figure  4 – HISTO MATCH HLA Ab Software analysis page

HISTO SPOT® HLA AB system had less suspected false positives than One Lambda

LABScreen®Single Antigen and more than LIFECODES® Single Antigen assays for Class I (Graph

3) and for Class II the HISTO SPOT® HLA AB system had more suspected false positive antigens

than One Lambda LABScreen®Single Antigen Assay and LIFECODES® Single Antigen Assays

(Graph 4).

HISTO SPOT® HLA AB system had a total of 84 Class I and 157 Class II suspected false positives

and 15 Class I and 43 Class II suspected false negatives.
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