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WHO Prequalification of In Vitro Diagnostics Programme 
PUBLIC REPORT 

 
Product: Enzygnost HIV Integral 4 

WHO reference number: PQDx 0214-064-00 
 
Enzygnost HIV Integral 4 with product codes OPKR03, OPKR05, OPKR07(Q) and 
Supplementary Reagents for Enzygnost/TMB with product code OUVP17 manufactured 
by Siemens Healthcare Diagnostics Products GmbH, CE-mark regulatory version, was 
accepted for the WHO list of prequalified in vitro diagnostics and was listed on 22 March 
2016. This report was amended on 04 April 2016 to correct a typographical error. 
 
Intended use: 
Enzygnost HIV Integral 4 is an enzyme immunoassay for the qualitative detection of HIV 
p24 antigen and specific antibodies to human immunodeficiency viruses of type 1 and 2 
(HIV-1 including HIV-1 subtype O virus and HIV-2) in human serum and plasma. The 
enzyme immunoassay can be processed using the ELISA processors, BEP® III System, BEP® 
2000 System, BEP 2000 Advance® System as well as the Quadriga® Systems. A non-
automated processing of the test procedure is also possible. 
 
Assay description: 
Enzygnost HIV Integral 4 is a fourth generation enzyme immunoassay. The specific 
antibodies to HIV contained in the test sample bind to the antigens in the reaction wells of 
the HIV Integral 4 test plate and the HIV p24 antigen present in the specimen to the 
monoclonal anti-HIV p24 specific antibodies, accordingly. The biotinylated components 
(recombinant HIV proteins or synthetic peptides respectively monoclonal anti-HIV p24 
antibodies) of HIV Integral 4 Conjugate 1 bind in the second step to these specific 
antibodies respectively to the HIV p24 antigen (antigen sandwich respectively antibody 
sandwich). In the third step, HIV Integral 4 Conjugate 2 (streptavidin/POD) reacts with the 
bound biotin conjugates. The enzyme portion of HIV Integral 4 Conjugate 2 causes the 
Chromogen Working Solution to turn blue. This reaction is stopped by the addition of 
Stopping Solution POD, which causes a color change to yellow. The color intensity is a 
measure of the immunochemical reactivity of the HIV-specific antibodies and the 
concentration of HIV p24 antigen in the specimen. 
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Test kit contents: 

Component 
 

2 x 96  
tests/kit 
Product code 
OPKR03 

10 X 96 
tests/kit  
Product code 
OPKR05 

10 X 96 
tests/kit  
Product code 
OPKR07(Q) 

Test Plate  
Recombinant proteins (E. coli) 
containing HIV1 gp41, HIV1 (subtype 
O) gp41, HIV2 gp36 as well as two 
monoclonal antibodies (mouse) to 
HIV p24 antigen coated 
microtitration plate 

2 x 96 wells 10 x 96 wells 10 x 96 wells 

Sample Buffer  
Phosphate buffer with BSA and 
TRITON X-100; coloured pink 
(Contains preservative phenol (≤ 1 
g/L) 

2 x 5 ml  
 

6 x 5 ml  
 

2 x 25 ml 

Conjugate 1 Buffer  
TRIS/HCl buffer with SAPOGENAT 
T500 and 
Casein 
(Contains preservative phenol (≤ 1 
g/L) 

2 x 12.5 mL  
 

10 x 2.5 mL 2 x 75 mL 

Conjugate 1  
Lyophilizate of recombinant E. coli 
HIV-1, HIV-2 and HIV-1 (subtype O) 
synthetic peptides and two 
monoclonal antibodies (mouse) to 
HIV p24, biotinylated; coloured blue 
(Contains Proclin 300) 

2 x 12.5 ml  
 

10 x 12.5 ml  
 

2 x 10 mL of 
concentrated 
Conjugate 1  

Conjugate 2  
Streptavidin/peroxidase (POD) 
conjugate in TRIS/HCl buffer; 
coloured yellow 
(Contains preservative phenol (≤ 1 
g/L) 

2 x 12.5 mL 10 x 12.5 mL 2 x 75 mL 
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Component 
 

2 x 96  
tests/kit 
Product code 
OPKR03 

10 X 96 
tests/kit  
Product code 
OPKR05 

10 X 96 
tests/kit  
Product code 
OPKR07(Q) 

Control, negative 
Stabilized human serum without HIV 
antigens and without antibodies to 
HIV-1, HIV-2 and HIV-1 (subtype O) 
antigens; coloured green.  
(Contains preservative phenol (≤ 1 
g/L) 

2 x 2 mL 
 

3 x 2 mL 
 

3 x 2 mL 
 

Control, positive 
Heat-treated human serum with 
antibodies to HIV-1 antigens in 
HEPES 
buffer; coloured red 
(Contains preservative phenol (≤ 1 
g/L) 

2 x 2 mL 
 

3 x 2 mL 
 

3 x 2 mL 
 

Instructions for use 1 1 1 

Polyethylene bag 1 1 1 

 
 

Items required but not provided: 

Item Product code  

Supplementary reagents kit for 
Enzygnost®/TMB  

OUVP17 

Buffer/Substrate TMB 

Chromogen TMB 

Stopping Solution POD 

Washing Solution POD 

Adhesive foils 

Empty bottle for the Chromogen Working 
Solution 

Instructions for Use 

Non-automated processing instrumentation requirements 

Incubator N/A 

Microtitration plate washer N/A 

Spectrophotometer suitable for 96-well plates 
(450nm measuring and 650nm reference 
wavelengths) 

N/A 

Automated processing instrumentation requirements 
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BEP® III System: for automated processing and 
evaluation of the test after manual dispensing 
of samples and controls 

TBC 

BEP® 2000 System/BEP® 2000 Advance System: 
for fully automated processing and evaluation 
of the test 

TBC 

Quadriga® System: for fully automated 
processing and  evaluation of the test in 
combination with BEP® III 

TBC 

Precision pipettes plus tips N/A 

 
Storage: 
The test kit should be stored unopened at 2-8 °C. Once opened, refer to IFU for storage 
conditions.  
 
Shelf-life: 
12  months. 
 
Warnings/limitations: 
See manufacturer’s instructions for use. 
 
WHO special warnings: 
WHO reviewed the instructions for use that were current at the time of WHO 
prequalification, and a number of changes were suggested. Most, but not all, changes 
were made by the manufacturer (WHO comments relate to intended use, warnings and 
precautions, preparation of reagents, certain aspects of test procedure, results, 
nomenclature). 
 
Furthermore, it should be clear to end-users that the product does not contain a positive 
quality control for HIV-1 p24 antigen. Therefore, end-users are encouraged to source 
external quality control material for HI-1 p24 antigen. 
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Summary of prequalification assessment for Enzygnost HIV Integral 4 
 
 Date Outcome 

PQ listing 22 March 2016 listed 

Dossier review N/A MR 

Site inspection(s) 13 April 2015 MR 

Laboratory evaluation 16 November 2015 MR 

 
MR: Meets Requirements 
N/A: Not Applicable 
 
Prioritization for prequalification  
Based on the established criteria, Enzygnost HIV Integral 4 was given priority for WHO 
prequalification. 
 
Product dossier assessment  
In accordance with the WHO procedure for abbreviated prequalification assessment, 
Siemens Healthcare Diagnostics Products GmbH was not required to submit a product 
dossier for Enzygnost HIV Integral 4  as per the Instructions for compilation of a product 
dossier (PQDx_018 v1). Notwithstanding, certain aspects of the product dossier previously 
submitted for stringent regulatory review were reviewed by an assessor during the site 
inspection. 
 
Manufacturing site inspection 
In accordance with the WHO procedure for abbreviated prequalification assessment, a 
shortened inspection with fewer inspectors was conducted at the site of manufacture 
(Emil-von-Behring Straße 76, 35041 Marburg, Germany) of Enzygnost HIV Integral 4  in 24-
26 February, 2015 as per the Information for manufacturers on prequalification inspection 
procedures for the sites of manufacture of diagnostics (PQDx_014 v1).  
 
The inspection found that the manufacturer had an acceptable quality management 
system and good manufacturing practices in place that ensured the consistent 
manufacture of a product of good quality. 
 
The inspection was concluded with the final inspection report sent 13 April 2015.  
 
Based on the site inspection and corrective action plan review, the quality management 
system for Enzygnost HIV Integral 4  meets WHO prequalification requirements.  
 
Laboratory evaluation 
Enzygnost HIV Integral 4 was evaluated by WHO in the 2nd and 3rd quarter of 2015 using 
serum/plasma specimens. From this evaluation, we drew the following conclusions: 
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Enzygnost HIV Integral 4 is an enzyme immunoassay for the qualitative detection of HIV-
1/2 antibodies and HIV-1 p24 antigen in human serum and plasma specimens. A volume of 
100μl of specimen is needed to perform the assay. This type of assay requires laboratory 
equipment and cannot be performed in laboratories with limited facilities. Reading of the 
results must be performed with a spectrophotometer. 
 
In this limited performance evaluation on a panel of 1119 specimens, we found an initial 
sensitivity (95% CI) of 100% (99.2% - 100%) and an initial specificity (95% CI) of 99.2% (98.2% 
- 99.8%) compared to the reference results. The final sensitivity (95% CI) was 100% (99.2% 
- 100%) and the final specificity (95% CI) was 99.8% (99.2% - 100%) compared to the 
reference results. Lot to lot variation observed was within the acceptance range for most 
dilution series. For three series there was a difference of 2 dilutions. 
 
For eight seroconversion panels, Enzygnost HIV Integral 4 detected on average 1 specimen 
earlier than the benchmark assay (Enzygnost Anti-HIV 1/2 Plus [Siemens Healthcare 
Diagnostics Products GmbH]) and on average 0.375 specimens earlier than Vironostika HIV 
Ag/Ab (bioMérieux) EIA. 
 
For the mixed titer panel, Enzygnost HIV Integral 4 detected all specimens correctly, except 
one that was false reactive. For the HIV-1 p24 antigen panel, Enzygnost HIV Integral 4 
correctly classified most specimens. The assay was false non-reactive for 2 specimens. For 
the HIV culture supernatant panel, Enzygnost HIV Integral 4 detected all HIV-1 subtypes 
and the HIV-2 isolate. 
 
For the 1st International Reference Panel for anti-HIV [NIBSC code 02/210], Enzygnost HIV 
Integral 4 detected all subtypes tested (HIV-1 A, HIV-1 B, HIV-C, HIV-1 CRF01_AE, HIV-1 O 
and HIV-2). For the HIV-1 p24 antigen standard [NIBSC code 90/636], Enzygnost HIV 
Integral 4 detected to 0.39 international units. In contrast, Vironostika HIV Ag/Ab 
(bioMérieux) detected to 12.5 international units. 
 
In this study, 0% of the results were recorded as indeterminate. The invalid rate was 0%. 
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Labelling 

 

 

1. Labels 

2. Instructions for use 
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1. Labels 

1.1 Overview on kit components 

Product 
numbers of 
variants 

Overview on kit components 

OPKR 03 
(2 x 96) 
 
OPKR 05  
(10 x 96) 
 
OPKR 07 
(10 x 96 (Q)) 
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1.2 Table of assigned values (TAV) 

Component Document 

TAV 
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1.3 Labels for Product variant OPKR 03 (2x96) 

Component  Label 

Outer Box 

 

MTP MTP pouch with label 

MTP side label 

 

 MTP strip label 
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Component  Label 

Diluent 
(5 mL) 

 

Conjugate 1 
Diluent 
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Component  Label 

Conjugate 1 
(12.5 mL) 

 

Conjugate 2 
(12.5 mL) 
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Component  Label 

Control - 

 

Control + 
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1.4 Labels for product variant OPKR 05 (10x96) 

Component Label 

Outer Box 

 

MTP MTP pouch with label 

MTP side label 

 

 MTP strip label 

 



PQDx 0214- 064-00                       WHO PQDx PR                            March/2016, version 2.0 

 Page 15 of 36 

Component Label 

Diluent 
(5 mL) 

 

Conjugate 1 
Diluent 
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Component Label 

Conjugate 1 
(12.5 mL) 

 

Conjugate 2 
(12.5 mL) 
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Component Label 

Control - 

 

Control + 
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1.5 Labels for product variant OPKR 7 (10x96 Q) 

Component Label 

Outer Box 

 

MTP MTP pouch with label 

MTP side label 

 

 MTP strip label 
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Component Label 

Diluent 

(25 mL) 
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Component Label 

Conjugate 1 
Diluent 
(75 mL) 

 

Conjugate 1 
Conc 
(10 mL) 
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Component Label 

Conjugate 2 
(75 mL) 

 

Control - 
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Component Label 

Control + 
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2. Instructions for use (excerpt containing only the English version) 
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