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How to validate an HPV test for optimal clinical performance
Clinical sensitivity more accurately represents an assay’s ability to diagnose cervical disease

While analytical sensitivity is decisive for HIV or hepatitis C tests, it is much less significant in evaluating a test for the detection

of HPV DNA. Testing platforms with high analytical sensitivity (e.g., PCR-based tests) may yield positive results which are

clinically irrelevant and, thus, misleading.

Figure 2. Significance of the HC2 assay cutoff. This figure
compares the clinical relevance of the digene HPV HC2
DNA Test and PCR-based methods. The HC2 assay cutoff
value differentiates clinically irrelevant HPV infections from
those that are far more likely to lead to high-risk 
HPV-induced disease (1).

Figure 1. Clinical relevance of a cutoff value in relation to progression risk for CIN+.
Adapted from Snijders P.J.F. et al. (1). The thick dashed lines indicate the informative viral
load thresholds.

For HPV testing, clinical sensitivity is considerably more important: the goal

is to identify as positive only high-risk HPV infections that actually present a

likelihood of developing cervical cancer. The test procedure must define a

validated threshold value differentiating clinically relevant HPV infections

from an HPV DNA presence that does not correlate to future cervical 

disease (Figure 1).

The digene© HPV HC2 DNA Test (based on Hybrid Capture® 2 technology)

is the only HPV test procedure enabling physicians to estimate the 

clinical relevance of high-risk HPV infection using a validated threshold 

(cutoff) value specifying the number of DNA copies above which a test is

regarded as positive. The digene HPV HC2 DNA Test’s cutoff is 

approximately 5000 copies of HPV DNA. To date, all PCR methods lack

this threshold value, which is critical for patient management (Figure 2).
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Figure 3. Results, per study, of HC2 vs. PCR clinical sensitivity. This figure shows the results of each study’s measurement of the
digene HPV HC2 DNA Test and PCR methods in recognizing pre-cancerous stages (CIN 2+). See reference 5.
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The digene HPV HC2 DNA Test is the most extensively validated standardized HPV test 

Studies involving over 300,000 patients (2, 3, 4) have been conducted worldwide using the digene

HPV HC2 DNA Test. Additionally, numerous studies have employed a range of designs and clinical

end-points to determine sensitivity in detecting clinically relevant infections with high-risk HPV —

including dysplasia, pre-cancerous stages, and cervical cancer. Twenty-six selected studies 

demonstrate that results obtained with the digene HPV HC2 DNA Test are superior in clinical 

sensitivity when compared to PCR methods (Figure 3).

These studies, in total, found that the digene HPV HC2 DNA Test yielded results with a median of

94% clinical sensitivity. In contrast, PCR procedures showed a clinical sensitivity of only 82%. The

digene HPV HC2 DNA Test consistently provided superior sensitivity in detecting pre-cancerous

stages — required for both primary screening and triage risk assessment (Figure 4).
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Figure 4. Summary of HC2 vs. PCR clinical sensitivity. Numbers not bold-
faced indicate highest and lowest sensitivities found in the studies (5). 
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The digene HPV HC2 DNA Test detects the presence of 13 high-risk HPV types — using full-

length RNA probes complementary to the HPV DNA, special antibodies, detection reagents,

and chemiluminescence. Sample collection is similar to a Pap test, taking a smear of cells from

the cervix. The cells in the sample are denatured and the HPV DNA is split into single strands. The

basic assay steps are outlined below.

Hybridize RNA probe with target DNA.
Target DNA combines with specific
RNA probes, creating RNA:DNA
hybrids.

Hybrid capture. RNA:DNA hybrids are
captured onto a solid phase coated
with universal capture antibodies 
specific for RNA:DNA hybrids.

Signal amplification. Captured
RNA:DNA hybrids are detected with
multiple antibodies conjugated to 
alkaline phosphatase. The signal 
resulting from the chemiluminescent
reaction is read and results interpreted.

The digene HPV HC2 DNA Test is a primary tool for detecting only clinically relevant HPV

infections

The determination of whether a high-risk HPV infection may lead to cervical cancer is 

highly dependent on the number of detected copies of virus DNA. Only the digene HPV HC2

DNA Test provides these clinically significant results, and remains effective throughout all

stages of disease progress.

The digene HPV Test

Signal strength is proportional to the HPV load in the sample. The clinically validated cutoff value

of the digene HPV HC2 DNA Test is 1 pg/ml or approximately 5000 viral copies/sample.

Samples with lower numbers of virus copies are classified as negative. The digene HPV HC2 DNA

Test provides the highest clinical sensitivity required for the diagnosis of HPV and patient 

management.

In contrast, in PCR, primers bind to and amplify defined areas of virus DNA presenting a number

of disadvantages (Table 1). Due to the absence of a threshold value for PCR-based tests, the 

number of clinically irrelevant positive results may increase. Additionally, and critically, PCR can

signal false negatives in the presence of advanced disease (6). Most PCR methods are based on

primers targeting L1 or E1 regions of the HPV genome. These targeted segments may be 

eliminated when virus DNA is integrated into the human genome — a precursor for many

advanced stages of the disease. Many PCR methods yield false-negative results that do not 

recognize a proportion of disease stages such as severe dysplasia and cervical carcinoma.
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HC2 PCR

CE-marked and FDA-approved Yes No

Clinical performance 94% clinical sensitivity 82% clinical sensitivity 

Standardized method Yes No 

Risk of false negatives No Yes
due to inhibition 

Risk of false negatives No Yes  
due to L1 or E1 gene deletions

Throughput Up to 264  Depends on method 
tests in 8 hours

Data used to support Yes No
cervical cancer guidelines 

High-risk type profile Currently accepted Depends on method 
clinically relevant types 
16,18,31,33,35,39,45,
51,52,56,58,59,68 (7)

Table 1. HC2 and PCR: point-by-point comparison

Ordering Information
Product Contents Cat. no.

digene HPV HC2 DNA Test 96 tests for 40 cervical samples* 5196-1330

digene High-Risk HPV HC2 DNA Test 96 tests for 88 cervical samples† 5197-1330

* Includes probe diluent, high-risk probes, quality controls, calibrator, capture microplate, reagents, and buffers. 
†  Includes probe diluent, high-risk and low-risk probes, quality controls, calibrator, capture microplate, reagents, and buffers.

Trademarks: QIAGEN®, digene®, Hybrid Capture® (QIAGEN Group). 

1053632 08/2008 © 2008 QIAGEN, all rights reserved.

Visit www.qiagen.com/hpv for further information. 
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The digene HPV HC2 DNA Test and digene High-Risk HPV HC2 DNA Test are intended for in-vitro diagnostic use.  



1053632   08/2008 Sample & Assay Technologies

www.qiagen.com

Australia � Orders 03-9840-9800 � Fax 03-9840-9888 � Technical 1-800-243-066

Austria � Orders 0800/28-10-10 � Fax 0800/28-10-19 � Technical 0800/28-10-11

Belgium � Orders 0800-79612 � Fax 0800-79611 � Technical 0800-79556

France � Orders 01-60-920-920 � Fax 01-60-920-925 � Technical 01-60-920-930

Germany � Orders 02103-29-12000 � Fax 02103-29-22000 � Technical 02103-29-12400

Ireland � Orders 1800 555 049 � Fax 1800 555 048 � Technical 1800 555 061

Italy � Orders 02-33430411 � Fax 02-33430426 � Technical 800 787980

Luxembourg � Orders 8002-2076 � Fax 8002-2073 � Technical 8002-2067

The Netherlands � Orders 0800-0229592 � Fax 0800-0229593 � Technical 0800-0229602

Spain � Orders 91-630-7050 � Fax 91-630-5145 � Technical 91-630-7050

Switzerland � Orders 055-254-22-11 � Fax 055-254-22-13 � Technical 055-254-22-12

UK � Orders 01293-422-911 � Fax 01293-422-922 � Technical 01293-422-999


