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HBs | HBe | Anti- | Anti-HBc | Anti-HBc | Anti- Interpretation
Ag Ag HBe IgM 19G HBs
+ + - . - - Incubation
+ + - + + - Acute HBV or persistent carrier
state
+ + - - + - Persistent carrier state
+ - + +/- + - Persistent carrier state
- - + +/- + + Convalescence
- _ - - + + Recovery
- - - + - - Infection with HBV without
detectable HBsAg
- i - - + - Recovery with loss of detectable
anti-HBs
- - i - - + Immunization without infection-

Repeated exposure to Ag without
infection- Recovery from infection
with loss of detectable anti-HBc




* Serology results can neither
efficiently reflect serum viral
load or hepatitis activity nor
monitor the efficacy of
antiviral treatment.



Conclusion (1)

The sensitivity of NAT, is superior to both the
licensed and new serologic tests.

Available standardized materials, like universal

amplification mixtures, primers, and probes for
real time PCR detection assays leave the input

DNA as the only unknown factor.

Need for standardization of molecular assays for
the detection of target genome.

Appropriate application, quality control and
standardization of serologic assays are issues that
must also be addressed.



Bottlenecks in molecular diagnostics

* The results for the HBV panel from the
2000 study indicated that only 51% of the
tests could detect the lowest HBV
concentration of 1,000 copies/ml and
that just 65% could predict the
concentration within 0.5 log unit.



BowoN e

Molecular assays problems Summary

. Lack of standardization

-alse positivity (contamination)

-alse negativity (PCR inhibition)

Technical complexity



Standardization

e Every laboratory needs its own
1. Protocol

2. Sample collection strategy

3. Reagent management

4. Quality control system

5. Assay design

6. Result interpretation

7. Algorithm for data analysis



Standardization

e Differences in assay precision make it
difficult to compare data from different
laboratories, which emphasize the
importance of standardization.



Standardization

e Standardization of several factors:
1. Protocols
2. Instruments
3. Reagents
4. Personnel training



Standardize ISSUES, sample
preparation

e Sample
e Collection
* Preparation
* Transportation
e Extraction



False Negativity

 One problem is the possible inhibition of the
amplification reaction by unknown
components in the clinical sample.

 Some results are clearly negative when the
sample is retested, but if a sample gives
repeatedly ‘invalid’ results, then one option is
to pre-dilute the serum, hopefully to dilute
out the inhibitors without simultaneously
diluting out a positive result.



False Negativity

e Degradation of viral RNA/DNA on the
journey between leaving the patient's
arm and arriving in a PCR reaction mix
will result in a false negative result.



False Positivity

NAT tests may also suffer from false
positivity often due to contamination.

False positive results, attributable to
inadvertent contamination of test tubes by
amplification products from previous
reactions or by viral nucleic acids present at
high levels in a different specimen, has
remained an impediment to the diagnostic
use of PCR assays.



Controls

1- EXTERNAL CONTROL
Amplifies in parallel to the clinical samples.

2- INTERNAL CONTROL

DNA fragments that are amplified within the
same tube along with the target nucleic acid.



Interpretation of Internal Control

e [ e

Perhaps OK (IC did not
work)-repeat the test

(contamination




The "perfect” control does NOT
exist but should be validated
for your system/model.



The perfect standard
does NOT exist



Conclusion (2)

DNA quantitative units used in various assays
do not represent the same actual amount of
DNA in a given clinical sample.

Because of differences found between the
guantitative test results of the commercially
available assays, reported genome levels
should be interpreted with caution.

Data must be interpreted, and this remains a
real problem.



