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EPIDEMIOLOGY

» Of 350 million HBV chronic carriers, 15-20

millions (app 5%) have the serologic
evidence of exposure to HDV.

* Despite a decrease in HDV prevalence in
some endemic areas like ltaly, Turkey,...still
outbreaks of HDV infection from Northern

Europe, Latin America, Mongolia ....have
been reported.



HEPATITIS DELTA VIRUS
CLINICAL FEATURES

* HDV iIs considered to be the most severe form of
all viral hepatitis infections.

» Two different courses of the disease can be
distinguished:
1. Co-Iinfection: Co-infection occurs through
simultaneous infection with HBV and HDV

2. Superinfection of an already chronic HBV
patient usually causes a more severe course of
iver disease, of whom 90% become chronic,
which has an accelerated progression to fibrosis
and increased rate of cirrhosis.



REASONS FOR HDV DIAGNOSIS

1. Approximately 60-79% of patients with chronic
HDV develop cirrhosis which is 3 times more
common than in HBV and HCYV infections.

2. HCC risk is 3 fold and mortality rate is 2 fold than
other viral hepatitis.

3. Fulminant hepatitis is approximately 10 times more
common in HDV than in other types of hepatitis.

Response of patients with chronic HDV to antiviral
therapy differs from that of patients with chronic
HBV.

Unlike HBV, patients with HDV often do quite well
after liver transplantation.



GLOBAL EPIDEMIOLOGY OF HEPATITIS DELTA VIRUS DIFFERENT
GENOTYPES. TAKEN FROM WEDEMEYER, 2010.
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HDV ANTIBODY

* Everybody develops Anti-HDV after
acqguiring the infection, so, every patient
who Is HBSAg positive should be tested for
Anti-HDV antibodies.

* It Is positive In acute infection, but negative
IN past infection, still persists in a large
proportion of patients in chronic infection
that Is the characteristic of progression to
HDV chronicity.



HDV ANTIBODY

* Sometimes used as a surrogate marker for
HDV replication, but not 100% sensitive or
specific.

* |gG Is positive in all individuals exposed to HDV
and persists long term.

* In the long term, however, anti-HDV antibodies
can disappear after recovery from infection.

* On the other hand, anti-HDV antibodies may
persist for years even when the patients has
experienced HBsAQ seroconversion or
undergone liver transplantation.



HDV SEROLOGY PROBLEMS

* Anti-HDV could remain undetectable
despite HDV replication, or on the contrary,

could be detected while no HDV RNA In
sera.

* Therefore, a positive result for the presence
of anti HDV antibodies, however, does not
necessarily indicate active hepatitis D (HDV
RNA can disappear indicating recovery
from HDV infection).



QUANTITATIVE HDV RNA

* Despite the usefulness of test to detect Anti-
HDV, the use of a consensus and sensitive
RT-PCR approach for treatment monitoring
of chronic HDV patients is recommended.

- HDV RNA guantification is only useful if
antiviral treatment is indicated.

* Rules regarding the discontinuation of
antiviral treatment depending on the level
of HDV RNA decline are under evaluation.



QUANTITATIVE HDV RNA

*HDV RNA quantitation is commonly
performed using home-made
gualitative or guantitative RT-PCR
assays, and are limited to specialized
laboratories only as little commercial
tests are available yet.



HDV PCR PROBLEMS

» Several quantitative RT-PCR methods have
been proposed, but they remain imprecise,
not comparable, and difficult to handle
with routine laboratory procedures.

* The sensitivity of HDV RNA detection can
be influenced by the variability of the HDV
genome and the primers selection.

* Today, there is no available international or
control to calibrate a quantitative assay for
HDV.



DIAGNOSIS STEPS IN HDV INFECTION.
TAKEN FROM WEDEMEYER, 2011.
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COMPARISON BETWEEN HDV SEROLOGY AND PCR POSITIVE SAMPLES.

Author No Samples | Positive by Positive by PCR | Serology PCR PCR/
(HBsAg serology Method Method serology +ve
+ve

1819 11 (6%) 8 (4.4%) ELISA Nested PCR 72%

75 15 (20%) 9 (12%) EIA PCR 60%

55 12 (21.8%) 8 (14.5) EIA Nested PCR 66.7%
17 10 (58.8%) 8 (47%) ELISA Nested PCR 80%

124 12 (9.6%) 10 (8%) ELISA Nested PCR 83%

25 25 (100%) 22 (88%) ELISA Nested PCR 88%

480 169 (35%) 49 (10%) EIA PCR 29%

188 188 (100%) 175 (93%) ELISA Nested PCR 93%

258 3 (1.2%) 1 (0.6%) ELISA PCR 33.3%
299 299 (100%) 145 (48%) ELISA Nested PCR 48%

141 128 (90%) 117 (83%) ELISA Nested PCR 91%

110 35 (32%) 32 (29%) ELISA Nested PCR 91%

96 80 (88.8%) 24 (25%) ELISA Nested PCR 30%

Bahcecioglu/2011 282 128 (48.5%) 66/116 (57%) micro- Qualitative Real 57%

- ELISA Time

35(19%) 21 (68%) 14 (40%) ELISA Real Time 66.6%
422 61 (14.5%) 87% of 61 EIA Real time 87%

48 48 (100%) 48 (100%) ELISA Real Time 100%
16 8 (505) 16 (100%) EIA Real time 150%
84 (12) 14.2% 14 (16.6%) ELISA Real time/Nested 116%
Alavian/2012 PCR
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IS ANTI-HDV TEST A RELAIBLE MARKER FOR
FOLLOWING UP?

*In Mederracke et al., study (2011)
on 26 HDV positive patients who
underwent LT after 4.5 years follow
up, 22 patients cleared the virus:

*1/26 became anti-HDV negative.

«22/26 (85%) became HDV RNA
negative, but still positive for Anti-
HDV.



BRITCHEL, 2013

Technigue NRC-HDVQ Aj-Roboscrean Lightmix Roche Diapra
Instrument ABI 7000 ABI 7500 LightCycler 480 ABI 7500
Internal Contrel (In progress) Tes (RMA) Yes (DMNA) Yes (DMA)
KT RT-PCR RT KT
895°C----5 min 239°C——-45 min 95°C-——5 min 25°C—-10min
42°C-—-45min 95°C—-—2min 25°C--—10min 42°C—-60min
FCR 42°C----30min 899°C-—-10min
Cycling and RT-PCR 50°C-=--2min 895°C-—=1583ec (50x%) FCR PCR
program 95" C-—10min 45" C-—30sec (50x) 95°C---10min 95" C-=15min
57°C-—-Tmin {50x)
95°C--—-10sec (45x) 95°C-—-0sec (50%) 85°C--—-19sec (45x)
60°C  1min (15x) 62°C  Beoc (BOx) 60°C  1min {(15x)
T2 C—-15s5ac (50x)
Probe Hydrolyse Hydrolyse Hybridization Hybridization
characteristics TagMan® TripleH yb&E 2 Probes 2 Probes
, HDW: &'-FAM HOW: 6'-FAM HOW: &'-FAM
Probe Detection HDV:€-FAM IC: VIC C: VIC IC: VIC
g :;:;?IL:;:EEH Ribozymes Delta Antigen Delta Antigen Delta Antigen
Standard (Genotype) DNA (HDV-5) RMA (HDV-1) DMA [HOW-1) DMA (HDV-1)
““1{:;;“;;:;53}““* 2t08 2710 10 2t07 2107
Quantification Slape -3.68 -3.47 -3.24 -3.34
Genotype Detection 1to 8 1to 8 i 1n8




 Lightmix and DiaPro underestimated (0.5to 1
0g10) and did not detect (1 and 4 samples with
_ightmix and DiaPro respectively) HDV-1 African
samples.

« All the commercial kits greatly underestimated
HDV viral load of almost all non-genotype-1
strains (about 2-3 log10), and even did not
detect HDV-7 or -8 RNA In several samples with
high concentrations of virus.

« Commercial kits accurately quantify HDV-1 in
samples from European and Asian patients.

 However, they can dramatically underestimate or
fall to quantify HDV viral load from samples from
African patients infected with strains of genotypes
1. and 5 to 8.




CONCLUSION (1)

- Because of high genetic diversity of HDV,
there is a residual risk for HDV RNA
negativity by molecular tests, testing of
Anti-HDV still has a role in patients who test
negative for HDV RNA but have clinical
features for HDV-related liver disease.

* Investigators have not supported the
testing of HDV RNA In the absence of Anti-
HDV antibodies.



CONCLUSION (2)

More advanced or sensitive
serology and molecular assays
need to be developed.

-Standardization of HDV RNA assays
are mandatory.

*No International calibration
standard is currently available for
HDV VL.
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