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Background: Chronic infection with the Hepatitis Delta Virus (HDV)
is often associated with severe liver decompensation and fulminant
] ] o hepatitis, but in some cases, it can present a stable clinical presenta-
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Objectives: This study evaluated the clinical evolution of HDV-3 car-
riers from an endemic region of the western Brazilian Amazon.

Methods: Cross-sectional study was carried out with Anti-HDAg re-
Received: Jul 13. 2021 agent patients, seen at an outpatient clinic specialized in viral hepatitis
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Findings: A total of 19 patients, 68.4% male and 31.6% female, aged

Published: Sep 08, 2021 between 23 and 65 years old, were evaluated; 84.2% were clinically
Archived: www.jcimcr.org classified as carriers of the decompensated disease and 15.8% as car-
Copyright: © Rampazzo RDCP (2021). riers of the inactive disease. The results of the clinical evaluation were

related to viral load; 30.8% had detectable viral RNA, and even though
it was not possible to establish an association between the stage of the
disease and persistent viral replication (p> 0.05), persistent viral repli-
cation was predictive of early evolution for liver cirrhosis.

Conclusion: The results demonstrate the possibility that viral load
can be used as a noninvasive hepatic marker in the clinical manage-
ment of Hepatitis Delta.
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Introduction

The hepatitis Delta, or D, virus (HDV) is a defective virus,
which depends on the Hepatitis B virus (HBV) [1] to complete
its replicative process [1-3]. Cases of simultaneous HBV/HDV
infection show resolvability more than 95% of the time [4], but
more than 70% of chronic HBV carriers who subsequently be-
come infected with HDV evolve to chronicity and present per-
sistent viral replication [5].

After chronicity, patients may present a stable clinical state or
progress to severe hepatic decompensation [6-9]. Clinical stud-
ies demonstrate that the risk of developing cirrhosis is three
times higher compared to patients who are monoinfected with
HBV and it occurs in about two-thirds of cases [10] in periods
shorter than 5 years [11]. In addition, HDV infection increases
the possibilities of developing Cellular Hepatocarcinoma (HCC)
by 3.2 times [12].

The determinants for clinical evolution still remain difficult
to interpret and pathogenesis is generally related to the viral
genotype [5]. Genotype 1 is ubiquitous and has been linked to
sporadic outbreaks in indigenous populations [13]; however,
HDV-3, restricted to the Amazon basin, is considered the most
virulent strain, associated with acute liver failure and death
within a few weeks [7,14,15]. The aim of this study was to eval-
uate the clinical evolution of patients with HDV-3 infection from
an endemic region of the Western Brazilian Amazon.

Materials and methods
Study population

A cross-sectional study was carried out with Anti-HDAg re-
agent patients, seen at an outpatient clinic specialized in viral
hepatitis located in Rondonia, Brazil.
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Figure 1: The Western Brazilian Amazon is made up of the states of
\\Acre, Amazonas, Rondoénia and Roraima. /

Eligible patients were from the Western Brazilian Amazon
region (Figure 1), had serological evidence of HDV (Anti-HDAg
positive) and HBV infection (HsAg positive), were between 18
and 70 years of age, were not pregnant and/or indigenous and
had no coinfection with HCV (Anti-HCV negative) nor HIV (Anti-
HIV negative). All of them had a history of at least 2 (two) posi-
tive tests for RNA-HDV detection, were continuously monitored
by the team of professionals, and had laboratory and clinical
data available for consultation.

Clinical-epidemiological analysis

All participants underwent a medical consultation, followed
by collection of 10 mL of venous blood. Epidemiological data; pre-

vious medical history and results of imaging exams (ultrasound
of total abdomen and upper digestive endoscopy), liver biopsy
and/or elastography; hematological tests (hematocrit level, leu-
kocyte count, platelet count and determination of prothrombin
activity time); biochemicals (level of liver transaminases, biliru-
bin, albumin, alkaline phosphatase and y-glutamyl transferase)
and serological markers for HBV, HDV, HCV and HIV, performed
in the 6 months prior to entry into the study were recorded.

Patients with a history of clinical events related to liver de-
compensation (increased transaminases, thrombocytopenia,
fibrosis, cirrhosis, ascites, hepatic encephalopathy, esophageal
varices and/or esophageal hemorrhages) were classified as hav-
ing Chronic Liver Disease (CLD). Information on treatment with
Nucleotide Analogs (NTA) and Nucleoside Analogs (NSA) and/
or Interferon-based regimens (IFN) carried out in the previous
semester were also recorded.

Laboratory dataand age were used to determine the FIB-4and
APRI scores [16, 17], non- invasive methods used to estimate the
degree of fibrosis and the presence or absence of liver cirrhosis.

Extraction of viral RNA

The viral RNA was extracted from 200 pL of serum, using the
QlAamp® viral RNA Mini Kit (QlAgen® Inc., Germany), following
the manufacturer's instructions. The RNA was eluted in 60 uL of
elution buffer.

HDV Viral Load

A multiplex one-step RT-gPCR assay, which simultaneously
amplifies the HDV ribozyme and a single copy endogenous con-
trol from the human host, was used for quantitative and quali-
tative detection of the viral pathogen and human control.

The reaction was performed on an ABI 7500 real-time PCR
platform (Applied Biosystems®, Foster City, CA, USA) under the
following conditions: 602C for 30 minutes for reverse transcrip-
tion, 952C for 10 minutes, followed by 45 cycles at 952C for 15
seconds for initiator annealing and 602C for 1 minute, a stage in
which new strands are polymerized and, consequently, fluores-
cence is detected.

Viral genotyping

For genotyping, a protocol including extraction, reverse tran-
scription and nested-PCR [18] were followed. The amplified
product was sent off for sequencing using the Sanger method.
The software MEGA X20 was used for editing and assembling
the consensus strands. Then, the strands were aligned with 223
complete HDV sequences deposited in Genbank through Clustal
W2.1.20, to determine the genotype of the samples.

Statistical analysis

Statistical analyses were performed with a 95% confidence
interval, using the statistical software GraphPad Prism 8.4.0 ©®.
Categorical covariates were compared using the chi-square test
or Fisher's exact test, when appropriate. Continuous variables
were given means, minimum, maximum, and standard devia-
tion and, when necessary, an ANOVA Two-way test was per-
formed for comparison between groups. Results with p-value
<0.05 were considered statistically significant.
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Ethics

This study was approved by the local Research Ethics Com-
mittee (33CEP/2010/CEPEM).

Results

Epidemiological and clinical characterization of the study
population

A total of 19 patients met the inclusion criteria, 13 male
(68.4%) and 6 (31.6%) female. All were between 23 and 65
years of age (average 47.7 years old and SD 10.9 years old).

According to criteria established in the methodology, 84.2%
of the individuals (16/19) were classified as having CLD and
15.8% did not show signs of liver disease and were included in
the group of inactive carriers. Of the total, 64.2%/(12/19) had
a history of recent treatment with interferon and/or nucleos(t)
ide analogs.
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Figure 2: Degree of liver damage reported in elastography and/or
\\Iiver biopsy tests. /

The results reported in elastography and/or liver biopsy tests
are described in Figure 2. In the assessment of liver damage
through imaging tests, 15.8% (3/19) of patients did not present
any apparentliverinjury (F0); 5.3% (1/19) had a minimum degree
of fibrosis; 15.8% (3/19), moderate fibrosis; 21.0% (4/19), ad-
vancedfibrosis;and21.0%(4/19) had progressedtolivercirrhosis.

HDV viral load

Of the total samples tested, 30.8% (8/19) presented detect-
able viral RNA (Erro! Fonte de referéncia ndo encontrada.) and
the viral load varied from 70.5 to 5059.5 copies/mL (mean of
1129.4 copies).
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Figure 3: HDV viral load of the study population: Of the 19 patients
tested, 8 presented detectable viral load, represented by dots in
the figure. The minimum number of viral RNA copies detected was
70.5 copies/mL and the maximum was 5059.5 copies/mL (average
\\of 1129.4 copies/mL). J

Relationship between viral load and clinical classification

The correlation between clinical stage and viral load is de-
scribed in Table 1. The results show that HDV viral load did not
correlate with liver damage (p> 0.05); but in the group of carri-
ers with detectable viral load, age was associated with the de-
velopment of liver cirrhosis (p 0.001).

‘/Table 1: Clinical classification of HBV carriers positive for anti-HDV, separated into groups of patients with detectable and \‘
\\non—detectable HDV RNA. /

Clinical characterization Detectable viral load (n=8) Non-detectable viral load (n=11) P-value
CLD stage
Active disease n (%) 7 (36.8) 9(47.4)

>0.999

Inactive disease n (%) 1(5.3) 2 (10.5)
Presence of cirrhosis
Total cases n (%) 2 (10.5) 6(31.6) 0.352
Average mean age (min. - max.) 31(23-39) 53.5 (46-57) 0.001
Presence of mild fibrosis
Total cases n (%) 0(0.0) 1(5.3) >0.100
Average mean age (min. - max.) - - -
Presence of moderate fibrosis
Total cases n (%) 2 (10.5) 1(5.3) 0.546
Average mean age (min. - max.) 41.5 (38-45) - -
Presence of advanced fibrosis
Total cases n (%) 3(15.8) 1(5.3) 0.262
Average mean age (min. - max.) 48.3 (46-52) - -
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Influence of Laboratory Parameters and Treatment on HDV
Viral Load

The presence of thrombocytopenia or elevated levels of liver
transaminases were not predictive of HDV active viral replica-
tion. Detection of HBV DNA, HBeAg, or the implementation of
treatment are also not correlated with viremia (Table 2).

Table 2: Laboratory data of HBV patients who were anti-HDV positive are separated into two groups, those with

detectable HDV RNA and those with non-detectable HDV RNA.

Parameters Detectable viral load (n=8) Non-detectable viral load (n=11) P-value
Platelets
Thrombocytopenia n (%) 2 (10.5) 4(21.0) >0.9999
Hepatic Transaminases
Elevated AST n (%) 4(21.0) 4(21.0) 0.6577
Elevated ALT n (%) 3(15.8) 4(21.0) >0.9999
HBV
Detectable viral load n (%) 4(21.0) 9 (47.4) 0.3189
HBeAg reagent n (%) 2 (10.5) 4(21.0) >0.9999
Treatment
IFN n (%) 1(5.3) 1(5.3) >0.9999
NTA/NSA n (%) 2(25.0) 6(31.6) 0.3521
IFN + NTA/NSA n (%) - 2(10.5) 0.4854
No treatment n (%) 5(26.3) 2 (10.5) 0.0698

Abbreviations: IFN: Interferon; NSA: Nucleoside Analogs; NTA: Nucleotide Analogs.

Validation of APRI and FIB-4 as scores of anticipation of clini-
cal events associated with Hepatitis Delta progression

The results of liver biopsy and/or elastography were com-
pared to the FIB-4 and APRI scores data described in Table 3.
The evaluated indices were not in agreement (p> 0.05) with the
results of liver damage obtained through imaging exams.

CTabIe 2: Correlation between liver damage seen in liver biopsy and/or elastography tests and FIB-4 and APRI scores of HDV patients. )

Observed Liver Damage
Non-Invasive Marker
Inactive CLD (F0) Mild fibrosis (FO/F1) Moderate fibrosis (F2/F3) Advanced fibrosis (F3/F4) Cirrhosis (F4)

FIB-4 score n (%) n (%) n (%) n (%) n (%)
FO/F1 2 (10.5) 1(10.5) 1(10.5) 2(10.5) 3(15.8)
F2 1(10.5) - 1(10.5) 1(10.5) 1(10.5)
F3/F4 - - 1(10.5) 1(10.5) 4(21.0)

APRI score n (%) n (%) n (%) n (%) n (%)
FO/F1 3(15.8) 1(10.5) 1(10.5) 3(15.8) 4(21.0)
F2 - - 2(10.5) - 1(10.5)
F3/F4 - - - 1(10.5) 3(15.8)

Degree of liver damage in treated patients

The degree of liver damage seen on imaging tests and treat-
ment administered was correlated. There were 16 patients
(84.2%) with varying degrees of liver fibrosis and cirrhosis, 5
(26.3%) untreated. Among the 3 (15.8%) patients with no signs

of liver damage evident on imaging studies, 1 (5.3%) was re-
cently treated with interferon and / or nucleus analogue (t) ide.
Analysis of these variables did not show a correlation between
treatment and clinical evolution (p> 0.05).
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Discussion

Based on the profile described for HDV patients living in
the Amazon region, the individuals included in the study are
young (mean age 47.7 years old) and mostly men (59.1%). Re-
garding the clinical presentation, there is already a consensus
that patients with chronic Hepatitis Delta can remain stable,
but that the majority present frequent hepatic decompensa-
tion events and quick progress to cirrhosis and HCC [6-12]. The
reported results precisely show the pathogen's ability to cause
severe liver infections, by demonstrating that 84.2% (n = 16)
of the patients had the active disease and 42.1% (n = 8) had
already evolved to liver cirrhosis. Levels of viral RNA have been
previously described as predictive of cirrhosis and mortality
[8,10,19,20], but there was no correlation between viral load
and clinical progression of the patients included in this study.
Possibly, the two parameters were not associated due to the
introduction of treatments based on nucleos(t)ide analogs and
interferon, which inhibit viral replication. Studies carried out to
evaluate the effectiveness of this combination of drugs show
that between 40% and 90% of patients have non-detectable vi-
ral load at the end of treatment 173 [21-25].

The difficulty in predicting events associated with clinical
progression in HDV infection was demonstrated in the evalua-
tion of noninvasive scores, which anticipate the occurrence of
events in liver diseases. The FIB-4 and APRI indices are used to
predict progression to fibrosis and liver cirrhosis in HCV and he-
patic steatosis, but they did not present satisfactory results for
the group of HDV patients evaluated.

The results demonstrate that it is extremely difficult to pre-
dict the behavior of HDV infection. This may be associated with
genetic variability or with mechanisms involved in viral persis-
tence and replication, which have not yet been fully elucidated.
To date, the only tangible information is that HDV infection is
more aggressive and the natural course of the disease is less se-
vere in terms of contagion and the evolution of complications,
when compared to other 184 hepatitises [5,8,10,20,26].

The implementation of therapeutic regimens improves the
quality of life of chronic patients and can inhibit viral replica-
tion, but the drugs available are not specific for HDV and are
not effective in preventing the development of CLD [6-9]. In this
study, the patient who had the highest viral load in number of
copies, which was 5059.5 copies/mL, evolved to death even af-
ter 3 years of treatment.

Conclusions

The study demonstrated that although infection by geno-
type 3 can lead to stable clinical conditions, the highest pro-
portion of chronic carriers had frequent events of liver
decompensation and progression to cirrhosis. The clinical status
was in accordance with descriptions in the literature, but sta-
tistical analyses did not show a relationship between levels of
viral RNA and pathogenesis, possibly due to the introduction of
therapeutic regimens to inhibit viral replication.

The results show the difficulty in establishing noninvasive
markers of liver damage but reinforce the consensus that HDV
infection is more aggressive than other hepatitises. It was also
possible to observe that the implementation of therapeutic
regimens may reduce the viral load, but they are not enough to
prevent the evolution of the disease.

Data availability: All data used to support the findings of this
study are available in the text and can be solicited from the cor-
responding author.
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