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1  Introduction

The hepatitis D virus, also known as hepatitis delta virus (HDV), is the sole 
 representative of the Deltaviridae family, genus Deltavirus. The HDV was described 
in 1977 by Rizzetto et al. [37], and it is considered the most pathogenic among all 
hepatotropic viruses [20, 33, 38]. This defective virus depends on coinfection with 
hepatitis B virus (HBV) for its transmission, but its replicative cycle is independent. 
Remarkably, the HDV suppress other viral agent HBV replication and probably do so 
with hepatitis C virus (HCV) when the patient is infected by HBV/HDV/HCV [39].

Although the viral antigen particles serve as housing and protection for HDV 
[16], thus allowing transmission, infectivity, and de novo penetration in hepato-
cytes, the HDV replication is completely independent of HBV replication in hepa-
tocytes [24]. The HDV is still able to inhibit the synthesis of viral antigens during 
the superinfection in HBV carriers, particularly of the surface antigen (HBsAg) and 
core antigen (HBcAg) [26, 38].

The HDV genome sequence revealed a significant heterogeneity for this agent; 
the first three differentiated clones were identified and referred to as genotypes I and 
II (IIa, IIb) and III [18]. Later, other HDV genotypes had been described and named 
by Roman algorithms from I to VIII.  Each HDV genotype presents a unique 
 geographic distribution and different clinical course in terms of disease severity. 
Some data report that genotype I subtype Ia and genotype type III are the most 
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severe, and genotype II has been associated with less severe disease [24]. 
Nonetheless, in general, HDV causes severe forms of hepatitis, especially in hyper-
endemic areas, as in Africa and Western Brazilian Amazon [20, 22, 23] where cases 
of acute HDV infection frequently evolve toward fulminant hepatitis [19, 22, 23].

2  The Viral Agent

The HDV is biologically presented as a single satellite agent and human subviral 
particle that necessarily depends on the helping function promoted by the HBV, 
through its envelope protein (HBsAg), to complete its life cycle. HDV replication 
occurs exclusively in hepatocytes, yet no receptors for the HDV have been identified 
in these cells.

The HDV virion consists of a small spherical enveloped particle, ranging in 
diameter from 35 to 37 nm [30, 38] (Fig. 18.1). This particle is externally coated by 
the HBsAg and presents an internal ribonucleoprotein complex formed by the hepa-
titis D antigen (HDAg) and the circular genomic RNA.

The HDV is classified as an HBV satellite subvirus based on three biological 
properties: (1) the HDV is composed of small-size, single-stranded, circular, and 
faulty RNA; (2) it is unable to promote infection in the absence of HBV; and (3) it 
is dependent on the functional aid of a DNA virus [30, 38].

The HDV antigen (HDVAg) is composed of two proteins: a short one denomi-
nated HDAg-S, with a molecular weight of 24 kDa (195 amino acids), responsible 
for replication of viral genetic material (RNA), and the other called long HDAg-L, 
27 kDa (214 amino acids) used to inhibit RNA replication and to promote the RNA 
packaging of the virions [31, 38]. During viral replication, these two proteins are 
located in the nucleus of liver cells.

The HDV genome consists of a single RNA molecule with a length of 1.75 kb 
[30, 38]. After genomic denaturation, the RNA appears as a single, rolled, and 
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 circular particle containing 1676 to 1683 nucleotides. During HDV infection, HBV 
provides particles of HBsAg, which will work as actual envelopes for HDV, thus 
guaranteeing its integrity and the ability to become infective to humans [30, 38].

The genetic sequence of the HDV genome revealed a high level of heterogeneity. 
Three clones of the HDV were originally identified, differentiated, and referred to 
as types I, II (IIa and IIb), and III [11, 44]. However, recent studies analyzing the 
genome of the virus in Africa suggest the existence of three other HDV genotypes 
[11, 12, 18, 35, 41].

Several studies performed in the 1980s showed data on HDV infection in South 
America, but until that point there were no studies on the viral dynamics of this 
virus. Alvarado-Mora et al. [1] conducted an evolutionary analysis of hepatitis delta 
genotype 3 (HDV/3) prevalent in South America. The aim was to estimate the 
nucleotide substitution rate, to determine the time of most recent ancestor (TMRCA), 
and to characterize the epidemic history and evolutionary dynamics. Furthermore, 
they characterized the presence of HBV/HDV infection in seven samples collected 
from patients who died of fulminant hepatitis from the Colombian Amazon region 
and included them in the evolutionary analysis. This was the first study reporting 
HBV and HDV sequences from the Amazon region of Colombia. Of the seven 
Colombian patients, five were positive for HBV DNA and HDV RNA. Of these, two 
samples were successfully sequenced for HBV (sub-genotypes F3 and F1b), and the 
five samples that were HDV positive were classified as HDV/3. By using all HDV/3 
available reference sequences with sampling dates (n = 36), they estimated the 
HDV/3 substitution rate in 1.07 × 10−3 substitutions per site per year (s/s/y), which 
resulted in a time to the most recent common ancestor (TMRCA) of approximately 
85 years. Also, it was determined that HDV/3 spread exponentially from the early 
1950s to the 1970s in South America. This work discusses for the first time the viral 
dynamics for the HDV/3 circulating in South America. They suggest that the mea-
sures implemented to control HBV transmission resulted in the control of HDV/3 
spreading in South America, especially after the important rise in this infection 
associated with a huge mortality during the 1950s up to the 1970s. The differences 
found among HDV/3 and the other HDV genotypes concerning its diversity raised 
evidence of a different origin and/or transmission route [1].

There are few data regarding the biomolecular aspects of HBV/HDV coinfec-
tion. A cross-sectional study with 92 patients HBsAg(+)/anti-HDV IgG(+) followed 
at the Hepatitis Referral Centers of Porto Velho (RO), Rio Branco, and Cruzeiro do 
Sul (AC), Brazil, from March 2006 to March 2007 showed that in this area, HBV 
sub-genotype F2 is the most prevalent (40.2%), followed by the sub-genotypes A1 
(15.2%) and D3 (8.7%), 16.4% were other sub-genotypes or genotypes, 4.3% were 
discordant, and 15.2% were not amplifiable. HDV genotype 3 (HDV-3) was found 
in all the HBV/HDV-infected patients who could be genotyped for HDV, confirming 
that HDV-3 can associate with non-F HBV genotypes. However, HDV-3 mutant 
strains were found in 29.3% of patients and were more frequently associated with 
non-F HBV genotypes than were no mutant strains, suggesting that the mutation 
may facilitate association of HDV-3 with non-F HBV genotypes [4].
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More recently, a study was conducted to determine the serological prevalence 
and molecular features of HDV within an Amerindian community from Argentina 
exhibiting positivity for HBsAg and/or anti-HBc total Ig. Forty-six plasma samples 
were tested for the detection of total anti-HDV antibodies by enzyme-linked immu-
nosorbent assay (ELISA). Concomitantly, a partial RNA region coding for the delta 
antigen (HDAg) was amplified by RT-nested polymerase chain reaction (PCR) 
(RT-nPCR). In silico translation of DNA sequences into the amino acid (aa) 
sequence of HDAg-S (aa 110–195) and HDAg-L (aa 110–214) was performed. Of 
46 HDV nonreactive samples by ELISA, three were HDV RNA positive by 
RT-nPCR. These samples were anti-HBc-only positive, two of them identified as 
cases of occult hepatitis B infection (OBI). The three cases were HBeAg negative 
and showed normal ALT/AST levels. All sequences were ascribed to HDV genotype 
1, but exhibited nucleotide differences in HDAg-L coding region, among which 
mutations at codons 197 and 201, reportedly known to promote in vitro an unsuit-
able interaction with HBsAg, were observed [45].

3  Epidemiology

HDV infection occurs practically all over the world (Fig. 18.2), with highly endemic 
areas well documented in South America and sub-Saharan Africa [35].

The vaccination campaign against the hepatitis B virus (HBV) in the past 20 
years has decreased the HDV circulation in developed countries, but it is reentering 
Europe through immigration from Western countries. Currently, Mongolia and 
Pakistan have areas with the highest prevalence of the disease [36].

Fig. 18.2 Geographic distribution of infection by the hepatitis D virus (HDV)
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4  Epidemiology in Latin America

The highest prevalence of HDV in Latin America is found in the Western Amazon 
Basin region, including Brazil, Peru, Ecuador, Venezuela, and Colombia [5].

4.1  HDV in Brazil

In Brazil, the Jurua, the Solimões, and the Purus Rivers in the state of Amazonas are 
considered highly endemic regions for hepatitis B and D infections, including cases 
of fulminant hepatitis [5].

A recent study in Manaus City recruited 222 AgHBs individuals [130 blood 
donors and 60 outpatient subjects from an outpatient clinic; most of the participants 
(150) lived in Manaus City and the rest (63) in remote isolated communities]. The 
results showed that the HBV/HDV coinfection rate was 8.5% in blood donors and 
65% in outpatient subjects; of note, 47% of them were from the remote city 
Eirunepe, showing that the HDV is circulating in the remote cities of Amazonas 
State [13].

Most cases of hepatitis delta in Brazil are concentrated in the Western Amazon, 
a region highly impacted by this disease [12], affecting mainly children and young 
adults [35]. A study showed a prevalence of 20% HDV in VHB carriers in the 
Western Brazilian Amazon, and the infection spread to every population group, 
showing that this virus is disseminated throughout this region [25]. The HDV geno-
types found in the Western Brazilian Amazon were I and III, but genotype III carri-
ers were younger and showed more severe and symptomatic clinical presentations 
than the HDV genotype I carriers [32].

More recently, HDV infection has been also described among African-Brazilian 
isolated groups in northeastern Brazil [4]. A study evaluated the seroprevalence of 
HDV among HBsAg chronic carriers from Maranhão State, a region located in the 
northeast of Brazil. Among 133 patients, 5 had anti-HD, and 3 of them had also 
detectable HDV RNA. HDV genotypes were characterized using Bayesian phyloge-
netic analysis of nucleotide sequences from the HDAg coding region; HDV-3 was 
identified in 1 patient living in Maranhão State but born in the Amazonas State 
(Western Amazon Basin). Phylogenetic analysis shows that this HDV-3 sequence 
grouped with other HDV-3 sequences isolated in this state, which suggests that the 
patient probably contracted HDV infection there. Surprisingly, the other 2 patients 
were infected with HDV-8, an African genotype. These patients were born in and 
have always lived in Urbano Santos, a rural county of Maranhão State. Moreover, 
they had never gone to Africa and denied any contact with people from that 
 continent. This is the first description of the HDV-8 in nonnative African popula-
tions. Presumably, this genotype may have been introduced into Brazil through 
slave trade from West Africa during the sixteenth to eighteenth centuries. This result 
indicates that it is necessary to perform clinical and epidemiological studies to 
investigate the presence of this infection in other areas in Brazil [4].
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The existence of HDV superinfection in patients with chronic HBV infection 
shows that the Amazon basin offers environmental, social, cultural, and genetic 
characteristics that may contribute to HDV transmission [12]. In contrast, other 
regions of the country show very low HDV prevalence, either in risk groups or in the 
general population [24].

Severe cases of hepatitis caused by hepatitis B virus (HBV) or hepatitis D virus 
(HDV) are often seen in many Amazon countries, but there is a paucity of epidemio-
logical studies on viral hepatitis in this area. A cross-sectional study to investigate 
the prevalence of markers for HBV and HDV was performed around 2004 in the 
Brazilian Amazon. Of the 2656 analyzed samples, 89 (3.3%) were positive for 
HBsAg, and 1628 (61.5%) were positive for IgG antibody to HBcAg. Markers for 
HDV were found in 47 cases (1.7%). Antibodies to HDV were associated with an 
Amerindian ethnic origin, a lower educational level, a history of acute viral hepati-
tis, a history of malaria, male gender, tattooing, and older age. The most frequent 
HBV genotypes were A and F. This study showed a high prevalence of HBV and 
HDV in the Western Brazilian Amazon, as well as the predominance of HBV geno-
types A and F [27].

The HBV genotypes associated with HDV among Venezuelan Amerindian popula-
tions were genotypes I and III; only one HDV genotype I isolate was associated with 
HBV genotype D [42]. This coinfection triggered severe disease with acute liver fail-
ure and rapidly progressive chronic liver disease with a high mortality rate [37]. 
Although HBV and HDV share the same transmission routes, in certain northern areas 
of South America, such as the Brazilian and Venezuelan Amazon, HDV transmission 
seems to occur by inapparent exposure to probably related skin injuries [20, 34].

4.2  HDV in Colombia

In Colombia, cases of hepatitis D virus (HDV) infection have been officially 
described since 1985, mainly in the Amerindian population from Sierra Nevada de 
Santa Marta (North Caribbean Coast), Uraba (northwest), and Amazon (southeast) 
[15]. The incidence of HBV infection in Colombian Amazonas State in 2010 was 
7.7 times higher than the average of the country, and in 2011 the circulation of HDV 
genotype III in the Amerindian population was reported [1].

A recent study of serological prevalence of HBV and HDV and molecular biol-
ogy performed in 19 Amerindian communities with 861 individuals of Amazonas 
State in Colombia showed a prevalence of 43.5% of HDV infection with genotype 
III. A total of 23 of 861 individuals were positive for HBsAg detection by rapid test. 
Serological and/or molecular markers of HDV infection were demonstrated in 
43.5% (10 of 23) of samples from Amerindians. The phylogenetic analysis demon-
strated the exclusive circulation of HBV sub-genotype F1b of and HDV 3 in this 
population. Also a high frequency of HBV/HDV infection was found in the 
Amerindian (43.5%, 10 of 23). The circulation of HDV 3 and HBV sub-genotype 
F1b suggests a constant flow of these viral genotypes as a result of the interaction of 
the Amerindian populations from the Amazon basin [15].
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4.3  HDV in Argentina

A study conducted to determine the serological prevalence and molecular features 
of HDV within an Amerindian community in Argentina exhibiting positivity for 
HBsAg and/or anti-HBc total Ig analyzed 46 plasma samples for the detection of 
total anti-HDV antibodies by ELISA. Concomitantly, a partial RNA region coding 
for the delta antigen (HDAg) was amplified by RT-nested PCR (RT-nPCR). This 
study showed that 3 of 46 HDV nonreactive samples by ELISA were HDV RNA 
positive by RT-nPCR. These samples were anti-HBc positive only, and 2 of them 
were identified as cases of occult hepatitis B infection. These results provide evi-
dence of covert HDV infection even among occult hepatitis B infection, highlight-
ing the need to reevaluate the currently applied guidelines for HDV diagnostic 
algorithms [14]. The same study also analyzed the prevalence of HBV and HDV 
infection in 56,983 blood donors in Buenos Aires City and Misiones Province 
(Northeast Region) and found a prevalence of 0.12% for HBsAg and 1.68 for anti- 
HBc antibodies in Buenos Aires and 0.73% and 8.55 in Misiones, respectively, with 
1 case of HDV genotype I identified in Buenos Aires [14].

4.4  HDV in Peru

A cross-sectional study performed in 453 subjects (children and adults) living in 
three Apurimac region districts (Haquira, Challhuahuacho, Progreso) evaluated 
psychomotor development, intelligence coefficient, anxiety and depression levels, 
and the presence of communicable diseases (viral hepatitis B, C, and delta, syphilis, 
and HIV), heavy metals (lead in blood and cadmium, arsenic, and mercury in urine 
samples), and serum cholinesterase levels. The study aimed to determine the preva-
lence of communicable diseases, mental health, and environmental pollutant expo-
sure in populations living near the Las Bambas mining project before exploitation 
phase. However, no cases of HIV, HCV, or HDV were found [3].

5  HDV Transmission

Hepatitis D virus (HDV) perinatal transmission depends on the infectivity of HBV 
carriers, occurring in HBV carrier mothers with a high viral load [21, 38]. Risk fac-
tors for acute HBV/HDV coinfection and HDV superinfection in HBV carriers may 
differ (Table 18.1).

In a patient who is coinfected with HBV and HDV, clinical illness is usually 
moderate, but it can become severe with acute liver failure. Fulminant hepatitis 
from coinfections is more likely than with infection with HBV alone. Clinical ill-
ness may be biphasic, with two aminotransferase peaks, first from HBV and then 
from HDV, although a monophasic illness with a single peak of enzyme levels may 
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also be observed. Coinfection is usually self-limited, and clearance of HBV results 
in clearance of HDV.  Chronic HBV/HDV infection occurs in less than 5% of 
patients with coinfection.

The patient with previous chronic HBV infection provides a potential milieu for 
superinfection with HDV after exposure to someone infected with both HBV and 
HDV. This superinfection may be observed as an acute flare of hepatitis and some-
times leads to initial discovery of the underlying HBV infection, with misidentifica-
tion of the illness as acute HBV infection. Measurement of the IgM anti-HBc titer 
can assist in differentiating chronic from acute HBV disease; circulating titers are 
typically low (or negative) in chronic HBV carriers but high in patients with acute 
HBV infection. Testing for HDV should be considered in any patient with HBV 
who has an acute flare of hepatitis and risk factors for HDV infection.

Superinfection with HDV can be self-limited and result in clearance of both 
viruses, although this outcome is uncommon. Most patients with superinfection 
develop a progressive form of chronic hepatitis. Superinfection is often seen as a 
worsening clinical illness in a previously stable chronic carrier of HBV. Clinical 
illness with superinfection can be rapidly progressive, leading to cirrhosis within 2 
years in 10% to 15% of patients. The genotype of HBV may also have a function in 
the rapidity and severity of progressive disease. HDV will suppress HBV replication 
in simultaneously infected patients. Even HBV/HDV-infected patients with coexist-
ing hepatitis C virus (HCV) infection will have reduced HCV replication.

When the sequence of the HDV genome was analyzed in several studies, some 
authors reported evidences of HDV transmission between couples who have inter-
course. This finding suggests that sexual transmission of the HDV actually can 
occur. More recently, studies conducted in seven indigenous groups from the state 
of Amazonas suggest that sexual transmission is the most significant mechanism in 
the spread of HDV among this population [7]. Environmental and cultural factors 

Table 18.1 Risk factors for superinfection and coinfection of HBV/HDV

Risk factors for superinfection HDV acute in 
patients with HBsAg Risk factors for acute HBV/HDV coinfection

People who use injectable drugs People who have had blood transfusions
Prisoners (because of the vulnerability caused 
by sexual intercourse among interns or other 
practices, such as tattooing)

People who use injectable drugs

Hemophiliacs who have had blood transfusion 
(in case the blood is contaminated)

People who have tattoos

Hemodialysis patients (risk of contamination 
during the procedure)

People who have submitted to surgery in 
endemic areas

Institutionalized patients such as the elderly, or 
abandoned children who live in public housing

People who work in healthcare, such as 
doctors, nurses, pharmacists

People who work in healthcare, such as doctors, 
nurses, pharmacists

People who had engaged in sexual 
intercourse without male or female condoms

Homosexuals and prostitutes, because of the 
high number of sexual partners

Vertical transmission: the virus is transmitted 
from the mother to the child (always related 
to the infectivity of HBV)
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related to human behavior could also be implicated in the HDV transmission. On 
the other hand, the existence of HDV animal reservoirs or insect-related transmis-
sion, although suspected, has never been well documented [6, 20, 22, 38].

6  Clinical Aspects

The HDV incubation period ranges from 28 to 180 days; infection can occur at the 
same time (coinfection) or after HBV infection (superinfection). In most coinfection 
cases, no progress to chronicity is observed, and it is postulated that less than 10% of 
patients become HDV chronic [2]. In contrast, HDV superinfection, involving previ-
ously symptomatic or asymptomatic HBsAg carriers, has a poor prognosis [2, 8].

The role of the HDV in hepatocellular carcinoma (HCC) has been suggested, but 
the association of the HDV with hepatocellular carcinoma does not seem to be fre-
quent. However, superinfection with HDV in HBV carrier children can accelerate 
the progression to liver cirrhosis, and thus constitutes a risk for the development of 
hepatocellular carcinoma [7].

Peculiar fulminant HDV hepatitis occurred in tropical countries. The hallmarks 
of this disease in hepatic histology are mild to moderate eosinophilic necrosis, 
microvesicular steatosis (morula cells or spongiocytes), and the presence of HDAg 
at the core and cytoplasm of hepatocytes [18, 19].

Currently, it is suggested that the natural history of the disease and the prognosis 
of HDV infection are essentially related to the HBV genotypes [24].

7  Diagnosis

The laboratory diagnosis of HDV infection is complex for reasons of its own natural 
history (types of infection) and the use of several viral tests to identify both viruses. 
The clinical features alone have no specificity to define HDV diagnosis, so the serol-
ogy and molecular biology are important tools to establish the diagnosis of HBV/
HDV coinfection or superinfection.

The biochemical laboratory tests include the aminotransferases ALT and AST 
that announce the hepatic damage. The level of aminotransferases may be increased 
up to 25- to 100 fold; the bilirubin levels can also be high, and the prothrombin time 
can be prolonged in severe cases.

The serology is able to identify HBV markers such as HBsAg, anti-HBc, anti- 
HBc IgM, and HDV markers such as anti-HDV IgG and IgM. Table 18.2 shows the 
serological tests for hepatitis D and its clinical status.

The HDV is a pathogen that causes a severe and rapidly progressive disease of 
 hepatocytes. The measurement of viral load in the peripheral blood of patients with 
HDV infections is important for diagnosis, treatment monitoring,  and support for fol-
low-up studies of viral replication during the course of the disease. Botelho et al. [10] 
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have developed an assay capable of detecting and quantifying the abundance of HDV 
particles in serum samples, based on reverse-transcription quantitative PCR (RT-qPCR). 
Two standards for calibration were produced for determining the viral load of HDV: a 
cDNA cloned into a linear plasmid and a transcribed RNA. For validating this assay, 
140 clinical samples of sera were used, composed of 100 samples from patients who 
tested positive for anti-HDV and hepatitis B virus surface antigen (HBsAg) by ELISA, 
30 samples from blood donors, 5 samples monoinfected with hepatitis B virus (HBV), 
and 5 samples monoinfected with hepatitis C virus (HCV). The HDV RT-qPCR assay 
performed better when calibrated using the standard based on HDV cDNA cloned into 
a linear plasmid, yielding an efficiency of 99.8% and a specificity of 100% in the 
in vitro assays. This study represents the first HDV RT-qPCR assay developed with 
clinical samples from Brazil and offers great potential for new clinical efficacy studies 
of antiviral therapeutics for use in patients with hepatitis delta in the Western Amazon 
region [10].

8  Treatment and Prevention

Treatment of chronic HDV infection has as an endpoint the early elimination of 
both viruses, interruption of viral replication, reduction of aminotransferase levels, 
and control of the chronic inflammatory process to reduce the chances of progres-
sion to cirrhosis and HCC.  The treatment could include both viruses, HBV and 
HDV, depending on the viral load of each one of them.

In chronic HDV hepatitis, the only treatment so far available is interferon 
(INF)-α. Other antiviral drugs such as lamivudine, ribavirin, and adefovir dipivoxil 
have not exhibited a satisfactory therapeutic response [16, 29, 43]. In most studies, 
INF-2α at 9,000,000 IU or INF-2β at 10,000,000 IU subcutaneously, three times a 
week, was used, but without success. Although the therapeutic option available for 
patients with chronic HDV infection is limited to INF-α, with rare curative out-
come, a new drug, Myrcludex B, has appeared as the first-in-class entry inhibitor, 
inactivating the hepatitis B virus (HBV) and hepatitis D virus (HDV) receptor 
sodium taurocholate co-transporting polypeptide [9]. The interim results of a pilot 
trial on chronically infected HDV patients treated with Myrcludex B, or pegylated 
interferon-alpha (PegIFNα-2a) or their combination, indicated that Myrcludex B 
was well tolerated and no serious adverse event occurred [9]. Although HBsAg 
levels remained unchanged, HDV RNA significantly declined at week 24  in all 

Table 18.2 Interpretation of serological results for hepatitis D

Forms HBsAg Anti-HBc total Anti-HBc IgM Anti-HDV total Anti-HBs

Coinfection (+) (−) (+) (+)a (−)
Superinfection (+) (+) (−) (+)a (−)
Healing (−) (+) (−) (+)b (+)

aIgM and IgG anti-HDV in high titers
bIgM and IgG anti-HDV in low titers
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cohorts. HDV RNA became negative in two patients in the Myrcludex B and 
PegIFNα-2a cohorts and in five patients of the Myrcludex B + PegIFNα-2a cohort. 
ALT decreased significantly in the Myrcludex B cohort (six of eight patients), and 
HBV DNA was significantly reduced at week 24 in the Myrcludex B + PegIFNα-2a 
cohort. Virus kinetic modeling suggested a strong synergistic effect of Myrcludex B 
and PegIFNα-2a on both HDV and HBV [9]. Finally, in that study, Myrcludex B 
showed a strong effect on HDV RNA serum levels and induced ALT normalization 
under monotherapy. Synergistic antiviral effects on HDV RNA and HBV DNA in 
the Myr-IFN cohort indicated a benefit of the combination of entry inhibition with 
PegIFNα-2a to treat CHD patients [9].

More recently, PegIFN was evaluated alone or associated with nucleos(t)ide ana-
logues. This study has analyzed data from the Hep-Net-International Delta Hepatitis 
Intervention Trial on 50 patients with compensated liver disease who tested positive 
for anti-HDV and HDV RNA. Subjects received pegylated INF-α 2a, with adefovir 
or placebo, or only adefovir, for 48 weeks. Twenty-four weeks after treatment was 
finished, 41 patients were evaluated for blood levels of HDV RNA and DNA, liver 
enzymes, and HBsAg; liver biopsy specimens were analyzed for fibrosis. Response 
to therapy was defined as end-of-treatment response or post-treatment week 24 
virological response. In both cases, virological response was associated with unde-
tectable HDV RNA levels. Patients with less than a 1 log decrease in HDV RNA at 
the end of treatment were considered null responders [28].

Based on univariate and multivariate analysis, the level of HDV RNA at week 24 
of treatment was associated more strongly with response to therapy than other fac-
tors analyzed. The level of HBsAg at week 24 of treatment was associated with a 
response to therapy only in univariate analysis. Lack of HDV RNA at week 24 of 
treatment, or end of treatment, identified responders with positive predicted values 
of 71% and 100%, respectively. At 24 weeks after treatment, a decrease in HDV 
RNA level of less than 1 log, combined with no decrease in HBsAg level, identified 
null responders with a positive predictive value of 83%. A decrease in HDV RNA 
level of more than 2 log at week 24 of treatment identified null responders with a 
negative predictive value of 95%.

Based on an analysis of data from a large clinical trial, the level of HDV RNA at 
week 24 of treatment with pegylated interferon, with or without adefovir for 48 
weeks, can identify patients who test negative for HDV RNA 24 weeks after the end 
of treatment. This information can be useful to help physicians to manage patients 
receiving therapy for chronic hepatitis D [40].

The treatment time should be as long as possible, not less than 12 months, even 
though the HDV eradication rates are below 20% [9]. It is necessary to follow up the 
patient to evaluate the therapeutic efficacy, which includes evaluation of clinical 
symptoms and measurement of aminotransferase levels and serum markers [7].

Active immunization (vaccine) against HBV is the best procedure to reduce the 
prevalence and incidence of infection HDV [7, 21, 38]. Among HBV chronic carriers 
living in endemic areas of HDV infection, or belonging to risk groups, prophylaxis 
of HDV superinfection still represents a great challenge. The risk groups (men who 
have sex with men, people who inject illicit drugs, hemodialysis patients) need close 
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monitoring and advice about HDV transmission routes [20, 38]. In these areas, 
vaccination of all newborn children and children up to 9 years old has been suggested 
[13]. Passive immunization (anti-HBs immunoglobulin) against HBV has been used 
as a prophylactic action to prevent reinfection by HBV and hence reinfection with 
HDV in transplant patients because of chronic liver disease by D virus [17, 38].

9  Conclusions and Future Challenges

The mechanisms determining the persistence of HBV and HDV infection and long- 
term pathogenesis of HBV-associated liver disease appear to be multifactorial. 
Chronic HBV/HDV coinfection leads to the most severe form of chronic viral hepa-
titis, so it is important to elucidate the molecular mechanisms regulating virus–host 
interplay and pathogenesis.

New information on the molecular biology and life cycle of both viruses is allow-
ing the development of more efficacious drugs to treat the coinfection, but it is 
necessary to await the results of the new drug trials being developed using larger 
cohorts to define the best treatment for these patients. Finally, recent studies have 
demonstrated that HDV infection continues to be an important health issue in the 
Brazilian Amazon and that the implementation of the HBV vaccination in rural 
Lábrea had little or no impact on the spread of HDV. Thus, HDV has not yet disap-
peared from HBV hyperendemic areas, reminding us that it is far from being a 
vanishing disease in the Amazon basin [31].
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