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DIAGNOSIS IN HEPATITIS D VIRUS (DELTA)
INFECTIONS
Hepatitis D virus (HDV) infection can appear in the form
of a co-infection of HDV with hepatitis B virus (HBV) or
may develop as a superinfection with HDV of hepatitis
B surface antigen (HBsAg)-positive individuals (1). Coinfections and super infections differ from each other
in terms of their long-term effects. Clinically acute HDV
infection presents with a picture similar to those of
other hepatotrophic viruses-related hepatitis. Fatigue,
poor appetite, nausea, vomiting and jaundice are the
main complaints. In co-infections serum amino transferases levels are usually elevated twice, 2-5 weeks
apart from each other. The first elevation is generally
related with HBV infection, whereas the second is associated with HDV infection. The acute clinical picture
usually disappears by itself within 2-10 weeks (1-3). The
risk of development of fulminant hepatitis during a
HBV and HDV co-infection is higher than that caused
by HBV mono-infection. The risk of developing HDVinduced fulminant hepatitis has been clearly shown in
1980s (1,2). Today, fulminant delta hepatitis is not seen
as frequently as it has been seen in the past (3). This
may be explained that the frequency and turnover of
HDV in the population has decreased (3,4). During coinfection, HDV can suppress the replication of HBV and
HBsAg may be lost. In this instance, the diagnosis is established the presence of antibody to hepatitis B core
antigen (anti-HBc) immunoglobulin M (IgM) antibody

positivity (Table 1). The risk of chronicity in co-infected
patients is not different than that of patients with acute
HBV infection (3-5).
Hepatitis D virus superinfection in HBsAg-positive
individuals is also characterized by hepatitis exacerbation. HDV superinfection results in chronic HDV
infection in 70-90% of the cases. In a limited number
of cases, HDV superinfection may lead to clearance
either HDV or both HDV and HBV infections. Chronic
delta hepatitis (CDH) generally has a more severe
course compared to chronic hepatitis B (CHB) (5-7).
In addition, cirrhosis and liver failure develop more
rapidly in CDH. The clinical presentations of CDH vary
from a mild-course of disease to acute on chronic
liver failure as a result of HDV-related immune-mediated damage. Patients often reported a history of an
acute hepatitis attack, which is probably associated
to the period where HDV superinfection develops.
There is no specific clinical finding for CDH. Patients
commonly have fatigue, poor appetite, muscle-joint
pain and right hypochondriac pain. In physical examination, most of the cases might have findings of
chronic hepatitis or cirrhosis.
LABORATORY DIAGNOSIS
The laboratory tests used in the diagnosis of acute delta
co-infection, superinfection and chronic delta hepatitis are
given on Table 1.
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Table 1. Laboratory diagnosis in delta hepatitis
Diagnostic markers

Acute HBV/HDV co-infection

HDV superinfection

Chronic HDV infection

HBsAg

Positive

Positive

Positive

Anti-HBc IgM

Positive

Negative

Negative

Serum HDAg

Early and of short duration, might be
missed frequently

Early and of short duration, might
be missed frequently

Cannot be identified

Serum HDV RNA

Early and transient but longer than HDAg

Early, continuous

Generally positive

Anti-HDV, total

Late, low titer

Rapidly rising titers

High titers

Anti-HDV, IgM

Transient, may be the only marker

Rapidly rising and permanent titers

Changing titers, generally high

Liver HDAg
Not indicated
Positive
			

Generally positive, can be negative
during late phase

HBV: hepatitis B virus; HDV: hepatitis D virus; HBsAg: hepatitis B surface antigen; Anti-HBc: antibody to hepatitis B core antigen; IgM: immunoglobulin M; HDAg: hepatitis delta antigen;
RNA: ribonucleic acid

LABORATORY DIAGNOSIS OF HEPATITIS D CO-INFECTION
(ACUTE HDV INFECTION)
Most of the co-infections clinically resemble acute icteric
HBV infection. HDV co-infection is characterized by an increase in IgM and IgG antibodies against HDV. Since the
beginning of acute hepatitis, antibody response to HDV is
slow. IgM antibody response to HDV is slow and can be delayed by days or even weeks. IgG antibody response is first
seen during the convalescent phase. The confirming of HDV
co-infection in HBsAg-positive patient may require a longterm follow-up (8-17). HBsAg, anti-HBc IgM, anti-HDV IgM
and HDV ribonucleic acid (RNA) levels are all positive during
co-infection.
LABORATORY DIAGNOSIS OF HEPATITIS D SUPERINFECTION
Serum ALT level does not usually have a biphasic course. When
acute liver injury (ALT levels, 10 times or more the upper limit of
normal range) develops in patients with known HBsAg positivity, anti-HDV should be investigated (8,10-14,16).
In HBsAg-positive, anti-HBc IgM-negative patients, the detection of one of the following tests; anti-HDV IgM antibody or
a detectable HDV RNA level establishes the diagnosis of delta
superinfection.
LABORATORY DIAGNOSIS OF CHD INFECTION
In patients with HBsAg and total anti-HDV positivity of longer
than six months, the positive serum HDV RNA by either qualitative or quantitative polymerase chain reaction (PCR) makes
the diagnosis of CHD (11,18-22). HDV RNA testing remains the
gold standard diagnostic testing for the diagnosis of HDV infection.
THE PROBLEMS IN THE DIAGNOSES OF ACUTE AND CHD
INFECTION
The more widespread use of anti-HDV IgM measurements
should be encouraged. AntiHDV IgM is useful and cheap serological marker for ongoing HDV infection. However, its sensitivity is lower than HDV RNA testing by PCR.

Hepatitis delta antigen test has a low sensitivity. In CDH infection, HDAg is in complex form with anti-HDV and cannot be
readily identified with ELISA. Immunoblot assay is necessary to
be used for HDAg detection, but it is very limited used in clinical practice (23).
The problem of HDV RNA standardization: There is a HDV RNA
standard which was available since the end of 2013. World
Health Organization (WHO) and Paul Ehrlich Institute are the
leaderships and with one of the main contributors in its development being the Hepatology Institute of the Ankara University. Laboratories should obtain this standard. Even though
sensitivity and dynamic “range” differences might continue
despite using this standard, provision of comparable measurements that are expressed in IU/mL instead of copy/mL would
be possible.
Anti HDV testing: There is inadequacy of diagnostic value during
the early stage as anti-HDV gets positive during the late stage.
Immunohistochemical detection of HDAg in liver tissue: It was
used to establish the diagnosis of active HDV infection in the
past (8,10-14,16).
THE RELATIONSHIP BETWEEN SERUM HBV DNA AND HDV RNA
IN ACUTE HEPATITIS DELTA CO- AND SUPERINFECTIONS
In acute delta co-infection, the patients are confronted with
HBV and HDV infection at the same time. This condition is considerably rare and happens due to infected syringes in intravenous drug users. Acute HBV-HDV co-infection may have a mild
or severe course, and fulminant hepatitis can develop. In HDV
co-infection, serological evidence of HBV may be detected first
since HDV infection starts after HBV infection. Two peaks of
transaminase elevations may be observed during the course
of acute hepatitis; the first peak is general related with HBV,
whereas the second is related with HDV (11). Similarly, serum
HBV DNA is firstly detected and followed by serum HDV RNA
positivity. However, in some cases, acute HDV-HBV co-infection
cannot be differentiated from acute hepatitis B mono-infection
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on clinical grounds. Acute delta co-infection will lead to eradication of both viruses in the vast majority of cases. In less than
5% of cases patients may develop chronic hepatitis.
In acute delta superinfection, HBV DNA became negative in
chronic HBsAg carriers. In approximately 10% of the cases, it
may lead to clearance of HDV, and even HBsAg. In CHD, typically HDV suppresses HBV although a shift of the dominant
virus over time is possible and has been reported previously
(10,11,13,14).
THE RELATIONSHIP BETWEEN HBV DNA AND HDV RNA IN
CHD INFECTION
Hepatitis D virus typically suppresses HBV in patients with CHD.
Serum HDV RNA levels are high, whereas serum HBV DNA levels is either positive with low titers or below measurable levels.
Serologically, HBeAg is negative and anti HBe is positive in
more than 80% of the cases. In HBeAg-positive CHD, HBV DNA
levels are generally higher than HBeAg-negative CHD. However, serum HDV RNA is positive with high level (24,25). HBsAg
levels do not directly correlate with serum HBV DNA level in
HBeAg-negative CDH patients, however, HBsAg production is
preserved (26).
On the other hand, despite being uncommon, there are cases
reported high titers of HBV DNA and HDV RNA positivity. AASLD
guideline is recommended adding NA treatment to pegylated
interferon treatment in such cases (27).

some patients might be benefit from long-term treatment
(30-33). In a retrospective study focusing on the delta hepatitis
database of Ankara University School of Medicine, increasing
the duration of treatment was shown to increase cumulative
treatment response rates as well (33). Here, it is obvious that
there is the need to successfully identify CDH patients who do
not respond to treatment. If patients do not have more than 1
log10 IU/mL decrease in serum HDV RNA in the sixth month of
treatment, the possibility of non-response to treatment is high
(34). For those who have at least 2 log10 IU/mL of a decrease
in HDV RNA at the end of treatment or who become negative
at the end of the treatment and recurrence again, the logical
approach seems to be continuing the antiviral treatment without stopping or reinitiating at the time of a recurrence. During
recent years, studies performed on humans with prenylation
inhibitors (35), hepatocyte entry inhibitors (36) and nucleic acid
polymers (37) seemed promising for the near future.
Patients who respond to treatment have lower rates of developing cirrhosis, lower need to LT and lower hepatic diseaserelated mortality compared to those who do not respond (33).
Contraindications, side effects and monitorization of PegIFN
treatment is similar to what is applied during the course of CHB
infection. Patients should be closely monitored during interferon treatment for severe ALT exacerbations. Although some
studies reported that interferon treatment can be safely used
in patients with compensated cirrhosis (38), decompensation
might develop during the treatment.

TREATMENT FOR AHD INFECTION
No specific treatment is recommended in treatment of acute
HDV infection. Supportive treatment is recommended. Patients
who have a tendency towards a fulminant course should preferably be followed-up at liver transplantation (LT) center (27-29).

Lamivudine, ribavirin and famciclovir have lack efficacy in treatment of CDH (39-44).

TREATMENT FOR ACUTE FULMINANT HDV INFECTION
Mortality rates are very high in patients with acute fulminant
HDV infection. Specific antiviral treatment is not available (2023). Supportive treatment is recommended. Infection, hepatic
encephalopathy and coagulopathy should be managed. The
fulminant cases should be followed-up at LT centers (20-23).

Total response: Normalization of serum ALT levels

TREATMENT PATIENTS WITH CDH
Chronic delta hepatitis treatment has not changed since
1980’s. Interferons are the only effective treatment based on
the perspective of evidence-based medicine. Currently, pegylated interferons (PegIFNs) alpha 2a or 2b are used in the
treatment of CDH, instead of classical interferons. The treatment is basically not different from PegIFN treatment of CHB.
The treatment duration is one year. Various studies have been
performed with the hypothesis that two years of treatment
would be superior to one, but these did not yield the anticipated results. Meanwhile, expert opinions and certain case
presentations and some previous studies suggested that that
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RESPONSE TO ANTIVIRAL TREATMENT
Biochemical response:

Virological response:
Total response: HDV RNA decreasing to undetectable levels
Partial response: HDV RNA decreasing by at least one log compared to baseline level
Histological response: Decrease in inflammation (≥2 points)
and fibrosis (1 points)
Biochemical and virological responses should be firstly evaluated during the treatment. In a successful treatment course for
CHD, a loss of HDV RNA should be followed by loss of HBsAg
and development of anti-HBs positivity. However, this aim is
very difficult to reach, especially, HBsAg loss. However, HBsAg
negativity can be seen in mean time in CDH patients with
permanent viral response (33). The most rational criteria for
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a successful treatment response is HDV RNA negativity that
persists after discontinuation of treatment. When using interferon treatment for hepatitis C, having a virological response 6
months after the discontinuation of treatment is regarded as
a permanent response and a cure; yet this algorithm was not
shown to be true for CDH. In the HIDIT-1 study, 16 CDH patients
had HDV RNA negative 6 months after stopping treatment; 9 of
them were shown to be positive for HDV RNA at least for once
during the follow-up period (45). Therefore, after the discontinuation of treatment, the CDH patients treated with PegIFN
should be followed-up for three years for a possible recurrence.
In this case, ongoing virological response was defined, instead
of permanent virological response (33).
Serum aminotransferases levels should be monitored with
monthly intervals. Virological response should be monitored at
3-6-month intervals.
The combination treatments performed so far have not been
shown as more effective than interferon treatment alone
(39,41-44,46). However, with new treatments currently under
investigation in phase 2 studies combination treatment may
become a viable option (47).
TREATMENT FOR CDH PATIENTS WITH NORMAL ALT LEVELS
AND DETECTABLE HDV RNA LEVEL
Serum HDV RNA testing should be repeated in patients with
normal ALT and detectable HDV RNA levels. This test has high
false positivity and negativity rates. When HDV RNA positivity
is confirmed, liver biopsy should be performed to evaluate the
severity and prognosis of liver disease. Delta hepatitis nearly
always has a severe disease course and poor prognosis; therefore PegIFN treatment is recommended regardless of histological findings. The treatment is not different than those of other
patients with CDH.
TREATMENT FOR PATIENTS WITH COMPENSATED CIRRHOSIS
Pegylated interferons treatment can be initiated with close
follow-up. The risk of development of interferon-related side
effects and decompensation are high (18,48). If necessary,
PegIFN dose adjustment should be considered. Several cases
reported in the literature that interferon alpha treatment improved liver histology in patients with compensated cirrhosis
(46). Notably, in the HIDIT-2 Study, virological response rates in
cirrhotic patients were similar to non-cirrhotic patients.
TREATMENT FOR RECIPIENTS WITH HDV INFECTION WHO
HAD RELAPSE AFTER LT
No treatment is available to prevent the development of HDV
relapse after LT. HBV and HDV markers should be monitored
after LT. Management of HBV relapse after LT would also have
a positive impact on the course of HDV infection (49). Latent
HDV infection has been reported post-transplant which carries
the risk of being “rescued” by HBV (50).
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TREATMENT FOR HDV INFECTION IN PATIENTS WITH SLE,
DIABETES MELLITUS AND CHRONIC RENAL FAILURE
The expression of type 1 interferon-regulated genes is increased
in patients with systemic lupus erythematosus (SLE). Further,
cases of IFN-induced rheumatic disease exist (51,52). The use interferon treatment in patients with HDV infection in the setting of
SLE or any rheumatic disease can pose a difficult clinical decision.
Managing the more severe disease represents a reasonable compromise. PegIFN treatment may be considered under close follow-up in CDH patients, who have remission rheumatic disease.
For patients with diabetes mellitus, interferon treatment is recommended in the treatment of CDH (53,54). The treatment approaches of CDH in patients with chronic renal failure should
be approached as that of chronic HBV infection (55-57).
THE MOLECULAR TESTS USED IN DIAGNOSIS AND THE
SELECTION OF REFERENCE LABORATORIES
Quantitative measurement of HDV RNA is the the gold standard test to evaluate treatment efficacy and follow-up in CDH
patients treated with PegIFN. The absence of commercial kits
that would be widely used for this purpose is a significant
shortcoming. The reference laboratories should obtain the
standard kits which would enable them to have comparable
measurements expressed in IU/mL.
Quantitative measurement of HBsAg titer is another test to be
used in the treatment and follow-up of CDH. This test should
be performed at 6 months of PegIFN treatment. For example,
from baseline, no any decrease in HBsAg levels is associated
with treatment unresponsiveness (34).
TREATMENT FOR CDH PATIENTS DURING EXACERBATION
Chronic delta hepatitis patients with exacerbations should be
closely followed-up for liver failure. LT should be performed
when it is indicated (17,18,23,25,26,58).
In instances of disease exacerbation after discontinuation of
treatment, the most suitable approach would be to retreat
with PegIFN treatment if there is no contraindication.
HDV SCREENING
In Turkey, anti-delta antibody test should be recommended in
all the HBsAg-positive patients. Anti-delta antibody test should
be recommended in case of an acute hepatic exacerbation.
TREATMENT FOR PATIENTS WITH TRIPLE INFECTIONS
(CHB+CHC+CHD)
In triple infections, HDV is the dominant virus in European studies, whereas HCV is the dominant virus in Asian studies (24,58-61).
The chronology of acquiring virological infections can as well be
of importance. The last acquiring virus has not been reported to
suppress the previous virus or viruses (62). Dominant virus can
also change its place in time (63,64). In general, the prognosis of
triple virus infection is worse than a mono-infection.
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The treatment should first be directed at the dominant virus;
this would be in the form of PegIFN treatment for HDV infection in the most of the cases (16). The suppressed virus can be
reactivated during treatment. Reactivated virus should also be
treated. Currently, as both HBV and HCV can be successfully
treated with oral antiviral agents without having serious side
effects. When HDV is being treated, one might consider giving
antiviral treatment for HCV as well.
In Conclusion:
• All patients with compensated cirrhosis with high serum ALT levels and detectable HDV RNA level should be
treated. Liver biopsy is not necessary.
• In instances where serum HDV RNA is negative despite
high serum ALT level, HDV RNA testing should be repeated. If HDV RNA is negative, other causes of liver diseases should be investigated.
• PegIFN treatment is used in the treatment of CDH.
Treatment dose is same the dose for CHB. Treatment
duration should be at least one year.
• NAs treatment is recommended in CDH patients, who
have HBV replication.
• PegIFN treatment is contraindicated in decompensated
cirrhotic patients.
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