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ABSTRACT
Little is known about hepatitis B virus (HBV) and Hepatitis D virus (HDV) coinfection in the UK. HDV screening is recom-
mended among all individuals with HBV, with coinfection associated with increased disease progression. Using data on HDV 
testing, shared by 11 laboratories in the UK who reported undertaking HDV testing, and national testing data for HBV we estab-
lished a cohort of individuals tested for HDV, investigating testing pathways, describing characteristics and outcomes of those 
HDV-RNA positive to inform targeted interventions for testing, diagnosis and linkage to care. Demographic information, clinical 
assessments, treatment and recent laboratory results from NHS trusts, and through linkage to national healthcare datasets was 
collected for HDV-RNA positive individuals. Between 2011 and 2021, 42% of individuals newly diagnosed with HBV in England 
were linked to an HDV test. Anti-HDV positivity was 5.0%, 55.8% were HDV-RNA tested and 45.7% were ever HDV-RNA pos-
itive. HDV-RNA positivity in the absence of an anti-HDV result was 6.4%. Among individuals who were HDV-RNA positive, 
94.3% were non-UK born, with 24 different primary languages reported, 49% had evidence of treatment, and 48% had evidence 
of cirrhosis. 10% had died of which 58.4% died of liver disease. In conclusion, our findings indicate that HDV testing in HBV 
positive individuals in the UK is sub-optimal against testing guidelines, including RNA testing among those who are anti-HDV 
positive. Considerable work is needed to improve the patient care pathway, to ensure patients are appropriately diagnosed, linked 
and retained in care, with adequate access to treatment.

1   |   Introduction

Individuals coinfected with hepatitis B virus (HBV) and hepati-
tis D virus (HDV) are at increased risk of liver disease progres-
sion and higher rates of severe disease outcomes compared with 
HBV mono-infected individuals. A systematic review covering 
six WHO regions estimated that globally, 5% of individuals living 
with chronic HBV (CHB) are also living with HDV, ranging from 
3.0% in European regions to 6.0% in African regions [1]. HDV 
infection either occurs as a simultaneous acute infection with 

HBV, which is likely to result in clearance or as a super-infection, 
more likely to result in HDV persistence and accelerated disease 
progression [2]. Testing guidelines for HDV differ: the European 
Association for the Study of the Liver (EASL) and the UK 
National Institute for Health and Care Excellence (NICE) rec-
ommend all individuals positive for CHB are screened for HDV 
[3], whereas the American Association for the Study of Liver 
Diseases (AASLD) recommends testing for those at high risk of 
HDV (people living with HIV, people who inject drugs, men who 
have sex with men, and patients from endemic regions) [4].
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Little is known about the characteristics and outcomes of indi-
viduals HBV/HDV co-infected in England. Data from London-
based clinics showed testing coverage for those HBsAg positive 
was 40% [5], and anti-HDV prevalence ranged from 2.0% to 8.5% 
[6, 7]. Recent developments in treatment for HDV include bule-
virtide for adults with compensated liver disease with evidence 
of significant fibrosis, who have not responded to peginterferon 
alfa-2a or who cannot have interferon-based therapy, which, 
when administered, reduces HDV viraemia levels and norma-
lises liver transaminase levels in a significant number of pa-
tients [8]. Establishing a national cohort of individuals tested for 
HDV is critical for characterising the epidemiology and disease 
burden of co-infected patients, as well as for monitoring testing 
coverage and providing a baseline for auditing against national 
testing and treatment guidelines.

Using data submitted by laboratories undertaking testing for 
HDV, clinical data provided by hepatology or infectious diseases 
clinics, and linkage to national healthcare datasets, we describe 
testing pathways for individuals diagnosed with CHB in the UK 
and provide numbers and characteristics of those who are anti-
HDV and/or HDV-RNA positive.

2   |   Methods

In 2021, a questionnaire was circulated to the UK Clinical 
Virology Network (CVN) [9], a group of laboratories across all 
major centres through the UK, asking which laboratories were 
undertaking HDV testing, and which tests they offered (anti-
HDV and/or HDV-RNA). HDV RNA assays used are listed in 
the Section S1. Through the questionnaire we identified 12 lab-
oratories who undertook HDV testing; 11 agreed to share raw 
testing data directly with UKHSA. These laboratories represent 
both diagnostic and reference testing.

Testing data on HDV reported between 2011 and 2021 included 
date of specimen, test result, hospital, and clinical service/set-
ting of test. Data was collated, cleaned, and deduplicated using 
a combination of name, date of birth, NHS Number, and hospi-
tal number, grouping multiple tests to the same individual. One 
of the 11 participating laboratories only shared patient identi-
fiable information on diagnostic laboratory testing, excluding 
reference testing which would have come from outside the NHS 
trust. Demographic information was enhanced through linkage 
to established healthcare datasets.

A database of individuals tested for HDV was established, 
held and managed centrally at UKHSA. For each individual 
who tested HDV-RNA positive, an NHS Trust was identified 
through the clinical service/setting of test reported by the lab-
oratory. Hepatology or infectious diseases services at trusts that 
had 10 or more patients mapped to them were asked to submit 
data on their patients; including demographics (ethnicity, coun-
try of birth, primary language spoken), transient elastography 
(TE) assessments, clinical evidence of cirrhosis, HCC and/or 
transplant, information on HBV and/or HDV treatment, latest 
laboratory results for HBV and HDV, latest liver function test 
results (ALT) and HIV status. Those completing this data were 
also asked to note if the patient was not known to or no longer 
attending the clinic, or to add any additional patients attending 

at their clinic. Lists of patients were sent to each trust and the ad-
ditional requested data was reported by completing pre-defined 
fields within an excel spreadsheet or via entry into the patient 
management tool ‘Hepcare’ provided by BCB medical [10].

2.1   |   Data Linkage

Individuals tested for HDV were linked to NHS hospital epi-
sode statistics (HES) for inpatient stays and day cases (hospital 
admissions) for end stage liver disease (ESLD), hepatocellular 
carcinoma (HCC), Office for National Statistics (ONS) death reg-
istrations and NHS Blood and Transplant (NHSBT) liver trans-
plant registry for liver transplant registrations and transplants. 
Linkage was undertaken using NHS Number. ESLD and HCC 
were identified using the International Classification of Diseases 
version 10 (ICD-10, see Table 1), as were causes of death.

Recent postcode of residence was mapped by linking to the NHS 
spine personal demographics service (PDS), a national master 
database of all NHS patients in England, Wales and the Isle of 
Man, holding basic patient demographic details such as name, 
address, NHS number and registered GP. PDS was also used to 
enhance any missing NHS numbers and date of death. HES was 
used to enhance ethnicity.

Ethnicity was categorised into six groups:

•	 White British.

•	 Any other White ethnicity including White Irish.

•	 Asian including Chinese, Bangladeshi (Asian or Asian 
British), Pakistani (Asian or Asian British), Indian (Asian 
or Asian British), Any other Asian background.

•	 Black including African (Black or Black British), Caribbean 
(Black or Black British), Any other Black background.

•	 Mixed including any other Mixed background, White and 
Asian (Mixed), White and Black African (Mixed), White 
and Black Caribbean (Mixed).

•	 Other including any other ethnic group.

2.2   |   Testing Among Those Newly Diagnosed 
With HBV

First HBV diagnoses were obtained from routine laboratory 
reports, defined as the detection of hepatitis B surface antigen 
(HBsAg), submitted by NHS or private laboratories in England 
to UKHSA through surveillance forms or electronically since 
1990, becoming mandatory in 2010. The first reported diagno-
sis in England for an individual is noted as a new diagnosis. 

TABLE 1    |    ICD-10 groupings.

Disease grouping ICD-10 codes

End-stage liver disease (ESLD) I850, I983, K704, K720, 
K721, K729, K767, R18

Hepatocellular carcinoma C22.0
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Individuals newly diagnosed with CHB between 2011 and 2021 
were collated and linked to the HDV testing data to estimate 
testing coverage. Region of diagnosis is mapped using a hierar-
chy of (i) postcode of residence, (ii) postcode of the individual's 
GP (both identified through linking with the NHS spine), or iii. 
postcode of the laboratory reporting the diagnosis. The labora-
tory postcode is more likely to be used where there are minimal 
patient identifiers for linkage.

3   |   Statistical Analysis

Data were prepared in SQL, and statistical analyses were per-
formed using STATA version 15 (STAT Corp., College Station, 
Tx). The population tested for and positive for HDV was ex-
amined using descriptive analysis. Proportions were presented 
where data were available and compared using the chi-squared 
test. A p-value of < 0.05 was considered statistically significant. 
Multivariate models identified factors associated with having ev-
idence of an HDV test among those newly diagnosed with CHB.

4   |   Results

Between 2011 and 2021, 97,009 individuals were newly diagnosed 
with CHB in England and reported to UKHSA (Figure 1). During 
the same time period, 55,392 individuals were tested for HDV (ei-
ther antibody and/or RNA) via the 11 laboratories undertaking 
HDV testing in England, with an average number of 10,000 tests 
per year, and an average of 7000 individuals tested per year. Of 
the 97,009 new CHB diagnoses, 79,864 (82.3%) had identifiers 
to enable linkage to an HDV test, of whom 33,388 (41.8%) were 
linked to an HDV test, at a rate which remained stable over time 
between 2011 and 2019, decreasing in 2020 and 2021 (Figure 1). 
Declines observed in 2020 and 2021 are likely to reflect the im-
pact of the SARS-CoV-2 pandemic on service provision.

Of the 55,392 individuals tested for HDV, 53,227 individuals 
were tested for anti-HDV, 52,871 had a valid result, and 2626 
(5.0%) were anti-HDV positive (Figure 2). Of those who were 

anti-HDV positive, 1464 (55.8%) had a subsequent RNA test, 
and 669 (45.7%) were RNA positive. Median time between 
an HDV-RNA test and anti-HDV test was 0 days inter quar-
tile range (IQR): 0–112 days, indicative of reflex testing on the 
same sample. 4003 individuals had an HDV-RNA test with no 
record of an anti-HDV positive test; among these, 258 (6.4%) 
were RNA positive. Overall, 5467 individuals had an HDV-
RNA test (with or without evidence of prior antibody testing), 
of which 17.0% (927) were HDV-RNA positive. Two individu-
als who were HDV-RNA positive were anti-HDV negative at 
the time of testing.

To assess the burden of disease from HDV, identifiers for 78.7% 
(730/927) of those who were ever HDV-RNA positive were 
shared with England NHS trusts, of which 76.5% (559/730) were 
returned by NHS trusts, and 69.1% (386/559) were known to the 
clinic and/or had data returned on them. Among those who 
were not shared with an NHS trust or did not have information 
returned on them, 70% had an NHS number for linking to estab-
lished datasets (HES, ONS deaths, NHSBT).

4.1   |   Demographic Characteristics of those Tested 
and Anti-HDV and/or RNA Positive

Males accounted for 55% of individuals tested for anti-HDV and/
or HDV-RNA (Table  2); with no difference in anti-HDV posi-
tivity between males and females (4.9% and 4.8% respectively; 
p = 0.89), whereas RNA positivity was higher in males compared 
to females (18.1% vs. 13.2% respectively; p < 0.001). Median age 
for individuals who were anti-HDV tested was 38 years (IQR 
30–48 years), and 33 years (IQR: 26–43 years) for individuals 
anti-HDV positive. For individuals tested for HDV-RNA median 
age was 39 years (IQR: 31–49) and 36 years (IQR: 29–44 years) 
among individuals RNA positive. There was little difference in 
median age between males and females regardless of testing or 
positivity.

Where ethnicity was available (55% of individuals tested for anti-
HDV (29,124/53,227) and 56% (3076/5467) among individuals 

FIGURE 1    |    New diagnoses of hepatitis B in England by year and the proportion linked to a hepatitis D test.
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HDV-RNA tested), most individuals tested were of ethnic groups 
other than White British (84% and 86% among anti-HDV and 
HDV-RNA respectively). Anti-HDV positivity was highest in in-
dividuals of any other white ethnicity (inc. white Irish) (8.3%), 
followed by any other ethnicity (7.3%), and black ethnicity (6.4%), 
with HDV-RNA positivity highest in those of any other white 

ethnicity (inc. white Irish) (70.3%), followed by other ethnicity 
(69.2%), and black ethnicity (48.2%) (Figure  3). Demographic 
trends over time are presented in the Supporting Information 
(Section S2; Figure S1–S6). London had the highest number of 
anti-HDV and/or HDV-RNA tests and the highest positivity 
with 6.0% anti-HDV positivity and 26.4% HDV-RNA positivity 

FIGURE 2    |    Hepatitis D testing undertaken by 11 laboratories within the UK between 2011 and 2021. * Includes 1852 without a positive anti-HDV 
result and 2150 with no anti-HDV result.
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(regardless of an antibody test). The South West had the highest 
RNA positivity among individuals' antibody positive (58.3%).

When comparing individuals who were anti-HDV positive and 
anti-HDV negative, there was little difference in the distribution 
of sex, age at diagnosis, region of diagnosis.

Among 386 individuals' RNA positive where data was returned 
by NHS trusts, 265 (68.7%) had country of birth (COB) reported 
of which 94.3% (250/265) were born outside the UK. Figure 4a 
shows the distribution of COB; Romania was the highest re-
ported COB (26.0%; 69), followed by Sierra Leone (13.2%; 35). 
Where primary language was reported (261; 67.6%), 24 differ-
ent languages were reported with Romanian the most com-
mon, followed by Portuguese and Russian (Figure 4b).

4.2   |   HDV Testing Among Those Newly Diagnosed 
With CHB

Comparing individuals who were linked to a HDV test with 
individuals who were not, women with CHB were more likely 
to be tested for HDV than men (44% vs. 41% respectively; 
p < 0.001). Individuals aged 25–34 years were more likely to be 
tested for HDV than all other age groups (p < 0.001) and indi-
viduals of White British ethnicity were less likely to be tested 
than all other ethnic groups (p < 0.001). There was regional vari-
ation (p < 0.001) with individuals diagnosed in the North East 
with the highest proportion tested for HDV (62%) and the West 
Midlands with the lowest (23%). In an adjusted model, age, re-
gion of diagnosis and ethnicity remained independent factors for 
testing for HDV (Table 3).

4.3   |   Recent Laboratory Tests

Among 386 RNA positive individuals where data was returned by 
NHS trusts, 328 recorded the individual's latest HDV laboratory 
results with 97 (29.6%) recorded as HDV-RNA negative. Forty-
eight of these individuals had received treatment for HDV, 42 had 
not. There was no difference in recent RNA status among indi-
viduals with no evidence of treatment by sex and age; however, 
ethnicity was associated with a change in RNA status (p < 0.001). 
Individuals of black or Asian ethnicity had a higher proportion 
RNA negative (64.3% (9/14) and 38.8% (19/49) respectively). 
Among individuals with evidence of treatment, there was no dif-
ference in RNA clearance by age and sex; however, individuals of 
black ethnicity had a higher proportion of clearance, 65.3% (32/49).

Where test information was available for both HBeAg and anti-
HBe status (82%; 316/386), 254 (80%) were HBeAg negative and 
anti-HBe positive, 23 (7%) were negative for both markers, 7 (2%) 
were positive for both markers, and 32 (10%) were HBeAg posi-
tive and anti-HBe negative.

4.4   |   Clinical Characteristics

Clinical information on HDV-RNA positive individuals as sup-
plied by NHS trusts and/or through data linkage is summarised 
in Table 4.
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Among this group, 48.8% (177/363) had evidence of ever being 
treated for HDV, the majority of whom (159/177, 89.8%) were 
prescribed interferon or peg interferon; four had been pre-
scribed bulevirtide. 62.9% (232/369) had evidence of ever being 
treated for HBV, the majority (59%; 138) with tenofovir, followed 
by entecavir (28.4%; 66).

Using data returned by the NHS trusts on those HDV-RNA 
positive (n = 386), where reported 48% (167/350) were reported 
as cirrhotic, and 26% (59/223) had evidence of decompensation. 
Median liver stiffness of individuals was 7.8 kPa (5.6–12.5), me-
dian ALT was 49 (29–86), and median CAP score of 220 dB/m 
(188–255) and 9% (30/328) of individuals had a HCC diagnosis. 
An additional 17 HCC diagnoses were identified through link-
ing to inpatient records resulting in 6% (47/764) with diagnosed 
HCC. 15% (41/265) of individuals were reported by the NHS 
trust as being assessed for or having received a transplant fall-
ing to 9% (70/764) with additional linkage to the NHS Blood 
and Transplant (NHSBT) registry. Among all HDV-RNA pos-
itive individuals, linking to death registrations identified that 
9.6% (60) had died, most died of either liver cancer (27.8%) or 
decompensated chronic liver disease (30.6%).

4.5   |   Factors Associated With Clinical Status

Increased age at HDV-RNA diagnosis was associated with 
evidence of cirrhosis (p = 0.006), assessment for or having a 
liver transplant (p = 0.007), and being diagnosed with HCC 
(p < 0.001). Ethnic group was associated with having cirrhosis 
(p = 0.04), with individuals of other white background (55.1%) 
and individuals of Asian ethnicity (41.3%) with the highest 
proportion and individuals of Black ethnicity with the lowest 
(25.6%). Ethnic group was also associated with being assessed 
for or having a liver transplant (p = 0.018), with the highest pro-
portion among individuals of White British ethnicity (17.7%) fol-
lowed by Asian ethnicity (15.2%) and individuals of White Other 
ethnicity with the lowest proportion (12.4%).

5   |   Discussion

Our findings show variability in testing for HDV in England, 
with less than half of individuals newly diagnosed with CHB 

in England between 2011 and 2021 being screened for HDV, 
and only 56% of those testing anti-HDV positive having an RNA 
test. Where testing did occur anti-HDV positivity was 5.0%, and 
among those HDV-RNA tested, regardless of a previous Ab test, 
positivity was 14.6%. RNA positivity was higher (45.7%) where 
there was a previous antibody positive result available. The dis-
tribution of individuals positive for HDV reflects the epidemiol-
ogy of individuals with CHB in England, with positivity highest 
among ethnic minorities, and in areas where the underlying pop-
ulation is more diverse. These findings may also reflect testing 
biases with HDV testing offered proactively in individuals from 
highly endemic countries. However, these data show that there 
was no difference in the demographics of individuals living with 
diagnosed CHB who were positive vs. negative for evidence of 
HDV infection, consistent with the recommendation by EASL 
and NICE to test all individuals with CHB and not risk based 
testing as recommended by AASLD. These data have identified 
gaps and inefficiencies in testing pathways for HDV, and anal-
ysis of clinical characteristics of HDV-RNA positive individuals 
suggests the enhanced pathogenicity of HBV/HDV co-infection.

The rate of HDV testing among individuals known to have 
CHB was disappointingly low. In those tested, anti-HDV pos-
itivity was similar to other studies ranging from 2% to 10.6% 
[1, 6, 7, 11–14]. HDV-RNA positivity among those known to be 
antibody positive was also similar to prior studies ranging from 
46.6% to 62.4% [1, 12, 15, 16]. However, the positivity among all 
individuals tested for HDV-RNA was much lower, likely associ-
ated with RNA testing in the absence of an anti-HDV result. A 
more efficient testing pathway would be reflex RNA testing only 
if anti-HDV is positive. Variations in HDV-RNA testing may 
have been due to a historical lack of a commercial HDV-RNA 
assay and the absence of standardisation. Similar challenges 
have been reported by Rodriguez-Tajes et  al., where in Spain 
two out of five centres did not have an HDV-RNA qualitative 
assay available, with 20% of tests sent to another laboratory for 
testing [15]. Whilst there are commercial assays now available 
within the UK, none are CE-IVD marked and further work is 
needed to evaluate their comparability. Another possibility is 
that individuals with an RNA test in the absence of an antibody 
test may have been initially diagnosed prior to the study period 
when the antibody would have been conducted, and the RNA 
tests within the study represent appropriate monitoring and di-
agnosed patients.

FIGURE 3    |    Anti-HDV positivity and subsequent RNA positivity by ethnicity for the UK between 2011 and 2021.
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There is consistent evidence that HBV/HDV coinfection is as-
sociated with severe disease progression, with an increased risk 
of developing cirrhosis and HCC [12, 14, 16–19]. Wranke et al. 
recently published findings suggesting that whilst progres-
sion to cirrhosis was faster in those with HDV, progression to 
liver-related end points was no different between HBV mono-
infected individuals and HBV/HDV coinfected individuals with 

cirrhosis [13]. In the absence of a HBV mono-infected compar-
ator we are unable to present statistical comparisons, however, 
among our cohort of HDV positive individuals the proportions 
with disease progression were high, with two out of every five 
individuals having evidence of cirrhosis, and a third reported 
as having decompensated cirrhosis. Whilst previously there 
was little difference in prognosis associated with treatment, the 
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Argentina
Central African Republic

Eritrea
Guinea

Hungary
Iran

Ivory Coast
Kazakhstan

Korea (South)
Poland
Russia

Senegal
Somalia

South Africa
South Sudan

Togo
Turkey

Uganda
Ukraine

Vietnam
Ethiopia

Gambia, The
Guyana
Kuwait
Liberia

Spain
Sudan

Uzbekistan
Angola

Bulgaria
Congo

Greece
Lithuania

Afghanistan
Cameroon

Guinea-Bissau
Latvia

Albania
italy

Moldova
Portugal

Ghana
Mongolia

Nigeria
Pakistan

United Kingdom
Sierra Leone

Romania

Number of HDV RNA Positive individuals

Co
un

tr
y 

of
 b

irt
h

a

FIGURE 4    |    (a) Number of individuals HDV RNA positive by country of birth in England, between 2011 and 2021. (b) Reported first language for 
individuals RNA positive in the UK between 2011 and 2021.
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recent availability of bulevirtide is likely to change the treatment 
landscape, with reduction in HDV viraemia levels and normal-
isation of ALT levels likely to result in better outcomes for indi-
viduals [20, 21]. However, to benefit from treatment a diagnosis 
is required. With less than half of those newly diagnosed with 
CHB in England receiving a HDV test this is a significant lim-
itation in the assessment and referral of patients. Significant ef-
forts are needed to ensure all individuals living with CHB are 
screened for HDV to have the opportunity for treatment. Similar 
to testing pathways for individuals screened for HCV, testing for 
HDV should occur using the same sample as a positive HBsAg 
result, and a test for active infection in those samples found to be 
anti-HDV positive (i.e., RNA testing) should occur on the same 
sample the antibody test was conducted on, known as reflex 
testing. The use of reflex testing in Spain, established in 2021, 
resulted in a five-fold increase in the number of HDV diagno-
ses [22], whilst modelling in the US suggests that double reflex 
testing on the HBsAg positive sample, followed by the anti-HDV 
positive sample, results in earlier detection, increasing numbers 
diagnosed and treated, thereby reducing disease progression 
and associated morbidity and mortality [23]. Further work is 
required to understand barriers to double reflex testing in the 
UK, barriers are likely to include the cost associated with reflex 
testing for those HBsAg positive, availability of sample volumes 
after testing for all HBV markers, and a lack of awareness of 

and feasibility of HDV testing. These themes align with a recent 
survey of healthcare professionals in the UK, alongside staff for-
getting to test [24]. However, the cost of reflex testing should be 
weighed against the possible high economic impact of individu-
als with undiagnosed HDV and the associated disease progres-
sion as outlined in a Spanish study [25].

Some 30% of those who were HDV-RNA positive had a recent 
RNA negative result suggesting clearance of HDV-RNA. This 
was a similar proportion to that reported from an Italian study 
with approximately 20%–30% of patients with intermittent or 
persistently undetectable HDV-RNA [14, 26]. Data from Spain 
evaluating changes in serum samples among people with a de-
tectable HDV-RNA concluded that one in four untreated pa-
tients showed an RNA decline, with undetectable levels reached 
in 20% [27]. In our data, we saw a significant difference by eth-
nic group, with those of Black or Asian ethnic origin more likely 
to clear HDV-RNA in individuals with no evidence of treatment, 
and among Black ethnic origin in individuals with evidence of 
treatment. Further work is needed to understand factors associ-
ated with clearance without treatment, including differences by 
genotype and RNA assay used [28].

Only half of individuals' RNA positive had evidence of ever 
being treated, predominately with interferon, and at the time of 

FIGURE 4    |     (Continued)
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this study only a small number had the opportunity to receive 
bulevirtide due to its recent availability. Ongoing monitoring 
is needed to understand the impact of new therapies for HDV 
on both patient outcomes and on clinical capacity. Frequent 

monitoring by RNA testing of patients receiving interferon or 
bulevirtide is required, and long-term data on the occurrence 
of cirrhosis and HCC will be needed in order to assess clinical 
impact.

TABLE 3    |    Demographics of individuals newly diagnosed with hepatitis B and linked to a hepatitis D test in England between 2011 and 2021.

HBV diagnosis HDV test

n % n % p aOR 95% CI

New diagnoses 97,009

With identifiers 79,864 82.3 33,388 41.8

Median age 37 years (30–48 years) 36 years (29–46 years)

Age group

< 25 7126 8.9 3079 43.2 0.95 0.89 1.01 < 0.001

25–34 25,398 31.8 11,617 45.7 1

35–44 21,212 26.6 9327 44.0 0.93 0.90 0.97

45–54 13,252 16.6 5278 40.0 0.83 0.79 0.87

55–64 7011 8.8 2509 36.8 0.71 0.67 0.76

≥ 65 5865 7.3 1578 26.9 0.50 0.47 0.54

Sex

Male 45,055 56.8 18,314 40.7 < 0.001 1 0.12

Female 34,205 43.2 14,937 43.7 0.97 0.43 1.01

Not reported 604 137

Ethnicity

White British 14,476 22.7 5277 36.5 < 0.001 1 < 0.001

White other 12,215 19.1 6422 52.6 1.81 1.72 1.91

Asian or Asian British 16,341 25.6 8733 53.4 1.98 1.89 2.08

Black or Black British 15,818 24.8 8377 53.0 1.95 1.86 2.04

Mixed ethnicity 1901 3.0 1029 54.1 1.98 1.79 2.18

Other ethnicity 3168 5.0 1634 51.6 1.81 1.67 1.96

Not known 15,945 1916

Region of diagnosis

East Midlands 4031 5.1 1941 48.2 1.69 1.56 1.83

East of England 5387 6.8 2863 53.2 1.64 1.54 1.75

London 35,868 45.1 14,446 40.3 1 < 0.001

North East 1611 2.0 1003 62.3 2.49 2.22 2.80

North West 8138 10.2 4124 50.7 1.36 1.29 1.43

South East 7466 9.4 3419 45.8 1.47 1.39 1.56

South West 3903 4.9 1303 33.4 0.80 0.74 0.86

West Midlands 6696 8.4 1559 23.3 0.45 0.42 0.48

Yorkshire and the 
Humber

6459 8.1 2688 41.6 1.16 1.09 1.23

Not known 305 42
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Recent prevalence estimates for England suggest that nearly 
270,000 individuals are living with CHB, with the majority 
belonging to ethnic minority groups [29]. The authors discuss 
the unmet need and associated equity issues among this pop-
ulation compared to UK-born patients, with barriers associ-
ated with testing and treatment including language, stigma 
and poor knowledge and understanding of viral hepatitis. Not 

unexpectedly, our data on HDV mirrors that of HBV. Among 
those with a positive HDV-RNA, 24 different languages were 
noted and less than half indicated English as their primary 
language. This was similar to that reported by Jack et al. [24], 
with language and communication difficulties a barrier for ac-
cess to and long-term maintenance of clinic attendance. If we 
are to address the challenges in the management of individuals 

TABLE 4    |    Clinical data reported by NHS trusts in England and/or through data linkage for individuals HDV-RNA positive between 2011 and 
2021.

RNA Positive with information returned from 
NHS trusts

RNA Positive with NHS 
Number for linkage

Either NHS no and/or 
information returned

n % n % n %

Total RNA positive 927 927 927

Total of those RNA 
positive

386 628 764

Is the patient known to be cirrhotic

Yes 167 47.7

No 183 52.3

Not reported 36

Evidence of decompensation

Yesa 59 26.5

No 164 73.5

Not reported 163

Linked to HES ESLD 
diagnosis (inpatient)

Yes 87 13.9

No 541 86.1

Evidence of HCC Linked to HES HCC diagnosis (inpatient) HCC

Yes 30 9.1 Yes 28 4.5 Yes 47 6.2

No 298 90.9 No 600 95.5 No 717 93.8

Not reported 35

Has the patient had a liver transplant Linked to NHSBT liver 
transplant registry

Transplant

Yes 41 15.5 Yes 45 7.2 Yes 70 9.2

No 224 84.5 No 583 92.8 No 694 90.8

Not reported/not 
applicable

121

Linked to ONS death registrations

Yes 60 9.6

No 568 90.4

Median ALT (IU/L) 49 (29–86)

Median liver stiffness 
measurement (kPa)

7.8 kPa (5.6–12.5)

Median CAP (dB/m) 220 dB/m (188–255)
aTwo not due to cirrhosis.
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living with CHB (and HDV), we must consider the needs of the 
individual, explore alternative patient pathways, and methods 
by which to communicate with patients to ensure long-term en-
gagement with clinical care.

Our study is limited by the fact that we were not able to access 
data from all testing laboratories, and HDV testing may have oc-
curred in laboratories not included in this study, thereby result-
ing in an underestimate of the number of individuals within the 
testing pathway and differences in the individual characteristics. 
Patient identifiable information needed for deduplication and 
identification of the same patients being tested in more than one 
laboratory was complete for most individuals; however, where 
data was missing, this could lead to an underestimate of the 
number of individuals tested for both anti-HDV and HDV-RNA.

6   |   Conclusion

HDV testing in the UK is sub-optimal, both HDV testing among 
those HBsAg positive individuals and HDV-RNA testing among 
those found to be anti-HDV positive. Whilst the introduction of 
‘reflex’ testing would benefit HDV testing pathways, this needs 
to be considered alongside the additional costs and the need 
for appropriate resources for hepatitis clinical services. There 
is considerable diversity among HDV-RNA positive individu-
als and evidence suggesting that coinfection with HDV is as-
sociated with increased disease severity. Considerable work is 
needed to improve the patient care pathway to ensure patients 
are appropriately diagnosed, linked and retained in care, with 
adequate access to treatment and to strengthen guidance around 
the implementation and optimisation of testing.
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