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Hepatitis B virus (HBV) infection still accounts for an estimated 

0 0,0 0 0 deaths worldwide, despite vaccination campaigns, which 

ave been implemented in the majority of countries [1] . In Jan- 

ary 2020, Italy became the first validated country in the Euro- 

ean Region to have achieved regional hepatitis B control targets 

2] . This reflects the impact of the compulsory national HBV vacci- 

ation program started in Italy in 1991, initially including all new- 

orns and children aged 12 years (the latter for a period of 12 

ears) and then continued for all newborns [3] . As a consequence, 

t present, the population aged less than 40 years is protected by 

he vaccine, whereas chronic HBV infection still imposes an im- 

ortant clinical burden on the older population. Importantly, the 

revalence of chronic hepatitis B surface antigen (HBsAg) carriers 

n the general population decreased from nearly 3% in the 1980s 

o an estimated less than 0.6% in the current year [4–6] . 

In the last 2 decades, Italy has been the site of an increas- 

ng immigration flow; at present, persons born abroad account for 

bout 8.4% of the resident population [7 , 8] , and attention to im-

igrants from geographical areas of high or moderate endemicity 

evels for HBV infection has increased. Indeed, among patients with 

hronic HBV infection, the proportion of non-Italian natives grew 

rom 7% in the years 20 06-20 07 to 27% in 2012-2015 [9–11] . The

igh proportion of immigrants who are HBsAg carriers ± hepati- 

is D virus (HDV)/hepatitis C virus (HCV) co-infection or not vacci- 

ated for HBV could not change the overall epidemiological profile 

f HBV infection in Italian natives; however, it could impact on the 

linical burden of HBV and the need to care for individuals who 

re infected. On the other hand, during the last decade, the use of 

ntivirals, such as tenofovir and entecavir, has been widely recom- 

ended [12] , which has positively impacted the natural history of 

BV infection. 

Altogether, the factors mentioned previously have the poten- 

ial to cause a rapid evolution in the profile of HBV infection and 

isease. In the current study, we aimed to cross-sectionally eval- 

ate the clinical burden and to characterize the different phases 

f chronic HBV liver disease in health care centers in Italy based 

n the patients enrolled in the multicenter PITER HBV/HDV cohort. 
267 
 trends in the profile of patients with chronic hepatitis B virus linked to

lticenter, observational cohort (PITER cohort) of consecutive patients with

sAg) over the period 2019-2021 from 46 centers was evaluated. The ref-

t collected over the years 2012-2015. Standard statistical methods were

olled 4583 patients, of whom 21.8% were non-Italian natives. Compared

ients were older and more often female. The prevalence of hepatitis B e

 vs 12.3; P < 0.0 0 01) and that of anti-hepatitis D virus (HDV) remained

ohorts, about 25% of the patients had cirrhosis, and those in the PITER

ive was 5.0% vs 12.6% ( P < 0.0 0 01) and anti-HDV positive 24.8% vs 17.5%

del, the variables associated with cirrhosis were anti-HDV-positive (odds

al 7.63-13.43), age, sex, and body mass index; the likelihood of cirrhosis

R cohort. Among non-Italians, 12.3% were HBeAg-positive (vs 23.4% in the

d 12.3% were anti-HDV-positive (vs 11.1%). Overall, the adherence to the

udy of the Liver recommendations for antiviral treatment increased over

 virus infection appears to be in the process of becoming under control in

 still a health concern in patients with cirrhosis and in migrants. 

 Published by Elsevier Ltd on behalf of International Society for Infectious

Diseases. 

This is an open access article under the CC BY-NC-ND license

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

n addition, the updated data were compared with those obtained 

y the MASTER study conducted by the Italian Association for the 

tudy of the Liver (AISF) during 2012-2015 [11] . The final aim was 

o contribute to the measurement of the achievement of the tar- 

ets for HBV elimination defined by the World Health Organiza- 

ion. 

atients and methods 

PITER is a structured network that benefits from an integrated 

ollaboration involving Italy’s National Institute of Public Health 

Istituto Superiore di Sanità), the AISF, and the Italian Society for 

nfectious Diseases and their affiliated clinical centers [13] . The co- 

ort enrolled consecutive patients who were HBsAg-positive who 

ere seen in 46 infectious disease or gastroenterology/hepatology 

linical centers from October 1, 2019; for the purpose of the cur- 

ent study, the database was frozen on December 31, 2021; the 

articipating centers were well distributed over Italy (Supplemen- 

ary Figure 1). 

The inclusion criteria were consecutive patients with HBsAg 

ositivity for at least 6 months with or without co-infection with 

DV and/or HCV, independent of antiviral treatment. The exclu- 

ion criteria were patients with previous HBV infection who were 

BsAg-negative at enrollment, patients with acute HBV hepatitis, 

nd, for the purpose of the current study, patients with HIV co- 

nfection. The virological and routine analyses were performed at 

ach participating center using standard commercial kits. 

For patients who were under antiviral treatment at the time of 

nrollment, the infection/disease stage was classified by each cen- 

er, as recommended by the European Association for the Study of 

he Liver (EASL) clinical practice guidelines [12] . 

Liver cirrhosis was assessed either by liver biopsy (Metavir or 

shak score) or by transient elastography using a stiffness value 

qual to or higher than 12.5 kPa as the cut-off or by biochem- 

cal, image, and instrumental data. Specifically, the presence of 

sophageal or gastric varices and/or platelet count lower than 

20,0 0 0/μl were considered indicative of cirrhosis. Liver stiffness 

easurements were considered valid if each patient had at least 

0 stiffness measurements, with a success rate of at least 80%, an 

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Table 1 

Main characteristics of the patients at enrollment. 

Variables 

Median (Q1, Q3) or n (%) 

PITER 

n = 4583 

MASTER 

n = 2920 

P -value 

Age (years) 58.80 (47.92-68.22) 49.83 (38.59-60.25) < 0.0001 

Sex (male) 2850 (62.27) 2003 (68.60) < 0.0001 

Body mass index 

Missing 20.0% 

24.14 (22.07-26.70) 23.83 (21.91-26.22) 0.0049 

Body mass index ≥30 472 (13.18) 272 (11.24) 0.0248 

Origin < 0.0001 

Italian natives 3419 (78.20) 2136 (73.25) 

East Europe 547 (12.51) 386 (13.24) 

Africa 162 (3.71) 173 (5.93) 

Asia 221 (5.05) 194 (6.65) 

South and Central America 13 (0.30) 15 (0.51) 

Central Western Europe 10 (0.23) 12 (0.41) 

Alcohol use 

Missing 11.6% 

1408 (34.21) 783 (31.13) 0.0098 

Hepatitis B e antigen 

Missing 5.2% 

322 (7.17) 323 (12.31) < 0.0001 

Hepatitis B virus-DNA IU/ml 

Missing 6.1% 

< 0.0001 

0 2629 (61.25) 958 (34.81) 

(0, 2000) 1115 (25.98) 691 (25.11) 

( > 2000, 20000) 277 (6.45) 355 (12.90) 

> 20000 271 (6.31) 748 (27.18) 

Cirrhosis 1107 (24.15) 722 (24.75) 0.5572 

Anti-hepatitis D virus 

Missing 29.1% 

314 (9.28) 161 (8.31) 0.2329 

Anti-hepatitis C virus 

Missing 21.7% 

169 (4.56) 81 (3.73) 0.1283 

Hepatocellular carcinoma 210 (4.64) 110 (3.80) 0.0827 

Previous therapy 

(mainly interferon based) 

1354 (31.84) 983 (33.66) 0.1046 

Ongoing therapy 3043 (66.56) 1000 (34.25) < 0.0001 

Missing data were reported when > 5%. Differences in missing data between the two cohorts ranged from 3.6 to 8.3%, 

except for anti-HDV which was not tested in 26.1% in the PITER cohort versus 33.6% in the MASTER cohort ( P < 0.0 0 01). 

i

a  

a

d

c

r

i

o

t

o

s

i

i

t

c

b

H

g

c

S

a

l

t

p

t

d

s

o

o

w

u

W

p

R

f

2

c

r

t  

t

e

2

<

P

p

t

i

t

(

i

H

d

a

nterquartile range of less than 30% of the median stiffness score, 

nd a body mass index (BMI) of < 30 kg/m 

2 [14] . Current alcohol

buse was defined as drinking more than three alcohol units per 

ay [15] . 

The single patient data were collected using a specific electronic 

ase report form. The data quality was checked through periodic 

emote monitoring using specific queries. Two expert clinical mon- 

tors and one physician were involved in ensuring data quality [13] . 

The data from the current cohort were compared with those 

f the multicenter Italian MASTER-B cohort, which enrolled pa- 

ients using a similar enrollment and exclusion criteria, as previ- 

usly reported [11] . Briefly, this was an independent AISF-endorsed 

tudy, which enrolled patients who were HBsAg-positive in 73 Ital- 

an centers from 2012 to the first quarter of 2015. The participat- 

ng centers covered the entire country (Supplementary Figure 1); 

here was no difference from the PITER cohort as to the type of 

enter (gastroenterology/infectious diseases/internal medicine). In 

oth studies, the physicians at each center established the patient’s 

BV treatment regimen according to the current clinical practice 

uidelines. 

For the aim of the present study, a unique dBase was prepared, 

odifying equally the variables present in both cohorts. 

tatistical analysis 

Continuous variables were described by the median and first 

nd third quartiles; categorical variables were described by abso- 

ute frequencies and percentages. To compare the groups, we used 

he chi-square test for categorical variables (Fisher’s exact test was 

referred in the case of sparse tables) and Student’s t -test for con- 

inuous variables (or Wilcoxon rank-sum test when a significant 

eparture from normality was detected). 
268 
A multivariable analysis was undertaken using logistic regres- 

ion. The odds ratio (OR) estimates were obtained by the method 

f maximum likelihood; 95% confidence intervals (CIs) were based 

n the profile likelihood. For the continuous predictors, linearity 

as assessed by plots of deviance residuals versus covariate val- 

es. The significance of the estimated effects was tested using the 

ald chi-square statistic. 

The statistical analyses were performed using the SAS statistical 

ackage, version 9.4 (SAS Institute Inc., Cary, NC, USA). 

esults 

The PITER study enrolled 4583 patients with plasma positivity 

or HBsAg, who were observed throughout Italy from October 1, 

019 to December 31, 2021. The main patient characteristics were 

ompared with those recorded in the MASTER-B cohort, which en- 

olled 2920 patients who were HBsAg-positive from June 1, 2012 

o the end of enrollment on March 30, 2015 ( Table 1 ). Overall,

he patients in the PITER cohort were older (median age differ- 

nce + 8.97 years): 21.8% of them were aged ≤40 years versus 

8% in the MASTER cohort. The proportion of Italian patients aged 

 40 years decreased from 14.6% in the MASTER to 3.8% in the 

ITER study. In addition, the most recent cohort showed a greater 

roportion of females and a lower percentage of non-Italian na- 

ives (21.8% vs 26.8%), the majority (76.3%) of whom had been 

n Italy for more than 10 years. The proportion of patients who 

ested positive for hepatitis B e antigen (HBeAg) decreased sharply 

7.2% vs 12.3%) from the MASTER to the PITER cohort; the major- 

ty of the cases in the PITER cohort had an undetectable serum 

BV DNA, which mirrors the increased percentage of subjects un- 

er antiviral therapy compared with the MASTER cohort. Anti-HDV 

ntibodies were present in 9.3% versus 8.3% in the MASTER co- 
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Table 2 

Characteristics of the patients with cirrhosis in the two study cohorts. 

Variables 

Median (Q1, Q3) or n (%) 

PITER 

Cirrhosis 

n = 1107 (24.15) 

MASTER 

Cirrhosis 

n = 722 (24.75) 

P -value 

Age (years) 63.63 (55.58, 71.89) 57.23 (47.68, 65.52) < 0.0001 

Sex (males) 816 (73.91) 577 (79.92) 0.0032 

Body mass index 25.59 (23.18, 28.34) 25.59 (23.45, 27.92) 0.9063 

Body mass index ≥ 30 127 (15.34) 92 (15.11) 0.9040 

Hepatitis B virus-DNA 

(positive) 

257 (24.66) 392 (56.57) < 0.0001 

Origin < 0.0001 

Italian natives 896 (86.40) 578 (80.06) 

East Europe 89 (8.58) 56 (7.76) 

Asia 31 (2.99) 43 (5.96) 

Africa 19 (1.83) 42 (5.82) 

South and Central America 1 (0.10) 3 (0.42) 

Central Western Europe 1 (0.10) 0 (0.00) 

Alcohol use (yes) 366 (37.16) 187 (29.78) 0.0023 

Hepatitis B e antigen 

(positive) 

54 (4.97) 81 (12.64) < 0.0001 

Anti-hepatitis D virus 

(positive) 

213 (24.80) 88 (17.50) 0.0017 

Anti-hepatitis C virus 

(positive) 

71 (7.85) 35 (6.06) 0.1900 

Hepatocellular carcinoma 

(present) 

183 (16.62) 99 (14.04) 0.1408 

Previous therapy (yes) 402 (38.95) 278 (38.50) 0.8492 

Ongoing therapy (yes) 1012 (91.58) 365 (50.55) < 0.0001 
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ort ( P = 0.2329); of note, anti-HDV antibodies were not tested 

n 26.1% in the PITER cohort versus 33.6% in the MASTER cohort 

 P < 0.0 0 01). No difference between the cohorts was observed in

he prevalence of cirrhosis, hepatocellular carcinoma (HCC), and 

nti-HCV antibodies. Moreover, patients without cirrhosis (Supple- 

entary Table 1) were significantly older in the PITER cohort (me- 

ian age difference + 10.4 years) and less frequently male (58.6% 

s 64.8%); about one-third of them reported alcohol use. Notably, 

he proportion of HBeAg-positive cases was 7.9% versus 12.2% in 

he MASTER study ( P < 0.0 0 01), and anti-HDV antibodies were de- 

ected in 4.0% versus 5.0% ( P = 0.1303). 

According to the EASL classification, patients in the PITER co- 

ort were classified as 1.9% e + infection, 5.6% e + chronic hepatitis, 

0.0% e- infection, and 72.5% e- chronic hepatitis; the correspond- 

ng percentages for the MASTER cohort were 0.6%, 11.6%, 18.9%, and 

8.9%, respectively. 

irrhosis 

Patients with cirrhosis ( Table 2 ) were older in the PITER co- 

ort (median age difference + 6.4 years); 86.4% of the patients 

ere Italians versus 80.1% in the MASTER cohort. The propor- 

ion of HBeAg-positive cases was 5.0% versus 12.6% in the past ( P 

 0.0 0 01); by contrast, anti-HDV antibodies were detected in 24.8% 

f the cases versus 17.5% of those in the past ( P < 0.0017); anti-HCV

ntibodies were present in 7.9% versus 6.1%, respectively, and HCC 

n 16.6% versus 14.0%. 

The crude percentage of patients with cirrhosis was almost 

dentical in the two study cohorts (24.8% vs 24.2%). A logistic 

odel was fitted to compare the presence of cirrhosis in the two 

ohorts, taking their different features into account ( Table 3 ). The 

resence of anti-HDV antibodies was by far the most significant 

actor (OR = 10.09; 95% CI = 7.63, 13.43). Other significant pre- 

ictors were age, sex, and BMI; for age and BMI, residual anal- 

sis confirmed a linear effect. Notably, after the adjustment for 

ignificant predictors, the likelihood of cirrhosis in the PITER co- 

ort was reduced by about 40% compared with the MASTER co- 
269
ort (OR = 0.61; 95% CI = 0.51, 0.72); in addition, being non-Italian 

as associated with an increased risk of cirrhosis (OR = 1.56; 95% 

I = 1.22, 1.99). 

on-Italian natives 

As expected, within each cohort, non-Italian patients were 

ounger and showed a higher prevalence of females, the positivity 

or HBeAg or anti-HDV was more frequent among immigrants, and 

he proportion of patients on treatment was lower among non- 

talians (these comparisons are not shown). Interestingly, the pro- 

les of the non-Italian patients showed remarkable changes be- 

ween the two cohorts ( Table 4 ); they were now older (median 

ge difference + 6.4 years) and showed an increased prevalence 

f females, alcohol use became more frequent, the HBeAg preva- 

ence was almost halved (12.2% vs 23.5%), whereas the prevalence 

f anti-HDV antibodies (12.3%) remained stable. Cirrhosis among 

oreigners was less frequent in the PITER cohort, whereas no differ- 

nce was present in the prevalence of HCC. Similarly, the patients 

f Italian origin were older in the PITER cohort (median age dif- 

erence + 7.7 years) and more frequently female than in the past; 

f note, the proportion of the patients positive for HBeAg declined 

5.9% vs 8.2%; P = 0.0014). The prevalence of anti-HDV positivity 

emained almost stable (8.0% vs 7.3%), as did the proportion of pa- 

ients with cirrhosis or HCC. 

dherence to treatment recommendations 

We examined the patients who were not on treatment with nu- 

leos(t)ide analogs (NUCs) at the time of enrollment in the PITER 

n = 1456) and MASTER cohorts (n = 1860), categorized by HBV 

NA concentration ( Figure 1 ). Overall, only 5.6% in the PITER co- 

ort with a HBV DNA > 20,0 0 0 IU/ml were not under antiviral ther-

py; this percentage was 35.9% in the MASTER cohort. Among pa- 

ients with cirrhosis, in the PITER cohort, 10.6% with an HDV DNA 

alue > 20 0 0 did not receive treatment; in the MASTER cohort, the 

orresponding percentage was 62%. 
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Table 3 

Factors associated to the likelihood of cirrhosis. Results from the fitted logistic models. 

Odds ratio 95% confidence interval Wald χ2 statistic P -value 

Cohort (PITER vs MASTER) 0.61 (0.51, 0.72) 31.77 < 0.0001 

Sex (Females vs males) 0.43 (0.35, 0.52) 77.27 < 0.0001 

Age (linear effect, × 5 year increment) 1.32 (1.27, 1.37) 210.43 < 0.0001 

Body mass index (linear effect, x unit increment) 1.03 (1.01, 1.05) 6.08 0.0137 

Anti-hepatitis D virus (present vs absent) 10.09 (7.63, 13.43) 256.58 < 0.0001 

Hepatitis B e antigen (present vs absent) 1.15 (0.83, 1.58) 0.75 0.3857 

Anti-hepatitis C virus (present vs absent) 1.40 (0.94, 2.08) 2.80 0.0944 

Alcohol use (yes vs no) 0.91 (0.76, 1.08) 1.26 0.2608 

Origin (Italian non-natives vs Italian natives) 1.56 (1.22, 1.99) 12.53 0.0004 

Table 4 

Characteristics of the patients enrolled in PITER and MASTER cohorts, by Italian and non-Italian origin. 

Variables 

Median (Q1, Q3) or n (%) 

Patients of non-Italian origin Patients of Italian origin 

PITER 

n = 953 (21.80) 

MASTER 

n = 780 (26.75) 

P- value PITER 

n = 3419 (78.20) 

MASTER 

n = 2136 (73.25) 

P- value 

Age (years) 41.66 (34.30, 49.90) 35.29 (28.65, 43.49) < 0.0001 62.27 (54.31, 70.37) 54.58 (44.75, 63.01) < 0.0001 

Sex (Males) 496 (52.10) 453 (58.08) 0.0129 2223 (65.10) 1547 (72.43) < 0.0001 

Body mass index 24.14 (22.07, 26.70) 23.83 (21.91, 26.22) 0.1322 25.47 (23.20, 28.09) 25.26 (23.12, 27.73) 0.0607 

Body mass index ≥30 67 (8.82) 43 (7.14) 0.2605 397 (14.24) 228 (12.56) 0.1020 

Hepatitis B virus-DNA (detectable) 503 (54.73) 585 (80.36) < 0.0001 1186 (35.99) 1252 (60.63) < 0.0001 

Alcohol use 323 (35.57) 171 (26.39) 0.0001 1072 (33.97) 612 (32.78) 0.3891 

Hepatitis B e antigen 114 (12.23) 166 (23.48) < 0.0001 198 (5.91) 157 (8.21) 0.0014 

Anti-hepatitis D virus 94 (12.26) 59 (11.07) 0.5139 205 (7.96) 102 (7.27) 0.4372 

Anti-hepatitis C virus 14 (1.71) 13 (2.28) 0.5542 151 (5.31) 68 (4.26) 0.1211 

Cirrhosis 141 (14.80) 144 (18.46) 0.0405 896 (26.21) 578 (27.10) 0.4644 

Hepatocellular carcinoma 12 (1.28) 9 (1.16) 0.9999 171 (5.06) 101 (4.77) 0.6291 

Previous therapy 203 (22.48) 183 (23.46) 0.6331 1139 (34.49) 800 (37.45) 0.0261 

Ongoing therapy 501 (52.57) 157 (20.13) < 0.0001 2397 (70.31) 843 (39.47) < 0.0001 

Figure 1. Distribution of untreated patients according to HBV DNA plasma concentrations. 

HBV, hepatitis B virus. 
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iscussion 

The rapid evolution of the clinical and epidemiological bur- 

en of HBV infection in Italy is primarily due to three factors: 

i) the ongoing effect of systematic anti-HBV vaccination; (ii) the 

idespread use of antiviral drugs that block the progression of the 

iver disease and abolish the infectivity of patients, and (iii) immi- 

ration from areas where HBV is endemic. 

The role of each factor and the modification of its weight over 

ime appear clearly in the current study. As recalled from the In- 

roduction section, the compulsory vaccination program has raised 

 barrier against HBV infection in younger Italian residents. In the 
270 
ITER cohort, only 3.8% of Italian patients were aged below 40 

ears compared with 44.3% among foreigners. The small residual 

umber of the Italian cases is consistent with the acceleration of 

he vaccination campaign during the first years [16] and corrobo- 

ates the concept that the elimination of HBV infection is imminent 

mong patients born in Italy; a further indicator of the reduction of 

ew chronic infections is the dramatic reduction of HBeAg-positive 

ases compared with the period 2012-2015. Although their propor- 

ion remains the same as in the past cohort, the mean age of pa- 

ients with cirrhosis is increasing as a consequence of the lack of 

enewal with new younger patients; we can expect a drop in the 

umber of cirrhosis and then of HCC cases in the coming years, 
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t least among patients with HBV monoinfection. A further con- 

ribution to the reduction in the burden of advanced liver disease 

ill come from the extended use of antiviral therapy, mainly NUCs, 

hich can stop the progression of liver disease to advanced stages 

nd even cause the regression of fibrosis in patients with cirrhosis 

17 , 18] . In the PITER cohort, 66.6% of the patients were under ther-

py, which is a proportion almost double that of the MASTER co- 

ort. It is reassuring that there was an increase over time in adher- 

nce to the treatment indication according to the EASL recommen- 

ations, as shown in Figure 1 , with only 5.6% of the patients not

eing on treatment at the time of enrollment, despite an HBV DNA 

alue > 20,0 0 0 IU/ml; the corresponding percentage in the MASTER 

ohort was 35.6%, i.e ., more than six times higher. 

The improvement in the treatment rate observed in the PITER 

ohort, other than the individual benefit discussed previously, may 

cquire the value of treatment as prevention at the community 

evel. Indeed, abating viremia would be an effective means of stop- 

ing the transmission from young persons with a high level of 

lasma HBV DNA to susceptible individuals, which occurs mainly 

hrough sexual intercourse or within the family. To date, the role 

f treatment as prevention has been thoroughly assessed for per- 

ons with HIV who achieve optimal viral suppression while under 

herapy [19] . Because young persons with HBV are predominantly 

f non-Italian origin, once again, programs to reduce the barriers 

o access to therapy are needed. 

Overall, co-infection with HDV was detected in 9.3% of study 

articipants, with a higher prevalence among non-Italian natives. 

here was a positive trend compared with the MASTER study to- 

ard testing patients who were HBsAg-positive for anti-HDV; al- 

hough, 26.1% of the patients remained untested. The availability 

f new therapies against HDV [20] should act as a potent incen- 

ive for screening. The presence of anti-HDV maintains a signifi- 

ant role as a driver of cirrhosis, being present in 24.8% of cirrhosis 

ases, a proportion higher than that in the MASTER study (17.5%). 

learly, the increase in this proportion might be influenced by the 

ncrease in testing; however, it seems likely that a relative incre- 

ent in the proportion of HDV cases is due to the reduction of cir- 

hosis cases among patients with HBV monoinfection for the rea- 

ons discussed previously. Indeed, the prevalence of anti-HDV re- 

ained stable over time in the subset of patients of Italian origin, 

atients without cirrhosis, and patients of non-Italian origin. This 

nterpretation is supported by the disproportionate role of HDV as 

he cause of decompensation and liver cancer leading to transplant 

n two Italian studies [21 , 22] . Similar findings were reported in two

tudies from Spain [23 , 24] . The major role of HDV infection in cir-

hosis was confirmed by the logistic model, together with those of 

ge, sex, and BMI. Interestingly, the model showed that being part 

f the PITER cohort, with other characteristics being equal, low- 

red the likelihood of cirrhosis by about 40% compared with the 

ASTER cohort. We can hypothesize that the patient management 

mproved in the period between the two studies, particularly due 

o the increasing use of antivirals, whereas some patients died or 

nderwent liver transplant. Similarly, when the confounders were 

ontrolled, non-Italian natives showed a high likelihood of cirrho- 

is. The prevalence of more aggressive HBV/HDV genotypes or sub- 

ypes, the acquisition of the infection at birth, or the exposure 

o environmental factors in their countries of origin are potential 

auses not explored by the current studies. In any case, the anal- 

sis suggests caution in interpreting the crude prevalence in clini- 

al/epidemiological studies. 

Non-Italian natives account for 22-27% of the patients in the 

urrent and in the MASTER cohort, respectively. Migrants were def- 

nitely younger than Italian patients in both cohorts but older in 

he current cohort than in the past one. The PITER study enrolled 

articipants during the peaks of the COVID-19 epidemic, when 

here were restrictions on immigration flows and barriers to access 
271 
o in- and out-patient clinics [25 , 26] ; so, it is likely that new waves

f younger patients diminished. Indeed, 76% of non-Italian natives 

ere subjects who had been in Italy for more than 10 years. Be- 

ause enrollment in the PITER study is ongoing, it would be inter- 

sting to monitor this aspect. 

A further point is the increasing prevalence of females among 

on-Italian natives which, coupled with their young age, leads to 

 high number of women of childbearing age [27] . Screening preg- 

ant women for HBV infection is a consolidated habit in public and 

rivate hospitals in Italy and should help in preventing mother-to- 

hild transmission by adequate prophylaxis. However, the adher- 

nce to prophylaxis may be suboptimal among non-Italian women 

28] ; so, the continuity in the care of mothers and neonates should 

e pursued by offering dedicated assistance points, particularly in 

isadvantaged areas, which are sites of undocumented immigra- 

ion. At present, there are around 5.5 million non-Italian natives 

fficially residing in Italy, to which should be added an estimated 

0 0,0 0 0 illegal residents or waiting for asylum [8] , whose charac-

eristics are not included in this study. 

As usual, the study has some limitations and strengths. While 

ts multicenter design allows a realistic view of the health status 

f the patients with HBV who are somehow linked to care, it may 

uffer from potential heterogeneity of methods and evaluations; 

egardless, the strict connections of the centers with the reference 

cientific societies might have counteracted this potential bias. The 

ITER and MASTER cohorts were enrolled using the same criteria, 

nd the participating centers were distributed over the entire Ital- 

an territory, had the same specialization, and enrolled consecutive 

atients, which makes them representative of the Italian epidemi- 

logical burden in the two periods. The number of centers partic- 

pating in PITER was smaller, and each enrolled a higher number 

f patients than the MASTER study; this could reflect the national 

olicy in recent years of combining the regional centers allowed 

o prescribe antiviral therapies. In addition, in the same period, 

ata were published that reinforced the concept that NUCs could 

everse cirrhosis and avoid the progression of liver disease when 

iven at an early stage [17 , 18] ; these findings enhanced awareness 

mong general practitioners and specialists and possibly caused a 

igher number of patients to be sent to specialist centers. A fur- 

her limitation of the current data was that more detailed virolog- 

cal analyses remained outside the scope of the study. 

In conclusion, the data depict a rapidly evolving scenario for 

BV infection in Italy, mainly due to the progressive exhaustion of 

BV infection among Italian natives and highlight new needs to 

eet health demands. 
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ted through an anonymous analysis, adopting codes generated by 

he electronic case-report form. The MASTER study followed simi- 

ar ethic procedures. 
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