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ABSTRACT

Objectives: Periodic assessment of surveillance systems is recommended to verify whether
they are appropriately monitoring the public health problem under surveillance. The aim
of this study was to evaluate timeliness, data quality and representativeness of data re-
ported to the Italian Integrated Epidemiological System for Acute Viral Hepatitis (SEIEVA).
Study design: Cross-sectional analysis of surveillance data.

Methods: Quantitative indicators were used to evaluate representativeness of reported
cases, data quality, and timeliness between surveillance steps, for reports of acute viral
hepatitis cases with date of onset of symptoms from 2009 to 2012 (N = 4516).

Results: Representativeness was 75%. Over 95% of records reported information on age, sex,
city of residence, risk factors for hepatitis A and vaccination status. Information on risk
factors for hepatitis B and C were reported less consistently (83%), as was information on
early outcome (60%). Wide delays were found between surveillance steps.

Conclusions: The system collects high quality data on acute viral hepatitis cases in Italy.
Timeliness was found to be the main limit and needs to be improved by optimizing web-
based reporting procedures, increasing communication with participating centres,
improving feedback and increasing dissemination of surveillance results. The study
highlights the importance of reporting timeliness to detect outbreaks of acute viral
hepatitis.
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Introduction

Viral hepatitis is a major public health problem worldwide
because of its burden of illness and death and its potential
for outbreaks and epidemic spread. It is most frequently
caused by infection with one of five different viruses: hep-
atitis A virus (HAV), hepatitis B virus (HBV) hepatitis C virus
(HCV), the HBV-associated delta agent or hepatitis D virus
(HDV) and hepatitis E virus (HEV). HAV and HEV are trans-
mitted almost exclusively by the faecal-oral route and
generally cause self-limiting infections, while HBV, HCV and
HDV are transmitted via the parenteral route (exposure to
blood and body fluids) and have the potential to cause
chronic liver disease (chronic hepatitis, cirrhosis, hepato-
cellular carcinoma).”? The various types of viral hepatitis
cannot be differentiated clinically, but can be distinguished
by specific serologic testing.

Thanks to improvements in socio-economic status and
hygienic conditions, increased use of disposable materials in
medical settings, improved safety of blood supplies, and
introduction of a compulsory vaccination programme for
HBV, in the past two decades there has been a progressive
decrease in the incidence of acute viral hepatitis in most
economically developed countries. However, the global
burden of disease due to viral hepatitis continues to be high.?
Globally, every year there are an estimated 1.4 million new
HAV infections and three million acute cases of HEV. Hepatitis
B and C disease burden includes not only acute disease but
also chronic infections. It is estimated that about two billion
people have been infected with HBV worldwide; of these, 240
million are chronically infected. About 150 million people are
chronically infected with HCV. Approximately one million
people die each year (~2.7% of all deaths) from causes related
to viral hepatitis, most commonly liver disease, including liver
cancer.’ Hepatitis A and B can be prevented through safe and
effective vaccines while no vaccines are currently available to
protect against the other hepatitis types.

In Italy, rates of HBV and HCV infections have declined
respectively from four cases/100,000 population in 1992 to 0.9/
100,000 in 2012 and from 2/100,000 in 1992 to 0.3/100,000 in
2012.* The introduction, in 1991, of a compulsory vaccination
programme has contributed to the drop in incidence of HBV
infection.”® Despite a decreased incidence, 2000—2500 acute
hepatitis infections, about 50% of which attributable to HAV,
35% to HBV, and 10% to HCV, are notified each year. Occa-
sional HAV outbreaks continue to occur.

In Italy, viral hepatitis is included in the national notifiable
infectious diseases surveillance system.” In this mandatory
system, implemented in 1975, physicians are required to
report any clinically suspected case of acute viral hepatitis to
the local health unit (LHU) within 48 h of diagnosis. They are
also required to specify the hepatitis type diagnosed (HAV,
HBV or nonA-nonB infections), based on serological tests
performed (including detection of specific antigens or anti-
body responses to HAV or HBV). LHUs report individual cases
to the Ministry of Health. Collection of information for each
case is restricted to age, sex, profession, place of residence,
date of onset of symptoms, hospitalization and vaccination
status.

In addition to the mandatory notification system, a
voluntary surveillance system was implemented in 1984 to
improve epidemiological investigation of cases and collec-
tion of risk factor information. This system, named ‘SEIEVA’,
an acronym for ‘Integrated Epidemiological System for Acute
Viral Hepatitis’, consists of a network of LHUs located
throughout Italy and is coordinated by the National Centre
for Epidemiology, Surveillance and Health Promotion of the
National Institute of Health (Istituto Superiore di Sanita —
ISS).% In participating LHUs, cases of acute viral hepatitis
reported by physicians through the mandatory reporting
system are interviewed by a staff health care worker (either
face-to-face or by telephone), by using a structured ques-
tionnaire to collect information on sociodemographic char-
acteristics, parenteral risk factors in the six months prior to
disease onset, faecal-oral risk factors in the previous six
weeks, and disease outcome (occurrence of encephalopathy,
fulminant disease, need for liver transplant and death). The
questionnaire form used is identical regardless of hepatitis
type. However, since risk factors and time period for poten-
tial exposures vary by type of hepatitis, risk factor informa-
tion for the different hepatitis types is collected in different
sections.

Completed questionnaires are sent to the coordinating
centre at the ISS through a dedicated website (85% of partici-
pating LHUS) or, alternatively, by post or fax. Surveillance
steps are shown in Fig. 1. The case definition used is based on
clinical and serological criteria, as described in the Methods
section.

Incidence rates and percentage of cases reporting specific
risk factors are calculated and published yearly in a dedicated
web-site. Surveillance data is also disseminated through
publication of articles in the international literature.>®*°

Besides monitoring burden of disease and trends in inci-
dence of each hepatitis type, SEIEVA's main objectives are to
detect outbreaks, identify at-risk groups, generate hypotheses
on sources of infection and modes of transmission, identify
research needs and disseminate information to health
professionals.

The availability of risk factor information has allowed
SEIEVA to highlight the role of specific risk factors in viral
hepatitis transmission. Examples include the risk of acquiring
parenteral hepatitis after a surgical procedure or after expo-
sure to certain beauty salon treatments.”'® Also, since its
introduction, SEIEVA has shown to be a flexible system; for
example, it introduced collection of laboratory testing results
for antiHCV in a timely manner, soon after testing became
available in clinical practice, thus allowing for the differenti-
ation between HCV and nonA-nonB hepatitis cases. However,
a recent large outbreak of hepatitis A cases involving various
Italian regions was not promptly detected by the surveillance
system.'’ Several international alerts were released in April
2013 because of an observed increase in the number of HAV
cases reported in several European countries,'* '* following
which local SEIEVA contacts were asked to promptly report
any new HAV cases to the system. This allowed for rapid
collection of data regarding cases, including risk factor infor-
mation. Despite initial delays, the system therefore proved to
be a very useful tool for assessing the outbreak at the national
level, including sources of infection."*
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Fig. 1 — Surveillance steps in the Italian national integrated surveillance system for acute viral hepatitis (SEIEVA).

Periodic evaluation of surveillance systems should be
performed to verify whether they are operating efficiently and
appropriately monitoring the public health problem under
surveillance.’” ?*In particular, those attributes that are of the
highest priority for a given system and its objectives should be
addressed. The aforementioned hepatitis A outbreak promp-
ted the coordinating centre to evaluate the performance of
SEIEVA, particularly with regards to the attributes of timeli-
ness, data quality and representativeness of data.

Methods

A descriptive analysis was conducted of all cases of acute viral
hepatitis reported to SEIEVA with onset of symptoms between
1January 2009 and 31 December 2012. In this system, the case
definition used is the same as that used in the clinical setting:
a case is defined as a person with an acute illness compatible
with hepatitis and a significant (greater than ten-fold) in-
crease of serum alanine transferase (ALT). Hepatitis types are
distinguished by using the following serological criteria: acute
hepatitis A — positive assay for HAV-specific IgM antibodies,
regardless of other viral markers; acute hepatitis B — positive
assay for IgM anti-HBc and negative assay for IgM anti-HAV,
regardless of other viral markers; acute hepatitis C — nega-
tive assay for IgM anti-HAV and IgM anti-HBc and positive
assay for anti-HCV or HCV-RNA. Cases reporting negative
assays for IgM anti-HAV, IgM anti-HBc, and anti-HCV/HCV-
RNA are classified as NonA-NonC.

Appropriate indicators were selected to assess represen-
tativeness, data quality and timeliness of data. The numera-
tors and denominators used for each indicator are listed in
Table 1. Representativeness was assessed by calculating the
percentage of LHUs which participate in the system (number
of participating LHUs over the total number of LHUs). Data
quality, in terms of completeness of surveillance data, was
assessed by nine indicators measuring the percentage of re-
ported cases in whom a specific diagnosis was possible or the
percentage of reports with information on selected items (see
Table 1). Timeliness was assessed by three indicators
measuring the speed between steps in the surveillance sys-
tem. More specifically, the median number of days between
the onset of symptoms and the date of interview, between the
date of interview and the reporting date, and between the date
of serological testing and the reporting date were measured.

Indicators were calculated for the four-year period from
2009 to 2012 and also for each individual year in the study

period, at the national level and for each of three geographical
areas (North, Centre, South/Islands). As specified in Table 1,
indicators regarding specific hepatitis types were calculated
by using as the denominator the number of reported cases of
the hepatitis type considered.

Statistical analysis

Differences by year and geographical areas, between perfor-
mance indicators expressed as proportions, were tested by the
Chi-square test or by the Fisher test when necessary. Linear
trends over time on proportions were tested by the Armita-
ge—Cochran test. Differences between indicators expressed as
continuous variables (timeliness) were tested by the non-
parametric Kruskal-Wallis test and by Cuzick's rank-sum
test for trend. All statistical analyses were performed using
STATA Statistical software version 11.2.

Results

During the four-year study period, 4516 viral hepatitis cases
with a median age of 38 years (range 1-96 years) were re-
ported to SEIEVA. The number of reported cases, by year,
geographical area and hepatitis type are shown in Table 2.
These represent the denominators used to calculate perfor-
mance indicators. The prevalent area of notification was
central Italy. Almost half of the reported cases (46.6%) were
caused by HAV, 36.8% by HBV and 9.3% by HCV.

Table 3 shows results of the performance assessment.
Overall, representativeness was 74.7% and did not vary
significantly during the study period. Sixty-seven per cent of
reports had data on all relevant serological markers and in
96.2% of cases a specific diagnosis of hepatitis type was
possible, based on the available markers. Age and sex data
were each reported consistently across the study period in
over 99.8% of cases, and 95.5% of reports had information on
the city of residence; the latter percentage significantly
improved during the study period. The percentage of reports
with complete information on sex, age and city of residence
(all three variables) grew significantly during the study period,
from 92.3% in 2009 to 97.9% in 2012.

Data on major risk factors for HAV were available for 97.2%
of cases, while risk factors for HBV and HCV were available
respectively in only 83.2% and 82.5% of cases. The percentage
of cases with information on HAV and HBV risk factors
showed a decreasing trend during the study period.

j.puhe.2015.02.015

Please cite this article in press as: Tosti ME, et al., Assessment of timeliness, representativeness and quality of data reported to
Italy's national integrated surveillance system for acute viral hepatitis (SEIEVA), Public Health (2015), http://dx.doi.org/10.1016/



http://dx.doi.org/10.1016/j.puhe.2015.02.015
http://dx.doi.org/10.1016/j.puhe.2015.02.015

510°20°5T0zdynd [

/910101 /310°'10p°xp//:d1Y ‘(STOZ) UMeaH d1qnd (VAIIAS) stneday [ella 91nde 10] WIDISAS 9dDUR[[IDAINS Pale13alul [RUOTIRU S,ATR1]

01 paytodai ejep jo Liienb pue ssauaaneIussaidel ‘SSAUIPWIN JO JUSWISSISSY “Te 39 ‘IIN 11S0.L, :Se ssaid ur S[dnIe SIY3 9110 9Seald

Table 1 — Indicators used to evaluate the SEIEVA surveillance system for acute viral hepatitis and methods used to calculate each indicator, Italy 2009—-2012.
Unit

Attribute Numerator

Denominator

Representativeness Number (N.) of participating Local Health Units

Data quality . of records reporting serological markers®

. of cases in whom a specific diagnosis was possible

. of records reporting age

. of records reporting sex

of records reporting city of residence

of records reporting age, sex and city of residence

of records of hepatitis A cases reporting risk factors” for infection

of records of hepatitis B cases reporting risk factors” for infection

of records of hepatitis C cases reporting risk factors” for infection

of records of hepatitis A cases with information on vaccination status

of records of hepatitis B cases with information on vaccination status

of records reporting outcome of infection

of days between date of onset of symptoms and date of interview

of days between date of interview and date of reporting to the coordinating centre
of days between date of serologic testing and date of reporting to the coordinating centre

Timeliness

ZZZZZZZZZAZZEZZ

Total n. of Local Health Units in Italy
Total n. of reported cases

Total n. of reported cases

Total n. of reported cases

Total n. of reported cases

Total n. of reported cases

Total n. of reported cases

N. of reported cases of hepatitis A
N. of reported cases of hepatitis B
N. of reported cases of hepatitis C
N. of reported cases of hepatitis A
N. of reported cases of hepatitis B
Total n. of reported cases

%
%
%
%
%
%
%
%
%
%
%

%

median n. days (min; max)
median n. of days (min; max)
median n. of days (min; max)

N.A.: not applicable.
& IgM anti-HBc, HCV, IgM anti-HAV.

b Risk factors were distinguished according to the type of acute hepatitis. For HAV infections, the following risk factors were considered: eating raw or undercooked shellfish and travelling to
countries where hepatitis A is common, in the previous six weeks. For HBC and HCV infections, the following risk factors were taken into consideration: surgical intervention or endoscopy, admission
to hospital, intravenous drug use, tattooing and body piercing, haemodialysis, HBsAg or anti-HCV positive sexual partner, unprotected sex with occasional partners, in the previous six months;

Results were reported separately for hepatitis A and B.
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Table 2 — Number of cases reported to the SEIEVA

surveillance system for acute viral hepatitis, by year,
geographical area and hepatitis type, Italy 2009—-2012.

Number of cases Hepatitis type Total
A B C NonA-NonC
2106 1663 419 328 4516
Year
2009 990 478 106 93 1667
2010 468 406 99 77 1050
2011 313 421 110 86 930
2012 335 358 104 72 869
Geographical area
North 1001 687 165 152 2005
Centre 883 890 206 143 2122
South 222 85 47 33 387

Data on vaccination status of patients was available for a
high percentage of reported cases (97.1% for HAV vaccine and
95.1% for HBV vaccine); on the contrary, only 60.4% of cases
reported information on early outcome. No significant differ-
ences were observed by year for these three indicators.

Information on date of onset of symptoms and date of
interview was available for all cases. The median duration
between the two dates was 16 days (range 0—355 days). The
median duration between the interview and reporting to the
central level was 79 days (range 0—1397 days) while that be-
tween serologic testing and reporting to the central level was
91 days (range 0—1276 days) (Table 3). All timeliness indicators
show a significantly improving trend over the study period, in
particular the median time from interview to reporting
decreased by 45%.

Table 4 shows indicators stratified by geographical area.
Statistically significant differences in representativeness were

observed between geographical areas and higher values were
reported in central Italy, compared with other areas. Specif-
ically, 94.4% of LHUs located in central Italy participate in
SEIEVA while only 44.3% of southern LHUs participate. Infor-
mation on age, sex, city of residence and risk factors for HAV
was reported for over 90% of cases in all geographical areas. A
significantly higher percentage of cases in central Italy, with
respect to both northern and southern Italy, reported com-
plete information on risk factors for HAV, HBV and HCV, HAV
vaccination status, outcome of infection, serological markers,
and diagnosis of a specific hepatitis type.

Statistically significant differences in timeliness were
observed between geographical areas, with northern regions
reporting in a more timely manner with respect to central and
southern regions.

Discussion

This study evaluated representativeness, data quality and
timeliness of the SEIEVA surveillance system for acute viral
hepatitis. Overall, level of participation in the system is high,
especially considering that participation is voluntary, and in-
dicates that collected data is sufficiently representative of the
occurrence and distribution of acute viral hepatitis cases in
the national population. However, significant differences
were found between geographical areas and the number of
participating LHUs in southern Italy needs to be increased.

The quality of data collected by SEIEVA is also high, and
has improved over the four years examined. This is especially
true for the completeness of data on age, sex, geographical
location and risk factor information, and the possibility of
diagnosing hepatitis type.

Table 3 — Representativeness of data, data quality (percentage of reported cases with information on selected items or in

whom a specific diagnosis was possible) and timeliness of the SEIEVA surveillance system for acute viral hepatitis, by year.
Italy, 2009—-2012.

Indicator Year P-value
2009—-2012 2009 2010 2011 2012 for trend
Representativeness (%)
Participating Local Health Units 74.7 (aver.) 74.6 74.6 74.6 75.1 ns
Data quality (%)
Serological markers 67.0 68.3 65.6 65.4 68.1 ns
Diagnosis possible 96.2 96.8 96.3 95.2 95.9 ns
Age 99.8 99.8 99.9 100 99.5 ns
Sex 99.9 99.9 100 99.9 99.8 ns
City of residence 95.5 92.5 97.1 96.1 98.5 <0.001
Age, Sex, city of residence 95.2 92.3 97.0 96.0 97.9 <0.001
Risk factors for HAV 97.2 97.7 97.9 96.8 95.2 0.024
Risk factors for HBV 83.2 86.0 85.0 81.9 79.0 0.004
Risk factors for HCV 82.5 85.9 82.8 81.8 79.6 ns
Vaccination status HAV 97.1 97.5 96.6 97.1 96.4 ns
Vaccination status HBV 95.1 95.8 95.8 95.7 92.7 ns
Outcome of infection 60.4 59.0 61.6 58.4 63.6 ns
Timeliness (n. days) Median (range)
Onset of symptoms — interview 16 (0—355) 15 (0—355) 15.5 (0—350) 18 (0—335) 16 (0—340) 0.009
Interview — reporting 79 (0—1397) 118 (0—1397) 65 (0—974) 66 (0—690) 59 (0—501) <0.001
Serologic test — reporting 91 (0—1276) 131 (0—1276) 76 (0—798) 79 (0—498) 72 (0—480) <0.001

ns = not statistically significant.
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Table 4 — Representativeness of data, data quality (percentage of reported cases with information on selected items or in

whom a specific diagnosis was possible) and timeliness between surveillance steps, by geographical area. SEIEVA
surveillance system for acute viral hepatitis, Italy 2009—-2012.

Indicator Geographical area P-value
North Centre South/Islands

Representativeness (%)
Participating Local Health Units 88.6 91.4 443 <0.001

Data quality (%)
Serological markers 61.5 73.8 58.4 <0.001
Diagnosis possible 95.2 97.6 93.3 <0.001
Age 99.9 99.8 99.5 ns®
Sex 99.9 99.9 100 ns®
City of residence 93.6 97.1 96.4 <0.001
Age, sex, city of residence 93.5 96.8 95.9 <0.001
Risk factors for HAV 96.9 98.1 95.0 0.037
Risk factors for HBV 81.5 86.1 67.1 <0.001
Risk factors for HCV 81.8 87.4 63.8 0.001
Vaccination status HAV 96.4 98.3 95.0 0.009
Vaccination status HBV 94.0 96.1 94.1 ns®
Outcome of infection 43.7 79.2 43.2 <0.001

Timeliness (days) Median (range)
Diagnosis — interview 15 (0—350) 16 (0—340) 16 (0—355) 0.013
Interview — reporting 59 (0—874) 91 (0—893) 217 (0—1397) <0.001
Serologic test — reporting 74 (0—883) 98 (0-772) 211 (7—1276) <0.001

2 Fisher's Exact Test.

The percentage of cases with risk factor information was
slightly lower for HBV and HCV cases with respect to HAV but
this is to be expected since HBV and HCV risk factors involve
sensitive data. The completeness of risk factor information
showed a slightly decreasing trend over the examined period,
indicating the need for informing LHUs of the importance of
fully completing questionnaires.

Complete information on all serological markers was
available for only 67% of cases but a specific diagnosis of
hepatitis type was possible in 96%. This indicates that physi-
cians, justifiably, do not always order the complete set of
hepatitis markers but often request only those markers that
will confirm their clinical suspicion. In this context, the per-
centage of reported cases in which a specific diagnosis of
hepatitis type was possible is a more appropriate indicator for
evaluating the quality of surveillance data, with respect to the
availability of information on all serological markers.

Despite high data quality, the main limit encountered by
SEIEVA was suboptimal timeliness between the different
surveillance steps. Although wide delays were found between
symptom and interview dates, the main problem seems to lie
in the timeliness of reporting to the coordinating centre.
Various authors have suggested that delays can be minimized
by optimizing reporting procedures and by using fast
communication methods such as electronic reporting.”* 2
Timeliness of reporting to SEIEVA has indeed improved with
the introduction of web-based reporting in 2007 but there
continue to be significant delays and the goal is to increase to
100% the percentage of LHUs reporting via web. Better
communication with participating LHUs to increase aware-
ness about the importance of timeliness, as well as improved
feedback on surveillance data, may also contribute to
reducing reporting delays.”’*®

Dissemination of surveillance results also needs to be
enhanced to improve system utility. This may be done by

preparing monthly or trimonthly reports with key surveil-
lance data, rather than a yearly report.

Many published studies have evaluated infectious diseases
surveillance systems,”*?”*3? but only a few focus on sys-
tems for the surveillance of viral hepatitis.** ** Overall, eval-
uations of acute viral hepatitis surveillance systems have
shown levels of data quality comparable with SEIEVA but
lower rates of laboratory confirmation of cases.**>* Evaluation
of timeliness is not performed in a standardized manner so is
not always comparable. The development of standardized
measures of timeliness is needed.”*

Lack of regular funding may have affected performance of
SEIEVA. A study comparing the quality of data reported to the
Centers for Disease Control and Prevention (CDC) from sites
that received funding for acute viral hepatitis surveillance and
sites that had electronic infrastructure to collect data but did not
receive funding, showed that data was more complete and re-
ported in a more timely manner in the funded sites with respect
to the non-funded sites.*® Data were compared for complete-
ness of demographic and risk behavior/exposure information,
adherence to case definition and timeliness of reporting.

Study limits

This study is subject to one main limitation: sensitivity, or the
proportion of cases of disease in the population that are
detected by the surveillance system, could not be assessed
because of the lack of an independent and more complete
means of ascertainment (gold standard) to identify acute viral
hepatitis cases in Italy. Measuring sensitivity will require an
‘ad hoc’ study.

In conclusion, this study highlights the importance of
reporting timeliness to detect outbreaks of acute viral hepa-
titis. The SEIEVA surveillance system collects high quality
data on acute viral hepatitis cases in Italy. However,
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timeliness needs to be urgently improved by optimizing web-
based reporting procedures, increasing communication and
feedback with participating centres and increasing dissemi-
nation of surveillance results. Surveillance systems should be
periodically evaluated and standardized measures of timeli-
ness are needed.
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