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ForREwORD

Foreword

The 16th World Con-
gress on Public Health, to be
held in Italy in 2020, will be
a memorable event that de-
serves to be promoted and
organized in the best possible
way. For this reason the Pub-
lisher accepted our suggestion
to promote two special issues
of ACTA BIOMEDICA, also
to implement the new section

of the Journal dedicated to Public Health and Health

Policies.

The aim of this initiative was to collect high-qual-
ity scientific contributions on various Public Health
topics, with particular regard to Rome Congress’ main
theme: “PUBLIC HEALTH FOR THE FUTURE
OF HUMANITY: ANALYSIS, ADVOCACY
AND ACTION?”. In particular, we called upon our
colleagues involved in the most significant scientific
Public Health events of 2019, such as the ASPHER
Deans’ & Directors’ Retreat, which took place last May
2019 in Erice: and the 12* European Public Health
Conference 20-23 November 2019 in Marseille.

The present issue - the first of the two - includes
10 full papers and 4 short articles (Focus on) devoted
to various areas of Public Health: the prevention of

infectious diseses, the risk management, the health or-
ganization, the Public Health workforces. The multi-
plicity of the authors and of the academic institutions
involved and the scientific validity of the contents,
make this issue an important scientific testimony of
the vivacity of our discipline and of our researchers,
among them many brilliant, young health profession-
als.

At the end we take the opportunity to thank the
members of the Board, the Editorial Office and the
Publisher who have followed the different phases of
this editorial work. A particular thank to Valeria Ceci
from Mattioli; and to Deanna Rossi and Assunta Biz-
zarro - two young PH professionals - who contributed
with their precise collaboration to the success of the
editorial initiative.

Carlo Signorelli

Professor of Public Health,

University Vita-Salute San Raffaele
Co-Chair, 16° World Congress of Public Health
Section Editor, Acta Biomedica

Gaetano Maria Fara

Emeritus Professor of Public Health,

Sapienza University of Rome

Guest Editor, Special Issues Road to Rome 2020
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ORIGINAL ARTICLE

Epidemiology of leprosy in Italy (1920-2019):

a comprehensive review on existing data

Matteo Ricco', Luigi Vezzost’, Federica Balzarint', Angelo Giosué Mezzotuso’, Silvia Ranzierr,
Fabrizio Giovanni Vaccaro’, Anna Odone’, Carlo Signorell’

! Azienda USL — IRCCS di Reggio Emilia — Dipartimento di Sanita Pubblica — Servizio Prevenzione e Sicurezza ambienti di
lavoro, Reggio Emilia, Italy; > Azienda Socio Sanitaria Territoriale di Cremona, Direzione Medica Ospedale di Cremona, Cre-
mona, Italy; *School of Hygiene and Public Health, Vita-Salute San Raffaele University, Milano, Italy; *School of Hygiene and
Public Health, Vita-Salute San Raffaele University, Milano, Italy; °School of Occupational Medicine, Department of Medicine
and Surgery, University of Parma, Parma, Italy; ¢ School of Hygiene and Public Health, Vita-Salute San Raffacle University,
Milano, Italy; ” School of Hygiene and Public Health, Vita-Salute San Raffaele University, Milano, Italy; ® School of Hygiene
and Public Health, Vita-Salute San Raffaele University, Milano, Italy

Summary. Background and aims: Incidence of leprosy in Italy has declined steadily over the last century, but
available evidence remains fragmentary. Our review aims to summarize available data on the epidemiology of
leprosy cases in Italy. Methods: The following keywords were used to explore PubMed and Embase: leprosy,
Hansen’s disease, (Mycobacterium) leprae, Italy, without any chronological restriction. Results: We identified
a total of 39 reports, including 7 national reports, 11 international reports, 20 case reports. Notified leprosy
cases were: 839 between 1925 and 1948; 434 between 1955 and 1979; 76 cases for the decade 1980-1989; 112
between 1990 and 1999; 62 between 2000 and 2009, and a total of 25 cases since 2009. Since 2003, 53% of
all cases occurred in illegal residents. Focusing on individual cases, latency between early signs/symptoms and
a proper diagnosis ranged between 2 and 20 years in 52.1% of individual cases. Conclusion: Imported cases of
leprosy are responsible for most leprosy incidence in Italy, and social stigma, the unfamiliarity of healthcare
professionals with such disorders, and difficulties of some high-risk groups to be appropriately assessed hint
to a possible under-diagnosis. Professionals should be made more aware of the potential for leprosy incidence
among patients from countries where the disease is endemic. (www.actabiomedica.it)

Key words: emigration and immigration, incidence, leprosy/epidemiology, retrospective studies, Italy/epide-
miology

Introduction

Leprosy is an ancient illness caused by Mycobacte-
rium leprae that mainly affects skin, peripheral nerves
and upper respiratory tract (1). Following the intro-
duction of multidrug treatment during the mid-1980s,
global prevalence has decreased by over 90%, from
5.3 million cases in 1985 to around 192,713 cases at
the end of 2017 (1-3). However, leprosy remains far

from being eradicated (4,5). For instance, official sta-
tistics show that new cases increased worldwide from
210,758 in 2015 to 214,783 in 2016, and again in 2017
around 210,000 cases were reported from 150 coun-
tries (i.e. notification rate of 2.77/100,000 inhabitants)
(2,6,7). As the surveillance systems from low-income
countries are reportedly affected by significant inaccu-
racies, even in endemic areas, available figures are sup-

posedly affected by significant underreporting (3,8).
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Leprosy began being endemic in Italy during
the early Roman Empire (4,9-11), but official epide-
miological surveillance data have suggested a steady
decrease during the last century, with autochthonous
cases progressively disappearing during last decades
(9,11,12); current epidemiology is affected by signifi-
cant uncertainties and conflicting estimates (5,9). In
Italy newly detected leprosy cases should be statu-
torily reported to the Ministry of Health, and a Na-
tional Leprosy Register has been officially existing
since 1923. Even though the last official report was
published in 1983 (9), reports following the ongoing
migratory crisis have underlined the possibility of re-
introduction of leprosy from endemic areas, with a sig-
nificant share of missed or late diagnoses (5,13).

In order to further understand the actual epide-
miology of leprosy in Italy, we conducted this com-
prehensive literature review addressing all available
evidence on Hansen’s disease, specifically focusing on
cases occurring after 1983.

Materials and Methods

This systematic review has been conducted fol-
lowing the PRISMA (Prepared Items for System-
atic Reviews and Meta-Analysis) guidelines (14). We
searched into two different databases (PubMed and
Embase) for relevant studies published from their
inception to 31/05/2019, without any chronological
restriction. The search strategy was a combination of
the following keywords (free text and Medical Sub-
ject Heading [MeSH] terms): leprosy, Hansen’s disease,
(Mycobacterium) leprae, Italy. Records were handled
using a references management software (Mendeley
Desktop Version 1.19.5, Mendeley Ltd 2019), and du-
plicates were removed.

Articles eligible for review were original research
publications available online or through inter-library
loan. Articles had to be written in Italian, English,
German, French or Spanish, the languages spoken
by the investigators. Studies included were national
and international reports, case studies, cohort studies,
case-control studies and cross-sectional studies, case
reports. Only articles reporting data from Italy, with
relevant information on the prevalence of Hansen’s

disease were eligible for the full review. Articles were
excluded if: (1) full text was not available; (2) articles
were written in a language not understood by review-
ers; (3) reports lacked significant timeframe (i.e. the
year of diagnosis) and demographic data (i.e. sex, age,
country of origin of the patient, etc.).

Two independent researchers reviewed titles, ab-
stracts, and articles. Titles were screened for relevance
to the subject of Hansen’s disease. Any articles re-
porting original studies with information on leprosy
in Italy, which did not meet one or more of the ex-
clusion criteria, were retained for full-text review. The
investigators independently read full-text versions of
eligible articles. Disagreements were resolved by con-
sensus between the two reviewers; where they did not
reach consensus, input from a third investigator (MR)
was obtained. Further studies were retrieved from ref-
erence lists of relevant articles and consultation with
experts in the field.

Data abstracted included:

(1) Reports on incidence/prevalence: year of
publication; level (i.e. all cases or selected risk
groups); timeframe; the number of prevalent
cases for index year; the number of incident
cases; age at diagnosis; sex ratio; share of for-
eign-born people; share of lepromatous, tu-
berculoid or borderline cases.

(2) Case reports: year of publication; year of diag-
nosis; age at diagnosis; sex; country of origin;
clinical characteristics following Ridley and
Jopling classification (15); multibacillary vs.
paucibacillary status; latency; individual risk
factors (i.e. stay in high-risk areas; HIV+ sta-
tus; refugee status; adopted status from high-
risk areas). When Ridley and Jopling’s classi-
fication was not openly reported, it was retro-
spectively defined by analysis of reported data.

Results

Briefly (Figure 1), a total of 1023 articles were in-
itially identified. After removal of duplicates, titles of
680 remaining articles were screened, identifying a to-
tal of 33 publications, and 6 further reports were added
following full-text analysis. Eventually, 39 publications
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Figure 1. Flow of studies through the review

were retrieved, encompassing: 8 nationwide reports, 11
international reports (2,5-7,9,11-12,16-27) (Table 1)
and 20 case reports (13,28-46) (Table 2).

Despite some inconsistencies for the years from
1920 to 1948, available data suggest that a total of
1658 leprosy cases have been notified between 1920
and 2018 (i.e. 16.7 cases/year). The number of report-
ed cases decreased from 847 for the time period 1920
- 1949 (i.e. 28.2 cases/year), to 437 between 1950 and
1979 (14.6 cases/year), and eventually 307 between
1980 and 2018 (i.e. 6.3 cases/year) (9,11,12,24), with
corresponding incidence rates ranging from 0.005 in
1979 to 0.25 in 1961 (9,11,24) (Figure 2).

Interestingly enough, after 1980 no official reports
from National Health authorities are available. While
a report of the National Institute for Statistics hints to

Table 1. Summary of the available reports on prevalence and incidence data for Leprosy in Italy (1925 - 2019). Notes: * = year of data
analysis; FBP = foreign-born people; MB = multibacillary

Incidence Data

Prevalence Data

Reference Level Timeframe Al (No.) Year* Prevalent Ageat Males FBP Lepromatous Tuberculoid Borderline Indefinite MB
notified cases cases diagnosis (%) (%) (%) (%) (%) (%) (%)
cases by year (No.)  (mean)

Greco D, Nationwide, 1920-1980 734 12.3 1979 547 37.8  60.0% 17.2%  62.2% 15.4% 9.5% 2.9% -

Galanti MR all cases

9)

Greco D, Nationwide, 1920 - 1980 678 11.1 1980 547 377 59.9% 19.3%  69.3% 10.4% 10.4% 3.2% -

Galanti MR,  all cases

Moro ML

(12)

National Nationwide, 1955 - 1979 424 174 1981 543 61.1% 18.8%  73.6% 20.2% 6.4% - -

Health all cases

Institute (24)

TeriM,  Nationwide, 1925-1948 839 350 1947 364 59.0% 231% - - - -

Signorini FL.  all cases

(11)

Massone C Nationwide, 2003 - 2009 59 9.8 2011 59 302 69.5% 100%  27.1% 3.4% 69.5% - 51%

etal. (5) Only FBP

AIFO2007  Nationwide, 1970-2006 351 9.5 2007 351 -oa% - - - -

(25) all cases

AIFO 2006  Nationwide, 1970 - 2004 337 9.6 2006 337 36.5  64.0% 44.8% - - - - -

(26) all cases

ISTAT (27) Nationwide, 1992 - 2001 23 2.3 - - - - - - - - -
all cases

WHO Nationawide, 2005 - 2017 27 2.1 - - - - - - - - -

(2,6,23,7, all cases

16-22)
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Figure 2. Epidemic curve of notification of leprosy cases in
Italy by year and source of infection, 1920 - 2018 (2,5,19-
27,6,7,9,11,12,16-18)

a total of 23 new cases (mean: 2.3, range 0 to 9) be-
tween 1992 and 2001 (27), analysis of data published
by the Italian Society for Hansenology (SIHAN) sug-
gests a mean of 9.5-9.8 cases/year between 1970 and
2006, and more precisely 76 cases for the decade 1980-
1989 (mean: 7.6, range 2 - 10), 112 new diagnoses for
1990-1999 (mean: 11.2, range 6 - 17), and 62 new
cases between 2000 and 2009 (mean: 4.9, range 0 - 14)
(5,25,26). Since 2010, a total of 25 cases have been
officially reported to the World Health Organization
(mean: 2.1, range 0 - 12) (2,6,23,7,16-22), including 5
cases notified during 2018 (personal communication
of the National Health Ministry). However, available
data are heavily fragmentary. In fact, while no cases
were officially reported between 2005 and 2006, 2008
and 2009, and then between 2011 and 2015, analysis
of case reports that occurred during the index years
suggests that such figure may be affected by significant
underreporting (29,31,39-41,43,45).

Demographics of patients significantly changed
over the years. While the majority of cases were con-
sistently reported in males, ranging from 59.0% for
1925-1948 (11) and 69.5% in the report of Massone
et al. (5), their mean age decreased from 37.7-37.8
years (1920 to 1980 timeframe) (9,12) and 36.5 years
(1970-2004) (26) to 30.2 years (5). Such a trend possi-
bly mirrored the increased prevalence of foreign-born
patients, whose share increased from 17.8% of earlier
reports to the 47.8% of the nationwide estimates 1970-

2007 (5,25,26). After 2003, not only 67.0% to nearly
all reported cases were identified among people having
a migration background (91.8% of all case reports for
the same timeframe), but a report from Massone et al.
suggests that the majority of cases (i.e. 53%) occurred
in illegal residents, with 28.6% of individual cases in
refugees (26.1% in total) (5). Not coincidentally, anal-
ysis of individual cases reported between 1992 and
2017 identified an older mean age (39.7 years + 20.6),
and such figures included a significant share of Italian-
born cases (34.8%), whose mean age was 65.0 years
(range 30 - 78) (30,32-34,36-38,40,41) (Table 2).

In other words, after 2003 autochthonous cases
occurred only in subjects who had spent abroad signifi-
cant time in high-risk areas, either as adopted children,
expatriate or missionaries, or who had been presump-
tively infected several decades ago, when leprosy was
still endemic (32-34,36-38,40,41). As a consequence,
while endemic areas were initially scattered across the
Italian peninsula, having their roots in the medieval
outbreaks of the Hansen’s disease, in 1980 circulation
remained significant only in Northern Tuscany, Eastern
Sicily, Calabria, Puglia and Liguria, and new areas (e.g.
metropolitan area of Milan) emerged as a consequence
of imported cases from high risk countries (Figure 3).

On this regard, also the geographical origin of
patients has radically changed: while in earlier reports
the largest proportion of cases had a South American
origin (36.1% for 1920 - 1980), last decades were char-
acterized by a raising share of cases from Asian (Bang-
ladesh, India, Pakistan, Philippines, Sri Lanka) and
African countries (Cameron, Egypt, Nigeria, Senegal,
Sierra Leone, Sudan, Tanzania) (5,9,12).

The changing demographics of leprosy was asso-
ciated with a main shift in the clinical characteristics:
while up to 1980 the majority of patients were lepro-
matous ones, borderline leprosy is nowadays the most
frequently reported (5,9,11), with a share of highly
infectious multibacillary leprosy ranging from 17.4%
to 51.4% (5,28,32,43,46). Even in individual reports,
not only borderline-borderline leprosy accounted for
26.1% cases, but considering also borderline-tuber-
culoid and borderline-lepromatous the total share
climbed to 39.0%. However, as the Ridley and Jopling
classification was introduced only in 1966, historical
comparisons should be cautiously performed (15).
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Table 2. Summary of single cases reported from Italy (1925 - 2019). Notes. * = year of actual diagnosis; BB = borderline borderline;
TT = tuberculoid leprosy; TB = tuberculoid borderline; LL = lepromatous leprosy; LB = lepromatous borderline; N/A not specified;
MB = multibacillary; IBP = Italian Born People; FBP = Foreign Born People

Reference Year*  Age Gender Country  Familiarity Diagnosis MB  Latency  Risk group
(years) of origin (years)
Fiallo P et al. (33) 1992 38 M Ttaly N TB - 2 Long stay, high-risk area
Passarini B et al (34) 2001 52 M Ttaly N LL - 2 -
Visco-Comandini Uetal. (35) 2004 32 M Brazil N/A TT - 2 HIV positive
Mozzillo R et al. (36) 2006 68 M Ttaly N/A LL - 15 Long stay, high-risk area
Zammarchi L et al. (13) 2006 - 29 M Philippines Y TT - 14 -
2010 49 M Sudan N/A LL - N/A Refugee
Bongiorno MR et al. (32) 2008 43 M Ttaly N LL X 3 Long stay, high-risk area
Fiallo P et al. (31) 2008 51 W Philippines  N/A TT - 3 Long stay, high-risk area
Filippetti R et al. (30) 2008 30 A Italy N BB - <1 Long stay, high-risk area
Aridon P et al. (29) 2009 15 M Senegal N/A TT - <1 Refugee
Rongioletti F et al. (46) 2009 43 A Brazil Y BB X 1.5 -
Giacomet V et al. (45) 2010 14 M Brazil N/A LL - <1 Adopted
Massone C et al. (44) 2010 28 M Nigeria N/A LL - N/A Refugee
2010 22 M Columbia ~ N/A BB - N/A -
2010 14 M Brazil N/A BB - 1 Adopted
Simeoni S et al. (43) 2011 20 M India Y LL X 4 -
Piras AM et al. (42) 2011 26 M Nigeria N/A BB - N/A Refugee
Massone C et al. (41) 2012 77 M Italy N LB - 20 -
Liguori R et al. (40) 2015 59 M Ttaly N TT - 2 -
Maritati M, Contini C (39) 2015 22 M Ghana N/A BB - N/A Refugee
Marotta M et al. (28) 2017 29 M Nigeria N LL X 3 Refugee
Cusini M et al. (37) 2017 75 M Ttaly N LB - 2 -
Beltrame A at al. (38) 2017 78 M Italy N/A TT - 4 Missionary, high risk area
Summary Tot= 39.7y+ M:20, IBP:8, Y:3,13.0% TT:6,26.1% 4, N/A:5,  None: 8,34.8%
23 20.6 87.0% 34.8% N:8,34.8% TB:1,43% 17.4% 21.7% Refugee: 6, 26.1%
F:3, FBP:15, N/A:12, BB:6,26.1% <1y:3,  Adopted: 2,8.7%
13.0% 65.2% 52.2% LB:2,8.6% 13.0%  Long stay, high-risk area:
LL: 8,34.8% 2y: 4, 5,21.7%
17.4% Missionary, high-risk
3y:3, area: 1,4.3%
13.0% HIV positive: 1,4.3%
dy: 2,
8.7%
>5y: 3,
13.0%
Accurate data on latency were retrieved by in- Discussion

dividual cases, and 52.2% of them reported a delay
between earlier symptoms and final diagnosis that
ranged between 2 and 20 years, even for multibacillary

ones (28,32,43,46).

Our comprehensive review suggests that leprosy,

once endemic in Italy, is nowadays a sporadically re-

ported disease, that mainly affects subjects who were

born or who spent several years in high-risk areas. De-
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Figure 3. Distribution of leprosy cases in Italy, 1947 and in
1980 (9,11)

spite the potential public health relevance, our results
should be carefully interpreted for several reasons.

Firstly, not only more recent reports are of het-
erogenecous quality and apparently inconsistent, but
most of the available data have been only partially
published in grey literature, without any external vali-
dation (25,26). In fact, a comparison of official data
with available reports suggests that a significant share
of cases has remained unknown to the National Au-
thorities (28,37,38).

Secondly, actual figures for Hansen’s disease are
intrinsically inaccurate (3): not only a diagnosis of
leprosy is generally difficult in initial stages, but the
interplay between social and religious stigma, lack of
access to appropriate healthcare services, unfamiliarity
of Western medical professionals with a rare disease,
diffusely hinder or at least delay appropriate diagnosis
and treatment (4,5). Actually, the majority of individu-
al cases we collected were appropriately diagnosed and
treated only after several years (29,31,39-41,43,45).
As accurate data collection on index cases was irreg-
ularly reported, and some of such patients are possi-
bly unknown to the National Registry, we may guess

whether the collection of personal history, analysis of
familiarity, and identification of possible contacts had
been appropriately performed (28,37,38). As a conse-
quence, it is reasonable that a significant number of
contact cases still remains unnoticed. More precisely
as many refugees and illegal migrants actually come
from highly endemicity areas, being frequently forced
to living environments that facilitate the spreading of
pathogens as M. leprae, it is possible that the ratio be-
tween notified cases and actual cases may range be-
tween 2 and 10 to 1, with around 40 to 50 new cases
by year (2,5,22,23,47,6,7,16-21).

Third, it should be stressed that evidence drawn
from individual reports is inherently biased, as cases
characterized by a difficult diagnosis, or severe clini-
cal involvement, are more likely to be published. In
other words, the alarming share of patients who have
received a very late diagnosis, even in multibacillary
leprosy, may be largely overestimated (4,5).

Conclusions

In summary, our data reflect the need and impor-
tance of shedding light on this ancient but not van-
ished disease. As knowledge gaps of medical profes-
sionals may contribute to the unsatisfactory reporting
rates we identified, teaching programs for medical spe-
cialties more likely to get in touch with possible cases
(i.e. not only dermatologists and neurologists, but also
general practitioners, pediatricians, and occupational
physicians) are highly in need (29,44,45,48-50). Simi-
larly, paramedical and social professionals that may
interact with cases occurring in migrants and refugees
should recall that a leprosy case remains possible even
in the 21* century, addressing the suspected cases to an
appropriate medical referral as soon as possible (2,4,5).
As leprosy is a treatable infectious disease, and an un-
treated multibacillary patient can release more than
10,000,000 bacilli per day, which can survive for 4-5
weeks in the Italian climate, early identification and
treatment of new cases is a public health priority that
should not be forgotten.
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Summary. Background and aim:In June 2017, University and Health Ministries jointly enacted a decree imple-
menting a new accreditation system for the Italian post-graduate medical schools (residency programs). We
report the innovations introduced through the reform. Methods: Universities were called to submit post-gradu-
ate medical school projects to the National Observatory on medical residency programs, the inter-institutional
committee responsible for the entire accreditation process, through an interactive web platform. The adher-
ence to minimum standards, requirements and the performances were measured. After this first assessment,
universities were asked to provide programs of improvement for critical schools. At the end of the evaluation,
residency schools were proposed for a full or a partial accreditation. Resu/zs: Of the 1,431 post-graduate medi-
cal school projects submitted to the National Observatory by 37 public and 4 private Universities, 672 (47.0%)
obtained a full accreditation, 629 (43.9%) a partial accreditation, with a gap to be filled within a two-year pe-
riod according to a specific improvement programme, while 130 (9.1%) were not accredited. Further, 1,254 out
of the 1,301 schools with a full or partial accreditation were activated according to the available public financial
resources, excluding those performing the lowest. Annual surveys were in place to investigate the residents’
level of satisfaction concerning the quality of the training programs. The National Observatory further devel-
oped an experimental methodology to conduct on-site visits to support quality improvement. Conclusions: This
reform can be considered an important initiative to guarantee high standards in the quality of care and to face
the challenge of sustainability for the National Health System. (www.actabiomedica.it)
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ment; standards and requirements; sustainability in healthcare; National Health System
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Background and aim

European Union has called member states to up-
date educational standards and requirements needed

to train physicians at the best level at the era of the
cross-border healthcare in Europe (1). At the same
time, national and international health authorities have
underlined the importance of investing in public health
policies to face the challenge of health systems’ sustain-
ability, which is undermined by populations’ ageing and
increased burden of preventable chronic diseases (2,3),
impact of innovation in healthcare, related increasingly
healthcare costs and ongoing financial crisis (4). These
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all are drivers that should be taken into account by eve-
ry medical education and training system (5).

Since the nineteen-eighties, post-graduate medi-
cal education in Italy has been provided by universities
through residency programs, under the supervision of
the University and Research Ministry (MIUR) (6).
Although specialised physicians were trained to work
for the National Health System (NHS), the role of
national and regional health authorities was limited to
answer the NHS’s demand for health professionals by
drawing up the health workforce plans, and to provide
public financial support for the training contracts of
about 25,000 medical residents.

In June 2017, MIUR and Health Ministry jointly
enacted a decree implementing a new accreditation
system for the post-graduate medical schools (resi-
dency programs) (7). This initiative followed the core
curriculum revision for the 50 different typologies of
post-graduate medical schools (Table 1) providing the
residency programs (8).

The accreditation decree established three fun-
damental principles: first, implementation of a con-
tinuous quality improvement system, including i) the
monitoring of every single structure as to adhere to
minimum standards exploring different dimensions
(structural, organizational, technological, healthcare),
and ii) the adoption of a quality management system
to register the educational and training activities dedi-
cated to the residents, including clinical and surgical
procedures, and to certificate knowledge, skills, and
attitudes achieved by every single resident at the end
of the training; second, the development of networks
of training structures, including primary care facilities,
meeting the minimum general and specific require-
ments (structural, organizational, technological de-
fined per each health specialty discipline) introduced
by the decree; and, lastly, the involvement of all the
actors and the stakeholders (i.e. academics, profes-
sionals, scientific societies, junior doctors’ associations
and citizens’ associations) in the reform developmental
process and its future evolution.

We describe the main innovations introduced in
the Italian post-graduate medical education and train-
ing system through a reform, based on a continuous
quality improvement approach, implementing the new
accreditation system of medical residency programs.

Methods

The entire accreditation process was up to the
National Observatory on medical residency programs
(National Observatory), the inter-institutional com-
mittee charged with the designing of the reform route
and responsible for the continuously monitoring of
standards and requirements to be met by every post-
graduate medical school.

Health training facilities and services compos-
ing the training networks have been classified in main
structure (directed by an academic role), associate (of
the same specialty as the main one) and complemen-
tary (of a different discipline integrating the contribu-
tion of knowledge and skills by the future specialist).
Interestingly, the decree stated the possibility to imple-
ment the training with elective programmes to be held
both in national and international ranked highly quali-
fied healthcare institutions or research centres, also in
order to satisfy a demand for international experiences
documented among Italian medical residents (9).

The continuous quality improvement system in-
cluded the monitoring of every single structure as to
adhere to the minimum standards exploring different
dimensions as well as the development of networks
of training structures, including primary care facili-
ties, meeting the minimum general and specific re-
quirements introduced by the decree. The adherence
to standards and requirement was then measured.
Furthermore, a set of indicators designed to measure
healthcare and teaching performances was defined
and then adopted in collaboration with the Agency
for the Italian university system evaluation (ANVUR)
and the national Agency for regional health services
(AGENAS), respectively.

Universities were called to submit post-graduate
medical school projects to the National Observatory
through an interactive web platform. The adherence
to minimum standards, requirements and the perfor-
mances were then measured. After this first assess-
ment, universities were asked to provide programs of
improvement for critical schools. At the end of the
evaluation, residency schools were proposed for a full
or a partial accreditation. Schools projects were not
accredited as a third option. According to the imple-
mented continuous quality improvement approach,
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the post-graduate medical schools with partial accred-
itation and not meeting the minimum standards and
requirements, at the end of a three years period, will be
deactivated, thus realizing an effective rationalization
of the residency programs.

Furthermore, the National Observatory has de-
veloped an experimental methodology to conduct on-
site visits and a structured questionnaire to survey the
residents’” opinion on the quality of the training. The
adoption of a quality management system to register
the educational and training activities dedicated to
the residents, including clinical and surgical proce-
dures, and to certificate knowledge, skills, and atti-
tudes achieved by every single resident at the end of
the training, has been also required to be implemented
in a three year period.

Results

We report the results of the first step of accredi-
tation, corresponding to the first year of a three years
accreditation cycle.

In the global evaluation of the 1,431 post-gradu-
ate medical school proposals, submitted by 37 public
and 4 private Universities, the National Observatory
included the measurements of adherence to standards
and requirement as well as of the healthcare and teach-
ing performances scores provided by the two men-
tioned national Agencies.

Six hundred seventy-two (47.0%) post-graduate
medical school proposals obtained a full accreditation,
629 (43.9%) a partial accreditation, with a gap to be
filled in the next two years by providing outcomes con-
sistent with the specific improvement programmes ap-
proved by the National Observatory, while 130 (9.1%)
were not accredited (Table 1).

The accreditation status of the n. 1,431 post-
graduate Italian medical school proposals by residency
program is reported in Table 1.

Further, 1,254 out of the 1,301 schools with a full
or partial accreditation were activated according to the
available public financial resources, excluding those
performing the lowest.

On-site visits, conducted by the Regional Obser-
vatories on behalf of the Regional Health Authorities

or by the National Observatory in demand, are ongo-
ing to verify quality improvement documented by the
residency programs.

Moreover, annual surveys have been planned to
be annually administered to investigate the residents’
level of satisfaction concerning the integrated training
system.

Conclusions

A new academic leadership was supported by a
strong political, social and professional endorsement,
and was addressed to the accreditation reform imple-
mentation, bridging together universities and NHS
in order to overcome the existing dichotomy in the
training process. In that direction, the renewal of post-
graduate medical training must be considered an im-
portant initiative both to face the challenge of mobility
of medical doctors in the European Union cross-bor-
der healthcare and to recognise the increasing demand
for integrated, patient-centred and inter-professional
education, which is mandatory to guarantee the sus-
tainability of every NHS (10,11).

In this perspective, the role of a new generation
of high qualified professionals, trained to face the
challenge of implementing innovative technologies
in healthcare while promoting the culture of quality
and safety in healthcare, as well as the value-based and
the population-based approaches, is increasingly recog-
nized (12,13,14). Moreover, to shape a culture of stew-
ardship and the value of leadership in healthcare all the
stakeholders in higher medical education must rely on
solid accreditation approach and, among them, are not
only medical residents and patients, but also the gen-
eral public and institutions (15). Accreditation should
assure that public interest is respected, and particularly
in relation to investments: public has a right to know
more about quality of care, starting from the evidence
that the credentials conferred by institutions are of the
highest quality and that the education process tends to
meet the standards of excellence (16).

Unfortunately, policy-makers missed the oppor-
tunity to include the general practitioners post-gradu-
ate training within the reform, as the proposal to evolve
regional professional programs into general practice
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Table 1. Accreditation status of the n. 1,431 post-graduate Italian medical school proposals, by residency program, submitted to the
National Observatory on Residency Programs

Residency Programs Accreditation Full Partial No
Proposal Accreditation Accreditation Accreditation
n. n. (%) n. (%) n. (%)
1  Allergology and Clinic Immunology 24 11 (46) 11 (46) 2 (8)
2 Anatomic-pathology and Histopathology 31 3 (10) 23 (74) 5(16)
3  Anaesthesia 40 17 (42.5) 21 (52.5) 2 (5)
4 Audiology and Phoniatrics 14 4(29) 4(29) 6 (42)
5  Cardiac Surgery 23 9 (39) 13 (57) 1(4)
6  General Surgery 41 22 (54) 18 (44) 1(2)
7  Maxillo-facial Surgery 13 2 (15) 7 (54) 4 (31)
8  Paediatric Surgery 16 2 (12) 7 (44) 7 (44)
9  Plastic Surgery 24 10 (42) 13 (54) 1(4)
10 Thoracic Surgery 23 6 (26) 10 (44) 7 (30)
11 Vascular Surgery 24 4(17) 18 (75) 2 (8)
12 Dermatology and Venereology 28 13 (46) 14 (50) 1(4)
13 Haematology 32 14 (44) 16 (50) 2 (6)
14 Endocrinology and Metabolic Diseases 34 15 (44) 17 (50) 2 (6)
15 Clinical Pharmacology 22 9 (41) 5(23) 8 (36)
16 Medical Genetics 24 12 (50) 7 (29) 5(21)
17 Geriatrics 36 24 (67) 11 (30) 1(3)
18 Obstetrics and Gynaecology 41 22 (54) 17 (41) 2 (5)
19 Public Health and Preventive Medicine 38 26 (69) 10 (26) 2 (5)
20 Cardiology 40 14 (35) 25 (62.5) 1(2.5)
21 Gastro-enterology 31 20 (65) 9 (29) 2 (6)
22 Respiratory Medicine 28 13 (46) 14 (50) 1(4)
23 Communicable and Tropical Diseases 31 14 (45) 17 (55) 0 (0)
24 Emergency Medicine 34 22 (65) 11 (32) 1(3)
25 Occupational Medicine 30 11 (36) 16 (53) 3(1)
26 Sports Medicine 24 12 (50) 10 (42) 2 (8)
27 Physiatry and Physical Medicine 29 6 (21) 20 (69) 3 (10)
28 Internal Medicine 41 27 (66) 14 (34) 0(0)
29 Legal Medicine 28 14 (50) 7 (25) 7 (25)
30 Nuclear Medicine 18 13 (72) 5(28) 0(0)
31 Thermal Medicine 5 2 (40) 0 (0) 3 (60)
32 Microbiology 29 21 (73) 7 (24) 1(3)
33 Nephrology 29 14 (48) 12 (41) 3(11)
34 Neuro-surgery 27 10 (37) 11 (41) 6 (22)
35 Neurology 39 21 (54) 15 (38) 3(8)
36 Infantand adolescent Neuro-psychiatry 25 4 (16) 18 (72) 3(12)
37 Ophthalmology 38 14 (37) 21 (55) 3(8)
38 Clinical Oncology 34 16 (47) 16 (47) 2 (6)
39 Orthopaedic Surgery 41 13 (32) 24 (58) 4(10)
40 Otolaryngology 34 17 (50) 15 (44) 2 (6)
41 Biochemistry and Lab Pathology 35 24 (68) 8 (23) 3(9)
42  Paediatrics 37 25 (67) 11 (30) 1(3)
43 Psychiatry 36 14 (39) 20 (55.5) 2(5.5)
44 Radiology 41 25 (61) 16 (39) 0 (0)
45 Radiotherapy 26 18 (69) 6 (23) 2(8)
46 Rheumatology 24 6 (25) 17 (71) 1(4)
47  Nutrition Science 19 13 (68) 3 (16) 3(16)
48 Health Statistics and Biometrics 13 4(31) 3(23) 6 (46)
49  Urology 32 16 (50) 13 (41) 3(9)
50 Community Medicine and Primary Care 5 4 (80) 1 (20) 0(0)

Total (%) 1431 (100.0) 672 (47.0) 629 (43.9) 130 (9.1)
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and primary care post-graduate medical schools still
remains in the political agenda.

Next step for the future is to improve transpar-
ency and accountability throughout the process by
publishing the accreditation results so as to foster the
academic social accountability in order to meet the
demanding and pressing health care needs of society
(17).
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Summary. Background and aim of the work: Epidemic influenza is associated with significant morbidity and
mortality, particularly in people at risk. The vaccine reduces complications, hospitalization and mortality
excess, as well as health care and social costs. Aim of the study was to estimate the influenza vaccine ef-
fectiveness (VE) in Emilia-Romagna Region during the 2018/2019 season. Methods: Within the context of
virological surveillance conducted at the Regional Reference Laboratory of Parma, nasal/throat swabs were
performed by sentinel practitioners and clinicians, on patients with ILI (Influenza-like illness). VE estimates,
overall and against subtype A(HIN1)pdm09 and A(H3N2), were evaluated in three periods of the season,
using a test-negative case-control design. Resu/ts: From November 2018 to April 2019, 2,230 specimens were
analyzed: 1,674 (75.1%) performed by clinicians and 556 (24.9%) by sentinel practitioners of the regional
network. The season was characterized by the predominant circulation of influenza type A viruses: 57.4%
belonged to subtype A(H3N2), 41.2% to subtype A(H1N1)pdm09. 23.5% of patients was vaccinated against
influenza with quadrivalent or adjuvate vaccine. The overall VE was -5% (95% CI -33% - 18%) with a de-
creasing trend during the season. The overall VE against subtype A(HIN1)pdm09 was 39% (95% CI 11%
- 58%) and remained stable during the season. The overall VE against subtype A(H3N2) was -43% (95% CI
-89% - -9%), and showed an important decreasing trend. Conclusions: The possibility to make accurate and
continuous VE estimates during the season will help to better define the composition of the vaccine for the
following season. (www.actabiomedica.it)

Key words: influenza, influenza-like illness, virological surveillance, vaccine effectiveness, test-negative case-
control design

Introduction

Epidemic influenza is associated with significant
morbidity and mortality, particularly for the elderly
and people at risk (1). The European Center for Dis-
ease Control (ECDC) estimates that, about 40,000
people, each year, die prematurely due to influenza in
the European Union. A large proportion of influenza-
related deaths occur in individuals older than 65 years,
especially among those with chronic underlying con-
ditions (2, 3). The prevention of influenza represents
an important Public Health intervention, involving

Health Services every year in the implementation of
the vaccination campaign (4). The vaccine significantly
reduces complications, hospitalization and mortality
excess in those most at risk, as well as health care costs
through the reduction of drug consumption, and the
social costs associated with the flu epidemic (5-13).
The viral strains in influenza vaccines have to
be evaluated and updated regularly because circulat-
ing influenza viruses continuously evolve. Annually,
an advisory group of experts analyses influenza virus
surveillance data generated by the WHO Global In-
fluenza Surveillance and Response System (GISRS),
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and issues recommendations on the composition of
the influenza vaccines for the following influenza sea-
son. These recommendations are used by the national
vaccine regulatory agencies and the pharmaceutical
companies to develop, produce and license influenza
vaccines. Approximately 6-8 months are needed to
produce vaccines (14). Recommendations for the fol-
lowing influenza season are usually made in February
in the Northern Hemisphere and in September in the
Southern Hemisphere. According to the virological
surveillance activity, in 2019, the formulation of the
influenza vaccine for the Northern Hemisphere was
postponed by about a month to allow a better defini-
tion of the A(H3N2) strain, genetically and antigeni-
cally different from the previous vaccine strain (15).

In recent years the need for Public Health to car-
ry out rigorous and repeated studies, to obtain solid
estimates of vaccine effectiveness (VE) performed at
mid-season “interim” and at the end season, has been
highlighted (16-21). Vaccine effectiveness refers to the
impact of a vaccine assessed using observational studies
(22). Since the 2008/2009 influenza season, in many
European countries (8 to 12), including Italy, several
studies have been conducted with the Test Negative
design (TN) to assess this effectiveness (23-30). Start-
ing from the 2014-2015 season, the Emilia-Romagna
Region, with 5 other Italian Regions (Piedmont, Valle
D’Aosta, Lombardy, Friuli Venezia Giulia and Puglia),
was officially involved in the multicenter case-control
observational study “ I-Move ”(Influenza Monitoring
Vaccine Effectiveness in Europe) on field effectiveness
of influenza vaccines, coordinated by the Istituto Su-
periore di Sanita (ISS) (31).

During the 2018/2019 season, within the context
of integrated virological and epidemiological surveil-
lance coordinated by the ISS and conducted in Emi-
lia-Romagna, at the Regional Reference Laboratory
of Parma, a test-negative case-control design was es-
tablished in order to produce seasonal influenza VE
estimates, and interim VE estimates.

Methods

During the 2018/2019 influenza season, 31 Gen-
eral Practitioners (GPs) and 18 Pediatricians (P) from

the InfluNet network of Emilia-Romagna Region
(Bologna, Ferrara, Forli-Cesena, Modena, Parma, Pia-
cenza and Reggio Emilia) performed nasal or throat
swabs on not hospitalized infants, children and adults
with ILI (Influenza-like illness). The Care Units of
Piacenza, Parma and Reggio Emilia Hospitals per-
formed nasal or throat swabs on patients admitted with
influenza-like symptoms and/or severe acute respira-
tory diseases. According to operative InfluNet proto-
col (32), for each sample, information on age, sex, vac-
cination status, presence/absence of chronic diseases,
and Care Unit for hospitalized patients, were collect-
ed. For data analysis, the subjects were stratified into
4 age groups: 0-4 years, 5-14 years, 15-64 years and
>65 years. Laboratory diagnosis was undertaken by us-
ing one-step Real Time retro-transcription PCR assay
(rRT-PCR), able to detect circulating influenza A and
B viruses and subtypes. For rRT-PCR positive sam-
ples, influenza viruses were also isolated in MDCK or
MDCK-SIAT1 cells (Madin-Darby Canine Kidney),
specific for the growth of influenza viruses. Protocols
and materials (kits, primers and probes) indicated by
the CDC (Centers for Disease Control and Preven-
tion) and WHO (World Health Organization) were
used (33). Further strain characterisation was per-
formed by the Reference Laboratory Network of the
ITtalian National Influenza Center (NIC) on a selected
number of influenza virus isolates.

Under the TN design, subjects who seek medical
care for ILI and tested positive for influenza virus in-
fection were cases, subjects who seek medical care for
ILI and tested negative for influenza virus infection
were non case/control.

To estimate the VE, the season in study was di-
vided in three periods, considering the peak epidemic
period (peak: 5* - 7" week/2019), the previous weeks
(pre-peak: 46" week/2018 - 4* week/2019) and the
following weeks (post-peak: 8" - 17* week/2019) at
the peak period. VE was estimated as (1- ORadj) x
100 with the relative confidence intervals of 95%
(95% CI). In particular, were estimated: the seasonal
influenza VE (overall) and the VE against subtype A
(HIN1)pdm09 and subtype A(H3N2) (adjusted for
epidemic period, age group and sex); the interim VE
estimates in the three considered periods of the season
(adjusted for age group and sex).
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The results were summarized in frequency tables
and analyzed with the X test with Yates continuity
correction when necessary. A logistic regression model
was used for the calculation of the adjusted VE for sex,
age group and epidemic period. All statistical analy-
ses were performed with SPSS 25.0 (IBM SPSS Inc.,
Chicago - IL).

Results

From November 2018 to April 2019, 2,230 speci-
mens were analyzed. 1,674 samples (75.1%) came from
hospital Care Units, in particular from the Medicine
Unit (29.6%), Geriatrics and Long-term Care Units
(27.1%) Emergency-Urgency Unit (12.2%), Pediat-
rics Unit (7.8%) and Intensive Care Unit (7%) (Figure
1); 556 swabs (24.9%) came from GPs and P of the
regional network. Overall, 704 samples were positive
(31.6%); 48.6% of swabs performed by sentinel prac-
titioners and 25.9% by hospital Care Units, were posi-
tive (Table 1).

This influenza season was characterized by an ini-
tial period of low incidence, until the end of December
2018 and by an intensification of the viral activity at
the beginning of the new year, with an incidence rate
of 14 cases per 1000 person/years in the 5* week. In
2018/2019 season, the trend of the epidemic showed
a peak around the 6™ surveillance week. From a vi-

Figure 1. Number of swabs and specimens positive for influenza
virus by hospital Care Unit

rological point of view, the season was characterized
by the predominant circulation of influenza type A
viruses (99.9%); of these, 57.4% belonged to subtype
A(H3N2), 41.2% to subtype A(HIN1)pdm09 and
the remaining 1.3% was not subtyped. Within type A,
viruses of the two subtypes A(H3N2) and A(H1N1)
pdmO09 always co-circulated, although the A(H1N1)
pdmO09 strains were found to be prevalent in the first
half of the epidemic season, and the A(H3N2) strains
from the second half of February onwards. One virus
type B, belonging to the B/Yamagata lineage, was iso-
lated (Figure 2). Subtype A(H3N2) circulated more
than subtype A(H1IN1)pdmO09, both in outpatients
(56.3% vs 42.6%) and in inpatients (58.1% vs 40.3%)
(Table 1). Although the highest number of swabs was
performed on subjects older than 65 years (48.3%),
the highest number of positive samples was identified
in pediatric ages, 5-14 years (55.3%) and 0-4 years
(42.3%). While in the age group 0-4 years, the sub-
types A(H3N2) and A(HIN1)pdm09 co-circulated
(50% vs 50%), in the classes 5-14 and over 65 years,
circulated mainly the A(H3N2) (67.6% vs 30.9% and
69.8% vs 29.4% respectively). Subtype A(H1N1)
pdm09, on the other hand, circulated more frequently
in the age group 15-64 years (58.5% vs 38.5%). 23.5%
of the subjects was vaccinated; considering subjects
belonging to the age group greater than 65 years
and/or with chronic diseases, for whom vaccination
is strongly recommended, 36.6% of these, was vac-
cinated. According to the indications of Italian Min-
istry of Health (34), all vaccinated subjects were im-
munized with a quadrivalent or adjuvated (trivalent)
vaccine; 29.1% of these, contracted influenza, and in
particular 74.5% were positive for subtype A(H3N2)
and 24.8% for subtype A(HIN1)pdm09. The overall
VE was -5% (95% CI -33% - 18%) with a decreasing
trend during the season: 37% (95% CI -3% - 62%) in
the weeks preceding the epidemic peak , -9% (95% CI
-63% - 27%) during the peak weeks and -41% (95%
CI -109% - 5%) in the post-peak weeks. The overall
VE against subtype A(HIN1)pdm09 was 39% (95%
CI 11% - 58%) and remained stable during the season.
The overall VE against subtype A(H3N2) was -43%
(95% CI -89% - -9%), and showed a decreasing trend
from values of 26% (95% CI -45% - 62%) at the be-
ginning of the season (pre-peak), to -75% (95% CI -
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Table 1. Characteristics of patients in the 2018/19 influenza-season in Emilia Romagna-Region

Characteristic Outpatients Inpatients
No. (%) No. (%)
Overall 556 (24.9) 1674 (75.1)
Province
Bologna 41(7.4) -
Ferrara 72 (13.0) -
Forli-Cesena 31(5.6) -
Modena 52 (9. -
Parma 284 (51.1) 1370 (81.8)
Piacenza 29 (5.2) 200 (11.9)
Reggio Emilia 47 (8.4) 104 (6.3)
Sex
Female 245 (44.1) 872 (52.1)
Male 311 (55.9) 802 (47.9)
Age group (years)
0-4 194 (34.9) 85(5.1)
5-14 204 (36.7) 42 (2.5)
15-64 144 25.9) 484 (28.9)
>65 1063 (63.5)
Vaccination Status
Unvaccinated 476 (85.7) 1048 (62.6)
Vaccinated 77 (13.8) 448 (26.8)
Missing information 178 (10.6)
Target group for vaccination
No 477 (85.8) 296 (17.7)
Yes 79 (14.2) 1316 (78.6)
Missing information 62 (3.7)
Influenza Laboratory Diagnosis
Positive 270 (48.6) 434 (25.9)
Negative 286 (51.4) 1240 (74.1)
Influenza virus type or subtype
A(H3N2) 152 (56.3) 252 (58.1)
A(HIN1)pdm09 115 42.6) 175 (40.3)
A unsubtyped 6(1.4)
Influenza B 1(0.2)

168 - -15%) in the weeks following the peak period
(Figure 3).

Molecular and phylogenetic analyses carried
out on the HA (Haemagglutinin) gene of A(H3N2)
strains (35) circulating in Emilia-Romagna, identi-
fied at the beginning of the season, have shown that
A(H3N2) viruses were mainly grouped in subclade
3C.2alb (vaccine reference strain: A/Singapore/IN-

FIMH-16-0019/2016) and, in a small proportion,
in subclade 3C.2a2; however, in the following weeks,
A(H3N2) viruses belonging to clade 3C.3a started to
circulate more widely. Viruses belonging to subclade
3C.3a are defined by the aminoacid substitutions
S91N, N144K, F193S and K326R in HA1. Molecu-
lar and phylogenetic analyses carried out on the HA
gene of A(HIN1)pdm09 strains (35), from January
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Figure 2. Number of specimens positive for influenza virus, by
type or subtype and week of specimen collection

Figure 3. Adjusted estimates of Influenza Vaccine Effectiveness
(VE) against virus type or subtype, overall and stratified accord-
ing to epidemic period

onwards, have shown that they belong to subclade
6B.1A, defined, in HA1, by three additional aminoac-
id substitutions, S74R, S164T and 1295V, compared
to the vaccine strain A/Michigan/45/2015. Most of
the A(HIN1)pdmO9 strains analyzed, present further
substitution, S183P, as the new vaccine strain selected
for the 2019/2020 season, A/Brisbane/02/2019.

Conclusions

The 2018-2019 influenza season was particularly
intense, with a high number of ILI cases and speci-

mens collected, lower only than the 2009-2010 pan-
demic season. After 2 seasons in which the epidemic
peak was anticipated by about 4 weeks, the trend of
the epidemic returned to the usual timing, with a peak
around the 6™ week of surveillance; during this week
there was the highest number of swabs performed and
viral isolations. In Emilia-Romagna Region A(H1N1)
pdm09 and A(H3N2) have co-circulated, with a
greater prevalence of the A(H3N2) (57.4% vs 41.2%);
the highest number of throat swabs was performed in
people over 65 years, most of whom were hospitalized
patients with influenza-like symptoms; however, the
highest percentage of viral isolation concerned pedi-
atric age groups. The first influenza viruses were iden-
tified in hospitalized patients and, only several weeks
later, they also appeared in outpatients.

This study has some limitations: although the TN
design controls for health care seeking behaviour bias,
the VE estimates may not be generalizable to entire
population (22). We adjusted the VE estimates for
age, sex and epidemic season period. However, for a
more correct estimate of the VE, it will be necessary
to consider, in the future, also a severity score, based
on the clinical symptomatology of the disease for each
patient.

Our results, although referring to only one Re-
gion, suggest that the 2018/19 seasonal vaccine con-
ferred a moderate protection against influenza viruses.
The overall seasonal influenza VE was very moderate
and showed a rapid decrease from the start of the sea-
son, throughout the peak period, until the end of the
season.

A good VE against A(HIN1)pdm09 with stable
trend in the 3 different periods of the season and a lack
of protection against A(H3N2), due to antigenic and
genetic mismatch between circulating A(H3N2) and
the respective 2018/19 vaccine strain, were observed.

These results reflect what has been observed at
national level and in most European Countries, and
confirm a wide circulation of A(H3N2) variants anti-
genically distinct from the vaccine virus A/Singapore/
INFIMH-16-0019/2016 (36). Phylogenetic analyses
carried out in our Laboratory and at the NIC of the
ISS, relating to the HA gene of a selection of viruses
of subtype A(H3N2) isolated in Parma, have shown

how, while in the first part of the season have circulat-
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ed strains similar to the vaccine, with a moderate value
of VE (26%), in the middle weeks of the season began
to circulate in Parma, as well as Italy and in other parts
of the world (35, 36), strains belonging to different
genetic subgroups, and in particular to the subclade
3C.3a (reference strain: A/Kansas/14/2017) recently
indicated by the WHO as an A(H3N2) component
for the 2019/2020 influenza vaccine in the Northern
Hemisphere.

In Italy, since the start of this influenza season,
8,104.000 cases of influenza syndrome have been re-
ported; 809 severe cases of confirmed influenza have
been reported in subjects with SARI (Severe Acute
Respiratory Infection) and/or ARDS (Acute Respira-
tory Distress Syndrome) admitted to Intensive Care
Units; among these, 198 died. In Emilia-Romagna
Region, 72 severe cases of confirmed influenza and 53
deaths were reported (37).

The contribution given by Virological and Epide-
miological Surveillance Programmes allows the correct
identification of any variations (minor and major) in
the circulating strains and, therefore, the preparation
of more targeted vaccines, the effectiveness of which
derives from the correct alignment between circulating
viruses and antigens contained in the vaccine. The vi-
ruses characterization complemented with other avail-
able epidemiological and disease information, form
the evidence base for Public Health decisions on epi-
demic response and pandemic preparedness, including
seasonal vaccine virus selection and zoonotic influenza
candidate vaccine virus development (38). Moreover,
the timely identification of sick people and their con-
tacts could contain the epidemic, at local level, and
direct GPs and P towards more targeted therapies, re-
ducing the risk of evolution in complicated cases, hos-
pitalizations and deaths; in closed communities, and in
inpatients it could reduce the risk of infections related
to care (Healthcare Associated Infection), especially in
subjects at risk for age or chronic disease.

The possibility to make accurate and continuous
effectiveness estimates during the season, thanks to
the availability of an acquired methodology based on
the integration of virological and epidemiological data,
combined with sensitive and standardized molecular
biology methods, will help to better define the compo-
sition of the vaccine for the following season.
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Immunity status against poliomyelitis in young migrants: a
seroprevalence study
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Roberta Zoni', Lucia Palandrt', Paola Affanni’
! Department of Medicine and Surgery, University of Parma, Italy

Summary. Background and aim of the work: Recent seroprevalence studies in different population groups have
shown low antibody titers against poliomyelitis, especially in young adults. This, together with the reduction
of vaccination rates, could favor the reintroduction of poliovirus in long-time polio-free countries. Within
the Surveillance system of acute flaccid paralysis, a prevalence study was conducted to estimate the immu-
nological status associated with poliomyelitis in young migrants. Mezhods: Local Health Authority collected
serum samples in young migrants, without vaccination documentation. Antibodies levels were assessed with a
long incubation neutralization assay. Subjects were stratified by age and by WHO region. Seroprotection was
defined by a titer equal or above 1:8 and titers > 1:2 were log-transformed and evaluated as geometric mean
titers (GMTSs). Results: From January 2004 to August 2017, 1138 blood samples were collected. Mean age was
13.3 years with no differences between WHO regions. The percentage of antibody titers below 1:8 was 6.0%
versus poliovirus 1 (PV1), 7.7% versus poliovirus 2 (PV2) and 15% versus poliovirus 3 (PV3). The GMTs
were 45.5,29.5 and 20 towards PV1, PV2 and PV3 respectively. In each WHO region, the GMTs towards
PV3 were consistently the lowest, and the Europeans showed the lowest GMTs both towards PV2 and PV3
(27.5 and 15.3 respectively). GMTs decreased with age. Conclusion: The low GMTs and the clear tendency
to decrease with increasing age of the subjects, especially against to PV1, confirm the framework of attention
that polio is receiving at national and international level. (www.actabiomedica.it)

Key words: serological survey, seroprevalence, immunity, migrants, poliomyelitis, WHO region

Introduction

Poliomyelitis epidemiology has radically changed
since the introduction of intensive vaccination pro-
grams against the three polioviruses (PVs) (1,2). The
last native case of polio due to wild-type poliovirus
(WPV) infection detected in Italy occurred in 1982.
At the time, the mandatory vaccination was performed
entirely with trivalent oral poliovirus vaccine with Sa-
bin strains (tOPV). In 1999, tOPV was substituted
with a sequential schedule: two doses of enhanced in-
activated polio vaccine (eIPV) followed by two doses
of tOPV. When, in 2002, the European Region was
declared “polio-free country” (the last case of indig-

enous wild poliomyelitis had occurred in Eastern
Turkey in 1988) (3), Italy finally decided to adopt the
four doses eIPV schedule as well as other high income
Countries (4). Several seroprevalence studies, in which
the level of neutralizing antibodies against poliovirus 1
(PV1), poliovirus 2 (PV2) and poliovirus 3 (PV3) are
considered correlates of protection, conducted in Italy
since the Eighties, both in general population and in
selected subgroups, showed decreased protective val-
ues in terms of geometric mean titers (GMT) and ti-
ters considered protective by WHO (equal or higher
than 1:8). These studies have also shown, despite good
levels of seroprotection in the general population, a
reduction in protection among adolescents and subse-
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quently among young adults, probably due to the lack
of natural boosters 10-15 years after the primary vac-
cination cycle (5-16). In addition, over the last years,
the Italian Ministry of Health observed a lower vacci-
nation coverage nationwide, explained by a loss of trust
of the Italian population in these preventive measures.
Due to vaccination hesitancy (17,18), anti-polio vacci-
nation coverage dropped from 96.1% in 2013 to 93.4%
in 2015, therefore below 95%, which is the requested
threshold for polio elimination and to ensure herd im-
munity (19). For these reason, the 2017-19 National
Immunization Prevention Plan confirmed the man-
datory vaccination for children, alongside with a fifth
booster dose of eIPV for adolescence (20).

Lower immunization rates, in fact, expose the Ital-
ian population, at least hypothetically, to a reintroduc-
tion of WPV or vaccine-derived polioviruses (cVD-
PV). Since 2005, when Environmental surveillance
(ES, testing sewage for polioviruses) was introduced in
Italy, becoming an important tool for early detection of
silent reintroduction and circulation of polioviruses, no
WPVs were spotted, although there have been several
detections of Sabin-like PVs (21-26).

Migration flows towards Europe and Italy have
constantly increased since the early Nineties. In many
of the cases, migrants come from countries were OPV
schedule is still recommended. Unfortunately in some
of these areas there is a strong decline of vaccine cover-
age due to social disruption caused by civil war, Health
Services collapse due to major epidemics, or even reli-
gious opposition by fundamentalists culminating with
acts of violence against polio vaccination workers.

European countries registered an outbreak of 71
cases (59 paralytic and 2 death) in an unvaccinated re-
ligious community in the Netherlands in 1992 (27),
whereas other 3 cases were identified among Roma
children in Bulgaria in 2001 (28). A large outbreak
caused by WPV1 imported from India in late 2009,
with 463 laboratory-confirmed and 47 polio-compat-
ible cases, took place in 2010 in Tajikistan and spread
to neighbouring countries, Kazakhstan, Russia, Turk-
menistan and Uzbekistan (29). Episodes like these
ought to remind us that reintroduction of polioviruses
cannot be completely ruled out (19).

Migrants who arrive in Italy legally, for work or
study reasons, for international adoption or for family

reunification and who decide to live permanently in
the Italian territory, represent an important population
group. Although immunization policies for migrants
and refugees vary widely within the WHO European
Region (30,31), the Italian Ministry of Health rec-
ommends to vaccinate, according to age, all refugee
children who have never been vaccinated or who have
insufficient documentation regarding prior vaccina-
tions. Additionally, adults with the same characteris-
tics should receive polio vaccination.

The aim of the present study was to estimate the
prevalence of antibodies against the three poliomy-
elitis viruses in subjects of recent immigration who
approached the vaccination services for the regulari-
zation of their vaccination calendars, to make them
coherent with the polio eradication goal.

Methods
Study population

From January 2004 to August 2017, as part of the
active surveillance of acute flaccid paralysis (AFP) and
of the polio eradication process, all foreign migrants
recently arrived in Italy, without or with insufficient
vaccination documentation, who have turned to vacci-
nation services of the Local Health Authority of Par-
ma (a city with 190,000 inhabitants, in northern Italy)
for the regularization of the vaccination schedule, were
subjected to the determination of the antibody titers
towards poliomyelitis. The survey was conducted ac-
cording to the Good Clinical Practice Guidelines: the
data collected - age, sex, period elapsed from arrival in
Italy and country of origin - were treated anonymously
for research purposes. This convenience sample was
grouped into the six WHO regions: African Region
(AFR), Region of the Americas (AMR), South-East
Asia Region (SEAR), European Region (EUR), East-
ern Mediterranean Region (EMR), and Western Pa-
cific Region (WPR); by age groups (less than 2 years,
2 to 6 years, 7 to 18 years and equal or more than 19
years). To express graphically the trend of the GMTs
in relation to age, instead, the distribution in quintiles
of the age, treated as continuous variable, was used.
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Serological analysis

Sterile serum samples were collected and kept at
-20°C until they were examined. The determination
of the three polioviruses antibodies levels was carried
out with a long-incubation neutralization assay using
100 TCIDs, respectively, of poliovirus type 1 (Ma-
honey), poliovirus type 2 (Mef-1) and poliovirus type
3 (Saukett).

The search for neutralising antibodies (a) and the
titration of the viruses (b) were carried out using a la-
ryngeal carcinoma continuous cell line (HEP-2).

(a) The sera, heated to 56°C for 30 minutes, were
tested simultaneously in triplicate at dilutions from 1:2
to 1:1024 with polioviruses type 1, type 2 and type
3, respectively. The serum/virus mixtures (0.025 mL
each) were then incubated at 37°C for 6 hours in an
appropriately humidified CO2 incubator and then at
4°C for 18 hours.

(b) Aliquots of 0.050 mL of a cellular suspension
(5-6 x 104 HEP-2) were added to each well. While
being incubated at 37 °C, the microplates were micro-
scopically observed for cytopathic effects (CPEs) on
the third and fourth days. The titers of the sera were
calculated as the highest dilution capable of neutralis-
ing the CPEs. Each reaction included controls of the
viral titer, the cells and the sera (32).

Statistical analysis
Seroprotection was defined as a titer equal to

or above 1:8. Subjects with antibody titers <1:8 for
all the three serotypes were classified as “triple nega-

Table 1. Characteristics of the study sample

tives”. Titers > 1:2 were log-transformed and evalu-
ated as GMTs. Continuous variables were summarised
as the mean, standard deviation (SD) and minimum—
maximum values. The Analysis of Variance (Two-Way
ANOVA) and Student’s t-test were performed when
appropriate; to verify the association between GMT
and quintile distribution of age, a linear regression test
was carried out. A p-value of 0.05 was considered sig-
nificant. All statistical analyses were performed with

SPSS 24.0 (IBM SPSS Inc., Chicago, IL).

Results

From January 2004 to August 2017, 2,138 sam-
ples were analyzed to determine immunization levels
in migrants recently moved to Italy. Such group was
mostly composed of male subjects (59.07%), average
age was 13.3 years old (sd 6.1), range, 1- 55 yrs, me-
dian 13.6 yrs, with no statistically significant differ-
ences regarding the WHO region of origin. The most
represented age group was the one in school age (Table
1). Median time interval between arrival in Italy and
sampling date was 3 months (range = 15 days-5 yrs),
resulting higher in population arriving from the Euro-
pean Region (median, 7 months).

The African Region was the most represented
with an elevated number of subjects coming from
Senegal, Ivory Coast, Ghana and Nigeria (which
is still an endemic country), followed by the EMR
which includes two still endemic countries (Pakistan
and Afghanistan). SEAR was extensively represented
by the Indian sub-continent. Over time, the relative

WHO Region* Age Age group (%)
Subjects (No.)  Mean (sd) Median Min Max <2years 2-6years 7-18years =>19 years
AMR 195 13.00 (5.38) 13.00 1 51 0.5% 9.9% 83.9% 5.7%
AFR 1,038 13.52 (6.01) 14.00 1 55 1.3% 10.8% 80.7% 7.2%
SEAR 223 12.61 (5.63) 12.2 2 44 0.0% 12.7% 80.1% 7.2%
EUR 240 13.56 (7.70) 14.00 1 49 1.3% 16.4% 72.3% 10.1%
EMR 271 13.18 (6.48) 13.40 1 40 0.7% 17.2% 73.9% 8.2%
WPR 171 12.38 (4.76) 13.00 0 31 2.4% 11.2% 82.2% 4.1%
Overall 2,138 13.25 (6.11) 13.63 0 55 1.1% 12.4% 79.2% 7.3%

* See abbreviations in the text
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percentage of subjects from the African continent has
increased, while the number of subjects coming from
AMR has decreased (Figure 1).

The percentage of antibody titers below 1:8 was
6.0% versus poliovirus 1, 7.7% versus poliovirus 2 and
15% versus poliovirus 3. Twenty-seven subjects result-
ed triple negatives (antibody titers <1:8 for all the three
serotypes).

Stratifying population by WHO region of ori-

gin, the WPR had the highest percent of non-sero-
protected subjects against poliovirus 1 (8.8%), while
the European Region had the highest percent of non-
seroprotected against polio 2 and 3 (respectively 11.7%
and 24.6%). Overall, the European subjects showed
the highest percentages of seronegativity towards one
or more serotypes, in fact only 70% of them, at the
same time, showed protective an