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Summary

As known, influenza presents a multifaceted challenge to public
health, causing disease that ranges from mild cases to severe pan-
demics with significant morbidity and mortality. Effective pan-
demic preparedness demands a comprehensive strategy that inte-
grates research, surveillance, response coordination and commu-
nity engagement, to mitigate the impact of future health emergen-
cies. The pandemic preparedness cycle involves dynamic, cyclical
phases of preparation and response aimed at enhancing response
capacity. Italy's 2021-2023 National Strategic-Operational Plan
for Pandemic Influenza (PanFlu) incorporates lessons learned
from past pandemics and serves as a framework for regional

Introduction

Influenza, a leading cause of upper and lower respiratory
tract infections, holds significant epidemiological,
clinical and socioeconomic implications for public
health [1]. The seasonal epidemic trend of influenza
is well-documented and the disease ranges from mild,
self-limiting forms to acute respiratory conditions
requiring hospitalization and, in critical cases, assisted
ventilation [2].

There are four types of viruses (A, B, C, and D), with A
and B causing acute disease in humans. Type A viruses,
which are capable of major antigenic shifts, have been
responsible for severe global pandemics and, as they
cause high levels of morbidity and mortality, have the
potential to pose a significant health risk and disrupt the
community both socially and economically [3].

Both type A and, to alesser extent, type B, can accumulate
mutations, leading to variations in surface glycoproteins
and resulting in the emergence of immunologically
distinct viral strains (antigenic drift). Consequently,
seasonal epidemics recur, and vaccines need to be
updated according to the circulating mutated strain [4].
While type C viruses cause sporadic human cases, the
more recently identified type D viruses infect swine
and cattle; their involvement in human infections is
unclear [5], though a study on human serum samples
found an increase in the prevalence of antibodies against
virus D following epidemics in animals [6].
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plans, such as Liguria's. The Ligurian plan delineates govern-
ance structures, surveillance strategies, healthcare services
and communication measures necessary for effective pandemic
management. It emphasizes the need to strengthen links between
emergency structures, to avoid duplication and to adopt flexible
approaches to scale actions appropriately and highlights the
need for risk/benefit analysis to support evidence-based decision-
making as well as clear guidance on data collection and com-
munication activities. By integrating these elements, the region's
overall readiness and resilience against influenza pandemics are
expected to be reinforced.

Given its mutable nature and pandemic history,
influenza poses a significant threat to all of us. Indeed,
experts predict that a major influenza pandemic is
likely to occur in the future, prompting global efforts in
pandemic preparedness [7]. Moreover, the World Health
Organization (WHO) has noted that the pandemic
risk has increased, owing to population growth, closer
human-animal proximity, and more frequent travel.
Thus, in addition to establishing definitions to classify
pandemic phases, since the late 1990s the WHO has
urged member countries to develop pandemic response
plans [8, 9].

Three major influenza pandemics occurred in the 20th
century: in 1917, 1957 and 1968. The latest influenza
pandemic, in 2009-2010, and the COVID-19 pandemic
have further highlighted the ongoing risk and the
unpredictability of pandemic events, emphasizing the
need for comprehensive preparedness at local, national
and global levels. The availability of a pandemic
response plan offers the opportunity to strengthen
preparations for the management of influenza and
similar health threats. Coordinated regional actions
and national communication are essential during a
pandemic, as emphasized by the European Centre for
Disease Prevention and Control [10].

A pandemic vaccine is crucial to reducing the impact of
the disease, alongside interventions such as hand hygiene
and the use of personal protective equipment, the primary
goal being to prevent severe and complicated forms
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of influenza and reduce premature mortality among
individuals at risk of severe disease [11]. Moreover,
several antiviral drugs that reduce symptom duration,
infectious complications and influenza-associated
mortality are available [12] and can be stocked by
governments for use in the event of a pandemic.

Recently, Italy drew up its 2021-2023 National Strategic-
Operational Plan for Pandemic Influenza (PanFlu) to
replace previous pandemic influenza plans. Since then,
each region, including Liguria, has had to contextualize
the national document and formulate its own regional
pandemic influenza plan. Here, we briefly present
Liguria's regional pandemic influenza preparedness
plan. Although not updated before COVID-19, it has
now undergone revisions to address the ongoing risk and
enhance regional readiness for future pandemics.

Influenza preparedness

In recent decades, there has been an increase in both
smaller-scale outbreaks and large-scale pandemics
caused by emerging infectious diseases, and scientists
anticipate a rise in such events in the coming years [13].
Some evidence suggests that the probability of another
pandemic occurring within our lifetime is about 17%
and may increase to 44% within the next couple of
decades [14].

Hospitals and health professionals are accustomed to
dealing with emergencies every day. However, sudden
surges in the number of people seeking help, either from
mass-casualty events or from outbreaks of infectious

disease, are challenging to manage. Therefore,
all hospitals and health agencies have established
emergency plans to deal with such events. The possibility
of a pandemic adds an extra dimension to emergency
planning, potentially affecting the whole of society and
requiring national coordination.

The WHO has initiated a global scientific process to
update the list of priority pathogens/agents that can
cause outbreaks or pandemics, in order to guide global
investment, research and development, especially with
regard to vaccines, tests and treatments. Targeting
priority pathogens and virus families for research and the
development of countermeasures is essential for a rapid
and effective epidemic and pandemic response [15],
although researchers agree that it is difficult to determine
what pathogen will cause the next pandemic [16].

A pandemic will increase the demand for specialist
skills, particularly in acute care, emergency medicine,
patient transport services and intensive care, and
will require dedicated staff, such as anaesthetists,
emergency medicine specialists and intensive care
nurses. There could also be an increased demand for
specialist equipment, such as extracorporeal membrane
oxygenation (ECMO). In the event of a pandemic, the
demand for basic healthcare will also rise.

Pandemic preparedness, tailored to infectious disease
emergencies of interest to Public Health, includes
activities aimed at minimizing the risks posed by
infectious diseases and mitigating their impact during
a public health emergency, regardless of the extent of
the event (local, regional, national, international). The
pandemic preparedness cycle is a dynamic, cyclical

Fig. 1. Pandemic preparedness cycle from ECDC.
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Tab. I. The main activities of the preparedness and response phases.

PREPAREDNESS

. Identify and characterize the nature of the disease, confirm the design of its
governance
. Train health workers

. Communicate and raise awareness

pathway of preparation for and response to emergencies.
It involves the implementation of specific activities in
the various pre- and post-emergency phases in order to
improve response capacity (Fig. 1).

This continuous cycle is part of a broader system of
prevention, response, recovery and mitigation of the
emergency event. In each country, planning, coordination,
timely diagnosis, assessment, investigation, response,
and communication skills are required during a public
health infectious emergency [17]. Indeed, pandemic
preparedness requires comprehensive efforts right from
the earliest stages of research to enable the effective
development of countermeasures, monitor pandemic
threats and coordinate the pandemic response in real time.
Influenza pandemics are characterised by the global
spread of a novel type of virus and may cause
unusually high morbidity and mortality for an extended
period [18]. A severe pandemic can overwhelm the
resources of a society, owing to the exceptional number
of people affected. However, it is crucial that action be
initiated during non-pandemic times, as this enables
a more effective response in subsequent phases of
emergency [19]. The WHO defines four phases of the
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progression of an epidemic: inter-pandemic, alert,
pandemic and transition phases. Each phase involves
specific activities and responses.

In the inter-pandemic phase, normal epidemiological
surveillance of influenza-like syndromes and influenza
virology activities are expected. In the alert phase, once
a new subtype of influenza virus has been identified in
humans, higher levels of epidemiological and virological
surveillance and careful risk assessment are required.
If a potentially pandemic strain is not detected, such
activities may be stepped down to the level of the inter-
pandemic phase.

The transition between the inter-pandemic, alert and
pandemic phases may occur rapidly or gradually, as
indicated by global risk assessment, which is primarily
based on virological, epidemiological and clinical data.
The pandemic phase corresponds to the period of global
spread of human influenza caused by a new subtype and
requires precise actions.

The transition phase occurs with the decrease in global
risk, and allows a de-escalation of actions, a reduction
in national epidemic response activities and a shift
towards recovery actions, based on country-specific risk
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assessments. Table I reports the main activities, broken
down by phases.

The COVID-19 pandemic revealed the need for clear,
consistent, and reliable communications, especially in
periods when misinformation goes viral. If people refuse
vaccines or ignore public-health safety precautions, all
other preparations become ineffectual. Thus, in order
to ensure an effective, coordinated response to the
next pandemic, it is necessary to foster public trust in
the authorities that manage pandemic responses and
in scientific and medical leaders. Those in power must
therefore implement better, clearer and more coordinated
communications than they did during the COVID-19
pandemic. Equally important is gaining broad agreement
among policymakers that responding to public health
crises requires working in partnership. The building of
trust requires funding, commitment, intention and time,
and must begin immediately if there is to be an effective
response to the next pandemic [20, 21].

The impact of a pandemic on the community depends
on factors such as clinical severity, transmissibility, and
the healthcare system's ability to respond efficiently.
Planning and coordination are therefore crucial to
ensuring an effective response [22, 23]. In this context,
the State-Regions Conference, in its session of January
25, 2021, sanctioned the agreement between the
Government, the Regions and the autonomous Provinces
of Trento and Bolzano on the national strategic-
operational plan for preparation and response to an
influenza pandemic (PanFlu 2021-2023) [24].

The overall goal of the Pandemic Influenza Plan is to
enhance preparedness at the national and local levels so
to protect the population, healthcare workers, essential
services and economic activities. The plan updates and
replaces previous Pandemic Influenza Plans and was
prepared in conformity with the WHO recommendations.
At the national level, it is based on the 2020-2025
National Prevention Plan and the 2017-2019 National
Vaccine Prevention Plan.

To implement the plan, an extensive multidisciplinary
and multi-sector institutional working group was
formally established. Subsequently, considering the
lessons learned from the 2009 pandemic and the
COVID-19 pandemic, the document was collectively re-
evaluated and revised by the main actors involved. This
activity produced the final form of the document [24].
The 2021-2023 Pandemic Influenza Plan identifies
the key actions to be implemented in the various
operational areas over three years and defines the roles
and responsibilities of the National Health Service in
preparing for and responding to an influenza pandemic.
This plan focuses on preparing for pandemic scenarios
caused by influenza viruses. Four scenarios are
envisaged: Rt< 1, Rt=1,Rt> 1.4, Rt > 1.7.

This is an innovative, transitional plan that operates within
a pandemic context in which international guidelines for
pandemic preparedness are evolving; it therefore sets up
new networks and introduces new ways of working. The
regional pandemic plans derived from it are also recent.
The Liguria Region’s plan is based on the

recommendations laid down in the national plan [25].
The experience gained during the health emergency
caused by COVID-19 constituted the basis of the
regional plan to prepare the response to an influenza
pandemic. To support decision-makers, the document
specifies the key public health measures to be applied in
Liguria during the various phases.

Since knowledge of any new influenza virus will
be acquired over a variable timeframe, and the
epidemiological scenario will be influenced by both
the evolution of the epidemiological framework and the
availability of new vaccines and effective technologies
for detecting the new pathogen, these areas of primary
interest will be periodically reviewed in order to ensure
updated and comprehensive information.

Among the actions recommended, the epidemiological
surveillance of influenza syndrome cases plays a crucial
role in monitoring the pandemic's impact on the population
and its evolving characteristics. This involves adopting
the most effective control measures and assessing their
efficacy. Equally important are the utilization and
enhancement of the regional health system (RHS) and
governance mechanisms and the exploitation of existing
systems of prompt response to seasonal influenza.

The key principles guiding the plan are: (i) the
strengthening of links between all the structures dedicated
to emergencies by capitalizing on existing systems and
avoiding unnecessary duplication; (ii) application of the
plan in case the burden on healthcare facilities due to
seasonal influenza increases), in order to preserve the
RHS; (iii) the adoption of a flexible approach, whereby
actions are scaled according to the phases and modulated
to adapt to contingent needs; (iv) the implementation of
risk/benefit analysis of the main public health measures
that could be applied during the pandemic phase to
support “evidence-based” decision-making; (v) the
adoption of clear and detailed guidance on the collection
of epidemiological and virological surveillance data,
with particular emphasis on communication as a major
component of response management.

A One Health approach to surveillance includes a
dedicated focus on pathogens in wildlife, livestock
and pets. Such surveillance provides early warnings of
pathogens that have a pandemic potential and which
could jump from animals to humans. In this regard,
comprehensive monitoring systems need to provide
accurate, timely and comprehensive information [26].
To support an integrated and coordinated response, the
plan provides guidance on the roles and responsibilities
of key health sectors. Additionally, it constitutes a
reference for decision-makers and will be used to
develop local operational plans.

Ligurian Plan

The regional technical committee for the "Strategic Op-
erational Plan for the Preparation and Response to an In-
fluenza Pandemic (PanFlu) 2021-2023" was established
(A.Li.Sa. Resolution N° 165/2021) to contextualize the
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actions to be implemented in Liguria and to draw up the
regional influenza planning document [25].

Through A.Li.Sa. (Ligurian Health Agency), Liguria
Region conducts activities of coordination and guidance
for the various local health agencies (Aziende Sanitarie
Locali, ASL), which are responsible for providing
services throughout the Region in accordance with
common guidelines. Additionally, it makes use of the
activities of the Inter-Agency Regional Department
(D.ILA.R.), which serves as the organizational tool for
strategic planning, inter-organization integration and
various activities of healthcare and social assistance.
The Regional Pandemic Committee coordinates the
activities outlined in the 2021-2023 National Strategic
Operational Plan for the Preparation and Response to an
Influenza Pandemic (PanFlu) at the local level through
constant cooperation with the Health Directors and
General Directors of the Health Agencies.

For each phase, macro-areas of action, references,
and types of activities have been defined, including
governance, epidemiological and virological
surveillance, preventive healthcare services, territorial
healthcare assistance services, clinical management,
hospital healthcare services, infection prevention and
control measures, training and communication activities,
and research and development [26].

After the adoption of Liguria Regional Plan, revision
phases are expected. The preparedness cycle is a
dynamic, cyclical process of preparation and response
to emergencies and involves specific activities aimed at
enhancing readiness in various pre- and post-emergency
phases [12]. The WHO defines readiness as the ability
to respond promptly and effectively to emergencies by
implementing previously prepared actions. A simulation
exercise, as defined by the European Centre for Disease
Prevention and Control, is an activity guided by an
evolving scenario, designed to practice the response,
or elements of response, to an emergency event.
PanFlu simulations are therefore carried out within
the preparedness cycle. These simulation exercises are
integral to the preparedness cycle, with the objective of
assessing the 2021-2023 strategic-operational plan for
preparation and response to an influenza pandemic.

The “Mosaico” simulation exercise is the first national,
pandemic and public health simulation exercise of its
kind in Italy and is expected to yield valuable insights
for the future. Between January 16 and 19, 2023, the first
of two simulation exercises (SIMEX), "Mosaico", took
place, involving regional delegates, including those from
Liguria. This was a national command-post simulation
exercise (also known as functional) which enabled
participants to remotely access and test existing systems,
such as communications and computer tools. The goal of
the simulation was to test the mechanisms for activating
pandemic alerts and the functions of situation analysis
and risk assessment. The “Mosaico” exercise allowed
protocols to be revised and will result in a revision of
the plan itself.

International guidelines for pandemic preparedness
are evolving, with the WHO shifting its focus from
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influenza to respiratory pathogens. Although PanFlu
remains valuable even in the event of pandemics caused
by other X viruses, given the many overlaps, protocols
are expected to evolve according to this new focus.

conclusions

In conclusion, effective pandemic preparedness requires
acomprehensive approach, ranging from the initial stages
of research for the development of countermeasures to
the continuous monitoring of potential pandemic threats
and real-time coordination of response efforts.
Enhancing pathogen surveillance and monitoring
is crucial for enabling early warnings and timely
interventions The surveillance infrastructure should
facilitate accurate, rapid and harmonised global reporting
of data concerning novel viruses. As seen in the case
of the COVID-19 pandemic, the benefits of global
collaboration and data sharing around an emerging virus
must be preserved and strengthened.

Epidemic risk monitoring will be achieved through
the integration of surveillance systems that deal with
epidemiological and virological data, healthcare service-
related flows and positive-case mapping.

Proactive measures during non-pandemic periods are
imperative to ensure a more robust response during
emergencies. Accurate planning for primary healthcare,
hospital response, the procurement of personal
protective equipment, and comprehensive training and
communication strategies is fundamental. Many of the
recommendations may also apply to local and regional
responses to other health emergencies, from smaller-
scale disease outbreaks to biosecurity threats and
weather-related catastrophes.
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