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Abstract The recent outbreaks of influenza A/H5N1 and ‘swine
influenza’ A/HINT1 have caused global concern over the potential
for a new influenza pandemic. Although it is impossible to predict
when the next pandemic will occur, appropriate planning is still
needed to maximize efficient use of resources and to minimize
loss of life and productivity. Many tools now exist to assist
countries in evaluating their plans but there is little to aid in
writing of the plans. This study discusses the process of drafting a

pandemic influenza preparedness plan for developing countries
that conforms to the International Health Regulations of 2005 and
recommendations of the World Health Organization.

Stakeholders from many sectors should be involved in drafting a
comprehensive pandemic influenza plan that addresses all levels of
preparedness.
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Introduction

The 1918 influenza A/HINI pandemic resulted in 50-100
million deaths, overwhelmed health services, and disrupted
infrastructure worldwide.! While all countries were affected,
lower income countries may have suffered the highest mor-
tality.” Subsequent pandemics (e.g. 1957and 1968) also
caused significant morbidity and mortality.” The outbreak
of highly influenza A/H5N1 virus in humans and the
recent outbreak of ‘swine influenza’ A/HINI1 raised con-
cerns of a potential pandemic.”” While it remains uncer-
tain if swine influenza will become the next pandemic
strain, it is estimated that a new influenza virus could
sicken up to 30% of the population in one season.® A pan-
demic caused by a virulent strain would result in millions
of deaths. Even a pandemic with low mortality could cause
great morbidity and enormous economic losses.

Early response to a novel influenza virus might abort the
onset of a pandemic. Non-pharmaceutical interventions and
healthcare surge capacity could slow the progression of a
pandemic until a vaccine becomes available.”® During 2005,
the World Health Organization (WHO) recommended
nations implement the International Health Regulations

(IHR) and draft national pandemic influenza preparedness
plans.” Preparedness is expected to improve public health
capacity and mitigate effects of such an emergency. Prepar-
ing for a pandemic in developing countries is challenging
because it requires the use of limited resources intended to
control ongoing public health issues which cause the major-
ity of disease (e.g. childhood diarrhea).'” Many developing
countries have not fully adopted IHR or planned for a pan-
demic. Investments in pandemic preparedness, however,
can improve public health infrastructure (e.g. surveillance,
laboratory, and outbreak response) and enable authorities
in developing countries to better cope with all hazards. We
discuss the process of drafting and revising a pandemic
influenza preparedness plan for developing countries.

Initial steps

Effective pandemic preparedness and response should
involve all sectors of government and civil society because
a pandemic is likely to affect entire communities. In less
affluent countries, human and material resources are often
scarce and other sectors of government may be called upon
to maintain essential services. The first step in developing a

© 2009 Blackwell Publishing Ltd, Influenza and Other Respiratory Viruses, 3, 189-196

189 |



| Azziz-Baumgartner et al.

preparedness plan is engagement of decision makers and
technical staff from a spectrum of offices including Minis-
tries of Health, Agriculture, Defense, Internal Affairs,
Finance, Labor, Transportation, Communications, and
Education."" The initial act is to appoint a pandemic plan-
ning committee comprised of stakeholders from both pri-
vate and public sectors, with oversight of ongoing
preparedness. The committee’s role includes assigning tech-
nical members to draft specific plan segments, setting time-
lines, reviewing policy, and periodically meeting to verify
progress.'> The roles of the technical staff are to become
familiar with the influenza research and adapt international
standards to local realities.

Estimating the national impact of a
pandemic

Before drafting a plan, staff should project the surge
demands a pandemic might place on health care and other
infrastructure. Several modeling programs (e.g. FluAid, Flu-
Surge, and FluWorkLoss free-ware) are available to assist
with making projections.'” It may be necessary to survey
national and local infrastructure to determine capacity.
Planning committees should be aware that the basic
assumptions built into the models are derived from sea-
sonal influenza transmission in a limited number of coun-
tries. Health-seeking behaviors are likely different in
developing countries and the models are meant to provide
only reference points."* Once surge requirements have been
estimated, policy decisions may be needed' to enhance
critical infrastructure. Plans for all WHO pandemic phases
should conform to international ethical, legal, and scientific
standards.'® Once a pandemic preparedness plan is drafted,
the planning committee must ensure micro-plans are writ-
ten and operational at sub-national levels.

Overview of the sections of a pandemic
plan

A comprehensive pandemic plan includes: objectives and
principles; incident management structure; surveillance;
communication; mitigation measures; maintenance of essen-
tial services; agenda to address gaps in knowledge; and
review, testing and revision of plans (Table 1). Plans within
each section of the plan should state how activities will
change in relation to the pandemic phase, and what informa-
tion will trigger the change (e.g. severity of a pandemic).’

Objectives and principles

The plan should identify the preparedness goals during
each pandemic phase and provide a formal risk assess-
ment.'” Preparedness goals may include slowing the spread
of the virus, decreasing morbidity and mortality, and main-

Table 1. Overview of the sections of a pandemic plan

Section

Content

1. Objectives and principles

2. Incident management
structure

3. Surveillance

4. Communication

5. Case management

6. Community mitigation

7. Pharmaceutical
interventions
(acquisition, storage,
distribution, and use,
including safety and
effectiveness)

8. Maintenance of
essential services

9. Agenda to address gaps
in knowledge

10. Review, testing and
revision of plans

Preparedness goals
General principles of
planning Pandemic influenza
risk assessment (national
and sub-national)
Members and contact
information Lines of authority
Legal framework
Decision making process
Assessment of existing surveillance
Recommended improvements
Pre-pandemic surveillance
Surveillance during the pandemic
Assessment of existing
communications Recommended
improvements Frequency,
mechanism, and format
of messages during each
pandemic phase for each audience
Thresholds for transition
between messages
Assessment of current
case management
Recommended improvements
Treatment and management
guidelines Control of spread
among contacts Infection
control guidelines
Assessment of current community
mitigation strategies
Recommended improvements
Criteria for school closures
Criteria for event cancellation
Social distancing measures
Antivirals
Antibiotics
Vaccines
Recommended improvements

Assessment of health
service capacity Recommended
improvements Surge capacity
of beds, personnel
and equipment
Mass triage protocols
Plans for vulnerable and
special populations
Plans to support health care staff
Assessment of existing key gaps
Studies during interpandemic phases
Protocols for pandemic phase
External review
Tabletops and drills
Field exercises
Use of exercise results to revise plans
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taining essential services during the pandemic phase. Gen-
eral principles of preparedness, such as equity, transparency
and citing of scientific underpinning, should be discussed.
When drafting protocols, it is important to engage individ-
uals involved in implementing the preparedness, and
response activities.'®> The objectives and principles section
should present the number of ill persons, hospital and crit-
ical care admissions, and deaths expected during an unmit-
igated pandemic.'>'® Estimates of sub-national morbidity
and mortality will help leaders plan surge capacity during
periods of high absenteeism.

Incident management structure

Defined lines of authority are essential to coordinate a
multi-sector response. This section should describe the
duties of all members of the incident management struc-
ture and their leader. Laws cited should address the autho-
rization of the formation of a planning committee and
members’ authority to declare an emergency, restrict travel
and mass gatherings, close schools and businesses, isolate
or quarantine.'” Triggers prompting a transition of incident
management structure activities during each pandemic
phase should be specified in this section. Triggers may dif-
fer depending on whether a pandemic begins inside or out-
side national borders.”” Using terminology consistent with
WHO standards will decrease confusion during times of
crises. Communication guidelines for the incident manage-
ment structure are essential. The appendices should include
templates of situational reports for the incident command
structure and decision-making during planning.'

Surveillance
Surveillance is critical for early detection of a pandemic
and to monitor its progress. National influenza surveil-
lance, community-based surveillance, event-based surveil-
lance and rumor reporting including reporting, laboratory
testing, and case definitions, should be described”” (Fig-
ure 1). Plans should detail necessary improvements to
build integrated epidemiology and laboratory capacity. The
plan should include the process for informing healthcare
providers about changes in reporting requirements, strate-
gies for involvement of the public and media, and mecha-
nisms for data dissemination. Specific events that trigger an
investigation, such as clusters of severe acute respiratory
infections (SARI), should be detailed. Protocols for out-
break investigations, staff responsible, response activities,
and ongoing training should be included.”> The plan
should include methods for reporting data from local epi-
demiology units to the ministry of health, its partners, and
WHO in compliance with the IHR (2005).

Laboratory capacity, either nationally or through an
agreement with partner nations and the WHO laboratory
network, is essential for early detection of novel influenza.

Pandemic influenza preparedness plan |

General approach for drafting sections of a pandemic plan

Assess current capacity

_> l
Recommend improvements to build capacity pre-
> pandemic

l

| _»| Draft operative plans to meet estimated demands
during the pandemic

l

—> Review, test, and revise plans
‘_

Figure 1. General approach for drafting sections of a pandemic plan.

Plans should describe laboratory capacity for influenza typ-
ing, sub-typing, and detection of antiviral resistance.** The
plan should describe the nation’s ability to transport repre-
sentative specimens; apply standardized laboratory proto-
cols; practice biosafety and biosecurity; and link laboratory
with epidemiology data. If laboratory capacity for evaluat-
ing novel strains is not available in-country, the arrange-
ments for transferring specimens to an external reference
laboratory should be described. Procedures for the rapid,
systematic, and timely sharing of influenza viruses with
WHO Collaborating Centers should also be described.
Plans should detail triggers for shifting from routine sur-
veillance to pandemic phase surveillance. For example, the
primary pre-pandemic surveillance objective is early detec-
tion of novel influenza strains. Event-based pre-pandemic
surveillance systems (e.g. surveillance of SARI in healthcare
workers) are directed toward early warning and response.
Assessments of novel viruses with detailed case-based inves-
tigation are necessary to guide clinical management, con-
tainment, and vaccine development. Establishing routine
respiratory disease surveillance will help countries deter-
mine the epidemiology of seasonal influenza and aid coun-
tries in establishing systems for monitoring a pandemic.”’
As a pandemic begins, surveillance objectives include
monitoring the geographic spread of the disease, impact on
infrastructure (e.g. hospital bed occupancy), and morbidity
and mortality in distinct populations. This information is
needed to assess the impact of interventions and when
these need to be discontinued. Surveillance can monitor
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subsequent pandemic waves and guide efforts to re-insti-
tute interventions. During this phase, individual case
reporting will be impractical; however, established event-
based and routine influenza surveillance can monitor the
pandemic progression. Monitoring emergency department
visits, pharmacy reports and death reporting may be useful.
Reference laboratories should draft protocols to prioritize
testing. Laboratory confirmation of individual cases will
not be necessary during a pandemic but a laboratory may
continue to test for changes in the virus (e.g. antiviral resis-
tance). Pandemic surveillance may be similar to routine
surveillance but, should address high absenteeism and a
compromised national infrastructure.’

Risk communication
Communication goals, strategies, and messages will evolve
during a pandemic. This section should discuss communi-
cating disease prevention measures to the public; case
reporting and treatment guidelines to providers; surveil-
lance findings to decision makers; and the information on
new strains to international agencies during different pan-
demic phases. Thresholds for officially declaring the pres-
ence of a pandemic virus are needed. Planning committees
should assess and recommend improvements to existing
communications mechanisms (e.g. pandemic web pages,
public service announcements, and hotlines) between stake-
holders and the public.*®

Plans should anticipate the frequency, mechanism, and
format of risk communications with media. Health educa-
tional messages, in each language spoken within the nation,
should be drafted in consultation with risk behavior change
communication specialists and included in the appendices.
The committee will also have to identify and train spokesper-
sons to deliver these messages. Different messages will be
communicated during each pandemic phase. During the
pandemic, messages would include cough and hand hygiene,
guidance on seeking medical care, social distancing recom-
mendations, and availability and priority for receiving antivi-
rals, vaccines. Guidance for minimizing transmission in
special settings (e.g. schools, residential institutions, work-
places, and public transportation) and messages for families
caring for sick persons are needed. Strategies for communi-
cating developments and updating clinical guidelines (e.g.
new testing requirements for people potentially infected with
novel influenza) using various mediums should be detailed.
Guidelines include clinical management of suspect cases and
how to prioritize use of ventilator support. There should also
be regular updates to material in national pandemic websites
for the public and healthcare staff.

Mitigation measures
Implementation of mitigation measures during each phase
of a pandemic is critical. These include management of

individual cases during clusters of novel influenza, potential
containment operations, and mitigating disease during the
pandemic.”’

Case management

This subsection should include recommendations for man-
agement of suspected novel influenza cases and contacts
including infection control measures, isolation, and treat-
ment of cases.”*** Guidelines for the duration and method
of monitoring contacts, indications for quarantine, and an-
tiviral prophylaxis are needed.’® Plans should discuss the
role of voluntary or involuntary isolation of cases and
quarantine of contacts, implementation thresholds, and of
enforcement agency responsible. Plans should describe set-
tings for isolation and quarantine and how persons will be
monitored for illness, cared for (e.g. provision of food,
water, and other essential needs and a support network). A
description of the role of limited antiviral prophylaxis for
isolated persons and how to monitor the relative efficacy
and duration of quarantine should be included.”* Detailed
infection control measures to encourage respiratory and
hand hygiene and whether to recommend and provide
masks to the general public should be considered. This
subsection should also include guidance for infection con-
trol in non-medical settings with a greater risk of person-
to-person transmission (e.g. dormitories, military barracks,
prisons, and psychiatric residential facilities). The plans
should be sufficiently detailed to address the estimated
morbidity and mortality and allow continuity of response
in case of significant absenteeism or turnover in staff.”*

Community mitigation activities

This subsection is critical for countries in resource-poor
settings. For plans that address school closures/dismissals,
limited public gatherings, changes to public transportation
to reduce crowding, and other strategies for increasing
social distancing, the following components should be
included: (i) specifications of the agency responsible; the
role law enforcement and the military; and which threshold
criteria will be used (e.g. when >10% of children at school
have influenza syrnptoms);3 % (ii) methods for communicat-
ing decisions to responsible agencies and the public; (iii)
measures to minimize unintended consequences (e.g.
impact on workforce if parents stay home to care for chil-
dren); and, (iv) monitoring the effectiveness and duration
of mitigation measures (e.g. 14 day school closures).*

Pharmaceutical interventions

Plans should reflect the results of assessments on antiviral
and antibiotic manufacturing and purchasing. A determina-
tion should be made as to whether stockpiles will be estab-
lished and of their size and maintenance.”>® If a stockpile
will not be established, the plans should describe how antivi-
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ral, antibiotic and vaccines may be mobilized during a pan-
demic. Plans should detail the use of limited pharmaceuticals
and which groups will be prioritized for treatment or pro-
phylaxis.***”*® Plans should cite the justification for the pri-
oritization scheme and describe how pharmaceuticals will be
securely stored, distributed (e.g. cold chain), administered,
and tracked.” Plans should describe how mass influenza and
pneumococcal vaccination campaigns will be conducted,
including the recording of who has completed the series.

Maintenance of essential services

A severe pandemic may disrupt essential services including
power, water, sanitation, commerce, and health care. This
section of the plan should discuss mechanisms for ensuring
the continuity of key sectors of the economy as a pandemic
evolves. Sector-specific micro-plans should identify critical
activities; which can be reduced, which can be
delayed/postponed; which can be moved/transferred (con-
sider regulatory issues/industry standards); = which
staff/functions are essential and how to cross-train back-up
personnel; the reliance on backup systems and how they
are tested; and how organizations are ensuring partners
and subcontractors have developed effective plans. Health
plans should include guidance for hospitals, clinics, and
other facilities on how to enhance bed capacity.” Plans
should describe current hospital ward and intensive care
bed capacity, the number of ventilators and staff trained to
operate them, and who should receive intensive care when
demand soon exceeds capacity. Plans should include a reg-
istry of volunteers and address any licensure and liability
issues. Guidance to local health officials on how to identify,
establish, and staff overflow treatment facilities should be
provided. Plans should address the role of law enforcement
in providing security for hospitals and alternate care facili-
ties. Assessments of the current mortuary and crematory
systems and plans to enhance capacity to handle, store, and
track corpses are important.

Protocols for mass triage of emergency department
patients with fever and respiratory illness should be
included in the plans. Triage plans should help determine
who needs hospital or outpatient care®® and describe mech-
anisms to triage patients to hospital versus home care (e.g.
public hotlines). Guidelines for outpatient management
and home care for people with less severe cases of influenza
should be included in the appendices. Health sector plans
should provide guidance to hospitals and clinics about how
to monitor and manage suspected influenza among provid-
ers and their families, and"' how to support providers
families and personal needs. Any plans for creating national
or local stockpiles of essential medical supplies and equip-
ment should be described. Storage, distribution, and track-
ing of personal protective equipment (PPE) should be
described; and how supplies will be replenished.

Pandemic influenza preparedness plan |

Each sector’s plan should address workforce protection
measures, including the provision of PPE; use of employee
self-evaluations/staft screening before worksite entry; pro-
motion of good personal and environmental hygiene in the
workplace; and procedures for handling potentially ill staff,
flexible leave policies, and travel and return-to-work poli-
cies. Plans should identify strategies for social distancing in
the workplace, such as limiting on-site visitors and staff,
reconfiguring work spaces, splitting teams/shifts, staggering
breaks, extending working hours, and alternate worksites.
As with other aspects of planning, it is important to
address moral and ethical issues, such as the privacy of
information, provision of antivirals, vaccines, and non-
medical supplies to select staff; staff’s duty to work; leave
entitlement/payment of salary, and benefits; distinctions
made between contractors and staff; and, the provision of
support for ill/affected staff.

Agenda to address gaps in knowledge

Little information is available to guide pandemic planning.
Most data used in projections for surge requirements are
based on information obtained from Europe and North
America. Countries should include a section in their pan-
demic plans to describe studies to address gaps in knowl-
edge. During the interpandemic phases, studies could
generate data risk assessment.*” Relevant areas for study
may include health seeking during outbreaks, the utility of
case definitions, public response to interventions, and the
impact of non-pharmaceutical on transmission. Study pro-
tocols developed for implementation during the pandemic
could determine antiviral and vaccine efficacy, antiviral
resistance, and survival in hospitalized patients.

Review, testing and revision of plans

Pandemic plans should be externally reviewed, tested, and
revised according to feedback. Often, when plans are exter-
nally reviewed, a number of problems are prevalent.*
Some plans focus on recognition and containment of
H5N1 without considering other sources of novel strains
(e.g. swine influenza). Many plans lack calculations of
demand during the pandemic, protocols to meet surge
capacity, details of non-pharmaceutical interventions, or
operational detail. Site visits often demonstrate lack of
staff’s familiarity with plans and poor micro-planning in
sectors outside of public health (e.g. private health sector).
To avoid gaps in planning, committees can use tools like
the United States Health and Human Services Inventory
for Pandemic Preparedness or the WHO Checklist to assess
their preparedness.”** National committees should test pre-
paredness using tabletop exercises, drills, and simulations
to identify gaps.*> Plans should specify the timeframe and
responsible parties tasked to regularly revise the plan to
address gaps or changing circumstances.
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Summary

In most disasters, preventable suffering occurs as much
from improper management of resources as from lack of
resources. Resource management and allocation can be
improved through planning. Preparedness efforts will
facilitate compliance with the IHR and may slow the
spread of pandemic influenza and reduce the strain on
essential services. A good plan will address gaps between
predicted surge requirements and available resources.
Successful planning requires active involvement of all lev-
els and sectors of government and thorough, periodic,
and independent plan review, adoption of the latest
paradigm in pandemic preparedness (e.g. new WHO
recommendations).
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Suggested appendices to pandemic plan

1 Activity matrix with deadlines, responsible parties, outcome measures (e.g. http://www.pandemicflu.gov/plan/federal/
pandemic-influenza-implementation.pdf)

2 Organizational diagram of national public health command structure (e.g. http://www.bccdc.org/downloads/pdf/epid/
reports/BCPIPP%20Augl5-FINAL%20Appendix%20C.pdf)

3 Protocols for collection, packaging and shipment of influenza specimens to reference laboratories (e.g. http://www.mobh.
govt.nz/moh.nsf/pagesmh/4845/$File/national-laboratory-guidelines-pandemic-influenza.doc).

4 Summary description of existing surveillance systems, and plans for implementing enhanced surveillance when appropri-
ate (e.g. http://www.amro.who.int/english/ad/dpc/cd/flu-snl-gpis.pdf).

5 Rapid response and containment guidelines for clusters of novel influenza cases (http://www.who.int/csr/disease/
avian_influenza/guidelines/protocolfinal30_05_06a.pdf).

6 Case management guidelines (isolation, infection control measures, treatment)
a During pandemic alert — for suspect or confirmed novel influenza cases
b During pandemic — guidelines for both hospital and home care (e.g. http://www.hhs.gov/pandemicflu/plan/

sup5.html#meetcrit)
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7

10

11

12

13

14

Hospital and clinic infection control guidelines (e.g. http://www.hhs.gov/pandemicflu/plan/sup3.html and http://
www.wpro.who.int/NR/rdonlyres/EA6D9DF3-688D-4316-91DF-5553E7B1 DBCD/0/InfectionControlAlinhumansWHO
InterimGuidelinesfor.pdf)

Antiviral and vaccine prioritization list and distribution plans (e.g. http://www.pandemicflu.gov/vaccine/allocationguid-
ance.pdf).

Guidelines (checklist) for local health departments to develop their own jurisdictional operational plans (47) (e.g. http://
www.epi.state.nc.us/epi/gcdc/pandemic/LHDChecklist2007.pdf)

Guidelines for businesses to prepare to continue essential services and minimize workplace transmission during a pan-
demic (e.g. http://www.pandemicflu.gov/plan/businesschecklist.html)

Guidance for hospitals and clinics on steps to take to enhance clinical care capacity during a pandemic (e.g. http://
www.vch.ca/pandemic/docs/va03_capacity.pdf).

Guidance for hospitals and clinics on implementing mass triage plans for patients presenting with fever/respiratory
symptoms to identify those in need of hospitalization versus those eligible for home care (e.g. http://www.fchn.org/docs/
pandemicfluplan/admission.pdf).

Training materials for hospitals and clinics to use (Internet trainings, printed materials, and videos) to educate staff on
infection control measures/appropriate use of PPE (e.g. http://www.hhs.gov/pandemicflu/plan/sup4.html).

Guidance for healthcare staff to develop personal and family emergency plans so that they will be able to come to work
during the emergencies (e.g. http://www.pandemicflu.gov/plan/pdf/individuals.pdf).
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