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Forward (to be added)   
Promote importance of the recommendations, describe the iterative and inclusive process of 
development, and establish this as 1st Edition so users recognize there are still opportunities for 
improvements. 

 

Introduction  
How much surveillance is really needed? Do we need more or less laboratory testing? How do we know 
the surveillance data we have is an accurate picture of what's really happening? These are frequent 
questions of public health decision makers in times of fiscal constraints, and escalate when the threat of 
novel viruses with pandemic potential seems imminent. The 2009 H1N1 events heightened awareness 
of these issues, demonstrating the need for a more strategic and scientific approach to virologic 
surveillance.   

Public health laboratories (PHL’s) and the Centers for Disease Control (CDC) serve as the backbone of 
state and national virologic surveillance programs.  The amount of 
virologic surveillance testing performed both at CDC and in PHLs has 
largely been determined by the capacity of the laboratory. 

The CDC-APHL Influenza Virologic Surveillance Right-Size project was 
launched in 2010 to systematically define the rationale, vital capabilities, 
and optimal "right-size" for influenza virologic surveillance.  The resulting 
Roadmap consolidates requirements for all components of virologic 
surveillance in one document, and provides tools to assess and improve 
the precision of the system to support disease surveillance, response and 
control efforts and policy decisions. The requirements provide scientific justification for program and 
laboratory resources to support virologic surveillance policy decisions.  Implementation of the right-size 
virologic surveillance guidelines will assist CDC and PHLs maximize available resources, redirect and build 
new capacity as needed for optimal surveillance.  

Background 

A comprehensive system for influenza surveillance is important to confirm when and where influenza 
viruses are circulating each year and identify changes in the circulating viruses which may impact 
vaccine or treatment decisions, or signal the emergence of a new virus with pandemic potential.    

In the U.S., the influenza surveillance system is a collaborative effort between the Centers for Disease 
Control and Prevention (CDC) and its many partners in state, local, and territorial health departments, 
public health and clinical laboratories, vital statistics offices, healthcare providers, clinics, and 
emergency departments.  The goals for national influenza surveillance include:  

• Detect the onset, duration and spread of influenza activity in a geographic area. 
• Measure and describe the severity of influenza during a season. 
• Determine the populations affected and identify special risk groups. 

Benefits of Right Sizing 
Influenza Virologic 
Surveillance: 

• Efficiency 
• Standardization 
• Data confidence 
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• Monitor the prevalence of circulating virus types and subtypes and match to annual vaccine 
strains. 

• Monitor genetic, phenotypic, and functional changes to circulating influenza viruses and 
evaluate their potential risk to public health and the need for changes to the annual vaccine 
composition. 

• Identify and monitor novel subtypes that might signal a pandemic. 
• Provide data to guide interventions in clinical, individual, and public health control measures. 
• Provide information to key partners, including policy makers, emergency response officials, the 

public and media, and clinical decision makers. 

 

Virologic surveillance is a key and complex component of the influenza surveillance system, informed by 
a variety of independent but related elements. Specific objectives of virologic surveillance include 
seasonal situational awareness and determination of virus strain prevalence, early detection of novel 
viruses or novel events, annual vaccine strain selection, and antiviral resistance monitoring. The 2011 
Right Size Influenza Virologic Surveillance Landscape survey provides the most recent and 
comprehensive summary of influenza testing and surveillance practices employed at both state and 
local public health entities (APHL, 2012).  

All state, and many local, public health laboratories are participants in the U.S. World Health 
Organization (WHO) Influenza Collaborating Laboratories Network.  Influenza virologic surveillance is 
an essential function of all state health departments and requires a partnership between the state 
public health laboratory, epidemiologists and influenza surveillance coordinators. 

At a minimum, virologic surveillance includes the ability to: 

• Access a representative sample of clinical specimens from Outpatient Influenza-like Illness 
Surveillance Network (ILINet) providers, other clinical primary care sources and clinical 
laboratories.  

• Detect, type and subtype influenza viruses from clinical specimens in a timely manner using 
standard laboratory methods.  

• Report results to providers, epidemiologists and CDC using standard electronic data systems.  
• Rapidly refer unsubtypable influenza viruses to CDC to identify or rule out novel viruses.  
• Routinely refer a subset of specimens and viruses to CDC or a CDC-designated laboratory for 

genetic and antigenic characterization.   

“This is a lot of information that comes from a lot of different people — physicians, people at 
state health departments and state labs and in hospitals and vital statistics offices,” Brammer 

said. “Sometimes you step back and look at it and think it’s pretty amazing that this system 
keeps running week after week, and it always does.” 

--Lynnette Brammer, The Washington Post, March 11, 2013 (Service, 2013) 
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• Maintain the expertise, warm base (a minimum level of readiness or capacity), and surge 
capabilities necessary for pandemic response.  

This document is a “road map” to achieving an effective virologic surveillance system; it describes the 
system requirements, and provides options and tools for decision-making processes and system 
implementation. In this context, a requirement is an essential component of virologic surveillance that 
is needed to produce reliable results to achieve state and national surveillance goals. Requirements 
can be used to focus resources and efficiencies, improve systems approaches, inform policymakers, 
and provide criteria for funding.  Each state will need to determine how to achieve these goals to meet 
both national and state needs, including considering options for shared resources.  

The Roadmap recommendations were developed over three years based on extensive stakeholder input 
obtained through meetings, teleconferences, webinars, and a table-top exercise held in December 2012.  
Stakeholders and exercise participants have identified numerous benefits to implementing the 
requirements.  The approach:  

• Standardizes the approach to virologic surveillance and surveillance practices;  
• Aids in the development and definition of public health surveillance priorities;  
• Provides requirements, resources and  statistical calculators to aid in planning and justifying 

budget and resource requests,  
• Increase understanding and support of political leaders and the public;  
• Allows epidemiologists and laboratorians to more systematically establish virologic sample-sizes 

for different surveillance objectives and scenarios based on minimum thresholds of detection 
and acceptable confidence levels:   

• Establishes common language between the laboratorians and epidemiologists, resulting in 
improved communication between the two groups and better understanding of  each other’s 
needs; 

• Provides information to assist decision makers in analyzing the impacts of budget cutbacks on 
national surveillance objectives (e.g., decreased confidence levels, reduced pandemic 
preparedness capacity, inability to perform secondary testing such as virus culture). 

 
Moves virologic surveillance from art to science 

--Michael Pentella, Ph.D., Right Size Pilot Study Participant 
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Virologic Surveillance Requirements  
The requirements listed here are the essential components needed for effective, efficient and 
economical influenza  

 

Sampling: Provide year-round access to clinical specimens from ILINet providers and/or other primary 
care providers and clinical laboratories. 

1. Establish a system that ensures efficient collection and timely flow of high quality specimens from 
the patient management tier of influenza surveillance to the CDC tier throughout the year. 

2. Establish a representative network of specimen submitters using ILINet providers and/or other 
clinical primary care sources. Also collect specimens from hospital/clinical laboratories to ensure 
that a subset of specimens represents hospitalized patients.  Capture unsubtypable influenza 
positives from clinical and commercial laboratories performing PCR methods that subtype 
currently circulating viruses. 

3. Utilize a statistical, systematic approach to collect an appropriate, adequate number of specimens 
for testing that will provide reliable data with acceptable confidence limits to meet surveillance 
objectives and recommended thresholds of detection, including timely detection of novel events. 
The sampling methodology should limit sampling bias where possible. 

4. Utilize sampling approaches that ensure specimens submitted throughout the entire surveillance 
specimen submission and testing process are representative of: 
 virus types and subtypes 
 the entire year 
 geographic diversity of the population 
 age of ILI patients 
 disease severity 
 targeted populations when necessary for specific investigations 

5. Send representative clinical specimens and/or virus isolates to CDC or a CDC-designated 
laboratory for national surveillance purposes, including annual vaccine virus selection, based on 
annual CDC criteria and guidance. 

 
Testing:  Ensure capability to detect type, subtype and characterize influenza viruses from clinical 
specimens in a timely manner using reliable laboratory methods.  

1. Utilize molecular detection, typing and subtyping methods (e.g., rRT-PCR) for influenza virologic 
surveillance.  

A requirement is an essential component of virologic surveillance that is needed 
to produce reliable results to achieve state and national surveillance goals. 
Requirements can be used to focus resources and efficiencies, improve systems 
approaches, inform policymakers, and provide criteria for funding. 
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2. Maintain instrumentation, personnel, expertise and adequate capacity to test the volume of 
specimens needed to achieve surveillance objectives. 

3. Ensure that staff members are knowledgeable in general principles of virology, molecular biology, 
and surveillance, as well as appropriate specimen collection, handling, and transport methods.  

4. Notify CDC immediately and ship unsubtypable influenza A viruses to CDC within 24 hours of 
detection to rule-out novel viruses.  

5. Routinely refer a representative subset of specimens and viruses to CDC or CDC-designated 
laboratory for genetic and antigenic characterization. 

6. Maintain capability to rapidly adopt new molecular test methods or test modifications if a new 
influenza virus with pandemic potential emerges or when new technology provides improvements 
to virologic surveillance.  

7. Maintain additional influenza testing capabilities (as defined in this document) as appropriate for 
your jurisdiction, or utilize shared testing services models to ensure access to testing. 

 
Data Management: Report results to providers, epidemiologists and CDC.   

1. Use electronic data systems that provide data in real time and comply with national standards 
(HL7, SNOMED, LOINC). 

2. All data submitted should provide:  
 Specimen identifier and unique patient identifier 
 The state where specimen was collected 
 Date of Birth of patient and/or Age with unit (years, weeks, months, days)  
 Specimen collection date  
 Specimen Received Date 
 Test method performed 
 Test result   

3. Laboratories that have established PHLIP capability should also provide the following data 
elements, if available:  
 Vaccination status 
 Antiviral treatment 
 Travel information 
 Patient death information 
 Additional geographic information (e.g., county, city, zip) 
 Patient location at time of testing (inpatient, outpatient, long-term care facility) 
 Whether specimen was related to an outbreak  
 Whether specimen was sent to CDC and if so, include specimen identifier  
 Date of illness onset 
 Submitter Information 
 Provider Identifier for the CDC Program (i.e., ILINet provider, EIP, other) 

4. States should consider incorporating data from rapid test sites and/or clinical laboratories to 
supplement influenza surveillance data. 
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Partnerships and Communication 

1. Establish and maintain partnerships and networks enabling communications that support routine 
surveillance and emergency preparedness and response, data sharing, and specimen sharing. 
Several interrelated partnerships are needed among the public health and healthcare 
communities for routine surveillance including: 
 CDC 
 State Epidemiologist/Surveillance Coordinator 
 Public Health Laboratory (PHL) 
 Clinical Laboratories 
 Commercial Laboratories 
 Clinicians 
 Rapid Influenza Diagnostic Testing (RIDT) sites 

 
Quality Systems 

1. Establish performance metrics, monitor performance and make improvements as needed to 
ensure national surveillance requirements are being met in an effective and efficient manner. 

 
Surge 

1. Maintain a year-round virologic surveillance system that is flexible and scalable for rapid, effective 
response to support diagnostic needs and case counts in novel event investigations, and enhance 
surveillance for outbreak and pandemic scenarios, and has criteria to determine when to scale up 
and ramp down. 

2. Incorporate the role and resource needs of the public health laboratory in the state pandemic 
plan.  PH laboratory representatives should be part of state pandemic planning processes.  

3. Develop and maintain a laboratory pandemic surge plan that addresses criteria for specimen 
triage, algorithm changes to improve throughput, and resource needs (e.g., staff, equipment, 
space, reagents and supplies). 

 
Financial Resources 

1. State influenza surveillance programs and public health laboratories should have adequate 
funding to support virologic surveillance requirements. 

2. State influenza surveillance programs and public health laboratories should coordinate planning 
and allocation of available funds (ELC, PHEP, EIP, state) to program and laboratory elements (staff, 
information technology, all supplies, reagents, and equipment maintenance). 

3. National, state, and local programs and public health laboratories should have effective cost 
accounting practices to justify resource needs and efficiently allocate available funds.  

4. CDC should have adequate funding to support CDC’s national virologic surveillance activities as 
well as state/local surveillance activities that rely on federal funds.  

5. CDC should collaborate internally with cross-cutting CDC programs that provide funding to 
support other state and local programs, such as ELC and PHEP, to ensure that changes in one 
program do not unintentionally impact other individual programs. 



How to Use the Roadmap  
 

Draft 3 for Review ONLY, not for broad distribution    9 
 

How to Use the Roadmap 
The success of the influenza virologic surveillance system in any jurisdiction requires a strong 
partnership and collaboration between epidemiology and the public health laboratory, as well as active 
support of leadership and policy makers. The infrastructure, capabilities, and surveillance system of each 
state differ, requiring each state to independently evaluate its current surveillance system and 
determine how to incorporate elements of the Roadmap.  

The primary audiences for this Roadmap are the state and local epidemiologists/surveillance 
coordinators and public health laboratory directors and laboratorians responsible for influenza virologic 
surveillance.   The list of requirements and the 
descriptions of these essential elements in the 
Requirements Intent Section will also be useful 
to policymakers and leadership making 
resource and funding decisions.  Guidance and 
information in this document will assist each 
state in identifying strengths and weaknesses in 
the existing virologic surveillance system, 
determining the optimal amount of surveillance 
required and identifying priority implementation activities. The Roadmap will also be a useful tool to 
assist in crisis management, whether the crisis is the result of detection of a novel virus, a large 
outbreak, or a crisis of resources due to fiscal constraints.  This is not intended to be an SOP (standard 
operating procedure) manual, but rather a guide, or “roadmap” to assist states in achieving an effective 
influenza virologic surveillance system.   

This document includes three major sections:  

1. Virologic Surveillance Objectives: Thresholds and Representativeness which defines the key 
surveillance objectives, describes specific considerations to ensure that specimens are broadly 
representative of the population as a whole, and establishes national thresholds for detection. 
In this context, a threshold is defined as the level (proportion) which triggers some action, which 
may be as simple as defining a point in the influenza season, or initiating an investigation 
following detection of a novel virus.  The threshold is necessary to “right size” the virologic 
system – this number is used to calculate the number of specimens that should be tested to 
ensure adequate confidence levels in surveillance data, and detection of novel viruses at an 
early enough point where intervention can be effective. 

2. Requirements Intent, in which the essential elements for an effective national influenza virologic 
surveillance system are described, and the rationale for applying these requirements at the 
state local and national level is explained.  

3. Implementation Guidelines, in which suggestions are provided to assist states in 
operationalizing the requirements.   The calculator tools that can be used to estimate the 
appropriate sample size for key surveillance objectives are described and guidelines for using 
the on-line calculator tools are provided.   The model practices provided in this section are 

The most important partnership for effective 
virologic surveillance is the relationship 
between the public health laboratory and the 
epidemiologists/influenza surveillance 
coordinators.  Collaboration to implement these 
guidelines will be more successful if there is 
broader understanding of each partner’s role. 
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based on experience with the surveillance system since its inception in the late 1990’s, a series 
of stakeholder meetings, a table-top exercise conducted in December 2012 testing the utility of 
the roadmap recommendations, and the data gathered through pilot projects conducted in four 
states during the 2012-2013 influenza season.   

Recommended Steps for Implementation 

Epidemiology/influenza coordinator and the public health laboratory should: 

o Review the document in its entirety to become familiar with the content.  Although some 
sections may seem more relevant to program or laboratory functions, collaboration to 
implement these guidelines will be more successful if there is broader understanding of 
each partner’s role.  
 Individual sections may stand alone only when considered in context with the 

Introduction and the list of all Requirements.  
o Identify key partners who should be included in discussions on specific sections or 

surveillance decisions. 
o Convene a meeting (preferably in-person) between program and laboratory staff to address 

all components of the roadmap document, including use of sample size calculators. Include 
external partners as needed to address relevant requirements.  

o Identify existing practices that meet the roadmap requirements as well as gaps in your 
virologic surveillance system. 

o Use the sample size calculators (or the pre-calculated sample size tables) to assess the 
reliability of data (confidence levels and error rates) obtained through current (typical) 
sampling practices and testing volumes.   

o Determine which elements or practices will provide the most significant improvement to 
your system, i.e., the most “bang for your buck”.  Consider a staged implementation, rather 
than an immediate redesign the entire system. 

o Identify available funding and resources from all sources.  Prioritize capabilities; ensure 
flexibility and capacity to respond to seasonal variations and emergence of a novel virus.   

o Engage public health leaders and policymakers to garner support for implementation. 
 
 

 

The pilot study was the first time epi and lab came together to discuss one specific 
program in detail, in-person. Using the roadmap document forced us to get together 
and wow, what we learned! A major outcome was learning the importance of being 

in the same room.  
--University of Iowa State Hygienic Laboratory Pilot Study Outcome 
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Virologic Surveillance Roadmap 
__________________________________________________________________________________ 

Objectives: Thresholds and Representativeness  
In order to promote a more statistical, systematic approach to virologic surveillance, thresholds for the 
following key surveillance objectives have been established.  The thresholds are necessary to “right-size” 
the virologic system – this number is used to calculate the number of specimens that should be tested to 
ensure adequate confidence in surveillance data as well as detection of novel viruses at a point where 
intervention can be effective.  In this context, a threshold is defined as the level which triggers some 
action.  The action may be as simple as defining a point in the influenza season, or initiating an 
investigation following detection of a novel virus as defined in the CDC’s Interim Guidance on Use of 
Intervals, Triggers, and Actions for Novel Influenza A (H1N1) Response (ref).  

Routine surveillance includes situational awareness, novel event detection and antiviral resistance 
monitoring.  At a minimum, the system should be sized to achieve state level situational awareness 
needs, and national novel event and antiviral resistance thresholds.   Efficiencies in the total number of 
specimens that need to be tested can be achieved by using a single sampling approach to address as 
many surveillance objectives as possible. The surveillance program should also have the capability to 
establish targeted surveillance of specific populations if needed.   

1. Situational Awareness:  Virologic surveillance provides confirmation of when and where 
influenza viruses are circulating to inform clinical decision making and public health 
interventions. 
a. Surveillance Objective:  determine the beginning and end of the influenza season and 

monitor the prevalence and spread of influenza viruses throughout the year.  
b. Threshold:  10% prevalence of influenza positive specimens among total ILI specimens 

submitted to a public health laboratory or the total national system over a two week 
consecutive time period.   
While there is no specific threshold for action, the CDC has traditionally established the 
start of influenza season at a threshold of 10% positivity, calculated based on positivity of 
specimens submitted to the PHLs for testing by ILINet and other specimen providers, and 
the number of pre-screened positive influenza specimens received at PHLs. This value 
roughly corresponds to the CDC ILINet Seasonal Baseline where the percentage of 
outpatient visits for influenza like illness reaches 2.2%. 
The 10% positivity threshold has been selected for use in the right size situational 
awareness sample size calculation based on this historical precedent.   Calculation of the 
sample size is made using assumptions regarding medically attended ILI (MA-ILI) based on 
historical data. State and local surveillance programs may use alternate criteria for 
declaring the start or end of the influenza season. Additionally, jurisdictions may choose to 
alter the percent positive used in the sample size calculator to more accurately determine 
the amount of testing needed throughout the season or assess the confidence level of the 
data provided. 
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In the past, ILI specimens tested in state public health laboratories were largely 
unscreened, i.e., not tested by the provider. Today, a significant portion of specimens 
submitted to  public health laboratories may be prescreened positive for influenza by the 
submitter, (i.e., tested positive using a commercially available influenza test), which can 
greatly alter the PHL positivity rate. The increased reliance on pre-screened specimens, 
and the higher sensitivity of PCR methods used more commonly in many clinical 
laboratories and in all state public health laboratories, may bias the influenza prevalence 
calculations, impacting the assessment of the scope or severity of the influenza season.  
Ideally, the percent positivity should be determined using specimens that have not been 
pre-screened to the greatest extent possible. If data from clinical laboratory testing is 
being used for situational awareness, at a minimum ensure that the data is coming from 
sites that are performing high quality testing, and using sensitive methods such as rRT-
PCR.  Future revisions to this threshold may be needed in the context of changing testing 
and specimen submission practices.   

c. Representativeness:  specimens submitted for routine virologic surveillance to inform 
community, state and national situational awareness should be broadly representative of 
the population as a whole (age, geography, risk groups, disease severity). 
 

2. Novel event detection: Virologic surveillance detects the emergence of reassortant, animal 
origin or completely novel virus subtypes in humans. The initial detection of a novel virus is 
always laboratory-dependent, and may occur anywhere in the U.S.   The sensitivity of the 
system to detect a novel virus relies on all states contributing at a reasonable level 
proportionate with their population.  
a. Surveillance Objective: Detect a novel influenza virus among influenza positive surveillance 

specimens tested in all states at a low enough threshold for effective intervention and 
control measures.  Note: This objective relates to the initial detection of a novel virus, 
which generally occurs as part of routine surveillance.  Investigation of a novel event (the 
deep-dive) after initial detection is a separate objective and is discussed in more detail in 
the Sampling Requirements and Implementation sections.  

b. Threshold: 0.5% (1/200); one novel virus among 200 influenza virus positive specimens 
aggregated at the national surveillance level over a one week period.  A minimum 
threshold of 1/165 may be used for determining the sample size in states with limited 
testing capacity; this approximates the prevalence at which the 2009H1N1 influenza virus 
was detected.  Application of a less sensitive threshold for detection (e.g. 1/150, 1/100) 
would mean that more novel viruses are circulating prior to detection and impair disease 
prevention and control efforts. 
Using the same detection threshold for identification of novel viruses at a state level (i.e., 
1/200 among flu positive specimens tested in the state) would require a significantly larger 
sample size to achieve an adequate data confidence level.  The resources and capacity are 
generally not adequate to test the number of specimens needed to generate statistically 
powerful novel event detection data at the state/local or even regional level.  

c. Representativeness: 
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i. Routine Surveillance: Novel event detection is a component of routine virologic 
surveillance, specimens should be broadly representative of the population as a whole 
(age, geography, risk groups, disease severity). 

ii. Targeted Surveillance: Detection of a novel virus that emerges within the U.S. may be 
enhanced with more targeted surveillance in specific populations or risk groups, based 
on the most current information of risk for novel virus emergence (e.g., returning 
travelers from high risk areas with ILI).  
  

3. Vaccine Virus Selection: Virologic surveillance provides specimens to CDC for antigenic and 
genetic characterization to determine whether the circulating strains match the seasonal 
vaccine strains in “real time”, and to inform annual vaccine virus selection.  Submission of 
specimens should remain consistent throughout the season.   
a. Thresholds for the degree of difference between circulating viruses and vaccine strains are 

not defined here, as these criteria are more appropriately established seasonally by the 
WHO vaccine virus selection experts.  Due to seasonal variability in subtype prevalence 
and the data and virus needs for vaccine virus selection and vaccine candidate 
development, CDC will provide specific guidance on specimen submission requirements at 
the beginning of the season, and may adjust submission requirements throughout the 
season as needed.  Every PHL participating in virologic surveillance should submit 
specimens to CDC (or CDC-designated laboratory) in accordance with annual guidelines. 

b. Representativeness:  Surveillance sampling strategies to ensure appropriate 
representativeness for vaccine virus selection should prioritize:  
• Timeliness – the most recent viruses.   
• Type and Subtype – viruses representing all circulating types and subtypes.  

Oversampling of less prevalent subtypes may be necessary to ensure an adequate 
number of viruses are available for antigenic and molecular characterization and 
vaccine candidate development.  

• Geographic – CDC should test viruses with sufficient diversity to be representative of 
the U.S. at a regional level; PHLs should ensure that specimens submitted to CDC are 
representative of the entire state.  

• Disease Severity –viruses representative of a range of disease severities (from 
outpatients to fatal cases). .  

• Age - age representativeness is not an important factor for vaccine virus selection.  
 

4. Antiviral Resistance: Virologic surveillance testing to detect antiviral resistance is performed 
using molecular methods for detection of resistance markers AND phenotypic functional 
resistance testing, which requires viable virus. If surge antiviral resistance testing capacity is 
needed, genotypic testing (i.e., pyrosequencing) would be used to meet testing demand.  
a. Surveillance Objective: Detect antiviral resistance virus among influenza positive 

surveillance specimens tested across all states at a low enough threshold for effective 
intervention and control measures.  Currently the majority of antiviral resistance 
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surveillance testing is focused on oseltamivir and is performed at CDC on the same viruses 
that are submitted for vaccine virus selection.  Some state PHLs perform pyrosequencing 
for molecular markers of antiviral resistance, these results should be reported to CDC for 
inclusion in national surveillance FluView reports. National “percent resistance” is 
determined using all sources of data. 

b. Thresholds:  
• National threshold: detect oseltamivir resistance at or below 5% prevalence among each 

influenza A subtype or influenza B positive specimens tested at the national level.  
Seasonal oversampling of certain subtypes may be necessary if increased transmissibility 
or increasing numbers of resistant viruses are detected. Detection of antiviral resistance 
approaching or exceeding defined thresholds will initiate investigations and increased 
testing.  Models may be used to assess sample size needed at other prevalence levels. 
These recommendations or thresholds may change over time depending on resistance 
trends, or if new viruses with resistance markers emerge.  A sustained increase or an 
unexplained jump in number of resistant viruses may trigger an investigation and 
expanded testing.   Confirmed, substantial increases in resistance may result in changes 
to clinical treatment guidance, depending on the overall influenza prevalence, resistant 
virus prevalence, and geographic/temporal spread.   
If there is an increase in influenza antiviral resistance outside of the U.S., the right size 
virologic surveillance thresholds may be lowered, targeted surveillance may be 
implemented, or additional samples may be tested to increase the confidence and 
decrease the error in detecting a 5% prevalence of resistant viruses. 

• State and local thresholds:  Using the same antiviral resistance detection threshold at a 
regional or state/local level would require would require a significantly larger sample 
size to achieve an adequate data confidence level.  Although some jurisdictions may 
wish to report antiviral resistance surveillance data at the local/state level to help 
inform local provider’s clinical management decisions, the resources and capacity are 
generally not adequate to test the number of specimens needed to generate statistically 
powerful antiviral resistance testing data at the state/local or even regional level. State 
and local laboratories choosing to perform antiviral resistance testing are encouraged to 
utilize sample size models to assess statistical confidence of prevalence rates generated 
from PHL testing. All PHLs performing pyrosequencing are required to report test results 
to CDC in a timely manner to be incorporated into national surveillance data. 

c. Representativeness:   
All surveillance samples submitted to CDC (or CDC-designated laboratory) for antigenic 
characterization are tested for antiviral surveillance. Surveillance sampling strategies to 
ensure appropriate representativeness for monitoring antiviral resistance should prioritize: 
• Timeliness – recent specimens provide the most valuable data. Testing early and peak 

season specimens is especially important to monitor changes in antiviral resistance 
profiles. (Note: Surveillance testing is generally not sufficiently timely for individual 



OBJECTIVES: THRESHOLDS AND REPRESENTATIVENESS 

Draft 3 for Review ONLY, not for broad distribution    15 
 

patient treatment decisions. Individual results are not reported. CDC does provide 
diagnostic testing on a case specific basis. Contact xxx for more information). 

• Subtype – viruses representing all circulating subtypes should be tested.  Oversampling 
of certain subtypes may be recommended based on seasonal criteria or emergence of 
resistant viruses. 

• Geographic – sufficient diversity to be representative of the US.   
• Disease Severity – submit a mix of both outpatient and inpatient specimens. 
• Outbreaks/clusters – will be investigated to evaluate geographic spread and drug 

exposure. 
• Age - Age representativeness is not considered to be an important factor for this 

surveillance objective.  
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Requirements 
This section describes the essential elements for an effective national influenza virologic surveillance 
system and explains the rationale for applying these requirements at the state local and national level.   

Sampling 

 

Requirement Intent  

The primary goals of influenza surveillance are to detect novel events, provide viruses for vaccine strain 
selection and gain a broad understanding of domestic influenza activity.  An adequate number of 
specimens should be tested to provide reliable data to meet the surveillance objectives at the 
recommended thresholds of detection previously described. Specimen sampling should be designed to 
enhance detection of novel events, while at the same time collecting a representative sample of routine 

Sampling Requirements:  Provide year-round access to clinical specimens from ILINet providers 
and/or other primary care providers and clinical laboratories. 

1. Establish a system that ensures efficient collection and timely flow of high quality specimens 
from the patient management tier of influenza surveillance to the CDC tier throughout the 
year. 

2. Establish a representative network of specimen submitters using ILINet providers and/or 
other clinical primary care sources. Also collect specimens from hospital/clinical laboratories 
to ensure that a subset of specimens represents hospitalized patients.  Capture unsubtypable 
influenza positives from clinical and commercial laboratories performing PCR methods that 
subtype currently circulating viruses. 

3. Utilize a statistical, systematic approach to collect an appropriate, adequate number of 
specimens for testing that will provide reliable data with acceptable confidence limits to 
meet surveillance objectives and recommended thresholds of detection, including timely 
detection of novel events. The sampling methodology should limit sampling bias where 
possible. 

4. Utilize sampling approaches that ensure specimens submitted throughout the entire 
surveillance specimen submission and testing process are representative of: 

• virus types and subtypes 
• the entire year 
• geographic diversity of the population 
• age of ILI patients 
• disease severity 
• targeted populations when necessary for specific investigations 

5. Send representative clinical specimens and/or virus isolates to CDC or a CDC-designated 
laboratory for national surveillance purposes, including annual vaccine virus selection, based 
on annual CDC criteria and guidance. 
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influenza cases for overall situational awareness.  Where possible, measures to limit sampling bias 
should be utilized. 

Influenza testing occurs in a variety of settings, including physician office laboratories and primary care 
centers, hospital and commercial laboratories, and local and state public health laboratories.  Human 
respiratory tract specimens and influenza test results data from all these groups contribute to the 
domestic U.S. influenza virus surveillance system.  This complex virologic surveillance landscape can be 
organized into five major testing tiers based on where testing is performed, as shown in Figure 1 (and in 
Appendix A). 

 

Figure 1: Surveillance specimen and data submission process  

  

The five tiers of influenza virus surveillance reflect the temporal flow of specimens and fundamental 
activities performed within each setting.  At each level within the five-tier surveillance system, 
specimens are collected and tested by varying methods to diagnose influenza disease, monitor virus 
spread, and characterize virus attributes. Since specimens are primarily obtained in the first tier, where 
they may or may not be tested, and then passed to subsequent tiers for diagnostic and/or surveillance 
testing, a sampling process takes place at each transfer point.  As subsets of specimens flow from the 
patient management tier to the CDC tier, the number of specimens declines and testing becomes more 
complex. The system also contains inherent biases due to the complexity of the funnel effect of the 
sampling system and the use of different test methods in the different tiers. The successive selection of 
specimen subsets for testing can impact the overall representativeness of samples that are ultimately 
used to conduct virologic surveillance and select vaccine candidates.  The fact that each state 
surveillance system may impose distinct sampling criteria introduces unanticipated biases that are not 
always easily understood, further complicating the aggregation of data.  For instance, one state may 
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request only pre-screened rapid test positive specimens from surveillance partners, another state may 
request a combination of ILI unscreened and influenza pre-screened positive specimens from 
surveillance partners, impacting the percent positivity reported by the PHL each week.  

Sample size and representativeness criteria should be established for sampling at each point in the 
system. Consistent compliance with sampling criteria will reduce the complexity of data analysis and 
interpretation at both state and national levels. Sources of bias should be considered and addressed if 
possible when selecting specimen providers, selecting test methods, and analyzing and interpreting 
data. 

a. Specimen providers and representativeness  
Specimens for routine surveillance during influenza season should be obtained from 
• ILINet providers and other clinical primary care sources (Tier 1) who commit to regularly 

sending a subset of ILI patient specimens that have been randomly selected and are not pre-
screened (or if tested, a random mix irrespective of test results) to state or local public 
health laboratories for testing, and  

• clinical laboratories (Tier 2) who submit specimens that have tested positive and negative by 
PCR based on jurisdictional sampling and sample size criteria. Additionally, a subset of 
culture positive specimens or virus isolates from clinical laboratories that perform virus 
isolation should be obtained.  

Outside of influenza season, specimen providers and clinical laboratories should send all 
specimens that test positive by RIDT or PCR to the PHL for confirmation and further 
characterization, as well as specimens from patients with unusual respiratory illness, travel history 
or risk of exposure to animal origin viruses.  

Feasibility and representativeness are the most important factors to consider when choosing 
specimen submitters. Recruitment and specimen submission criteria should be established so that 
specimens obtained from primary care sources and clinical laboratories and submitted throughout 
the entire testing process (“funnel”) for virologic surveillance are representative of the population 
as a whole or of specific targeted populations as needed to meet surveillance objectives.  More 
details on representativeness are provided in the Objectives: Thresholds and Representativeness 
section.  The surveillance program should have the capability to establish targeted surveillance of 
specific populations if needed.  Targeted surveillance (i.e., outbreaks, animal exposure, travelers 
outside the U.S.) may be useful to answer specific questions, especially if a novel event or new 
virus is detected. 

Every public health laboratory (Tier 3) participating in virologic surveillance is responsible for 
submitting representative clinical specimens and/or virus isolates to CDC or CDC-designated 
laboratories for national surveillance purposes, including annual vaccine virus selection.  
Laboratories should submit specimens in a timely manner based on annual CDC criteria and 
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guidance.  Unsubtypable specimens1 require immediate action as they may reflect a novel virus 
with pandemic potential.  These specimens are sent immediately to CDC for more comprehensive 
testing.   

b. Sample Size  
The number of specimens tested each week by state and local public health laboratories has 
typically been a function of the number of surveillance partners that participate in collection each 
week and the testing capacity of the PHL, in contrast to the number of specimens needed to meet 
the surveillance objectives at the recommended thresholds. To address these issues, statistical 
sample collection calculators have been created to estimate the quantity of specimens that should 
be tested to provide data with a defined confidence level for each of the surveillance objectives. 
These calculators can also be used to determine the confidence level of data derived from a 
particular sampling of ILI patient specimens.  

The sample size calculations are based on population size, desired level of confidence, margin of 
error, and estimated or known prevalence or threshold for detection.  More details on thresholds 
are provided in the Objectives: Thresholds and Representativeness section.  State and local public 
health laboratories are encouraged to use sample size calculators or pre-calculated sample size 
tables to achieve a more scientific, statistically based sample size that supports surveillance 
objectives.  Specimen sampling approaches should be established to enhance detection of novel 
events based on national thresholds, while at the same time collecting a representative sample of 
routine influenza cases for overall situational awareness at the state level.  For many states, the 
number of samples to be tested for each of these objectives is very similar.  For smaller states, 
however, the number of samples necessary to achieve high confidence in situational awareness 
state level data will be much higher than the number of samples needed to contribute to national 
novel event detection thresholds.   

Outside of influenza season, achieving statistical confidence will not be possible; the focus of 
surveillance should shift to obtaining all specimens from clinical sites that have tested positive for 
influenza, or from patients with unusual respiratory illness or travel history or risk of exposure to 
animal-origin viruses. The Implementation Guidance section and Appendix B provide more 
information on using the sample size calculators.     

c. Sample quality 
Influenza surveillance programs and/or submitting laboratories should ensure proper collection, 
storage and transport of specimens.  Proper specimen collection, handling and transport are 
critical to assuring the quality of results from any laboratory diagnostic test, including diagnostic 
testing in support of virologic surveillance. Respiratory specimens should be of high quality and 
properly collected; specimen providers need to be trained in proper collection technique.  Timely 

                                                           
1 Any influenza positive specimen that cannot be definitively typed and subtyped as a circulating seasonal influenza virus, 
influenza positive specimens producing non-standard or inconclusive results as defined in the CDC Human Influenza Virus Real-
Time RT-PCR Diagnostic Panel Instructions for Use package insert. 
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and efficient transport of specimens is often quite costly, and must be adequately funded by the 
public health system for effective surveillance.  

d. Bias  
The influenza virologic surveillance system contains inherent biases due to the complexity of the 
sampling and submission selection processes (the funnel effect) of the sampling system and the 
use of different test methods in the different tiers.   Sources of bias should be considered and 
addressed if possible when selecting specimen providers, selecting test methods, and analyzing 
and interpreting data.  
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Laboratory Testing  

 
Requirement Intent  

Influenza virologic surveillance, by definition, requires laboratories with the capability and capacity to 
detect, type, subtype and characterize circulating and emerging viruses.  The introduction and 
widespread adoption of molecular methods has reduced the need to maintain classic virologic 
capabilities in every PHL.  The essential components of laboratory testing described below takes into 
consideration the role of new technologies, the changing landscape of virology expertise in PHLs, and 
the expected availability of national, state, and local fiscal resources. 

The roadmap classifies virologic testing components based on a stakeholder assessment of 
requirements that  should be maintained and available at all PHLs involved in influenza surveillance 
(primary testing); or as additional surveillance testing capabilities that may be maintained based on 
jurisdictional needs and resources, or provided through a shared services model. PHLs engaged in 
influenza virologic surveillance should utilize molecular methods such as rRT-PCR as their primary testing 
method due to their superior sensitivity and specificity.    

Primary Testing Method: 

Laboratory Testing Requirements:  Detect, type, subtype, and characterize influenza viruses 
from clinical specimens in a timely manner using reliable laboratory methods.  

1. Utilize molecular detection and subtyping methods (e.g., rRT-PCR) for influenza 
virologic surveillance.  

2. Maintain instrumentation, personnel, expertise and adequate capacity to test the 
volume of specimens needed to achieve national, state, and local surveillance 
objectives. 

3. Ensure that staff members are knowledgeable in general principles of virology, 
molecular biology, and surveillance, as well as appropriate specimen collection, 
handling, and transport methods.  

4. Notify CDC immediately and ship unsubtypable influenza A viruses to CDC within 24 
hours of detection to rule-out novel viruses.  

5. Routinely refer a representative subset of specimens (and viruses) to CDC or CDC- 
designated laboratory for genetic and antigenic characterization. 

6. Maintain capability to rapidly adopt new molecular test methods or test 
modifications if a new influenza virus with pandemic potential emerges or when new 
technology provides improvements to virologic surveillance.  

7. Maintain additional influenza testing capabilities (as defined in this document) as 
appropriate for your jurisdiction, or utilize shared services models to ensure access 
to testing. 
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PHLs performing virologic surveillance are expected to utilize molecular methods, such as rRT-PCR, as 
the primary method for influenza detection and subtyping.  This is an ELC benchmark.  Influenza rRT-PCR 
testing provides rapid, sensitive and accurate detection and identification of influenza viruses for routine 
influenza surveillance, outbreak detection, and pandemic response.   The CDC Human Influenza Virus 
Real-Time RT-PCR Diagnostic Panel (CDC Flu rRT-PCR Dx Panel) is an FDA-cleared in vitro diagnostic assay 
that is manufactured and distributed by CDC to all state and qualified local PHLs engaged in influenza 
virologic surveillance testing.  Although PHLs have the option to use commercial rRT-PCR assays, there 
are specific benefits to utilizing the CDC assay and CDC supplied reagents.  This is a nationally recognized 
reference method, and allows for standardization of influenza testing across all PHLs.  The assay detects 
current influenza strains, is continually assessed and updated as needed to detect strain variations, and 
should detect novel viruses.  The assay also allows for higher throughput testing algorithms to support 
outbreak and pandemic response.  This method is consistent with the laboratory workforce’s increasing 
proficiency in molecular testing methods.  However, all PHLs engaged in influenza surveillance should 
have staff knowledgeable in general principles of virology and surveillance, and appropriate specimen 
collection, handling, and transport methods.  

 Additional Testing Methods: 

There are additional testing methods that are used to support influenza virologic surveillance.  These 
include influenza virus culture, antiviral resistance testing of influenza viruses, influenza 
hemagglutination inhibition (HAI), immunofluorescence identification of influenza viruses, and serology 
testing.  Each of these methods has distinct purposes, advantages and disadvantages for both national 
and state surveillance.  The determination to use any of these methods in PHLs should be made based 
on state and jurisdictional needs, and include a cost analysis and identification of sustainable funding 
sources.         

Virus isolation has the advantage of producing quantities of virus sufficient for full antigenic 
characterization for determining vaccine match, and conducting antiviral resistance testing2. However, 
influenza virus culture is less sensitive and specific than rRT-PCR and there are vast variations in the 
sensitivity of different cell culture lines, the growth characteristics of influenza virus strains, and PHL 
practices and expertise.  In addition, influenza virus culture is less rapid than influenza rRT-PCR and less 
adaptable to sudden surges in specimen numbers. Influenza virus culture must be maintained at CDC 
and a subset of PHLs.  

Antiviral resistance testing is necessary to monitor the presence and level of antiviral resistance in 
circulating influenza viruses.  These data inform patient management and treatment recommendations 
as well as national antiviral stockpile policies. Definitive antiviral resistance testing requires both 
phenotypic resistance testing done using an NAI assay (requires cultured viruses), and detection of 
genetic changes (drug resistance markers) by pyrosequencing and/or sequencing.   Both of these test 
methods are available at CDC and a subset of PHLs.  Performing pyrosequencing at a subset of PHLs 
provides a cost-effective and efficient approach to expanded surveillance screening.  Supporting a 
                                                           
2 Manual for the Surveillance of Vaccine-Preventable Diseases, 5th edition, 2012; 
http://www.cdc.gov/vaccies/pubs/surv-manual/index/html  

http://www.cdc.gov/vaccies/pubs/surv-manual/index/html
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limited number of testing sites allows the system and methods to be more readily updated and adapted 
for viral mutations, limits costs, and allows for effective training to develop extensive expertise required 
to perform and interpret the test results.    

Influenza hemagglutination inhibition (HAI) testing remains a cornerstone of antigenic characterization 
for influenza vaccine strain selection.  CDC maintains the expertise to test influenza virus culture isolates 
by HAI for antigenic characterization using specialized antisera.  HAI tests using the WHO kit reagents 
that are provided to PHLs are a reliable indicator of influenza type and influenza A subtype, but are not a 
reliable indicator of influenza strain or strain changes; results of influenza HAI tests using WHO kit 
reagents may be over-interpreted as indicators of vaccine effectiveness and circulating strains.  In 
addition, influenza HAI testing requires frequent practice to maintain expertise and proficiency in test 
performance and result interpretation.  

Immunofluorescent antibody identification of influenza viruses are used in some PHL’s for confirmation 
and identification of influenza viruses that have grown in cell cultures.  Immunofluorescence (IF) testing 
is not as specific as rRT-PCR testing and requires a fluorescent microscope and staff with specialized 
expertise. However, influenza IF testing has the potential to identify novel strains of influenza grown in 
culture that evade detection by rRT-PCR.   

Serologic testing is neither a routine surveillance nor diagnostic tool; it is currently used primarily by CDC 
or academic institutions for research purposes or retrospective seroprevalence studies.   Testing 
requires staff with a high level of expertise and specialized reagents, there are currently no FDA cleared 
influenza serology tests. 

Rapid influenza diagnostic tests (RIDTs) for the detection and identification of influenza viruses are used 
by many sentinel surveillance providers, other primary care sites, emergency departments as well as 
physician office and clinical laboratories.  However, these tests are significantly less sensitive and 
specific than molecular assays3.   RIDTs may also be less reliable when new virus strains emerge4 .  If 
PHLs choose to use RIDTs to serve diagnostic needs for selected patient populations, they should be 
aware of the limitations of these tests (e.g., the considerable variability of the positive and negative 
predictive values depending upon the prevalence of influenza in the community) and should follow 
guidelines provided by CDC (currently at www.cdc.gov/flu/professionals/diagnosis/rapidlab.htm).  If an 
important clinical decision will be affected by either a positive or negative rapid test result, the rapid 
test result should be confirmed by another test, such as rRT-PCR.  Even if the PHL does not perform 

                                                           
3 Uyeki TM, Prasad R, Vukotich C, et al. Low sensitivity of rapid diagnostic test for influenza. Clin Infect Dis 
2009;48:e89.  

CDC. Evaluation of rapid influenza diagnostic tests for detection of novel influenza A (H1N1) virus—United States, 
2009. MMWR 2009;58:826–9.  

 
4 Balish A, Garten R, Klimov A, Villanueva J. Analytical detection of influenza A(H3N2)v and other A variant viruses 
from the USA by rapid influenza diagnostic tests. Influenza Other Respi Viruses 2012;September 18 [Epub ahead of 
print].  

http://www.cdc.gov/flu/professionals/diagnosis/rapidlab.htm
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5830a2.htm
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5830a2.htm
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RIDTs, virology staff should maintain awareness of the performance characteristics of currently available 
RIDT’s that may be used within their jurisdiction in order to provide seasonal guidance to clinicians, 
clinical laboratories, and surveillance coordinators.  PHLs or surveillance coordinators may also collect 
data from clinical sites using RIDTs to provide additional seasonal situational awareness data. 

Direct specimen immunofluorescence (“DFA”) involves testing clinical material taken directly from the 
patient and using fluorescent-labeled antibodies to detect influenza antigens that may be present.    DFA 
can be performed quickly, but is not as accurate as rRT-PCR testing and requires significant expertise 
and expensive fluorescent microscopes.  In addition, results can be very subjective and are dependent 
on the individual reader’s expertise.  

Expanded testing for other respiratory viruses using molecular respiratory virus panels (RVPs) has 
become common in many clinical laboratories and is increasingly used in PHLs to provide jurisdictional 
and national information about circulating viruses that are associated with acute respiratory illness.  
While detection and identification of non-influenza respiratory viruses is not considered an essential 
component of national influenza virologic surveillance, these assays data can aid in identifying the cause 
of non-influenza community illnesses or outbreaks.  If surveillance for other respiratory viruses is 
performed to meet jurisdictional needs, it is recommended that PHLs consider adopting molecular RVPs 
to replace less sensitive viral culture, if resources are available.  
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Data Management 

 

Requirement Intent: 

Virologic surveillance in the U.S. relies on a combination of data and specimens: data from laboratory 
tests performed at U.S. WHO Collaborating Laboratories and National Respiratory and Enteric Virus 
Surveillance System (NREVSS) laboratories, and specimens from patients with ILI that tested positive for 
influenza at PHLs and are submitted to CDC for further characterization. There are approximately 85 
WHO collaborating laboratories.  The WHO collaborating laboratories include 65 state and city/county 
PHLs supported by CDC, as well as several large tertiary care or academic medical centers5. These 
laboratories have the capability to test for and report the type of influenza virus (A or B) and subtype of 

                                                           
5 http://www.cdc.gov/flu/pdf/weekly/overview.pdf  

Data Management Requirements: Report results to providers, epidemiologists and CDC   
1. Use electronic data systems that provide data in real time and comply with national 

standards (HL7, SNOMED, LOINC). 
2. All data submitted should provide:  

 Specimen identifier and unique patient identifier 
 The state where specimen was collected 
 Date of Birth of patient and/or Age with unit (years, weeks, months, days)  
 Specimen collection date  
 Specimen Received Date 
 Test method performed 
 Test result   

3. Laboratories that have established PHLIP capability should also provide the following data 
elements, if available:  
 Vaccination status 
 Antiviral treatment 
 Travel information 
 Patient death information 
 Additional geographic information (ex. county, city, zip) 
 Patient location at time of testing (inpatient, outpatient, long-term care facility) 
 Whether specimen was related to an outbreak  
 Whether specimen was sent to CDC and if so, include specimen identifier  
 Date of illness onset 
 Submitter Information 
 Provider Identifier for the CDC Program (i.e., ILINet provider, EIP, other) 

4. States should consider incorporating data from rapid test sites and/or clinical 
laboratories to supplement influenza surveillance data. 

 

http://www.cdc.gov/flu/pdf/weekly/overview.pdf
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influenza A viruses (2009H1, H3, and some novel subtypes), and provide both data and 
specimens/viruses to CDC.  

The NREVSS system includes some PHLs and clinical, commercial and academic medical center 
laboratories.   The NERVSS laboratories that are not WHO collaborating centers provide data on 
influenza laboratory test results only as “influenza A” and “influenza B”, and those laboratories 
participating as a WHO collaborating center submit non influenza respiratory pathogen data into 
NERVSS system according to the 2011 Right Size Virologic Surveillance Survey.  The influenza data from 
the WHO collaborating laboratories and NERVSS play a large role in the weekly national reports 
generated by CDC in FluView, www.cdc.gov/flu/weekly/.  

Additional influenza testing data from rapid influenza diagnostic testing sites and/or other clinical 
laboratories may be available to states and can help to provide a fuller representation of influenza 
activity at the local level.  These clinical sites have the capability to test for and report the type of 
influenza (A or B), some also utilize methods that can subtype influenza A (2009H1, H3, H1).    

 

 

Source:  Centers for Disease Control and Prevention Unpublished data. 

 

http://www.cdc.gov/flu/weekly/
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Currently, influenza surveillance data is obtained both as aggregated data, using web entry methods, 
and as patient level data, using HL7 electronic laboratory reporting and comma delimited files.  This 
dichotomy makes the data management, aggregation, and linking of virologic and epidemiologic data 
challenging.   However, this spectrum of reporting formats reflects a long history of virologic surveillance 
with varying technological solutions and varying capabilities of reporters.   

The increasing availability of Laboratory Information Management Systems (LIMS) in PHLs makes it 
possible to establish automated electronic laboratory messaging of influenza test results to other public 
health entities (e.g., state epidemiology offices, other public health laboratories, and CDC).  APHL’s 
Public Health Laboratory Interoperability Project (PHLIP) provides PHLs with an electronic method to 
report laboratory test results using national standards such as HL7 Version 2 messaging, SNOMED 
vocabulary, and LOINC codes for laboratory tests.  The PHLIP vision is to provide each SPHL with a viable 
option for electronic transmission of laboratory test data, in order to achieve interoperability between 
different systems and to exchange information in a useful and meaningful way. The APHL PHLIP effort 
began in 2008, and the majority of state PHLs are now reporting influenza results electronically using 
PHLIP.   

PHLIP is the preferred reporting mechanism for influenza and is considered a requirement.   It is 
understood that not all SPHLs have the same capabilities or resources to participate in PHLIP at present; 
however, PHLIP implementation should be the goal for all SPHLs and for county and local PHLs that 
participate in virologic surveillance. PHLIP offers many advantages, which include: 

• Standardized patient level reporting, improving data quality and simplifying data 
aggregation. 

• Individual reports in near “real-time”. 
• PHLIP messaging is compatible with other national electronic messaging solutions  
• PHLIP can be expanded to report laboratory results for other pathogens using the same 

mechanisms for messaging. 
• Laboratory staff time is not required to collect and report laboratory results. 
• Additional identifiers for type of specimen submitter (i.e., ILINet provider, EIP site, etc.) can 

be reported. 
• Utilization of PHLIP to facilitate a shared services approach among PHLs (i.e., PHLs 

specializing in influenza virus culture or antiviral resistance testing). 

Electronic data messaging of specimen level data allows for more detailed analysis of the data and fuller 
understanding of potential biases in the data.  Biases may include lack of population representativeness 
in the selection of patients for testing, prescreening of specimens before submission to public health 
laboratories and the quality of tests used for initial screening (Refer to Sampling Section for more 
information).   

Virologic Surveillance Data from Non-Public Health Laboratory Sources  

The focus of virologic surveillance has been on data generated by the PHLs participating as WHO-CLs in 
the U.S. However, influenza testing performed by clinical and commercial diagnostic laboratories may 
provide useful supplementary data, increasing the overall volume of testing and geographic 
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representation. Existing virologic data from non-PHL sources, notably NREVSS, and some options for 
new sources of virologic data are discussed below. 

NREVSS is managed by the CDC’s Division of Viral Diseases.  The system is the main source of national 
surveillance data for non-influenza respiratory viruses.  Influenza laboratory testing data is also collected 
in NREVSS and shared with the Influenza Division for reporting as part of the national virologic 
surveillance report.  Due to a rapid expansion of the reporting provider network in recent years, there 
were approximately 500 laboratories enrolled as NREVSS sites that reported influenza in the 2011-12 
season.  However, concerns about the sustainability of the expansion, along with a desire to maintain 
the historical number of reporters used in influenza virologic surveillance has resulted in use of only the 
data from 60 original participants.   The reports submitted to NREVSS include laboratory-level 
information about the following, 1) number of specimens tested for influenza, 2) test method used (i.e., 
RIDT, culture, PCR), and 3) number of influenza positive specimens by influenza type and if available, by 
subtype. 

Additional sources of influenza (NREVSS-like) clinical/hospital and/or commercial laboratories data can 
also be utilized and developed.  For the same reasons that NREVSS data is useful at the national-level, 
building a network of non-PHLs within a state is beneficial.  These state laboratory networks are 
frequently used as a source of additional local level data for situational awareness. Data from these sites 
may be transmitted electronically at the specimen level or in aggregate by a simpler method. Regardless 
of whether specimen level or aggregate data is received, necessary data elements would include:  

a. Date or week of specimen collection, receipt, or test 
b. Total number of tests performed and influenza positives by: 

• Type  
• Subtype (if available) 
• Age group
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Partnerships and Communication Requirements 
1. Establish and maintain partnerships and networks enabling communications that support 

routine surveillance data and specimen sharing, and emergency preparedness and response. 
Several interrelated partnerships are needed among the public health and healthcare 
communities for routine surveillance including: 

 CDC 
 State Epidemiologist/Surveillance Coordinator 
 Public Health Laboratory (PHL) 
 Clinical Laboratories 
 Commercial Laboratories 
 Clinicians 
 Rapid Influenza Diagnostic Testing (RIDT) sites 

Partnerships and Communication   

Requirement Intent 

The U.S. influenza surveillance system, which includes virologic, morbidity and mortality components, 
relies heavily on partnerships across the local, state and national levels. As shown in Figure 3, these 
partnerships and networks are critical to communications that support routine surveillance, emergency 
response, data sharing, and specimen sharing. The role and value of partnerships was very apparent in 
the highly effective public health response to the 2009 influenza A(H1N1) pandemic and has been 
documented in APHL’s Lessons from a Virus (APHL, 2011).  

The most important partnership for effective virologic surveillance is the relationship between the 
public health laboratory staff and epidemiology/Influenza Coordinators. Data from the 2011 Right Size 
Influenza Virologic Surveillance Landscape survey to assess influenza-related activities at PHLs 
highlighted the value of this collaboration for jointly developing surveillance policy, strategies, and 
resource allocation (APHL, 2012). This partnership also serves to improve communication, education and 
outreach to specimen submitters, data sharing, and outbreak investigations. The roles and 
responsibilities of the laboratorians and epidemiology/influenza coordinators will vary across 
jurisdictions. Therefore, it is important that both parties have an understanding of each other’s roles, 
and agreement on the best approach to address each surveillance component.  

Building and maintaining relationships with external partners has been identified as a pivotal contributor 
to the success of public health surveillance efforts.  A strong PHL/Epidemiology /Clinical-Commercial-
Academic laboratory partnership will support the formation of an effective specimen submitter 
network, enhance information sharing and outbreak response. Strong relationships among state 
epidemiology, public health laboratory, and clinical partners are crucial to ensuring quality and 
consistent data and specimens for influenza virologic surveillance.   

Additional key PHL relationships are outlined in several documents, including APHL’s “Core Functions of 
Public Health Laboratories”, Definition of a State Public Health Laboratory System, and CDC’s “Public 
Health Preparedness Capabilities: National Standards for State and Local Planning” (APHL, 2010; APHL, 
2007; CDC, 2011). These relationships have also been included as elements in Public Health Emergency 

http://www.aphl.org/AboutAPHL/publications/Documents/ID_2011Sept_Lessons-from-a-Virus-PHLs-Respond-to-H1N1-Pandemic.pdf
http://www.aphl.org/aboutaphl/publications/documents/com_2010_corefunctionsphls.pdf
http://www.aphl.org/aboutaphl/publications/documents/com_2010_corefunctionsphls.pdf
http://www.aphl.org/AboutAPHL/publications/Documents/Definition_of_a_State_PHL_System_2007.pdf
http://www.cdc.gov/phpr/capabilities/
http://www.cdc.gov/phpr/capabilities/
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Figure 2. LRN pyramid showing the 
partnership relations between sentinel, 
reference, and national laboratories 
Laboratory Response Network (LRN) 

Response planning.  Efforts to create state-based laboratory networks that interconnect to form a 
cohesive national system have been promoted in the context of APHL’s Lab System Improvement 
Program (L-SIP), Laboratory Efficiency Initiative (LEI), All-Hazards Public Health Emergency Preparedness 
(PHEP) initiatives, the CDC/CSTE Competencies for Applied Epidemiologists in Governmental Public 
Health Agencies (AECs) and the Laboratory Response Network (LRN) for more than a decade (APHL, 
2013; APHL, 2013; CDC, 2013; CDC, 2012; CDC & CSTE, 2008).  The 
LRN structure for bioterrorism is represented by a pyramid, with 
clinical (“Sentinel”) laboratories as the foundation, PHLs as the 
primary members of the reference laboratory level, and CDC and 
other national laboratories at the peak of the structure (see Figure 2).  
The LRN pyramid demonstrates the interrelatedness of various 
partners in responding to potential bioterrorism threats and sets a 
foundation for partnerships and communication for other 
surveillance systems such as influenza virologic surveillance.  

Partnerships between CDC and PHLs have also resulted in a number 
of important collaborative efforts including, but not limited to, 
informational teleconferences for PHLs, development of a “warm 
base” of diagnostics capabilities in PHLs for rapid deployment of tests 
(e.g., 2009 influenza A H1N1) and ongoing reagent and equipment 
support facilitated by the CDC, APHL and private industry, and others included in Figure 3. Similar 
relationships exist between CDC and state based influenza surveillance coordinators. Monthly 
conference calls and annual meetings allow for discussions about influenza circulation and potential 
areas of concern. Annual communications have been established between CDC, PHLs and epidemiology 
staff to ensure that all stakeholders are receiving relevant information at the beginning of each season, 
and working collaboratively toward common surveillance goals. 

While partnerships between influenza surveillance programs and PHLs have been established to some 
degree in most states, maintaining these partnerships in the future may present a challenge as state 
resources dwindle and funding becomes more uncertain. Gaps in effective partnerships can result in 
significant but often poorly recognized negative impacts on virologic surveillance.  

 

http://www.aphl.org/aphlprograms/lss/performance/pages/default.aspx
http://www.aphl.org/aphlprograms/lss/performance/pages/default.aspx
http://www.aphl.org/aphlprograms/lss/Laboratory-Efficiencies-Initiative/Pages/default.aspx
http://www.cdc.gov/phpr/coopagreement.htm
http://www.cdc.gov/phpr/coopagreement.htm
http://www.cdc.gov/appliedepicompetencies/
http://www.cdc.gov/appliedepicompetencies/
http://www.bt.cdc.gov/lrn/
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Figure 3.  Essential Influenza Virologic Surveillance Partnerships and Communication Web 
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Quality Management Systems 

 

Requirement Intent 

A quality management system can be defined as a coordinated activity to monitor and control 
organizational processes and resources.  Both national and state/local virologic surveillance systems 
require monitoring and management of the various components that inform surveillance.  Establishing 
and applying performance metrics encourages continuous improvement, demonstrates return on 
investments, and helps to justify funding. It is important that CDC and state/local jurisdictions monitor 
activities related roadmap requirements as well as compliance with ELC and PHEP benchmarks.  

State and local influenza programs and PHLs should monitor quality and consistency of specimen 
submissions throughout the system, data confidence in relation to sample sizes and representativeness 
of surveillance data, and laboratory testing quality assurance parameters. 

CDC should monitor reporting and specimen submissions to ensure national surveillance data are 
representative of influenza activity, meet current national needs across the entire country, and that 
specimens are being submitted in a timely manner throughout the year to help inform annual vaccine 
virus selection.  Additionally, monitoring resource allocation and usage in the context of surveillance test 
activities allows CDC to identify areas for improvement and justify funding for national and state/local 
surveillance systems. National quality monitoring efforts may include timeliness and consistency of 
testing data reported to CDC, influenza virologic surveillance specimen submissions to CDC and CDC-
designated laboratories, and utilization rates of Influenza Reagent Resource (IRR) reagents.   

CDC, public health laboratories and state/local surveillance programs should use data gathered through 
quality monitoring practices to identify and implement improvements and efficiencies as appropriate.

Quality Management Systems Requirements 
1. Establish performance metrics, monitor performance and make improvements as needed to 

ensure national (and state/local) surveillance requirements are being met in an effective and 
efficient manner. 
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Surge Capacity for Influenza Surveillance, Novel Event Investigation and 
Outbreak Events  

 

Requirements Intent 

Virologic surveillance is vital to support novel event and outbreak investigations and pandemic 
response.  Pre-event and during an event, communication and coordination between epidemiology and 
laboratory leadership is essential to develop, refine and change the strategy for virologic surge sampling 
and testing.  However, the term “surge capacity” has many different meanings, which can result in 
unrealistic expectations of the virologic surveillance system. While seasonal surveillance provides the 
warm base of expertise and infrastructure necessary to provide surge capacity, the response needed for 
a local outbreak investigation, emergence of a novel influenza virus, or a pandemic response are 
qualitatively and quantitatively very different.  The Institute of Medicine Medical Surge Capacity 
Workshop report grossly defines surge capacity as the ability to rapidly accommodate a large number of 
patients from a defined mass-casualty incident or pandemic, and considers surge capacity on a 
continuum with three distinct stages: Conventional capacity, Contingency capacity, and Crisis capacity 
(Institute of Medicine (US) Forum on Medical and Public Health Preparedness for Catastrophic Events, 
2010).6  These medical surge definitions are adapted here to provide standardized terminology to 
improve planning and response: 

• Conventional capacity:  Routine virologic surveillance, capacity to test adequate sample size to 
produce data with reasonable confidence levels.   

• Contingency capacity: Minor adaptations are made that generally have limited impact on routine 
operations.  This “spare” capacity must be maintained to deal with fluctuations in testing that may 
be necessary during a bad influenza season (e.g., increased hospitalizations, rapid transmission 

                                                           
6 Institute of Medicine (US) Forum on Medical and Public Health Preparedness for Catastrophic Events. Medical 
Surge Capacity: Workshop Summary. Washington (DC): National Academies Press (US); 2010. The Communications 
Challenge: Definitions, Standards, and Metrics. Available from: http://www.ncbi.nlm.nih.gov/books/NBK32856/ 

Surge Capacity Requirements 
1. Maintain a year-round virologic surveillance system that is flexible and scalable for rapid, 

effective response to support diagnostic needs and case counts in novel event investigations, 
and enhance surveillance for outbreak and pandemic scenarios, and has criteria to determine 
when to scale up and ramp down. 

2. Incorporate the role and resource needs of the public health laboratory in the state 
pandemic plan.  PH laboratory representatives should be part of state pandemic planning 
processes.  

3. Develop and maintain a laboratory pandemic surge plan that addresses criteria for specimen 
triage, algorithm changes to improve throughput, and resource needs (e.g., staff, equipment, 
space, reagents and supplies). 

http://www.ncbi.nlm.nih.gov/books/NBK32856/
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within the community, drifted virus), a local outbreak investigation, or a novel event investigation.  
Efficient use of contingency capacity may require emphasis on targeted testing based on event 
specific criteria.  

• Crisis capacity: A fundamental, systematic change into a system in which standards of operation 
are significantly altered. When crisis capacity is reached, the focus will shift to expanded hours of 
operation, utilizing staff from other programs or areas of the laboratory, and most importantly 
significantly limiting testing based on event specific governance criteria.   

These definitions of capacity relate to the equipment and supplies available, and even more importantly 
to the staff needed to provide all the tasks required for specimen accessioning, processing, testing, data 
management and analysis.  Therefore each jurisdiction may have different triggers that will cause a shift 
from one stage to another.   

Novel event/outbreak Investigations: 

Following identification of a potential outbreak, a novel virus or other rare event, populations that will 
be targeted for testing will be determined based on:  

• Epidemiologic criteria, e.g., exposure , geographic location, event specific risk factors 
• Clinical criteria, e.g., severe or fatal illness 
• Specimen sources, e.g., ILINet or other primary care providers, clinical laboratories using high 

performing assays 

Although epidemiologists will serve as gate-keepers for PHL testing, collaborative epidemiology-
laboratory pre-event planning and event response is needed to ensure common understanding and 
expectation of contingency and crisis capacity.  PHL influenza testing capacity models (ref) and sample 
size calculators can be used to identify system efficiencies and limitations.  The APHL Emerging 
Infections Response Framework is another useful tool for 
planning (ref). 

Pandemic Surge: 

In the event a novel virus emerges that is highly 
transmissible, the public health laboratory will likely be 
the only resource for diagnostic testing at the start of the 
event, particularly if the commercially available tests do 
not reliably detect or differentiate the virus.  As 
demonstrated in the 2009 H1N1 pandemic response, PHL 
testing capacity will be stretched by testing demands, 
rapidly reaching unsustainable crisis capacity.  Effective 
governance for triage of cases eligible for testing at the 
public health laboratory will be necessary.   
Epidemiologists, in collaboration with the PHL 
leadership, will need to manage the demand for 
diagnostic testing, and ensure that surveillance testing 

H1N1 Response: Lessons of the Virus 
Public health labs opened their doors to let in 
specimens from clinical labs because they had 
the best test and were eager to fulfill their 
surveillance mission….. 
You can’t just hire a molecular biologist off the 
street. The layers of quality assurance involved 
in validation add critical steps to the process.  
Specific, sophisticated instruments and 
expensive reagents are required.  Regulatory 
clearance can add time to the process.  The 
subtleties don’t always translate to the general 
public or political representatives.  For them, the 
gold-standard is an immediate yes-no answer at 
the point of care.  
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that is representative of the relevant populations is prioritized so that effective response and control 
measures can be effectively implemented.  

Even if diagnostic testing demand can be met by the clinical laboratory sector, the PHL will be the 
primary resource for virologic surveillance data. Therefore, the PHL should be represented in state 
pandemic planning activities.  The role and resource needs of the PHL should be addressed in the state 
pandemic plan.  Expectations for state and local epidemiologists to serve as gate-keepers for specimen 
testing demands should be coordinated in advance and defined in the plan.   

All PHLs should develop and maintain an internal pandemic surge plan that addresses criteria for 
specimen triage, algorithm changes to improve testing and reporting throughput, and resource needs 
(e.g., staff, equipment, space, safety, reagents and supplies).  
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Financial Resources  

 

Requirement Intent 

An optimal influenza surveillance system requires adequate resources to support all essential elements 
defined in this roadmap document.  Sustaining the national, state and local components of this system is 
increasingly threatened by the decline in annual and pandemic response funding.  Implementation of 
the right size virologic surveillance guidelines will help CDC, PHLs, and surveillance programs maximize 
available resources, redirect resources as necessary, and build new capacity as needed for optimal 
surveillance.  Accurate assessments of the cost of virologic surveillance activities are critical to justify 
and prioritize funding.   

Federal funding provided since 2005 to support pandemic planning, and supplemental funding made 
available during the 2009 H1N1 response have resulted in many improvements to the US influenza 
surveillance system. It is important to use available resources now to optimize systems for the future. 
Collaborative planning, grant proposal development and funding allocation between influenza 
surveillance programs and PHLs is essential to ensure all involved parties have an understanding of the 
costs associated with all aspects of influenza surveillance and that all virologic surveillance requirements 
are adequately resourced. 

Surveillance is supported by several different funding streams, distributed at different times depending 
on source.  Additionally, the cost of surveillance, and the availability and allocation of funds for the 
different components of virologic surveillance varies across jurisdictions; these challenges can impact 
the overall effectiveness of the surveillance system.  While funding is often cited as a key limiting factor, 
the true costs of virologic surveillance are not well defined, likely because of the complexity of the 
system. Optimizing resources and justifying funding requests will require better cost accounting at the 
national, state and local level.   

Financial Resources Requirements 
1. State influenza surveillance programs and public health laboratories should have adequate 

funding to support virologic surveillance requirements. 
2. State influenza surveillance programs and public health laboratories should coordinate 

planning and allocation of available funds (ELC, PHEP, EIP, state) to program and laboratory 
elements (staff, information technology, all supplies, reagents, and equipment maintenance). 

3. National, state, and local programs and public health laboratories should have effective cost 
accounting practices to justify resource needs and efficiently allocate available funds.  

4. CDC should have adequate funding to support CDC’s national virologic surveillance activities 
as well as state/local surveillance activities that rely on federal funds.  

5. CDC should collaborate internally with cross-cutting CDC programs that provide funding to 
support other state and local programs, such as ELC and PHEP, to ensure that changes in one 
program do not unintentionally impact other individual programs. 



REQUIREMENTS SECTION FINANCIAL RESOURCES 
 

Draft 3 for Review ONLY, not for broad distribution    37 
 

Federal Funding Sources 

Epidemiology and Laboratory Capacity (ELC) Cooperative Agreement 

Currently, state/local influenza virologic surveillance systems rely heavily on CDC funding resources. In 
particular, the Epidemiology and Laboratory Capacity (ELC) cooperative agreement program has been 
the primary funding source for surveillance at the state level, especially for supporting programmatic 
and laboratory personnel.   All 50 states and several large cities receive funding from CDC to support US 
influenza surveillance goals via the ELC Cooperative 
Agreement program. The primary goals of the influenza 
component of the ELC program include establishing and 
supporting ILI sentinel provider networks; providing timely 
ILINet data to CDC, and  maintaining laboratory testing and 
reporting capability and capacity for year round virologic 
surveillance. CDC supports public health influenza virologic 
surveillance supported through the ELC because the work 
of the PHL’s contributes to national and global disease 
prevention efforts.  Specimens submitted to CDC and CDC-
designated laboratories contributes the viruses used to 
assess antigenic changes that impact vaccine 
effectiveness, these viruses are also frequently selected as 
seed strains for the manufacturer for seasonal vaccines.  

 While routine annual influenza surveillance principally 
relies on ELC and state funding, these federal funding 
programs also contribute to national virologic surveillance 
goals:  

• Emerging Infections Program (EIP): active population-based surveillance in ten states for 
laboratory confirmed influenza-related hospitalizations.  EIP sites also conduct influenza vaccine 
effectiveness evaluations among groups for which the Advisory Committee on Immunization 
Practices (ACIP) recommends annual vaccination.   

• Public Health Emergency Preparedness Cooperative Agreements (PHEP): Provides some 
funding for certain pandemic planning and response activities, including partner and clinical 
laboratory outreach, the purchase of laboratory equipment or support for specimen 
courier/transport systems.  

• Other special projects: As resources permit, CDC supports additional studies and special 
projects such as the Influenza Incidence Surveillance Program (IISP). These programs help 
increase capacity for participants and provide valuable data for national surveillance.  

Additional Federal Resources 

In addition to funding, other resources are provided to states by CDC to help minimize the financial and 
resource burden on each jurisdiction. Listed below are some of the key non-financial resources that help 

Sustainable Funding is Critical 

At least once a year, the influenza virus 
changes slightly. It stays ahead of testing and 
research—and ahead of funding for testing 
and research. The changing virus is one side 
of the equation. On the other side is the 
changing levels of funding. Labs experience 
“roller-coaster” funding levels—a surge of 
money in response to a crisis and cuts when a 
crisis is behind.  

“People think of a lab as a building—you build 
it and you walk away. But you need people 
who are trained, you need new equipment, 
you need to stay up-to-date with disease 
pathogens.” 

Excerpted from Lessons from a Virus 



REQUIREMENTS SECTION FINANCIAL RESOURCES 
 

Draft 3 for Review ONLY, not for broad distribution    38 
 

CDC and state/local jurisdictions meet the surveillance requirements outlined in this roadmap 
document.  

• Influenza Reagent Resource (IRR): Since 2009 CDC’s Influenza Reagent Resource provides rRT-
PCR reagents to qualified PHLs to help sustain rapid virus detection and subtyping capacity. This 
is a critical resource to states that significantly reduces the financial burden for state/local 
jurisdictions and ensures the timely availability of molecular testing reagents intended for 
virologic surveillance. Financial support for ancillary reagents through the IRR is assessed on an 
annual basis and is based on the availability of funds.  The  direct material costs to CDC for each 
full IVD CDC Human Influenza Virus Real-Time RT-PCR Diagnostic Panel, including Influenza A/B 
typing and subtyping  reagents, superscript, extraction kits and plastics, is approximately 
$14,000 (i.e. $70 for each specimen tested with the 5 target assay by the PHL).  

• CDC-Designated National Surveillance Laboratories: CDC, in collaboration with APHL, has 
established advanced capacity in several PHLs to provide antiviral susceptibility testing and 
influenza virus isolation that serves all PHLs.  The virus culture capability supports expanded 
availability of viruses for antigenic and sequence-based characterization at CDC, providing data 
and viruses for annual vaccine virus selection.  

• PHLIP and Information Technology Support: Resources to assist PHL’s implement PHLIP have 
come through CDC Pandemic Influenza funds provided to APHL, although recently additional 
support has been made available from the CDC Laboratory Response Network (LRN), Laboratory 
Efficiency Initiative (LEI), and Vaccine Preventable Disease (VPD) initiatives.  The broad 
applicability of PHLIP to other programs and to other efforts to support a “shared services” 
model among PHLs provides a path to sustainability for PHLIP; however, this will require 
ongoing focus and effort to ensure continued funding and technical support. Technical 
assistance teams provide training, on-site assistance, and follow-up consultation.     

• Technical Support and Training: CDC subject matter experts are readily available to PHL and 
program staff to address clinical, operational and technical questions. Additionally CDC conducts 
diagnostic testing of unsubtypable and other specimens of clinical interest such as suspect 
antiviral resistant specimens. CDC, in collaboration with APHL, have provided a variety of in-
person technical training courses (i.e. PCR, pyrosequencing)  for state and local jurisdictions at 
little to no cost to states to ensure the necessary expertise is readily available at PHLs.  

It is critical that CDC be adequately funded to continue supporting state and national activities which 
ensure an effective national surveillance system. In return, states should ensure that they are meeting 
ELC, PHEP, and other federal grant benchmarks to be good stewards of these resources. 

As funding is always a limiting factor, every state will need to determine how to achieve influenza 
surveillance goals to meet national and state needs. Federal resources (funding, reagents) distributed to 
states need to be directed to activities that support overall national priorities.  State/local capabilities 
beyond those recommended as essential to meet national virologic surveillance goals will require 
financial support from the state. 

State Funding Sources 
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In addition to federal funding sources, many states also receive financial support from their state and/or 
local jurisdiction. These additional funds can be a critical funding stream for supporting state 
surveillance activities. The actual mechanisms and level of support varies across states. As data indicated 
in the 2011 Right Size Influenza Virologic Surveillance Landscape Survey, the amount of state funds 
expended in support of influenza surveillance varies greatly across states (APHL, 2012). As previously 
described, it will become increasingly important for state funds to supplement federal funds for testing 
not deemed essential to meet national virologic surveillance goals. It is important that each state 
determine which testing services are essential for their state needs.  
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Implementation Guidance 
Influenza virologic surveillance is an essential function of all state health departments and requires 
partnership between the state public health laboratory representatives, epidemiologists and influenza 
surveillance coordinators.   At a minimum, virologic surveillance includes the ability to: 

 Access a representative sample of clinical specimens from ILINet (influenza like illness network) 
providers or other clinical primary care sources and clinical laboratories. 

 Detect type and subtype influenza viruses from clinical specimens in a timely manner using 
standard laboratory methods.  

 Report results to providers, epidemiologists, and CDC using standard electronic data systems.  
 Rapidly refer unsubtypable influenza viruses to CDC to rule out novel viruses.  
 Refer a subset of specimens (and viruses) to CDC or CDC-designated laboratory for genetic and 

antigenic characterization routinely.  
 Maintain the expertise, warm base (a minimum level of readiness or capacity), and surge 

capabilities necessary for pandemic response.   

Detailed descriptions of the essential components for virologic surveillance were presented in the 
Requirements Section.  In this section, suggestions and model practices are provided to assist state and 
local PH directors and laboratorians, epidemiologists and influenza surveillance coordinators 
operationalize the requirements.  The model practices provided in this section are based on experience 
with the system since its inception in the late 1990’s, a series of stakeholder meetings, a table-top 
exercise conducted in December 2012 testing the utility of the roadmap recommendations, and the data 
gathered through pilot projects conducted in four states during the 2012-2013 influenza season.   
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Sampling   
A virologic surveillance sampling strategy should be implemented that will ensure year round access to 
an adequate number of representative clinical specimens to meet key surveillance objectives.  
Specimens should be obtained from ILINet providers and/or other clinical primary care sources and 
clinical laboratories.  Feasibility and representativeness are the most important factors to consider when 
choosing specimen providers.  

As discussed in the Requirements section, the virologic surveillance landscape can be organized into five 
tiers based on where sampling and testing is performed.  The five tiers of influenza surveillance are 
described in the Process Model in Appendix A.  Since specimens are primarily obtained in the first tier 
and passed to subsequent tiers for testing, a sampling process takes place at each transfer point. The 
variation in sampling criteria throughout this sequential process complicates extrapolating the data from 
one testing tier and applying it to the population of another tier.  The variability in sampling can greatly 
challenge national surveillance efforts where the data is aggregated from multiple states. The Roadmap 
sampling requirements are intended to apply a more consistent, standardized collection/sampling 
process to improve overall data confidence and representativeness. 

State and Local Implementation Steps   

1. Establish a specimen provider network 

The primary care tier provides data and specimens for the influenza surveillance system.  Selected 
ILINet providers and/or other primary care sites send respiratory specimens to a public health 
laboratory according to jurisdictional sampling criteria.   ILINet and other clinicians may elect to test 
specimens using a point of care rapid influenza diagnostic test (RIDT) if one is available in their 
clinical setting.  Hospitalized patients, as well as patients seen by non-ILINet health care providers 
may have specimens tested by fluorescent antibody, virus culture, or molecular methods in a 
clinical/commercial laboratory. State and local public health laboratories make up the third tier of 
influenza surveillance. These laboratories typically perform rRT-PCR testing to type and subtype 
influenza viruses in clinical specimens.   

A. ILINet or other specimen providers (Tier 1) 
• Specimen submitters may be ILINet sites or other primary care health care providers. The 

selected specimen submitters should be committed to collecting high quality specimens, 
and submitting the required number of samples in a timely manner and in accordance with 
jurisdictional criteria throughout the entire year. A number of states report that ILINet sites 
are generally not a good source of specimens, so alternate primary care sites have been 
recruited as specimen submitters.  

• Specimen provider recruitment and submission criteria should be established so that 
specimens submitted for virologic surveillance are representative of the diversity of the 
population as a whole or of specific targeted population as needed. The collective group of 
selected specimen providers should cover all age groups.   
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• Unscreened specimens are preferred for routine seasonal surveillance. If primary care 
submitters are using RIDT’s for diagnostic purposes, a random mix of specimens, 
irrespective of the test result, should be sent to the PHL for surveillance purposes. This 
provides a better assessment of true positivity in the community, and reduces potential bias 
introduced by pre-screening with tests that have variable sensitivity, and may not detect 
novel or drifted viruses (i.e., give false negative result)7.  Outside of influenza season, all 
RIDT positives should be submitted to the 
PHL.  In a novel event investigation, 
oversampling pre-screened positives may be 
appropriate if the tests used are high 
performing with demonstrated reliability for 
detection of the virus of interest.  

• Provider compliance with specimen 
submission criteria may be enhanced  by 
providing: 
o clear instructions and submission forms 

customized for their site, 
o cost-free specimen collection kits and 

shipping,  
o feedback and data to submitters, 

including influenza test results and/or 
aggregate results of testing for other 
respiratory pathogens if performed, 

o training.  
o Some PHLs and/or surveillance 

coordinators have also elected to provide 
RIDT kits to incentivize specimen 
submission. 

B. Clinical laboratory providers (Tier 2) 

In addition to the ILI/primary care provider network, virologic surveillance should include 
specimens from hospital/clinical laboratories to ensure that a subset of specimens represent 
more severe illness (inpatients, mortality, unusual cases) and outbreak sources.  Many clinical 
labs also serve as reference labs for outpatient satellite clinics, and therefore may be a good 
source of ILI specimens for routine surveillance. Clinical laboratories will also be essential 
partners when responding to large scale outbreaks or a pandemic. The influenza surveillance 

                                                           
7 Balish A, Garten R, Klimov A, Villanueva J. Analytical detection of influenza A(H3N2)v and other A variant viruses 
from the USA by rapid influenza diagnostic tests. Influenza Other Respi Viruses 2012;September 18 [Epub ahead of 
print].  

 

RIDT data and specimens contribute to  
Influenza Surveillance 

 
The Iowa statewide influenza surveillance 
program collects data on the number of RIDTs 
performed and the percentage positive each 
week using a survey monkey tool.   Additionally, 
during times of low prevalence, laboratories 
submit rapid test positive specimens to the 
State Hygienic Laboratory (SHL) for 
confirmatory testing using the CDC’s real-time 
RT-PCR test panel.  The RIDT survey data and 
the results of confirmatory testing are 
incorporated into the weekly influenza 
surveillance report compiled by the Iowa 
Department of Public Health.  This report is 
widely distributed to public health officials, 
infection control practitioners, heath care 
providers and others to improve awareness 
about seasonal influenza activity and reliability 
of RIDT results. 
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coordinator, in collaboration with the PHL, should develop and disseminate policies and 
establish mechanisms to ensure submission of a subset of positive specimens and all 
unsubtypable influenza positives (if subtyping assays are used) from hospital/clinical 
laboratories performing influenza testing.  If clinical laboratories are the primary resource for 
surveillance specimens, the specimens sent to the PHL may be overly representative of 
hospitalized patients (i.e., more severe cases).  Specimens from clinical laboratories should 
include both influenza positive and negative samples.  PHL testing of negative specimens will be 
useful to monitor the performance of test methods used in clinical laboratories and enhance 
likelihood of identifying novel viruses that may not be detected by commercial influenza assays.   

C. Public Health Laboratories (Tier 3): 

Every public health laboratory participating in virologic surveillance is responsible for testing 
clinical specimens submitted for surveillance purposes or epidemiologic investigations, and 
reporting data to CDC in a timely manner.  PHLs are also required to submit representative 
clinical specimens and/or virus isolates to CDC (Tier 5) or CDC-designated laboratory (Tier 4) for 
national surveillance purposes, including annual vaccine virus selection. Viruses from these 
specimens may also be used to manufacture seasonal influenza vaccines.  The 2013-2014 
vaccine will contain A/California/7/2009pdm09-like(2009 H1N1) virus, A/Texas/50/2012(H3N2) 
and B/Massachusetts/2/2012-like (B/Yamagata lineage) virus.  

Laboratories should submit specimens/viruses based on annual CDC criteria and guidance which 
is sent to state PHL Directors and disseminated by APHL.  In collaboration with APHL and CSTE, 
CDC also convenes teleconferences pre-season and throughout the season as needed to update 
surveillance guidance.  Participation in these teleconferences is strongly encouraged.  

PHLs performing virus culture should send both the original clinical material and the virus isolate 
to CDC (or CDC-designated laboratory).  Providing the virus isolate along with the original clinical 
material allows for more rapid antigenic characterization at CDC.  Maintaining virus culture 
requires specialized cell lines and well trained staff with sufficient expertise to perform high 
quality testing.  PHLs opting not to perform virus culture should submit original clinical 
specimens with a minimum volume of xx mls.  

To enhance CDC’s vaccine virus selection efforts, it is important to send recently collected 
specimens.  Specimens submitted to CDC should be representative of the circulating influenza 
types/subtypes, geography, disease severity and age. Oversampling of low prevalence subtypes 
may be necessary to ensure that all circulating subtypes are represented in the samples sent to 
CDC.   When available, viruses from particularly severe or unusual cases, and a sample of viruses 
isolated from outbreak investigations should also be represented in submissions to CDC.  The 
two examples below demonstrate the criteria that should be considered by the PHL when 
selecting the specimens that will be sent to CDC for routine national surveillance purposes. 

• In a two week period, the PHL testing yields 50 A/H3, 1 A/2009H1, and 5 Influenza B 
positive specimens.  Send to CDC or the CDC-designated laboratory: the A/H1 specimen, 
one Flu B, and 3 A/H3 viruses that are representative of state geography and patient ages. 
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• In a two week period, the PHL testing yields 20 A/H3, one of which is from a patient who 
died, 12 A/2009H1 viruses, and 5 Influenza B viruses.  Send to CDC or the CDC-designated 
laboratory: the A/H3 specimen from the patient who died, 2 other representative A/H3 
specimens, 2 A/2009 H 1 and one Flu B specimen.  

CDC may request additional viruses/specimens depending on circulating virus trends, vaccine 
virus selection and vaccine candidate development needs.  CDC strongly recommends that PHLs 
subtype all, and at least 90% of Influenza A positives.  Unsubtypable8 viruses that may represent 
a novel subtype should be submitted to CDC within 24 hours of detection.  

2. Determine appropriate sample sizes for each surveillance objective  

The need to characterize and improve the precision of the data that is provided through virologic 
surveillance was one of the principal drivers of the Right Size Virologic Surveillance project.  
Implementing a statistical, systematic approach to determine the appropriate number of specimens 
to be collected and tested can be achieved by using sample size calculators.  The calculators 
developed as right-size virologic surveillance tools provide a statistical basis to estimate the number 
of specimens to be tested in order to provide a specific level of data confidence for situational 
awareness, novel event detection and novel event investigation. In addition, these calculators can 
also be used to determine the confidence level of data derived from an existing sample of ILI patient 
specimens. 

Some state and local public health laboratories may need to test more or fewer specimens to 
achieve the same level of data confidence as another state or local jurisdiction with a larger or 
smaller population. Alternately, influenza surveillance coordinators may need to accept a lower 
confidence level or higher margin of error if the system does not have the capacity to collect or test 
the number of samples estimated by the calculators.   

Efficiencies in the total number of specimens that need to be tested can be achieved by using a 
single sampling approach to address as many surveillance objectives as possible. For example, 
situational awareness and novel event detection rely on samples collected and tested for routine 
surveillance.  At the national level, routine antiviral resistance surveillance testing currently uses the 
same samples as vaccine strain selection testing. Where differences are important, they should be 
addressed by the sampling strategy. 

The sample size calculations are based on population size, desired level of confidence, margin of 
error, and estimated or known prevalence or threshold for detection.  More details on thresholds 
are provided in the Objectives: Thresholds and Representativeness section.  State and local public 
health laboratories are encouraged to use sample size calculators or pre-calculated sample size 
tables to achieve a more scientific, statistically based sample size that supports surveillance 
objectives.  Specimen sampling approaches should be established to prioritize collecting an 

                                                           
8 Any influenza positive specimen that cannot be definitively typed and subtyped as a circulating seasonal influenza 
virus.  Influenza positive specimens producing non-standard or inconclusive results as defined in the CDC Human 
Influenza Virus Real-Time RT-PCR Diagnostic Panel Instructions for Use package insert. 
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adequate number of specimens for detection of novel events based on national thresholds, while at 
the same time providing sufficient number of representative for overall situational awareness at the 
state level.  For many states, the number of samples to be tested for each of these objectives is very 
similar.  However, for smaller states, the number of samples necessary to achieve high confidence in 
situational awareness state level data will be much higher than the number of samples needed to 
contribute to national novel event detection thresholds.  Outside of influenza season, achieving 
statistical confidence will not be possible in most states; the focus of surveillance should shift to 
obtaining all specimens from clinical sites that have tested positive for influenza, or from patients 
with unusual respiratory illness, travel history or risk of exposure to animal-origin viruses. 

Targeted surveillance may be useful to answer specific questions, especially when conducting an 
investigation if a novel event or new virus is detected.  Therefore the surveillance program should 
have the capability to establish targeted surveillance of specific populations if needed.  CDC will 
provide guidance to state epidemiologists and PHLs on the specific risk factors and need for 
enhanced surveillance (e.g., HPAI H5N1 risk factors, swine exposure).  However, the current version 
of the novel event investigation calculator may not be useful in these situations, future of editions of 
the Roadmap are expected to provide more options for targeted surveillance, addressing intentional 
and unintentional bias.  

a.  Calculator Inputs and Outputs: 

The key variables in calculating sample size are described in the table below.  Understanding 
how these variables affect sample size and data confidence levels is important for generating 
valuable surveillance data.  

  Relationship to Sample Size 

Confidence Level 
The confidence level is the amount of uncertainty that the true prevalence 
is equivalent to the estimated prevalence.  As this value increases the 
sample size also increases. 

Margin of Error 
This is the amount of error that can be tolerated. A 2% error would mean 
that the calculated prevalence may be plus or minus 2% from the true 
answer.  As this value decreases the sample size also increases. 

Population 
This is the population under surveillance. For routine influenza 
surveillance, this is the number of people in your state with ILI.  As the 
population size increases the sample size increases.  

Medically attended 
ILI (MA-ILI) 

The population of individuals with influenza-like illness who seek medical 
care. This is the subset of the population available for surveillance testing.  
This number is determined based on estimates that each person in the US 
visits an emergency room or generalist physician 2 times per year, and that 
r the percentage of outpatient visits that are for influenza like illness is 
2.2% at CDC ILINet Seasonal Baseline).   
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Expected Prevalence 

In the calculators, this is the prevalence that you expect to calculate or the 
level of detection you wish to achieve. For the purposes of calculating 
sample size, the expected prevalence refers to the prevalence of influenza 
positive specimens among the number of ILI specimens tested.  This is NOT 
the prevalence of disease in the community.  

Note that as the expected prevalence decreases, the sample size becomes 
smaller when the margin of error is held constant. This seems counter 
intuitive, but when you scale your margin of error to align with your 
expected prevalence, the sample size should increase. For instance, a 5% 
margin of error is more appropriate for a predicted prevalence of 50% than 
a predicted prevalence of 1%. A more appropriate margin of error for a 
predicted prevalence of 1% may be 0.5%. Thus, it is important to scale your 
margin of error to your predicted prevalence. 

 

b. Choosing an appropriate confidence level and error rate: 

The number of samples to be tested will vary depending on the Confidence Level and Margin of 
Error used in the calculators.  Selecting a lower confidence level increases the amount of 
uncertainty in the calculated prevalence. A higher margin of error means that more error can be 
tolerated.  Stakeholders and exercise participants identified optimal, mid-range and minimal 
confidence levels and error rates or thresholds for the two objectives that comprise routine 
surveillance.   

 Situational Awareness Novel event Detection 

 Confidence Level Margin of Error Confidence Level Threshold 

Optimal 95 5 95 1/200 

Mid-range 90 5 95 1/165 

Minimum 85 5 90 1/165 

 
Pre-calculated sample sizes for each of the objectives using these confidence levels are provided 
in Appendix B.   Depending on the surveillance priorities and capacity of the system overall, 
jurisdictions may choose to use the on-line calculators to vary the inputs to see how sample size 
is impacted.   

c. Assumptions:  As is typical with most models, the sample size calculators rely on certain 
assumptions regarding the population, or the expected prevalence (positivity rate).  The 
assumptions used in these calculators are based on existing and/or historical ambulatory care 
and seasonal influenza data. 

d. Using the Sample Size Calculators:  The virologic surveillance sample size calculators are 
available as a web-based tool at www.to be determined.org. Basic information on the intent of 
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the calculator for each of the key surveillance objectives, along with inputs and output examples 
is provided here. A more detailed “user guide” with instructions for using the web-based tools is 
provided in Appendix B.  The appendix also includes tables with pre-calculated sample sizes for 
situational awareness and novel event detection covering a range of population sizes. States 
may opt to use these tables for quick reference or as an alternative to the on-line tool.   

i. Situational Awareness- Flu+/medically attended ILI (MA-ILI) 

• Surveillance Objective:  determine the beginning and end of the influenza season and 
monitor the prevalence and spread of influenza viruses throughout the year.  

• Threshold: The beginning of the influenza season is defined as the time when the 
prevalence of Flu+ among MA-ILI is at or above 10% over two consecutive weeks. This 
value roughly corresponds to the CDC ILINet Seasonal Baseline where the percentage of 
outpatient visits for influenza like illness reaches 2.2%. Jurisdictions may choose to alter 
the percent positive used in the sample size calculator to more accurately determine the 
amount of testing needed throughout the season or assess the confidence level of the 
data provided. 

• Surveillance Question:  How many specimens from MA-ILI patients does the laboratory 
need to test (in a given period, usually one week) to determine that the prevalence of 
Flu+ specimens among MA-ILI persons tested is x% at a specified confidence level and 
error rate? 

• Assumptions: Each person in the US visits an emergency room or generalist physician 2 
times per year. 2.2% of medical visits are for ILI outside of influenza season ILINet 
baseline) (ref).  The providers are randomly selecting patients with ILI for surveillance 
testing. The specimens tested were either not pre-screened, or submitted randomly 
irrespective of test result.  

• User Inputs:  
o Population-: The input is the total population under surveillance (e.g., state 

population). The calculator uses this number and the assumptions above to 
estimate the weekly number of MA-ILI cases.  

o Estimated prevalence of MA-ILI:  Input based on ILINet data during the season.  The 
default is 2.2%, which is the estimated ILINet seasonal baseline for the percentage 
of outpatient visits that are for influenza like illness.  

o Expected prevalence of Flu+/MA-ILI: Input your surveillance target. The default 
value is 10% for the beginning and end of the influenza season.  Other percent 
positive values may be used based on jurisdictional preferences or seasonal 
variability in the prevalence of ILI. 

o Specified confidence level: The optimal level of confidence for situational awareness 
is 95%, the minimum should be no less than 85%. 

o Acceptable margin of error: An acceptable margin of error should be no greater 
than 5%. 

• Output example:  A sample size of 132 unscreened MA-ILI specimens is needed in order 
to be 95% confident that the true prevalence of Flu+/MA-ILI is 10% +/- 5%.  
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• Alternate calculation (sample power): Determine the level of confidence and margin of 
error associated with the measured prevalence of flu positives, given the sample size 
tested, i.e., what are the confidence and error rates associated with current sample 
size? 

• Alternate Output example: If 100 MA-ILI specimens were tested and the estimated 
prevalence is 10%, you can be 70 % +/- 3% that the true prevalence is 10%.   
 

ii. Detecting a Rare/Novel Event 

• Surveillance Objective: Detect a rare event/novel influenza virus among influenza 
positive surveillance specimens tested in all states at a low enough threshold for 
effective intervention and control measures.   

• Threshold: State surveillance systems should collectively test a sufficient number of 
specimens to detect a novel influenza virus at a prevalence threshold of 0.5% (1/200) 
Novel Flu+/Total Flu+ specimens at the aggregated national level. At a minimum, a 
threshold of 1/165 may be used for determining the sample size in states with limited 
resources.   

• Surveillance Question:  How many specimens does the PHL need to test to allow the 
national surveillance system to detect a rare/novel virus at 0.5% prevalence with 95% 
confidence (aggregating testing data from all states)?   

• Assumptions used in the calculator:  
o Specimens are collected randomly.  
o There is no correction for finite population size – this is a conservative assumption 

to prevent undersampling. Correcting for finite sample size requires accurately 
characterizing the surveillance population. In the case of a novel event, the size of 
the relevant population may be largely unknown.  The sample size determined 
without correcting for a finite population size is always correct. If a sample size 
correction factor is improperly applied, the target population will be under-sampled, 
resulting in an overestimate of the confidence level and underestimate of the error.  

• Options: The novel event detection sample size calculation can be made based on a) the 
number of positives already identified as Flu+ by a clinical laboratory or the PHL, b) the 
number of MA-ILI specimens, or c) a combination of both.  Although testing prescreened 
Flu+ specimens decreases the total number of specimens needed to meet the 
recommended threshold and confidence level, using only specimens that are Flu+ 
received from clinical laboratories may reduce the sensitivity of the system to detect 
novel events because of the unknown sensitivity of commercial systems to detect novel 
or drifted viruses. Using a combination of Flu+ and MA-ILI specimens will moderate the 
potential loss in sensitivity, and allow PHLs with large populations to achieve statistical 
confidence with reasonable specimen numbers. 

• User Inputs: 
o Population-: The input is the total population under surveillance (e.g., state 

population).  
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o Surveillance scale:  The default is national, meaning that all states are contributing 
to a national surveillance effort proportional to their population size.  The number 
of samples that a state needs to tests is apportioned based on population size.  The 
calculator also provides the option for states to calculate the number of specimens 
to test for detection of a novel event at a specific threshold within their state, 
however, the sample size for an individual state at the same 1/200 threshold will be 
significantly larger than that needed for the national threshold.  

o Specified confidence level: The optimal level of confidence for novel event detection 
is 95% at 1/200, the minimum should be no less than 90% at 1/165. 

o Expected Flu+/MA-ILI: This is an input when calculating the number of MA-ILI 
specimens needed, or the number of combined MA-ILI and Flu+ specimens. Use 10% 
positivity for seasonal baseline, other percent positivity as needed throughout the 
year. 

• Output examples:  
o Number of Flu+ specimens: To be 95% confident of detecting 1 or more rare events 

at a prevalence of 1/200 at a national level, the PHL must test 11 Flu+ specimens per 
week. 

o Number of MA-ILI specimens: To be 95% confident of detecting 1 or more rare 
events at a prevalence of 1/200 at a national level, the PHL must test 108 MA-ILI 
specimens per week. 

o Combined number of Flu+ and MA-ILI specimens:  To be 95% confident of detecting 
1 or more rare events at a prevalence of 1/200 at a national level, the PHL must test 
58 MA-ILI and 5 Flu+ specimens per week. 

o Combined number of Flu+ and MA-ILI specimens (state level):  To be 95% confident 
of detecting 1 or more rare events at a prevalence of 1/200 at a state level, the PHL 
must test 257 MA-ILI and 411 Flu+ specimens per week. 

• Alternate calculation (sample power):  Determine the level of confidence that a novel 
event can be detected at a given threshold, given the sample size tested.   
o User Input: the number of Flu+ specimens tested and the number of MA-ILI 

specimens tested.  
• Alternate output:  If the laboratory tested x Flu+ and y MA-ILI specimens, you can be 

70% confident that the novel virus would be detected at a prevalence of 1/200.   
 

iii. Rare/Novel Event Investigation 

• Surveillance Objective: Determine the prevalence of the novel virus (Novel Flu+/Total 
Flu+) within a state following detection of a novel influenza virus; confirm that the 
prevalence of a rare event does not exceed a specific percent positivity.  Investigation of 
a novel event is typically performed using enhanced, targeted surveillance.  

• Threshold:  There are no defined thresholds for novel event investigation, as specific 
situations and jurisdictional considerations may warrant different thresholds.  In 
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general, if the novel event was detected at 1/200, the investigation threshold should be 
between 1-5%. 

• Surveillance Question:  Once a novel virus is detected, how many ILI specimens does 
the PHL need to test to determine that the true prevalence does not exceed a specified 
percent of Flu+? 

• Assumptions: 
o Specimens are collected randomly.  
o There is no correction for finite population size – this is a conservative assumption 

to prevent under sampling. Correcting for finite sample size requires accurately 
characterizing the surveillance population. In the case of a novel event investigation, 
the size of the relevant population may be largely unknown.  The sample size 
determined without correcting for a finite population size is always correct. If a 
sample size correction factor is improperly applied, the target population will be 
under-sampled, resulting in an overestimate of the confidence level and 
underestimate of the error.  

o This calculator would be most relevant in an H1N1 type event, where the at-risk 
population group is unknown.  This assumption, however, results in very high 
sample sizes.  This calculator may not be appropriate when targeted surveillance is a 
more efficient initial approach, such as the 2012 H3N2v summer surveillance 
scenario targeting visitors to state/county fairs. 

o Asymmetrical distribution 
• User Inputs:  

o Population: The input is the total population under surveillance (e.g., state 
population).  

o Surveillance scale:  STATE vs national.   The default is state because the investigation 
of the novel event would occur locally.  

o Expected prevalence of Rare+/Flu+:  This is the percent positivity of the rare event 
that you want to confirm has not been exceeded. 

o Specified confidence level: The optimal level of confidence is 95%, the minimum 
should be no less than 85%. 

o Expected Flu+/MA-ILI: This is an input only for when calculating the number of MA-
ILI needed, or the number of combined MA-ILI and Flu+ specimens. Use 10% 
positivity for seasonal baseline, other percent positivity as needed throughout the 
year. 

• Output examples:  
o Number of Flu+ specimens: To be 95% confident that the true prevalence of the 

novel virus does not exceed 1% +/- 2% of Flu+ specimens, the PHL must test 478 
Flu+ specimens per week. 

o Number of MA-ILI specimens: To be 95% confident that the true prevalence of the 
novel virus does not exceed 1% +/- 2% of Flu+ specimens, the PHL must test 4778 
MA-ILI specimens per week. 
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o Combined number of Flu+ and MA-ILI specimens:  To be 95% confident that the true 
prevalence of the novel virus does not exceed 1% +/- 2% of Flu+ specimens, the PHL 
must test 533 MA-ILI and 359 Flu+ specimens per week. 

• Alternate calculation: Determine the level of confidence given the sample size tested.   
• Alternate output:  If a combination of 75 Flu+ specimens and 300 unscreened MA-ILI 

specimens were tested, and the estimated prevalence of the novel virus among all flu 
positive specimens (Rare+/Flu+) is 1%,  you can be 75% confidence that the true 
prevalence does not exceed 1% +/-1%. (This assumes that 10% of MA-ILI+ patients are 
Flu+). 
   

iv. Detecting/Monitoring Antiviral resistance 

• Surveillance Objective: Detect antiviral resistance virus among influenza positive 
surveillance specimens tested in all states at a low enough threshold for effective 
intervention and control measures. 

• Threshold: 5% prevalence of oseltamivir resistant viruses among positive specimens for 
each influenza A subtype or influenza B at the national level.   

• Surveillance Question: How many of each influenza A subtype or influenza B Flu+ 
specimens does the laboratory need to test to allow the national surveillance system to 
detect antiviral resistant viruses at or below a 5% prevalence with 95% confidence 
(aggregating testing data from all states)? 

• User Inputs: The Flu+ tab of the novel event detection calculator can be used to 
determine sample size for this objective. 
 Population-: The input is the total population under surveillance (e.g., state 

population).  
 Surveillance scale:  The default is national, representing the number of specimens 

that need to be tested by the state to detect antiviral resistance at a national 
aggregated threshold.  The number of samples the state needs to test is 
apportioned based on population size.  States wishing to calculate the number of 
specimens to test for detection of antiviral resistance at a specific threshold within 
their state can select their state, note that the sample size of an individual state will 
be significantly larger than that needed for the national threshold.  

 Specified confidence level: The optimal level of confidence for antiviral resistance is 
95%, the minimum should be no less than 85%. 

 Expected Flu+/MA-ILI: This is an input only for when calculating the number of MA-
ILI needed, or the number of combined MA-ILI and Flu+ specimens. Use 10% 
positivity for seasonal baseline, other percent positivity as needed throughout the 
year.  

•   Output example:  
o Number of Flu+ specimens: To be 95% confident of detecting antiviral resistant 

Influenza A 2009H1N1 viruses at a prevalence of 5% among influenza A 2009H1N1 
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positive specimens tested at the national level, the PHL must test x Influenza A 
H1N1 Flu+ specimens per week. 

• Alternate calculation (sample power):  Determine the level of confidence that antiviral 
resistant viruses can be detected at a given threshold, given the sample size tested.   
o User Input: the number of Flu+ specimens tested and the number of MA-ILI 

specimens tested.  
• Alternate output:  If the laboratory tested x Flu+ and y MA-ILI specimens, you can be 

70% confident that the antiviral resistant viruses would be detected at a prevalence of 
5%.   

 
3. Establish policy for frequency of submissions 

a. Primary Care and clinical laboratory specimen submissions to PHL 

The frequency of specimen submission for routine surveillance will vary depending on 
jurisdictional needs, and PHL capacity for specimen intake and processing.  During influenza 
season it may be most convenient to ask providers to send specimens from the first few ILI 
patients they see each week. If the PHL prefers to receive specimens throughout the week, each 
provider may be asked to collect and send specimens on a different day. Specimens/viruses 
need to be submitted and tested in real time, not batched, in order to inform timely clinical 
management guidelines. If specimens are being sent to the PHL for diagnostic testing (patient 
with high risk travel history, or unusual case presentation), these specimens should be 
transported promptly and not batched with surveillance specimens.  Clinical laboratories that 
perform PCR testing with subtyping should immediately submit any specimens that produce 
unsubtypable test results.   

b. PH Labs submission to CDC or CDC-designated laboratory 

Laboratories should submit specimens/viruses for routine surveillance year round based on 
annual CDC criteria and guidance provided to state PHL Directors and disseminated by APHL.  
Routine surveillance specimens should be forwarded to CDC or a CDC-designated laboratory in a 
timely manner to provide real-time surveillance information.  Ship routine surveillance 
specimens at least once every two weeks, this ensures that CDC can perform further 
characterization in time to guide international and domestic annual vaccine virus section.  
Unsubtypable specimens, as defined in the RT-PCR package insert, require immediate action as 
they may reflect a novel virus with pandemic potential.  These specimens are to be sent 
immediately to CDC for more comprehensive testing to ensure that appropriate interventions 
can be implemented if needed, and that CDC meets WHO international health regulations9 for 
novel virus reporting.   

                                                           
9 IHR Regulations: http://www.who.int/ihr/en/ . State Parties to the IHR (2005) are required to immediately notify WHO of any 
laboratory confirmed case of a recent human infection caused by an influenza A virus with the potential to cause a pandemic.  
 

http://www.who.int/ihr/en/
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4. Ensure samples are of acceptable quality 

Influenza surveillance coordinators and PHLs should provide instructions and training to specimen 
submitters to ensure that respiratory specimens are of high quality, properly collected, stored and 
transported.   

a. Specimen collection 
Respiratory tract specimens required for influenza diagnosis and identification are well-defined 
and include nasopharyngeal swabs and throat swabs, submitted separately or combined, 
nasopharyngeal aspirates, nasal washes, bronchoalveolar lavages, tracheal aspirates, bronchial 
washes and, following autopsy, respiratory tract tissues.  The most appropriate specimen to 
collect depends upon the diagnostic test employed. This information will be provided by the 
test/reagent manufacturer and the laboratory performing the test.  Additional resources can be 
found in clinical microbiology textbooks, and at the CDC website 
www.cdc.gov/flu/professionals/diagnosis/index.htm.  

Diagnostic test results are only as good as the quality of the specimen. Specimen quality 
depends on proper collection technique and the amount of virus present at the source. The 
amount of virus shed in the upper respiratory tract declines over the course of the illness, 
therefore collecting specimens as close to symptom onset as possible is recommended.  
Optimally, specimens for virologic surveillance should be collected within24-72 hours of 
symptom onset, and no later than 5 days post onset of symptoms.   

Specimen providers need to be trained in proper collection technique. It is ultimately the 
responsibility of the laboratory to ensure that specimens are properly collected. Descriptions of 
proper methods for specimen collection can be found in clinical textbooks, in product inserts, 
and online. The most effective method, however, is demonstration by someone skilled in the 
collection technique, followed by practice under observation. The Joint Commission Strategies 
for Improving Rapid Influenza Testing in Ambulatory Settings (SIRAS) website 
www.jointcommission.org/siras.aspx offers two free on-line courses one for health care 
providers in ambulatory settings and one for specimen collectors.   

b. Specimen Handling 
Specimen quality also depends on proper handling of the specimen after collection. The 
laboratory, in coordination with the influenza surveillance coordinator, is responsible for 
providing information on proper specimen handling to specimen providers.   

Specimens should be placed immediately into an acceptable viral transport medium in 
accordance with standard testing protocols or kit manufacturer recommendations and held at 4-
8°C until testing is performed. Testing ideally should be performed as soon as possible. If a delay 
of more than 2-3 days until specimens are tested is anticipated, specimens can be frozen at -

                                                                                                                                                                                           
An influenza A virus is considered to have the potential to cause a pandemic if the virus has demonstrated the capacity to infect 
a human and if the hemagglutinin gene (or protein) is not a variant or mutated form of those, i.e. A/H1 or A/H3, circulating 
widely in the human population. 

http://www.cdc.gov/flu/professionals/diagnosis/index.htm
http://www.jointcommission.org/siras.aspx


IMPLEMENTATION SECTION SAMPLING 
 

Draft 3 for Review ONLY, not for broad distribution    54 
 

70C.  However multiple freezing and thawing of specimens can adversely affect the test result 
and should be avoided whenever possible. Virus isolates and nucleic acid extracts also require 
special handling.   

5. Establish and support specimen transport systems 
Specimen transport is another critical component of influenza virologic surveillance.  Timely and 
efficient transport of specimens is often quite costly, and must be adequately funded by the public 
health system for effective surveillance. Specimen collection and regulation compliant transport 
supplies, as well as courier/carrier costs, need to be covered. It is not reasonable to expect the 
providers and clinical labs to assume these costs for surveillance testing.  

Specimen integrity must be maintained during transit.  An effective and efficient process for 
specimen submission must account for the reliable and timely transport of specimens from clinical 
sites (providers) and clinical labs to the PHL and from the PHL to CDC or CDC-designated 
laboratories.  Specimen transport must comply with a variety of federal (DOT, USPS) and 
international (IATA) regulations that ensure that specimens and infectious materials are properly 
packaged and safely shipped (ref).  In-state commercial couriers, healthcare system couriers, PHL-
provided couriers or national carriers can be employed to transport specimens to the PHL. 
Redundancy in transport options is important to cover disruption of any particular method of 
transport and to provide maximum daily service. An interstate carrier is most often used for 
transport to CDC or the CDC-designated laboratories.   

In special circumstances, direct shipment from the health care provider or clinical laboratory to the 
CDC may be warranted; however, this should be facilitated whenever possible by the PHL to ensure 
proper handling and state epidemiologist engagement if case investigation is needed.  

6. Recognize and Address Sampling Biases  

The influenza virologic surveillance system contains inherent biases due to the complexity of the 
sampling system and the use of different test methods in the different tiers.   Sources of bias should 
be considered and addressed if possible when selecting specimen providers, selecting test methods, 
analyzing data and interpreting results.   

a. Specimen providers: should represent the entire population under surveillance.  Choose a mix of 
primary care health care providers representing all age groups (pediatrics, family practice, 
internal medicine and geriatrics).  Specimen providers should be selected representing areas of 
diverse population density (urban, suburban, and rural).   

b. Unscreened vs. prescreened specimens:  efforts should be made to limit sampling of 
prescreened (influenza positive) specimens.  As previously discussed, unscreened specimens are 
preferred.  If submitters are using RIDT’s for diagnostic purposes, a random mix of positive and 
negative specimens, irrespective of RIDT results, should be submitted to the PHL for surveillance 
purposes.  At a minimum, data should differentiate pre-screened from unscreened specimens. If 
prescreened specimens from clinical laboratories are the primary source of surveillance 
specimens, these may be overly representative of hospitalized patients, i.e., bias to severe 
cases).  Data may not be representative of true prevalence of virus subtypes in the community. 
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Laboratory Testing 
Laboratory testing requires staff with expertise in the methods performed, adequate space with 
appropriate biosafety controls, well-maintained equipment, appropriate testing reagents and supplies, 
and reliable results reporting mechanisms. Essential equipment, materials, and reagents necessary to 
perform influenza virologic surveillance are listed in Appendix C: Laboratory Methods.  

Influenza virologic testing methods are classified in the roadmap based on a stakeholder assessment of 
requirements that should be maintained and available at all PHLs involved in influenza surveillance 
(primary testing); or as additional influenza surveillance laboratory capabilities that may be maintained 
based on state and/or jurisdictional needs or provided through a shared services model.  The laboratory 
must ensure quality for all influenza testing methodologies performed for influenza surveillance.   

Primary Testing Method: 

PHLs performing virologic surveillance are expected to utilize molecular methods, such as reverse 
transcriptase real-time PCR (rRT-PCR), as the primary testing method for influenza detection and 
subtyping.  This is an ELC benchmark.  During rRT-PCR test processes, viral RNA is extracted from patient 
specimens, transcribed into DNA and then amplified.  The product of the test reaction is detected in 
“real time” using labeled probes. Reverse transcriptase real-time PCR can rapidly identify influenza A 
and B, distinguish influenza A subtypes, and offers the best performance characteristics (i.e. sensitivity, 
specificity) of all currently available testing methods.  CDC, through the Influenza Reagent Resource 
(IRR), manufactures and distributes the CDC Human Influenza Virus Real-Time RT-PCR Diagnostic Panel 
(CDC Flu rRT-PCR Dx Panel) to all state and qualified local PHLs engaged in influenza surveillance testing 
to ensure widespread use of a nationally standardized protocol. The CDC also has the capability to 
rapidly adapt the assay to detect newly emerging viruses.  CDC Influenza diagnostic panel is distributed 
under FDA special controls.  The special controls require that all users of the diagnostic device be trained 
to perform and interpret the results by a competent instructor prior to use and that CDC limit 
distribution to only those users who have successfully completed a training course provided or approved 
by CDC. 

If the PHL decides not to use the CDC Flu rRT-PCR Dx Panel for influenza surveillance testing but instead 
chooses an alternative molecular influenza testing methodology or platform, the PHL must ensure that 
the manufacturer of the assay monitors and updates assay performance as circulating viruses change 
over time and that the assay being utilized within the laboratory has been optimized to identify all 
currently circulating influenza viruses.    

Influenza testing algorithms should be adopted in order to optimize testing efficiency and throughput. 
Laboratories should choose an algorithm that best fits their laboratory test flow, surveillance needs as 
the influenza prevalence changes throughout the year, and ensures judicious use of CDC provided 
reagents.  These should be continually reviewed by PHLs throughout the influenza season to ensure that 
the most efficient algorithm is being utilized. The direct material costs to CDC for each full IVD CDC 
Human Influenza Virus Real-Time RT-PCR Diagnostic Panel, including Influenza A/B typing and subtyping  
reagents, superscript, extraction kits and plastics ) is approximately $14,000 (equals $70 for each  
specimen tested with the 5 target assay by the PHL).   
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 Below are three common testing algorithms to consider.    

• Using the 7-target algorithm, influenza typing and subtyping are performed on a single plate at 
the same time.  This algorithm tests simultaneously for influenza A, B, A/H1, A/H3, 
A/pdmH12009, and RNaseP (internal control).   

• The Influenza A/B Reflex algorithm is a two-step process in which Influenza A/B typing (A, B, 
RNaseP) is performed first and the Influenza A subtyping (H1, H3, H1pdm2009) is performed 
only on Influenza A positive specimens.  

• Surge algorithms can also be implemented if needed to accommodate high volume testing 
demand in an outbreak investigation or pandemic.  This may include first screening all 
specimens associated with outbreak for the outbreak strain (e.g., A, ApdmH1), followed by 
reflex testing of negative samples to detect other circulating influenza viruses. 

The public health laboratory is responsible for the timely referral of representative specimens (and 
viruses, if culture is performed) to CDC or a CDC-designated PHL for genetic and antigenic 
characterization throughout the year.  To enhance CDC’s vaccine virus selection efforts, it is important 
to routinely send recently collected specimens.  Specimens submitted to CDC should be representative 
of the circulating influenza types/subtypes, geography, disease severity and age. Oversampling of low 
prevalence subtypes may be necessary to ensure that all circulating subtypes are represented in the 
samples sent to CDC.  When available, viruses from particularly severe or unusual cases, and a sample of 
viruses isolated from outbreak investigations should also be represented in submissions to CDC.  The 
two examples below illustrate the criteria that should be considered by the PHL when selecting the 
specimens that will be sent to CDC for routine national surveillance purposes. 

• In a two week period, the PHL testing yields 50 A/H3, 1 A/2009H1, and 5 Influenza B 
positive specimens.  Send to CDC or the CDC-designated laboratory: the A/H1 specimen, 
one Flu B, and 3 A/H3 viruses that are representative of state geography and patient ages. 

• In a two week period, the PHL testing yields 20 A/H3, one of which is from a patient who 
died, 12 A/2009H1 viruses, and 5 Influenza B viruses.  Send to CDC or the CDC-designated 
laboratory: the A/H3 specimen from the patient who died, 2 other representative A/H3 
specimens, 2 A/2009 H 1 and one Flu B specimen.  

Outside of influenza season, PHLs should follow CDC summer submission guidance and send all 
specimens that test positive by PCR to CDC or CDC-designated laboratory for further 
characterization.  

IMPORTANT REPORTING AND REFERRAL REQUIREMENT:  At any time through the year, if the PHL 
identifies a specimen as unsubtypable following testing using all available targets (influenza A, B, A/H1, 
A/H3, RNP, etc), the laboratory must notify CDC immediately and refer the specimen to CDC within 24 
hours of detection.  Specific information about interpretation of inconclusive test results and referral 
requirements can be found in the CDC Human Influenza Virus Real-Time RT-PCR Diagnostic Panel 
package insert.  

To ensure national and state coordination on virologic surveillance priorities, “Influenza Seasonal Kick 
off Teleconferences” are convened for PHLs, influenza coordinators, and state epidemiologists in the 
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early fall each year. The main purpose of the teleconferences is to provide a situational update and 
surveillance guidance for the upcoming season, including expectations for submission of specimens to 
CDC. The guidance will identify how many specimens to submit throughout the season, where to submit 
the specimens, and the specimen submission form.  Announcements with teleconference information 
along with annual electronic forms are sent to all PHL directors via email at the beginning of each 
season.  

Additional Testing Methods: 

Additional testing methods include influenza virus culture, antiviral resistance testing, influenza 
hemagglutination inhibition (HAI), immunofluorescence testing, and serology.   These methodology 
recommendations focus specifically on advantages and disadvantages for influenza and may not apply 
to other virus assays.  Each testing methodology listed has many advantages and disadvantages that will 
factor into jurisdictional test methodology decisions.  Some of the advantages or disadvantages listed 
here are more applicable to national surveillance needs, but are included to help inform jurisdictional 
decisions. 

Influenza Virus Culture 

PHLs are encouraged to perform virus culture if they can sustain the appropriate level of staff 
expertise and the necessary resources. When PHLs submit virus isolates along with clinical material 
to CDC or the CDC-designated public health laboratory, this improves the efficiency of the 
antigenic characterization process at CDC, so that information regarding influenza vaccine match 
or virus drift can be disseminated back to public health laboratories more quickly.  

At minimum this capability must be maintained at CDC, and at a subset of state PHLs. PHLs that do not 
have the capability or resources to perform high quality virus culture using consensus protocols 
may opt to utilize a shared services model instead, relying on the CDC or state PHLs that have been 
designated by CDC as national surveillance laboratories to provide virus culture.    

Advantages of Maintaining or Implementing Influenza Virus Culture: 
  PHL: 

o Provides isolates for validation and verification of new or modified assays, and 
troubleshooting investigations.    

o Provides a back-up method to PCR. 
o Detects other respiratory viruses.   
o Provides viruses required for phenotypic antiviral resistance testing.   

  CDC:  
o Provides viruses required for phenotypic and antigenic characterization.  These are critical 

components of surveillance for vaccine virus strain selection, and development of the 
annual WHO kit distributed to domestic and international laboratories. 

o Provides viruses that can be used to develop vaccine candidates. 
 
Disadvantages of Influenza Virus Culture:    

o Less rapid and sensitive than rRT-PCR and is not efficient in times of surge.    
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o Requires specialized expertise and capability to maintain high quality cell lines.     
o Variable growth characteristics and sensitivity with influenza strains in different cell lines.   

 
Minimal Implementation Considerations:  

o Utilize standard reference methods such as those described in the “WHO Manual for the 
Laboratory Diagnosis and Virological Surveillance of Influenza”10. 

o Ensure sustainable expertise; each laboratory must have a training plan in place for virus 
isolation methods and troubleshooting. 

o Establish a backup plan for times when commercially available cells are not available.   
o Perform an accurate cost analysis, and identify sustainable sources of funding. 

 
Antiviral Resistance Testing (pyrosequencing, neuraminidase inhibition): 

Definitive antiviral resistance testing requires both phenotypic/functional resistance testing of the virus 
using a neuraminidase inhibition (NAI) assay, and detection of genetic markers of drug resistance by 
pyrosequencing and/or sequencing.   Both of these test methods are performed at CDC.  
Pyrosequencing is also performed at a subset of PHLs; this provides a cost-effective and efficient 
approach to expand antiviral resistance surveillance, providing data that can be used to inform patient 
management and treatment recommendations at the regional and national level.  

Advantages of Maintaining or Implementing Pyrosequencing: 
o Detects known genetic markers of resistance and rapidly detects cases of potential 

resistance. 
o Provides more rapid turn-around-time than NAI. 

Disadvantages of Pyrosequencing:  
o Requires multiple assays to detect different genetic markers for each influenza subtype (eg 

H275Y is the marker for only A/H1pdm 2009). 
o Requires supplemental testing by NAI for definitive confirmation of antiviral resistance.   
o Requires specialized expertise to perform and interpret results. 
o Requires specialized equipment and expensive reagents.   
o Requires periodic revalidation of assays due to frequent genetic changes.  

Advantages of Maintaining or Implementing NAI: 
  PHL and CDC: 

o Provides definitive characterization of functional antiviral resistance testing.  
o Detects resistance that is not caused by previously identified genetic markers of resistance.  
o Detects resistance in a novel influenza virus that may be due to previously unrecognized 

genetic mutations.  

                                                           
10 Manual for the laboratory diagnosis and virological surveillance of influenza, WHO Global Influenza Surveillance Network  
http://whqlibdoc.who.int/publications/2011/9789241548090_eng.pdf 
 

http://whqlibdoc.who.int/publications/2011/9789241548090_eng.pdf
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Disadvantages of NAI:  
o Requires specialized expertise to perform and interpret results. 
o Requires specialized equipment and expensive reagents.   
o Requires antiviral drugs obtained from each drug manufacturer.  

Minimal Implementation Considerations: 
o Perform an accurate cost analysis, identify sustainable sources of funding. 
o Laboratory must have the capability to: 

 Interpret and report test results appropriately for either virologic surveillance, or 
patient management.  

 Report all results to CDC in a timely manner for inclusion in national antiviral data. 
 Revalidate assays when mutations or changes to the protocols occur. 
 Perform virus isolation if using NAI assay. 
 Submit all influenza viruses positive for any resistance marker to CDC in a timely 

manner for confirmatory testing. 
 

Respiratory Pathogen Assays 

Molecular testing for other respiratory viruses, such as commercially available RVP assays or laboratory 
developed tests (LDTs), have become common in many clinical laboratories and are increasingly used in 
PHLs to provide jurisdictional and national information about other circulating respiratory pathogens.  
These data can aid in identifying other agents that cause flu-like community illnesses or outbreaks, and 
provide reassurance that surveillance is not “missing” influenza during periods when flu activity is low 
but other flu-like illnesses are prevalent.  

Advantages of Maintaining or Implementing Molecular Respiratory Pathogen Assays: 

   PHL: 
o Provides data on circulating respiratory viruses that can be used for state, regional or 

national (NREVSS) surveillance or outbreak investigations.  
o Provides a more rapid, sensitive and specific alternative to respiratory virus culture. 
o Provides influenza surveillance partners with additional information about circulating 

viruses that may cause ILI, this may also help to incentivize partners to consistently 
contribute to flu surveillance.  

Disadvantages of Respiratory Pathogen Assays: 
o Expensive  
o Variable sensitivity and specificity across pathogens and commercial assays.   
o May lose sensitivity overtime, especially for influenza, due to changes in the viruses. 

Minimal Implementation Considerations: 
o Perform an accurate cost analysis, identify sustainable sources of funding. 
o Determine how respiratory pathogen data will be used to supplement influenza surveillance 

data and/or diagnostic testing. 
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Influenza Hemagglutination  

Influenza hemagglutination inhibition (HI, HAI) testing performed at CDC, using specialized antisera, 
remains a cornerstone of antigenic characterization to monitor changes in circulating influenza viruses 
and inform influenza vaccine virus selection.    HAI tests using the WHO kit reagents that are provided 
by CDC to the PHLs can be used to detect and identify influenza viruses, but are not a reliable indicator 
of antigenic drift or strain changes.  

Advantages for Maintaining or Implementing Influenza Hemagglutination: 
  PHL: 

o Identifies influenza type, influenza A subtype, and influenza B lineage using the  Influenza 
WHO kit reagents provided by CDC. 

o Facilitates and helps to ensure more efficient detection of antigenic variants.  
  CDC: 

o Provides information on antigenic changes that may impact vaccine effectiveness, these 
data are critical to inform annual vaccine virus selection.   

Disadvantages of Influenza Hemagglutination: 
o Requires significant expertise and specialized reagents (e.g., turkey red blood cells). 
o Requires virus culture. 
o Time consuming. 
o Influenza type and subtype can more rapidly be determined by rRT-PCR. 

Minimal Implementation Considerations: 
o Laboratory must have the capability to: 

 Interpret and report test results appropriately for virologic surveillance.   
 Perform virus isolation. 
 Obtain red blood cells from appropriate species (e.g., turkey). 

o Perform an accurate cost analysis, identify sustainable sources of funding. 
 

Influenza Serologic testing: 

Serologic testing is neither a surveillance nor diagnostic testing tool, but is currently used primarily by 
CDC or academic institutions for research purposes or retrospective seroprevalence studies.  Serologic 
testing to detect influenza virus antibodies may be performed using a variety of methods, including 
hemagglutination inhibition, enzyme-linked immunosorbent assay, and neutralization.    

Advantages of Maintaining or Implementing Influenza Serologic Testing: 
  PHL and CDC: 

o Provides retrospective seroprevalence data.  

Disadvantages of Influenza Serologic Testing: 
o Requires capability to implement assay as a laboratory-developed test, there are no FDA 

cleared methods for influenza serology.  
o Requires both a high level of expertise and specialized reagents. 
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o Patient serologic responses may be cross-reactive and difficult to interpret. 

Minimal Implementation Considerations: 
o Perform an accurate cost analysis, identify sustainable sources of funding. 
o Maintain staff with capability to interpret serologic test results in the context of 

surveillance.   
   

Direct Specimen Immunofluorescence: 

Direct specimen immunofluorescence (DFA) testing methods involve testing clinical material taken 
directly from the patient.  These cell preparations are tested using fluorescent-labeled antibodies, which 
are visible when examined using an immunofluorescence microscope.  DFA is primarily a diagnostic tool. 

Advantages of Maintaining and Implementing DFA: 
o Provides the ability to produce results within an hour of specimen receipt. 

Disadvantages of DFA: 
o Requires specialized expertise and fluorescent microscopes.  
o Results are subjective and dependent on the 

individual reader’s expertise 
o Not as accurate as rRT-PCR. 
o Sensitivity and specificity of reagents may 

vary in response to current strains. 

Minimal Implementation Considerations: 
o Assess the necessity of maintaining this as a 

diagnostic tool. 
o  Perform an accurate cost analysis, identify 

sustainable sources of funding. 
 
Rapid Influenza Diagnostic Tests (RIDTs): 

Currently available RIDTs for the detection of influenza 
viruses employ a variety of methods, including enzyme-
linked immunosorbent assays, immunochromatographic 
lateral flow immunoassays, and membrane-based 
immunoassays.  In addition to differences in 
methodologies, these tests also have varying 
requirements for specimen collection and handling.   

Advantages of Maintaining and Implementing RIDTs: 
   PHL 

o Produce rapid results for patient care (often 
within fifteen to thirty minutes). 

o Have widespread commercial availability. 

Performance accuracy of RIDT’s 

RIDTs may be used to help with diagnostic and 
treatment decisions for patients in clinical settings, 
such as whether to prescribe antiviral medications. 
However, due to the limited sensitivities and 
predictive values of RIDTs, negative results of RIDTs do 
not exclude influenza virus infection and influenza 
should still be considered in a patient if clinical 
suspicion is high based upon history, signs, symptoms 
and clinical examination. 
 
Reported sensitivities of RIDTs range from 10-80% 
compared to viral culture or RT-PCR. Specificities of 
RIDTs are approximately 90-95% (range 85-100%). 
Thus false negative results occur more commonly than 
false positive results.  
 
RT-PCR to confirm results of an RIDT are 
recommended when: 

• A patient tests negative by RIDT when 
community influenza activity is high and 
laboratory confirmation of influenza is 
desired. 

• A patient tests positive by RIDT and the 
community prevalence of influenza is low, 
and a false positive result is a consideration. 

• A patient has had recent close exposure to 
pigs or poultry or other animals and novel 
influenza A virus infection is possible.  

 

http://www.cdc.gov/flu/professionals/diagnosis/clinician_guidance_ridt.htm#interpretation
http://www.cdc.gov/flu/professionals/diagnosis/clinician_guidance_ridt.htm#interpretation
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o Require minimal training, can be performed in non-laboratory settings.    

Disadvantages of RIDTs: 
o Significantly less sensitive and specific than rRT-PCR assays. 
o Potentially less reliable when new virus strains emerge.  

Minimal Implementation Considerations: 
o Determine how respiratory pathogen data will be used to supplement influenza surveillance 

data and/or diagnostic testing. 
o Establish policies for reflex/confirmatory testing.  
o Perform an accurate cost analysis, identify sustainable sources of funding. 

 

Considerations for Maintaining or Implementing Influenza Testing Methodologies  

In addition to considering the advantages and disadvantages of the various test methods, below is a set 
of questions that can be used as a decision tool in deliberations among the laboratory director, 
epidemiologist/influenza surveillance coordinator, and clinical laboratory partners.  

• Which influenza tests are most important to maintain?   
• For what purpose is the influenza test(s) needed?  
• How will the test results contribute to influenza virologic surveillance data within the state?  
• How is the influenza test methodology in question currently funded?  Is this funding mechanism 

sustainable?  
• Is there an expectation, either through official policy or relations with the local clinical 

community, that the laboratory maintain capacity to perform some or all of the “additional” 
influenza tests?   

• If yes, what are the reasons for this expectation (e.g., is there a perceived need to 
maintain “traditional methods” in the PHL as the capability to perform culture and HAI 
declines in the clinical laboratory sector)? 

• Is the necessary expertise available in the PHL and is it sustainable?  Does your laboratory have 
access to and utilize appropriate consensus protocols and testing materials (e.g., MDCK cell 
lines, antiviral drugs, monoclonal fluorescent antibodies)?  

• Does the laboratory have an experienced microbiologist/virologist that understands the basic 
virology, epidemiology, pathogenesis of influenza and other respiratory pathogens to enable 
test result and surveillance data interpretation, and surveillance capability decisions?  

• If an influenza test method, such as culture, is eliminated, do decision makers understand that 
implementing testing on an as needed basis would be extremely difficult due to loss of 
expertise, length of time needed to acquire testing supplies, and time to perform CLIA required 
validation studies?   

• Is the influenza methodology that is deemed necessary available from another source, such as 
CDC, a PHL shared services site, or a hospital/academic laboratory?  What are the concerns with 
and road blocks to accessing alternate sources of testing? 
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• Do the resources (funding, staffing, supply costs) needed to maintain secondary testing 
adversely impact the capacity to perform rRT-PCR and test the number of specimens necessary 
for routine surveillance, or other essential laboratory functions? 

• If the IRR was unable to continue providing either some (i.e. ancillary) or all of reagents needed 
for RT-PCR, how would this affect the decision to maintain “additional” testing methods?  

• Does the laboratory meet the minimal considerations listed for each test method that will be 
implemented or maintained? 
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Data Management 
Public Health Laboratory Data for Surveillance 

The data generated through PHL reporting is published each week through CDC’s FluView, 
www.cdc.gov/flu/weekly/.  Therefore, timely and accurate reporting of laboratory surveillance data 
using electronic data systems is of the utmost importance.  For public health laboratories, the main 
method of electronic reporting is through PHLIP.  PHLIP achieves interoperability between different 
types of systems in order to exchange information in a useful and meaningful way.  PHLIP utilizes an HL7 
messaging standard to facilitate data exchange, allowing for harmonization of laboratory test results 
using standard vocabularies and terminology, like LOINC and SNOMED.  PHLs can find information 
regarding implementation of HL7 messaging for CDC FLU rRT-PCR panels, including applicable LOINC test 
codes and SNOMED result codes at www.cdc.gov/flu/professionals/diagnosis/rtpcr-test-kits.htm.   
Additional information about LOINC, SNOMED and HL7 can be found at:.  

• LOINC – www.loinc.org 
• SNOMED – www.ihtsdo.org 
• HL7 – www.hl7.org  

The use of electronic data systems that provide data in real time and comply with national standards is a 
requirement to achieve right size virologic surveillance.  The real time data elements (as found in the 
HL7 PHLIP message guide) that are available at each PHL may vary and some PHLs receive considerably 
more epidemiologic and specimen collection information than other PHLs.  The minimum the PHLs 
should provide is: 

 Specimen identifier and unique patient identifier 
 State where specimen was collected 
 Date of Birth of patient and/or Age plus unit (years, weeks, months, days)  
 Specimen collection date  
 Specimen Received Date 
 Performed Test method  
 Test result   

The PHLs that already have PHLIP capability should consider reporting additional information.  The 
additional information to include, if available: 

 Vaccination status 
 Antiviral treatment 
 Travel information 
 Patient death information 
 Additional geographic information (ex. county, city, zip) 
 Patient location at time of testing (inpatient, outpatient, long-term care facility) 
 Whether specimen was related to an outbreak  
 Whether specimen was sent to CDC and if so, ID included with CDC specimen 
 Date of illness onset 

http://www.cdc.gov/flu/weekly/
http://www.cdc.gov/flu/professionals/diagnosis/rtpcr-test-kits.htm
http://www.loinc.org/
http://www.ihtsdo.org/
http://www.hl7.org/
http://www.aphl.org/aphlprograms/informatics/collaborations/phlip/Pages/default.aspx
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APHL’s Informatics program has a Technical Assistance Team available to assist public health 
laboratories with PHLIP implementation.  The Technical Assistance Team provides tools and human 
resources to assist PHLs, public health agencies, and other data exchange partners in understanding, 
navigating and accomplishing the task of sending electronic data using simple, effective, standards-
based methods.  For more information about the Technical Assistant Team, visit 
www.aphl.org/aphlprograms/informatics/collaborations/phlip/Pages/default.aspx and refer to 
frequently asked questions about technical assistance teams.   
 

Non-Public Health Laboratory Data for Surveillance 

As resources for PHL testing shrink, the value of alternate data sources becomes increasingly important.   
State or local public health departments and laboratories are encouraged to explore options to collect 
and incorporate influenza testing data from non-public health laboratory sources.  The supplemental 
data can help increase the confidence in the surveillance data within the state.   This data could include 
rapid influenza diagnostic testing (RIDT) data and/or data from clinical/commercial laboratories within a 
jurisdiction.  A number of other sources of virologic surveillance data may be available to augment both 
state and national surveillance.  Data from these sites may be transmitted electronically as specimen 
level records or in aggregate by a simpler method. Regardless of whether specimen level or aggregate 
data is received, necessary data elements include: 

a. Date or week of specimen collection, receipt, or test 
b. Total number of tests performed and influenza positives by: 

• Type  
• Subtype (if available) 
• Age group 

Potential Alternate Data Sources of local, state, and national data include: 

• Clinical Sites including RIDT Sites and Clinical Laboratories – A number of influenza coordinators 
have initiated laboratory test reporting from selected facilities in their states.  These data are 
used by the influenza coordinators to monitor influenza activity.  Providing the supplemental 
surveillance data to clinicians is a useful resource to guide patient management decisions.  

• Commercial Laboratories – A significant number of non-hospital laboratory testing is performed 
by a small number of commercial laboratories (e.g., Quest Diagnostics, LabCorp, ARUP 
Laboratories, and Mayo Medical Laboratories).  Surveillance programs could obtain data from 
these laboratories on specimens tested from within their jurisdiction. 

• Electronic Laboratory Reporting (ELR) for Meaningful Use – As part of the Affordable Care Act 
and related activities, inpatient and outpatient healthcare facilities have been provided monetary 
incentives to implement electronic health records.  Along with these incentives, facilities are 
required to report notifiable diseases, syndromic surveillance, and vaccine registry data using 
automated electronic messaging standards (e.g., HL7, LOINC, SNOMED).  For states that have 
required reporting of influenza laboratory results, health departments may be able to use these 
electronic messages to augment virologic surveillance.  

http://www.aphl.org/aphlprograms/informatics/collaborations/phlip/Pages/default.aspx
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Alternate data sources for CDC to supplement national surveillance data:  

• Commercial Laboratories – A significant number of non-hospital laboratory tests are performed 
by a small number of commercial laboratories (e.g., Quest Diagnostics, LabCorp, ARUP 
Laboratories, and Mayo Medical Laboratories).  These laboratories provide a significant amount 
of influenza testing for hospitals, and physician offices around the country. 

• Federally Qualified Health Centers (FQHCs) –As of 2010, over 1100 of these clinics operate under 
the supervision of the Health Resources and Services Administration (HRSA) to provide care to 
the medically underserved11.   With the Affordable Care Act (ACA), the numbers and patient 
volumes are anticipated to increase. 

• Department of Veterans’ Affairs (VA) – There are 1,766 VA facilities12, although influenza 
laboratory testing is only available at a subset of these.   

• Department of Defense (DoD) – Data available from DoD includes virologic data collected among 
military personnel around the globe and laboratory test information from military and non-
military facilities that care for military dependents, notably through TriCare Insurance. 

• Centers for Medicare and Medicaid Services (CMS) – Since 2009, data on influenza testing has 
been made available on a more real-time basis utilizing the CMS reimbursement exchange data 
repository. 

• Vendors of Electronic Health Records (EHR) and Laboratory Information Management Systems 
(LIMS) – Vendors and large users of EHRs and LIMS may be a source of influenza testing 
information.  Examples of these include GE Healthcare, Cerner, Sunquest, HCA, and others. 

• Diagnostic Device Manufacturers – An increasing trend in diagnostic testing is the use of mobile 
communications from test devices to cloud-based web services to allow ease of access of 
information to patients, doctors, and insurers.  This capability also allows automated messaging 
of de-identified results from influenza test devices to a cloud where public health entities can 
access the information for monitoring influenza in their jurisdictions. 

                                                           
11 http://bphc.hrsa.gov/ftca/riskmanagement/healthcenterqualityimprovement.pdf    

 
12 http://www2.va.gov/directory/guide/home.asp?isflash=1 

http://bphc.hrsa.gov/ftca/riskmanagement/healthcenterqualityimprovement.pdf
http://www2.va.gov/directory/guide/home.asp?isflash=1
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Partnerships & Communication 
It is important that states establish and maintain partnerships and networks among PHLs, clinicians, 
state epidemiologist/influenza surveillance coordinator, clinical laboratories, RIDT sites, CDC and 
manufacturers.  Many states already have existing partnership and communication networks for both 
influenza surveillance and other activities such as Laboratory Response Network (LRN) and APHL’s Lab 
System Improvement Program (L-SIP) (APHL, 2013; CDC, 2012). Improvements to influenza surveillance 
can be made by leveraging existing partnerships and communication networks for influenza surveillance, 
LRN, and other laboratory-based surveillance activities. For example contact databases that already exist 
for LRN can be enhanced to include laboratories that perform influenza testing without creating an 
entire new system. Many states have established courier services to transport specimens for LRN, 
newborn screening other programs.  These may be leveraged to improve access to specimens for 
influenza surveillance. Additional examples related to key partnerships, provided through stakeholder 
input and pilot site activities are described below.  

The most important partnership for effective 
virologic surveillance is the relationship between 
the public health laboratory and 
epidemiology/Influenza Coordinators.  Examples of 
ways to optimize epi-lab partnerships:  

• Conduct regular in-person epidemiology-
laboratory meetings to establish seasonal 
virologic surveillance strategies, determine 
appropriate sample sizes, allocate funds, 
and regularly assess the effectiveness of the 
surveillance system.  

• Collaborate in grant writing, monitor grant 
activities, identify and address problems 
and gaps, and coordinate outbreak 
response. 

• Establish consensus protocols for sharing 
influenza testing data. Examples include 
releasing laboratory data to a secure portal 
that epidemiologists can access, or by 
providing epidemiologists access to 
selected views in the laboratory databases.   

 

 

 

 

Collaboration between Epidemiologists and 
Laboratorians at the Washington State Department 
of Health 

Every August, epidemiologists and laboratorians at the 
Washington State Department of Health (DOH) meet 
in person to discuss virologic surveillance plans for the 
upcoming influenza season.  They discuss criteria for 
influenza testing at the Public Health Laboratories 
(PHL), plans for engaging sentinel providers and 
laboratories, and changes to specimen submission 
instructions.  Written instructions for submitting 
specimens to PHL for influenza testing are revised 
collaboratively.   
Healthcare providers and local health jurisdiction staff 
who want to submit a non-routine specimens for 
influenza testing, including specimens from patients 
with suspected novel influenza and those in 
outbreaks, are asked to contact a DOH influenza 
epidemiologist prior to submission.  The 
epidemiologist reviews the request and informs the 
laboratory staff about the estimated arrival time and 
priority status of the specimens.   If critical specimens 
do not arrive at PHL by the expected time, a 
laboratorian will contact the submitter to determine 
the whereabouts of the specimens.   This system 
ensures that epi and lab partners have access to 
timely information regarding status of high priority 
specimens.    

http://www.bt.cdc.gov/lrn/
http://www.aphl.org/aphlprograms/lss/performance/pages/default.aspx
http://www.aphl.org/aphlprograms/lss/performance/pages/default.aspx


IMPLEMENTATION SECTION PARTNERSHIPS & COMMUNICATION 
 

Draft 3 for Review ONLY, not for broad distribution    68 
 

PHL-Epidemiology-Clinician-Academic Partnerships  

• Provide strategic communication from state epidemiologists and PHLs to clinicians and clinical 
laboratories as needed to increase awareness when targeted surveillance is needed to identify 
emerging viruses or characterize outbreaks.  

• Provide education programs to clinicians, especially on the utility of rapid point of care tests, 
and provide training on specimen collection, handling and transport to ILINet and other 
surveillance specimen submitters.  Training may be achieved through on-site presentations, 
teleconferences, and mailings.  

• Collaborate with clinicians and academic researchers on studies to increase understanding of 
influenza. 

 

PHL-Clinical Laboratory/Testing Site –Influenza Surveillance Coordinator Partnerships  

Strong partnerships and communications with clinical laboratories and influenza testing sites are 
important to obtaining quality and consistent data and specimens. Listed below are some examples for 
improving these relationships.  

• Access alternate data sources to supplement influenza surveillance, as described in the Data 
Management Section .  Commercial, web-based survey instruments are available at little to no 
cost (e.g. SurveyMonkey™, SurveyGizmo) to collect testing data from partners. Some of the 
tools can provide participants with an identifying login and be pre-filled with participant 
information to ease the burden and increase participation rates. The data collected can include 
information on a variety of agents and test methods. Data can be downloaded to a spreadsheet 
for analysis.   These reports provide data from thousands of tests performed by these 

Value of Epidemiology, Public Health Laboratory and Clinician Partnerships 

Successful influenza virologic surveillance programs are not built overnight and cannot be sustained 
without proper care. Strong relationships between state epidemiology, public health laboratory, and 
clinical partners are crucial to ensuring quality and consistent data and specimens for influenza 
virologic surveillance.  Clinicians with a keen interest in public health who can help grow and foster 
surveillance efforts in the community and among their colleagues can be an enormous asset.  
Establishment of a strong network of providers who will submit timely and quality specimens requires 
dedicated resources that can provide encouragement, feedback, and guidance.  When dedicated 
resources routinely work with submitters on appropriate reporting, specimen collection and 
submission, specimens are more likely to be of higher quality and improve the virus detection abilities 
at PHLs. Virologic surveillance efforts cannot be a one way street. Giving back to providers who 
participate serves as a reminder of the importance of their contributions. Providing incentives can be 
as simple as ensuring timely feedback of results and findings or as complex as offering additional 
testing of negative sample for other respiratory pathogens. 
Source: Unpublished communications with Influenza Incidence Surveillance Project (IISP) participants 
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laboratories and test sites throughout the influenza season. In addition, a number of clinical 
laboratories perform their influenza testing as part of a respiratory virus molecular panel, access 
to this data allows for a more complete picture of circulating respiratory pathogens. 
 

• Establish collaborative relationships with specimen providers to ensure and/or improve the 
quality and consistency of specimen submissions as outlined in the Sampling Section. For more 
information on implementation for establishing specimen provider networks, please reference 
the Sampling Implementation Guidance.  
 In addition to the standard communication methods, some states distribute a “handbook” 

containing instructions, forms, and summary data of laboratory surveillance needs in their 
jurisdiction.  The WI Laboratory-Based Surveillance Plan is one such example 
(www.slh.wisc.edu/dotAsset/27271.pdf). 

• Promote the value of participating in the surveillance system, provide incentives when 
permissible. Incentives do not need to be monetary; they can be test kits, training, certificates of 
appreciation, attendance at state conferences, and reference books, as well as the “added 
value” of improved surveillance data that can be used to improve clinical management 
recommendations.  

• Provide specimen collection and shipping supplies and courier service to virologic surveillance 
participants.  Most health care providers and clinical laboratories will not be able to absorb the 
cost of surveillance supplies or shipping.  

• Provide timely updates to specimen providers via email, web or fax.  Clinical laboratory partners 
and PHLs both benefit from exchanges of information related to current influenza activity, 
commercial test shortages, and emerging disease threats (e.g., 2013 novel coronavirus and 
H7N9). 

•  Provide workshops, teleconferences/webinars, and educational materials related to influenza 
surveillance, proper specimen collection, and use of RIDT.   

• Provide proficiency assessment challenges or exercises related to influenza testing and 
specimen packaging if budget permits.  These exercises may be coordinated with other 
state/local preparedness activities. 
 

PHL and CDC Partnerships  

Collaboration between the PHLs and CDC’s Influenza Division is imperative for effective virologic 
surveillance.  The CDC, especially the Virus Surveillance and Diagnosis Branch, provide vital support to 
the PHLs, and relies on data and specimens submitted by the PHLs.  Coordination between the CDC and 
PHLs is often facilitated by APHL. 

• CDC provides didactic and hands-on training to PHLs in test methods, and national 
teleconferences to share surveillance guidance for laboratory testing and influenza coordinator 
activities.  

• CDC provides technical support to PHLs, including assistance with assay troubleshooting and 
interpreting unusual results.   

http://www.slh.wisc.edu/dotAsset/27271.pdf
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• CDC provides testing reagents and materials through the Influenza Reagent Resource (IRR), 
along with updates to the assay and implementation support when novel viruses emerge (e.g., 
H3N2v, H7N9).    

• CDC partners with PHLs to complete the necessary validation studies for regulatory approval of 
new assays.  

•  CDC provides guidance to assist states develop emergency outbreak and pandemic response 
plans, and provides essential support in actual response situations.  

 

Considerations for Building Effective Partnerships and Communications 

1. Has your influenza surveillance program and PHL identified the appropriate contacts among 
public health, clinician, and laboratory partners within your jurisdiction?  

2. If so, do you routinely and collaboratively review the list of contacts to ensure that all key 
partners are included (e.g. identify new partners, update for staffing changes, etc).  

3. Does your laboratory maintain a database of current contact information and influenza testing 
capabilities for identified laboratories within your jurisdiction?  

a. Note: Some SPHLs maintain multiple separate databases – one for the LRN, one for a 
statewide laboratory network for surveillance, etc., while some SPHLs have added 
influenza testing sites and included influenza testing capability, surveillance 
participation, etc. to the existing LRN database.  

4. Does your influenza surveillance program and PHL designate one or more staff members to 
coordinate outreach activities (e.g., network or surveillance coordinator/manager/advisor)? 

5. Do you maintain a communication plan that identifies and links system partners? 
6. Do you collaborate with other laboratories and rapid influenza testing sites to acquire virologic 

testing result data and specimens for further virologic testing? 
7. Do you have a method to collect influenza testing data from clinical laboratories/testing sites 

(e.g. survey tool, fax, or web portal)? 
8. Does your laboratory and/or influenza surveillance program maintain the capability to exchange 

information and data via email, fax or other electronic tools with laboratories within your 
jurisdiction? 

9. Do you provide reports on the current status of circulating influenza types and subtypes via 
website, newsletter or other means?  

10. Do you provide an end of year summary to all stakeholders about the influenza season? Do you 
provide individualized reports to participating laboratories and/or providers?  

11. Do you relay the importance of receiving specimens for confirmatory testing, subtyping, and 
identification of unsubtypable specimens to your clinical partners, especially when the threat of a 
novel virus is high (e.g., H3N2v, H7N9)?   

12. Does your influenza surveillance program and/or laboratory provide teleconferences, webinars, 
or in-person training and outreach to clinician and laboratory surveillance partners and potential 
partners?  

Is there a mechanism for feedback and corrective action to providers who incorrectly or inappropriately 
send specimens to the PHL (e.g. improperly shipped; incorrect form, incomplete information, sent dry 
swab not in media)?  
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Quality Management System 
 

National Surveillance System Quality Monitoring 

The ultimate value of virologic surveillance data is dependent on the quality of specimens, laboratory 
procedures, and data analysis.  CDC and state/local jurisdictions should establish performance metrics 
and monitor essential components of the national influenza virologic surveillance system to ensure 
quality and make improvements as needed.  Listed in this section are key components that should be 
routinely assessed, but it should be noted that each quality management system will vary and 
jurisdictions need not be limited by this list. It is likely that existing data sources can be leveraged to 
assess the quality of many surveillance components. 

 
State/Local Quality Management Responsibilities:  

At the state and local level, quality management 
systems need to monitor both internal performance 
and performance in meeting national surveillance 
requirements, including those defined in this 
document.   As discussed previously, influenza 
virologic surveillance systems are complex and vary 
across jurisdictions; quality management systems will 
likewise need to be tailored to each system. 
Regardless of the assessment mechanism(s), it is 
recommended that states have some method to 
evaluate the following elements related to influenza 
virologic surveillance, and make adjustments and 
improvements as needed.   

• Compliance with ELC, PHEP, and other 
cooperative agreement and grant benchmarks 
for all epidemiology and laboratory 
components of the surveillance system.  

• Specimen submissions through the provider 
networks including consistency, quality and 
number.  Timely electronic transmission of 
specimen-level data.  The Public Health 
Laboratory Interoperability Project (PHLIP) 
system is the preferred method of reporting.   

• Percentage of influenza test results received 
by CDC from the PHL within two weeks of the 
test date.  

• Capability to provide year-round molecular 

 New Hampshire Public Health Laboratories Influenza 
Quality Monitoring, 2013 

When it became clear that the 2012-2013 influenza 
season was ramping up to be the busiest since the 
2009 pandemic, staff at the NH Public Health 
Laboratories realized they needed to closely monitor 
influenza submissions, in order to ensure resources 
were appropriately allocated to meet the goals of the 
surveillance program. This was achieved by building a 
simple “Daily Flu Data” report in the laboratory LIMS, 
which effectively extracted all data associated with 
influenza specimens received from the start of the 
season in October 2012.  

The flu report was run daily, and data was dumped 
into an Excel spreadsheet. Once populated in the 
spreadsheet, the data could be manipulated in a 
number of ways: specimens received by date, 
specimens received by provider, specimens received 
by county, etc. This manipulation allowed us to quickly 
see if submissions were increasing or decreasing and if 
we were obtaining representative samples from across 
the state. We were able to use this tool to reach out 
to health care providers and encourage additional 
submissions from providers in underrepresented areas 
of the state, while informing others that their 
submissions had exceeded our needs. By storing the 
spreadsheet in a shared folder on the network, any 
staff who needed to use the information was able to 
access it quickly and conveniently. 
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testing for the detection, typing and subtyping of seasonal influenza viruses and detection of 
novel influenza viruses. 

• Systematic submission of representative influenza positive clinical materials and/or viral isolates 
for national virologic in accordance with annual CDC specimen submission guidance.  

• Rapid referrals of all unsubtypable influenza A viruses to CDC. 
• Proficiency in PCR methods for influenza virus detection, typing, and subtyping.  The laboratory 

must operate in compliance with the Clinical Laboratory Improvement Act (CLIA) 88’ 
requirements, which include participating in an external/blinded proficiency test for each assay.  
CDC provides a quality assessment (QA) panel to PHLs at least one time per year which helps 
PHLs fulfill this CLIA requirement.  Participation in this CDC assessment also provides data that 
helps CDC assess and address training needs.  

• Usage of IRR-provided reagents, materials and other resources used for national surveillance in 
comparison to the number of specimens tested and reported to CDC.  IRR reagents are provided 
to PHL’s to support testing for national surveillance. Prior authorization from CDC is needed if 
IRR-provided materials are needed to support special studies.  

• Staff expertise to perform each influenza test method used at the PHL.  Every PHL should have a 
competency assurance policy that addresses initial training, assay update training, and cross-
training to ensure continuity of operations in a surge event such as the 2009 H1N1 pandemic.  

• Staff expertise and ability to adopt influenza assay revisions, add additional testing markers or 
adopt assay interpretation updates. The detection of novel or variant viruses may result in new 
assay components or modified interpretation guidelines. 

• Maintenance of an influenza specimen repository that can be utilized for assay verification and 
validation and competency testing as needed.  Store a subset of positive and negative 
specimens containing a mix of influenza types and subtypes at -70°C.  

 
CDC Quality Management Responsibilities:  

• Cross-reference public health laboratory influenza testing data reported to CDC against virologic 
specimen submissions to CDC and CDC-designated laboratories. 

• Monitor national surveillance data for timeliness, adequate testing and specimen submissions 
numbers, and representativeness to ensure the system is able to effectively inform situational 
awareness and vaccine virus selection efforts. When needed, provide targeted communications 
to PHLs that are not consistently complying with specimen submission expectations or to 
request additional specimens as needed. Targeted communications help reduce confusion 
about specimen requirements, and focus attention on key gaps or special needs.   

• Monitor IRR reagent ordering history in relation to testing reported to CDC. Targeted follow-up 
to PHLs can be an effective method for addressing excessive reagent ordering which may be due 
to oversampling or unrecognized technical problems. When technical problems are identified, 
CDC and the PHL should collaborate to implement appropriate solutions as needed. 
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Considerations for Establishing and Maintaining Quality Management Systems:  

1. Does your laboratory and surveillance program have mechanisms in place to monitor compliance 
with grant/cooperative agreement benchmarks and deliverables?  
a. Example: Leadership should meet regularly to review grant line items, identify issues, and 

document progress. LIMS and tracking spreadsheets can be used to document and verify 
deliverables are being met.  

2. Does your laboratory and/or surveillance program have processes for monitoring the quality, 
quantity, consistency, representativeness and timeliness of specimen submissions from specimen 
providers? 
a. Example: Influenza Coordinator and PHL may regularly review specimen submission data for 

quality indicators such as number of specimens rejected for poor quality, number of 
inconclusive test results, etc. 

b. Example:  Influenza Coordinator and PHL may regularly review number of specimens received 
compared to number designated by sample size calculators. Sampling may be adjusted as 
appropriate.  

3. Does your laboratory have mechanisms in place to ensure that representative specimens are being 
submitted to CDC or CDC-designated laboratories in accordance with annual specimen submission 
guidance and other CDC requests? 

a. Example: Use LIMS and tracking spreadsheets to monitor the timeliness of influenza 
surveillance testing and submissions to CDC or CDC-designated laboratories. Regularly check 
to ensure specimens submitted to CDC are representative of the influenza activity in your 
jurisdiction (see examples in Sampling Implementation) and current CDC guidelines. Verify 
that shipment quantities and frequencies are in compliance with the CDC guidelines.  
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Surge Capacity for Influenza Surveillance, Novel Event Investigation and 
Outbreak Events 
The virologic surveillance system should be flexible and scalable for rapid, effective response to support 
initial diagnostic needs and case counts in novel event investigations, and enhanced surveillance 
outbreak and pandemic scenarios. Pre-event and during an event, communication and coordination 
between epidemiology and laboratory leadership will be essential to develop, refine and change the 
strategy for virologic surge sampling and testing.   

Pre-event:  

• Ensure that PHL representatives are included in state preparedness and pandemic planning 
activities.  Address the role and resource needs of the PHL in state/jurisdictional pandemic 
plans.   Pandemic Planning Information can be found at : 
www.cdc.gov/phpr/coopagreement.htm, www.cdc.gov/flu/pandemic-
resources/tools/index.htm. 

• Utilize the APHL “Emerging Infectious Disease Planning and Response Framework” to identify 
key partners and preparedness activities, including validation of new testing methodologies, 
biosafety, regulatory requirements, training, information dissemination, specimen collection 
and transport guidance.  
www.aphl.org/aphlprograms/infectious/emerging/Documents/EID_2005April_Emerging-
Infectious-Diseases-Planning-and-Response-Framework.pdf 

• Develop and maintain a laboratory pandemic surge plan that is integrated into a laboratory wide 
Continuity of Operations Plans (COOP).  The surge plan should address: 

o communication/coordination with epidemiologists for specimen triage, 
o algorithm changes to improve efficiency and throughput, or to meet specific 

surveillance needs,  
o resources (e.g., staff, cross-training, equipment, space, reagents and consumable 

supplies),  
o biosafety considerations for working with novel viruses,   
o options to mitigate the capacity gaps and bottlenecks identified in the state Lab 

Capacity Modeling report provided to participating states by APHL/CDC.  
• Establish mechanisms to determine and implement a sampling strategy for investigation 

following detection of a novel event.  Consider the potential scenarios that may define sampling 
approaches, such as the need to identify additional cases and detect person-to-person 
transmission.  Consider targeted surveillance options including clinical severity criteria, exposure 
risk, number of hospitalized cases/deaths, and other event specific needs. 

• Establish criteria for specimen triage, and decision points for performing diagnostic testing, 
and/or expanding virologic surveillance testing.  Draft scenario specific scale up and ramp down 
criteria that can be quickly applied when a novel event or outbreak occurs.  

• Define laboratory testing algorithms that may be implemented to accommodate the influx of 
surveillance and diagnostic specimens.   

http://www.cdc.gov/phpr/coopagreement.htm
http://www.cdc.gov/flu/pandemic-resources/tools/index.htm
http://www.cdc.gov/flu/pandemic-resources/tools/index.htm
http://www.aphl.org/aphlprograms/infectious/emerging/Documents/EID_2005April_Emerging-Infectious-Diseases-Planning-and-Response-Framework.pdf
http://www.aphl.org/aphlprograms/infectious/emerging/Documents/EID_2005April_Emerging-Infectious-Diseases-Planning-and-Response-Framework.pdf
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• Periodically assess laboratory contingency and crisis surge capacity, as defined in Surge 
Requirements Section. Laboratory Capacity modeling has been conducted in most state PHLs 
using a model developed by APHL and CDC (ref).  These models estimated baseline capacity, 
identified likely sources of bottlenecks in a surge event, and evaluated the impact of various 
changes on overall throughput.  Utilizing a surge algorithm with surge resources (staff, 
equipment, etc.) that are expected to be available to the laboratory during emergency periods 
of high testing demand provided a capacity increase of 127% compared to the Influenza A/B 
Typing Assay with reflex Influenza A Subtyping algorithm and baseline resources.  The 
implementation of a super surge process strategy, which included changing from the Influenza 
A/B Typing with full Influenza A Subtyping Panel baseline to an Influenza A/B Typing only testing 
algorithm, along with the addition of staff and equipment, could increase national aggregate 
PHL daily capacity from approximately 5,000 specimens to approximately 14,250 specimens – an 
estimated change of 185%. 

• Utilize sample size calculators to estimate number of samples to be collected and tested for 
various novel event investigation scenarios. Compare laboratory surge capacity to likely sample 
size expectations so that both epidemiology and laboratory leaders understand capacity gaps, if 
any.  Collaboratively explore strategies to reduce sample size or increase capacity. 

 
Event: 

• Use sample size calculators to determine the appropriate sample size for the investigation, 
based on the scenario, acceptable Confidence Level and Error rate. Sustaining testing to provide 
daily case counts will not be possible and states should consider use of sample size calculators to 
adjust testing volumes as necessary to answer key surveillance objectives as the event evolves. 

• Develop, refine and change state/local needs and/or CDC guidance as needed, based on the 
specific event: 

o Defined surveillance/investigation objectives 
o Targeted sampling approaches 
o Initial virus detection reporting criteria (laboratory to epidemiology) 
o Ramp up/ Ramp down criteria 

• Revise testing algorithms to improve efficiency and throughput or meet specific surveillance 
needs. 

 
Detailed guidance on pandemic response is beyond the scope of this document.  During a large scale 
event, CDC, CSTE, and APHL will coordinate to provide timely direction and support.  It is important that 
information disseminated by CDC, state health officials, and APHL to PH Laboratory Directors is 
disseminated to the laboratory staff.  Management and technical staff should participate in CDC/APHL 
conference calls to obtain pertinent recommendations. 
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Financial Resources 
Every state will need to determine how to achieve influenza surveillance goals to meet national and 
state needs. Federal resources (funding, reagents) distributed to states need to be directed principally to 
activities that support overall national priorities.  State/local capabilities beyond those recommended as 
essential to meet national virologic surveillance goals will require securing sustainable state or 
jurisdictional funding.  When optimizing services and justifying budget requests, PHLs and surveillance 
programs should work cooperatively to address:  

• Essential elements defined in this roadmap for national surveillance. 
• Options for shared services among PHLs. 
• Scalability of the surveillance system based on available resources. 
• State/local specific influenza surveillance expectations or operational issues. 

 
Cost Accounting 

Optimizing resources and justifying funding requests will require better cost accounting at the national, 
state and local level. Results from the 2011 Right Size Influenza Virologic Surveillance Landscape survey 
showed that 35% of state PHLs (16 out of 45 SPHLS) were unable to provide accurate estimates of 
influenza testing costs or were only able to provide rough estimates. There are many advantages to 
effective cost accounting including, but not limited to: 

• Identify true cost of virologic surveillance 
• Plan and allocate resources for each influenza season 
• Justify surveillance program and laboratory testing budgets 
• Assess which surveillance components are covered by various funding sources (e.g. federal vs 

state funds) 
• Calculate the cost the PHL absorbs beyond the actual state or federal funds provided 
• Ensure PHLs and programs are good stewards of existing resources 
• Determine and justify the most efficient testing algorithm for various scenarios (see Laboratory 

Testing Section for additional information on testing algorithms) 
• Write grant proposals 
• Characterize impacts of funding reductions 

The cost of performing influenza surveillance testing varies across jurisdictions. While there is no 
standard method that can be applied across all jurisdictions to assess costs, at a minimum a cost 
analyses should include four areas related to influenza surveillance13: labor, consumable materials, 
equipment, and overhead/shipping.  

• Labor – Including laboratory, epidemiology/influenza coordinator, and information technology staff 
salaries, fringe/benefits costs, and capabilities.  

                                                           
13 APHL internal report on influenza cost factors, unpublished data. 



IMPLEMENTATION SECTION FINANCIAL RESOURCES 
 

Draft 3 for Review ONLY, not for broad distribution    77 
 

• Consumable Materials – Including material costs for specimen collection materials (if provided to 
the specimen submitters by the surveillance program or laboratory), submitter incentives (if 
provided), reagents and testing kits used for extraction and rRT-PCR processes, as well as 
consumables both directly and indirectly associated with PCR testing. If the laboratory is performing 
any additional tests as defined in the Laboratory Section, costs per test should be determined for 
these consumables as well. 

• Equipment – Including acquisition, service/maintenance, and depreciation costs for all equipment 
used for influenza testing. 

• Overhead & Miscellaneous – Including costs associated with facilities, surcharges, utilities, sentinel 
provider networks (e.g. provider communication tools), information technology support, 
transportation of specimens to and from the laboratory, training, and travel.  
 

It may also be helpful to reference CMS Medicare/Medicaid CPT codes and fee schedules when 
performing cost analysis. The federal standards for clinical diagnostic reimbursement for testing can 
help estimate laboratory costs for surveillance testing as well as serve as a comparator to true cost 
accounting. The CMS fee schedule will vary across states, and PHLs should reference the most recent 
CPT fee schedule for their state. Listed below are some of the relevant CPT codes for influenza 
surveillance testing that may assist with determining laboratory costs.  

• CDC Flu rRT-PCR Dx Panel: 87501 x 2 if assay uses separate wells for Flu A and Flu B.  
o If a laboratory uses a commercial multiplex test, reference the 87502 code x 1 for up to two 

analytes.   
• Influenza subtyping: 87503 x number of analytes (e.g., influenza A(H1N1), influenza A(H3N2) and 

influenza A(H1N1)pdm).  
• Virus culture: 87252.  
• Virus culture by shell vial: 87254  
• Immunofluorescent identification (if culture positive) and hemadsorption: 87253  
 

Allocating Available Funds 

These questions address suggested processes for cost analysis and coordination needed to optimize 
funding allocation among those involved in influenza surveillance within the state.  

1. Do you have a routine process for having all involved parties meet to discuss grant development, 
planning, fund allocation, and deliverable/benchmark monitoring? 

2. Do you have a process for determining how much it costs your jurisdiction to perform influenza 
virologic surveillance?  

a. Example: Perform a detailed cost analysis for both surveillance program and laboratory 
components.  See the cost accounting section above for some helpful tips.   

3. Do you have a method or process for allocating funds across program and laboratory elements?  
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a. Example: Appropriate representatives of the laboratory and surveillance program meet at 
the beginning of each season and periodically throughout season to discuss allocation of 
funds and monitor expenditures throughout the season.  

4. Are ELC, PHEP, and quality management benchmarks considered in prioritization of funding 
allocation?  

 

Table 1 is provided as a tool to facilitate funding allocation discussions and to help identify potential 
funding gaps. Use of this table,  or a similar state- developed tool, can help elucidate the actual costs of 
influenza surveillance and provide a basis for discussion and priority setting. This table can be modified 
to fit your jurisdiction’s funding sources and surveillance components. Depending on the level of detail 
desired, you can complete this table by listing dollar amounts, percentages or simply using checkmarks 
to indicate which surveillance components are funded by each of these sources in your jurisdiction.   

Table 1. Resource Allocation Tracking Table 

 ELC PHEP State Other: 
______ 

Surveillance coordinator     

Epidemiology staff     

Laboratory staff     

Laboratory testing reagents, supplies (not 
provided by CDC)     

LIMS/electronic reporting/IT support     

Specimen collection supplies (e.g. VTM, 
swabs)     

Specimen transport (e.g., shipping boxes, 
courier or commercial carrier costs)     

Sentinel provider incentives     

Equipment & equipment maintenance 
costs, including service contracts     

Laboratory Overhead (e.g. travel/training, 
autoclave/waste, 
printing/publications/education/press 
releases) 

   

 

Supporting local capacity (e.g. local PHLs 
and programs)     

Other: _______________     

Other: _______________     

 

 



IMPLEMENTATION SECTION FINANCIAL RESOURCES 
 

Draft 3 for Review ONLY, not for broad distribution    79 
 

Resource Justification 

As previously mentioned, state/local capabilities beyond those recommended as essential to meet 
national virologic surveillance goals will require securing alternate, supplemental, sustainable state or 
local funds.  As federal and states funds decline in this post-pandemic period, it may be necessary to 
explore options for alternate non-traditional funding sources, such as research grants, or academic 
partnerships for special studies.   Justifying resource needs requires an accurate estimate of surveillance 
system costs and funding needs/gaps.  

Funding Fact Sheet Tool for States 

Fact sheets and success/impact stories are useful tools when requesting funds and resources to meet 
jurisdictional surveillance requirements. Appendix D provides a funding justification “fact sheet” 
template that can be modified and used as a tool by public health laboratory leaders to highlight a 
specific jurisdiction’s program impact and funding needs for influenza virologic surveillance.  To see 
other example fact sheets, please visit www.aphl.org/policy/facts/Pages/default.aspx. 

Intended Use: Public health laboratory leaders can customize this document using the editable version 
of Appendix D located at www.aphl.org/xxxx. This is intended to be used to highlight surveillance 
program successes, impact, and funding needs to non-public health audiences such as state and local 
health officers, policy makers and other government officials.  

Instructions for Use: To create a jurisdiction-specific fact sheet, go to www.aphl.org/xxxx for an editable 
version of Appendix D that leadership can modify to highlight their own program’s success and funding 
needs. For example, the current template highlights the influenza A(H3N2)v outbreak and the PHLs’ 
response to the outbreak.  If a state was impacted by influenza A(H3N2)v, the template anecdote may 
only need minor changes; however if a state has a better example of how their program has impacted 
their state and/or national  surveillance it may be necessary  to adapt or revise this section.   

Users will notice that the fact sheet uses basic, non-scientific language; the level of technical detail 
included should be tailored to the target audience. In the example language in Appendix D, the target 
audience would be a lay person that has no prior knowledge of influenza testing, surveillance, or public 
health laboratories. For example, the term such as “influenza” is replaced with “flu,” a widely 
recognized, colloquial reference.    

The template also includes a box to highlight funding needs. It is recommended that this box only 
include the funding needs being requested of the specific target audience. Some jurisdictions may prefer 
to use this fact sheet solely to promote impact and success, in which case the funding box can be 
deleted. Lastly, keep the fact sheet focused on a specific topic and/or request. The recommended 
maximum length is one page, front and back. 

http://www.aphl.org/policy/facts/Pages/default.aspx
http://www.aphl.org/xxxx
http://www.aphl.org/xxxx
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Appendix A: Surveillance Sampling Process Map 
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Appendix B: Sample Size Calculator Instructions for Use  

Sample Size Calculator Instructions for Use: 
User guide will be added. 
 
Situational Awareness 
 

   

  Average Population 
Confidence Level (5% Margin of Error) 

95 90 85 
Less than 2 Million 1,094,706 118 87 68 
2-5 Million 3,530,463 132 94 73 
5-10 Million 7,193,033 135 96 74 
10-20 Million 15,214,189 137 97 74 

 

 
 
Novel Event Detection at national thresholds, assuming 10% Flu+/MA-ILI, 
using approx.  60% MA-ILI specimens and 40% specimens pre-screened Flu + 
 

  
Average 

Population 

Confidence Level (5% Margin of Error) 
95 (1/200) 95 (1/165) 90 (1/165) 

~60% 
MA-ILI 

~40%  
Flu + 

~60%  
MA-ILI 

~40% 
Flu + 

~60%  
MA-ILI 

~40% 
Flu + 

Less than 2 Million 1,094,706 13 1 6 2 4 1 
2-5 Million 3,530,463 41 3 15 4 13 3 
5-10 Million 7,193,033 82 6 22 9 16 7 
10-20 Million 15,214,189 47 24 27 21 22 16 

 

Novel Event Detection at national detection thresholds using 100% unscreened MA-ILI specimens 
 

  Average Population 
Confidence Level (5% Margin of Error) 

95 (1/200) 95 (1/165) 90 (1/165) 
Less than 2 Million 1,094,706 21 17  13 
2-5 Million 3,530,463 68 55  43 
5-10 Million 7,193,033 137 112  86 
10-20 Million 15,214,189 287 237 182 
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Appendix C:  Laboratory methods 
 
Requirements for Influenza Detection and Identification Methods 

The below chart provides several influenza testing methodologies, described in the Laboratory Testing 
Implementation section.  The chart provides only high level equipment, and material and reagent needs, 
more detailed needs should be obtained from the standard operating procedure being implemented 
within your laboratory. 
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Equipment           
   Biological safety cabinet X X X X X X X X 

D
EP

EN
D

EN
T 

O
N

 S
PE

CI
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C 
PR

O
CE

D
U
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   Centrifuge with carriers and containment X  X      
   Centrifuge, cytospin    X     

   Cold block X        
   Microcentrifuge, benchtop X    X X   

   Microscope, light  X       
   Microscope, fluorescence   X X     

   Heating block      X   
   Incubator  X X X   X  

   Real Time PCR instrument X     X   
   Gel documentation system      X   

   PyroMark™ vacuum prep tool and workstation      X   
   Roller apparatus  X       

   Splash shield with goggles     X    
   Mirror stand to read plate reactions        X 

   Liquid dispensers and diluters X X X X  X X X 
   Pyrosequencing instrument           X      
   Thermocycler-conventional           X      

   Transilluminator           X      

Victor X4 or Equivelant Fluroescent Reader             X X   

CDC JASPR Software (IC50)             X X   
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Requirements for Influenza Detection and Identification Methods (continued) 
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Materials & Reagents          

 

   Miscellaneous laboratory glassware  X X X X  X X X 
NA Drugs (e.g. oseltamivir)       X  

NA Sensitive & NA Resistant Influenza Virus Controls      X X  
Opaque flat bottom 96well plates       X  

12 column  & single reservoirs       X  
Cell Culture Flasks  X X      

   Cell culture sensitive to influenza viruses  X X      
   Cell culture medium   X X      

   Ethanol, 100%/molecular grade X     X X  
   Microcentrifuge tubes, DNase/RNase free X     X   

   Molecular grade water X     X X  
   Monoclonal antibodies to influenza A and B viruses   X X     

   Fluorescent conjugate (if MAbs not conjugated)    X X     
   Fixative (e.g., acetone) to prepare (“fix”) cells    X X     

   Containers to rinse stained slides    X     
   Incubation chamber/container    X     

   Influenza primers and probes X     X   
   Influenza positive and human specimen controls X        

   Neuraminidase inhibition drug       X  
   Neuraminidase assay kit       X  

   Nucleic acid extraction/isolation kits, multiple X     X   
   rRT-PCR mastermix X     X   

  Pyrosequencing Reaction mix      X   
   Red blood cell solution, standardized  X      X 

   Phosphate buffered saline (PBS)  X X X   X X 
   Pyrosequencing instrument      X   

   Transilluminator      X   
   U-bottom microtiter plates        X 

   Plate cover tapes        X 
   Antisera against influenza A and B, treated         X 

Expertise Level  
 

 
 

 
 

 
  

 
 

 
 

 
 

 
 
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STATE FUNDING 

FY2013 <$50k> (Enacted) 
FY2014 <$85k>(State Required Amount) 

Appendix D: Funding Fact Sheet Template 

PREVENT FLU ILLNESS AND DEATHS 
<JURISDICTION NAME> PUBLIC HEALTH ACTIVITIES PREVENT FLU 
Every year over <3,000> people are hospitalized, around <200> deaths occur in <state>, more than 
<20,000> doctors room and emergency room visits are made, and more than <500,000> work and 
school days are lost because of influenza (respiratory flu) even with everything we are already doing to 
prevent flu illnesses.  We can reduce the number of illnesses and deaths from flu with more effective 
vaccines, maintaining critical laboratory testing and improving the quality and use of public health data 
about flu. The work of our state public health laboratory and CDC contributes to the development of 
new vaccines as flu viruses change each year. We could improve our public health flu prevention and 
detection efforts by optimizing our state’s ability to receive and test samples in the public health 
laboratory and share the information with state and federal health officials. At a minimum, we need to 
maintain our state’s current ability to monitor respiratory flu in our community. Improvements in the 
quality of reliable public health data can contribute to healthcare cost savings through reduced 
antibiotic usage, reduced disease transmission, and reduced hospitalizations.  

<JURISDICTION>’S FUNDING NEEDS FOR EFFECTIVE FLU DETECTION AND PREVENTION 

Governmental public health laboratories and health departments play a crucial role in flu detection, 
characterization, prevention and pandemic preparedness. Advances in testing and a highly-trained 
public health laboratory workforce allowed for a successful response to the 2009 flu pandemic and 
enabled the early detection and investigation of a 
number of new potential pandemic strains since 
then. However, declining federal and state funding 
to support public health laboratory testing, coupled 
with increasing shortages of public health 
laboratory staff with necessary expertise, threaten 
the success of current programs, and their ability to address ongoing pandemic threats.  An effective flu 
monitoring system that meets both state and federal public health needs requires funding to:   

• Improve and maintain <Jurisdiction>’s ability to collect, test, and interpret a sufficient number of 
flu samples to allow state and federal health officials to make informed decisions. 

• Enhance laboratory identification of new flu viruses to support policy decisions such as school 
closures to help control the spread of disease and to support patient treatment decisions. 

• Support efforts to ensure sufficient number of flu samples are received by the governmental 
public health laboratory to provide real-time details on flu activity in our state. 

• Enhance public health outreach, training and coordination with health care providers, hospitals 
and private sector laboratories. 

• Support development and maintenance of electronic reporting of laboratory results allowing 
public health official and health care providers to respond to test results rapidly. 

http://www.aphl.org/xxxxx
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During the 2009 flu 
pandemic, the laboratory 
test being performed at 
public health laboratories 
was “the sine qua non of 
every action in public 
health regarding the virus, 
from closing a 
neighborhood school to 
shutting down 
international flights. Effects 
near and far rippled from 
what the test could tell 
about the virus.”  

--Thomas R. Frieden, MD, 
MPH, Director, CDC 
adapted from Lessons from 
a Virus 

• Expand the ability to test samples by increasing and cross-training public health laboratory staff 
to maintain routine flu monitoring and surge capacity for another 
pandemic.  

• <ADD/REMOVE/MODIFY FUNDING NEEDS STATEMENTS AS 
APPROPRIATE FOR YOUR JURISDICTION>. 

 

STATE IMPACT – Detecting a New Flu Virus  

During the summers of 2011 and 2012, a new flu virus*, not covered by 
current vaccines, was detected, mostly in people who came in contact 
with sick pigs at agricultural fairs. Due to diligent work by the health 
department and public health laboratory, we were able to limit the 
spread of this virus to people and allow the public to enjoy the fairs. The 
public health laboratory played an integral role in detecting this new flu 
virus and promptly shared this information with state and national health 
officials so preventative measures could be implemented. Our public 
health laboratory shared samples containing the new virus with CDC to 
help national flu experts prepare for and respond to this potential new 
threat. <CAN BE REPLACED WITH JURISDICTION-SPECIFIC STORY> 

CONTACT 
For more information, contact <NAME, <TITLE>, <PHONE NUMBER, 
<EMAIL> 

 

 

 

 

 

 

 

 

 

 

*To learn more about the influenza A(H3N2) variant virus referenced here, please visit: 
www.cdc.gov/flu/swineflu/h3n2v-cases.htm 

http://www.aphl.org/xxxxx
http://www.cdc.gov/flu/swineflu/h3n2v-cases.htm
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Appendix E:  Glossary of Terms and Acronyms 
The following terms and acronyms are defined here according to their usage in this document; terms 
may have additional meanings beyond these descriptions.   

Term/Acronym Definition (as used in this document) 

APHL Association of Public Health Laboratories; the national nonprofit organization that 
represents governmental public health; www.aphl.org 

CDC Centers for Disease Control and Prevention; Federal organization within the U.S. 
Department of Health and Human Services, to protect health and promote quality of 
life through the prevention and control of disease, injury, and disability.; 
www.cdc.gov 

CLIA ‘88 Clinical Laboratory Improvement Amendments of 1988; the Clinical Laboratory 
Improvement Amendments (CLIA) were passed by the U.S. Congress in 1988 to 
establish quality standards for all laboratory testing to ensure the accuracy, reliability 
and timeliness of patient test results regardless of where the test was performed; 
www.cdc.gov/clia/   

CSTE Council of State and Territorial Epidemiologists; an organization of member states 
and territories representing public health epidemiologists; www.cste.org 

DOT Department of Transportation; U.S. government agency with responsibilities that 
include regulating the transport of dangerous or hazardous materials  

Drifted viruses Small changes in the virus that happen continually over time.  Antigenic drift is a 
mechanism for variation in viruses that involves the accumulation of mutations 
within the genes that code for antibody-binding sites, which reduces or inhibits the 
binding of neutralizing antibodies.  

EIP Emerging Infections Program; a program administered by the CDC in which a 
network of 10 state health departments and their partners conduct specialized 
surveillance, prevention, and control of emerging infectious diseases. 

ELC Epidemiology and Laboratory Capacity cooperative agreements (grants) to states. 
ELR Electronic Laboratory Reporting; the electronic transmission to public health of 

laboratory reports which identify reportable conditions 
ELR for 
Meaningful Use 

Activities overseen by Centers for Medicare & Medicaid Services  in support of 
interoperable electronic health records, including electronic laboratory reporting,   
which can be used to achieve measurable outcomes.    

FLuView CDC website, provides data and analysis of current influenza activity; 
www.cdc.gov/flu/weekly/summary.htm 

HL7 Health Level 7; standards developed by a non-profit, ANSI-accredited organization 
that provides standards for the exchange, integration, sharing, and retrieval of 
electronic health information; www.hl7.org/ 

HPAI Highly pathogenic avian influenza; influenza viruses that can cause disease in 
chickens when they are infected, but does not relate to disease-causing capabilities 
related to other species  

IATA International Air Transport Association; responsibilities include regulating the air 
transport of dangerous or hazardous materials; www.iata.org 

http://www.aphl.org/
http://www.cdc.gov/
http://www.cdc.gov/clia/
http://www.cste.org/
http://en.wikipedia.org/wiki/Antibody
http://www.cdc.gov/flu/weekly/summary.htm
http://www.hl7.org/
http://www.iata.org/
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ILI Influenza-Like Illness; defined as fever (temperature of 100°F [37.8°C] or greater) and 
cough and/or sore throat; used as a measure of illness that may be caused by 
influenza viruses 

ILINet U.S. Outpatient Influenza-like Illness Surveillance Network (ILINet); healthcare 
providers in all states, the District of Columbia and the U.S. Virgin Islands who report 
to CDC the total number of patients seen and the number of those patients with 
influenza-like illness (ILI) by age group 

IRR Influenza Reagent Resource; organization established by the U.S. CDC to provide 
registered users with reagents, tools and information to studyand detect influenza 
virus; http://influenzareagentresource.org 

LIMS Laboratory Information Management System; also known as a Laboratory 
Information System (LIS), a software system to support laboratory operations, 
possibly including data tracking and exchange, sample tracking, and informatics. 

LOINC Logical Observation Identifiers Names and Codes; a universal code system to allow 
the exchange and aggregation of electronic health data from many independent 
systems; http://loinc.org 

LRN Laboratory Response Network; a national network of more than 150 local, state and 
federal public health, food testing, veterinary diagnostic, and environmental testing 
laboratories to respond to public health emergencies. http://emergency.cdc.gov/lrn/ 

MDCK Madin-Darby Canine Kidney; a cell culture line used primarily for culture of influenza 
viruses 

MMWR Morbidity and Mortality Weekly Report; often called “the voice of CDC,” the weekly 
publication provides timely, reliable, authoritative, accurate, objective, and useful 
public health information and recommendations; www.cdc.gov/mmwr 

Neuraminidase 
Inhibition 

Preventing the normal function of a protein present in influenza viruses 
(neuraminidase) that allows the virus to be released from infected cells; also a 
method to determine one component of the subtype of an influenza virus.  

NLS National Laboratory System; a proposed nationwide laboratory system to provide 
communication, coordination and testing capacity to effectively detect and report 
outbreaks and exposures; www.cdc.gov/mlp/nls.aspx 

NLTN National Laboratory Training Network; a joint program of APHL and the CDC to 
develop and deliver education programs for professionals in both public and private 
sector laboratories; www.aphl.org/training/nltn/pages/default.aspx 

Novel influenza 
virus 

Reassortant or animal origin virus found in humans or previously unidentified 
antigenic virus subtype. 

NREVSS National Respiratory and Enteric Virus Surveillance System; a laboratory-based 
system managed by CDC to monitor patterns in the detection of respiratory syncytial 
virus (RSV), human parainfluenza viruses, adenoviruses and rotavirus; 
www.cdc.gov/surveillance/nrevss/ 

PCR Polymerase Chain Reaction; method to detect DNA. 
Phenotypic The observable characteristics, e.g., morphology, behavior, biochemical properties,  

of an organism, resulting from the expression of the organism's genes and 
environmental factors, as compared to genotypic, which refers to the genetic 
makeup of the organism. 

http://influenzareagentresource.org/
http://loinc.org/
http://emergency.cdc.gov/lrn/
http://www.cdc.gov/mmwr
http://www.cdc.gov/mlp/nls.aspx
http://www.aphl.org/training/nltn/pages/default.aspx
http://www.cdc.gov/surveillance/nrevss/
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PHEP Public Health Emergency Preparedness; program of cooperative agreements 
established by the U.S. government to provide funding, guidance, and technical 
assistance to state and local public health departments to improve the readiness to 
respond to a variety of threats, including infectious diseases, natural disasters, 
biological or chemical events, etc. 

PHL Public Health Laboratory; laboratory that performs testing and other laboratory 
services on behalf of the entire jurisdiction as part of the public health system to 
protect the public against diseases and other health hazards.  

PHLIP Public Health Laboratory Interoperability Project; a collaboration between CDC and 
APHL to establish reliable laboratory data exchange between state public health 
laboratories and the CDC; 
www.aphl.org/aphlprograms/informatics/collaborations/phlip/pages/default.aspx 

Pyrosequencing Method of determining the order of nuceloties in DNA; can be used in determining 
the presence of selected mutations that denote resistance of influenza viruses to 
antiviral medications. 

RIDT Rapid influenza diagnostic test; Tests to detect influenza viruses that are 
commercially available and can be completed within 15-30 minutes. 

rRT-PCR Real-time reverse transcription polymerase chain reaction; method to detect RNA by 
creating complementary DNA.     

SNOMED Systematized Nomenclature of Medicine; collection of medical terminology that 
includes codes for diseases, procedures, microorganisms, etc., to allow consistent 
indexing, storage, retrieval, and aggregation of clinical data across medical records.   

SPHL State Public Health Laboratory; laboratory that performs testing and other 
laboratory services on behalf of the entire jurisdiction, where the jurisdiction is the 
state, part of the public health system protecting the public against diseases and 
other health hazards. 

Subtype Groupings within the influenza A viruses, denoted by the hemagglutinin (“H”) and 
neuraminidase (“N”) of the virus, e.g., influenza A (H1N1) or influenza A (H3N2). 

Threshold The level or point at which an event occurs or decision is made, the “cut-off point”.   
Unsubtypable Any influenza positive specimen that cannot be definitively typed and subtyped as a 

circulating seasonal influenza virus.  Influenza positive specimens producing non-
standard or inconclusive results as defined in the CDC Human Influenza Virus Real-
Time RT-PCR Diagnostic Panel Instructions for Use package insert. 

USPS United States Postal Service; responsibilities include regulating the transport of 
dangerous or hazardous materials in the U.S. Mail; www.usps.com/ 

Warm Base Minimum state of readiness.  In this context, applies to laboratory capacity. 
WHO 
Collaborating 
Laboratory 

Laboratory testing site that participates in the World Health Organization global 
influenza surveillance system, providing data and samples to the CDC, a WHO 
Collaborating Center for Influenza.   

 

http://www.aphl.org/aphlprograms/informatics/collaborations/phlip/pages/default.aspx
http://www.usps.com/
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Appendix F:  Additional Resources and References 
APHL’s Emerging Infectious Diseases Planning and Response Framework 

A checklist to be used by public health laboratory leaders and scientists that outlines the various 
elements public health laboratories must address with each disease outbreak or emerging 
threat. www.aphl.org/aphlprograms/infectious/emerging/Documents/EID_2005April_Emerging-
Infectious-Diseases-Planning-and-Response-Framework.pdf 

 
CDC’s FluView 

FluView provides regular summary reports of influenza activity including interactive maps, viral 
surveillance data, antigenic characterization, antiviral resistance, novel influenza activity, and 
many other valuable data summaries.  
www.cdc.gov/flu/weekly/fluactivitysurv.htm  
 

CDC’s Seasonal Influenza Website 
CDC’s website provides up to date information on current seasonal influenza activity as well as 
critical updates regarding any emerging viruses or issues.   
www.cdc.gov/flu/  
Clinical Description & Lab Diagnosis of Influenza, 
www.cdc.gov/flu/professionals/diagnosis/index.htm  
Guidance for Clinicians on the Use of Rapid Influenza Diagnostic Tests, 
www.cdc.gov/flu/professionals/diagnosis/clinician_guidance_ridt.htm 
Rapid Diagnostic Testing for Influenza, 
www.cdc.gov\flu\professionals\diagnosis\rapidlab.htm  
 

Google Flu Trends, www.google.org/flutrends/  
 

Joint Commission:  Strategies for Improving Rapid Influenza Testing in Ambulatory Settings (SIRAS), 
www.jointcommission.org/siras.aspx 

 
Interim Guidance on Use of Intervals, Triggers, and Actions for Novel Influenza A (H1N1) Response 

www.flu.gov/planning-preparedness/federal/operationalplans.html# (Appendix A) 
 
Laboratory Efficiencies Initiative (LEI) Resources and Tools 

This website provides resources and tools for the LEI have been designed to address the needs of 
public health laboratories.  Current available resources assist with services changes, legal 
considerations for sharing services and third-party billing, such as “A Practical Guide to Assessing 
and Planning Implementation of Public Health Laboratory Service Changes.” 
www.aphl.org/aphlprograms/lss/Laboratory-Efficiencies-Initiative/Pages/Resources-and-
Tools.aspx  

 
Laboratory System Improvement Program (L-SIP) 

http://www.aphl.org/aphlprograms/infectious/emerging/Documents/EID_2005April_Emerging-Infectious-Diseases-Planning-and-Response-Framework.pdf
http://www.aphl.org/aphlprograms/infectious/emerging/Documents/EID_2005April_Emerging-Infectious-Diseases-Planning-and-Response-Framework.pdf
http://www.cdc.gov/flu/weekly/fluactivitysurv.htm
http://www.cdc.gov/flu/
http://www.cdc.gov/flu/professionals/diagnosis/rapidlab.htm
http://www.google.org/flutrends/
http://www.jointcommission.org/siras.aspx
http://www.flu.gov/planning-preparedness/federal/operationalplans.html
http://www.aphl.org/aphlprograms/lss/Laboratory-Efficiencies-Initiative/Pages/Resources-and-Tools.aspx
http://www.aphl.org/aphlprograms/lss/Laboratory-Efficiencies-Initiative/Pages/Resources-and-Tools.aspx
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APHL’s Laboratory System Improvement Program (L-SIP) advances the efficacy of state and local 
public health laboratory systems through a guided process of performance evaluation, system 
improvements, and periodic evaluation and reassessment. Participating member laboratories 
receive resources and technical assistance to guide them on their way to system excellence. 
www.aphl.org/aphlprograms/lss/performance/pages/default.aspx  
 

Public Health Emergency Preparedness Cooperative Agreements (PHEP) 
CDC’s PHEP website provides valuable resources including cooperative agreement guidance, 
training videos, and CDC’s “National Standards for Public Health Preparedness Capabilities” 
document.  
www.cdc.gov/phpr/coopagreement.htm  

 
WHO Interim Global Surveillance Standards for Influenza  

“This document proposes surveillance objectives and describes global standards for a minimal 
basic respiratory disease surveillance system for the monitoring of influenza.” 
www.who.int/influenza/resources/documents/INFSURVMANUAL.pdf 
 

WHO Global Influenza Surveillance Network – Manual for the laboratory diagnosis and virological 
surveillance of influenza  

“WHO has therefore developed this manual in order to strengthen the laboratory diagnosis and 
virological surveillance of influenza infection by providing standard methods for the collection, 
detection, isolation and characterization of viruses.” 
http://whqlibdoc.who.int/publications/2011/9789241548090_eng.pdf 

 
 
  
 

http://www.aphl.org/aphlprograms/lss/performance/pages/default.aspx
http://www.cdc.gov/phpr/coopagreement.htm
http://www.who.int/influenza/resources/documents/INFSURVMANUAL.pdf
http://whqlibdoc.who.int/publications/2011/9789241548090_eng.pdf
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