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Background

 The 2002 Global Agenda on Influenza Surveillance and Control identified the strengthening 
of influenza surveillance as a priority activity. Strengthening of influenza surveillance was also 
highlighted in a resolution of the World Health Assembly in May 2003, titled “Prevention and control 
of influenza pandemics and annual epidemics”. The global outbreak of avian influenza A/H5N1 
has also demonstrated the importance of establishing and strengthening influenza surveillance 
capacity. To better describe the epidemiology, seasonality and disease burden of influenza, 
surveillance systems in many developing countries need improvement. This is especially true 
in tropical and subtropical countries where relatively little is known about influenza. Historically, 
countries with National Influenza Centres (NIC) have conducted virological surveillance to monitor 
circulating influenza virus strains and detect new variants. While critically important, virological 
surveillance systems alone cannot provide the information needed to support influenza control 
efforts, particularly vaccination. Improvements in national surveillance systems that facilitate the 
collection and analysis of both virological and epidemiological data are essential, in order to provide 
a more complete understanding of the burden of influenza. Such improvements also have the 
added benefit of increasing pandemic preparedness. The following guidance is designed to assist 
the Ministry of Health staff responsible for establishing, operating and improving national influenza 
surveillance systems.

General Considerations Related to Surveillance

 Surveillance can be defined as the systematic collection, analysis, and interpretation of data 
for use in the planning, implementation, and evaluation of public health practice. The nature of 
surveillance is practical and it is important that information gained from data analysis be linked to 
public health decisions and actions. In other words, only data that will be used should be collected. 
To be most effective, a surveillance system must be able to collect, manage and report data in a 
consistent, clear and timely manner.

The WHO Global Influenza Surveillance Network
 
 In 1952, WHO established an international laboratory-based surveillance network for influenza. 
The network currently consists of 122 National Influenza Centre (NIC) laboratories in 94 countries, 
and four WHO Collaborating Centres for Reference and Research on Influenza (WHO CC). The 
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primary purpose of the WHO network is to detect the emergence and spread of new antigenic 
variants of influenza, to use this information to update the formulation of influenza vaccine, and to 
provide as much warning as possible of the next pandemic. National Influenza Centres (NICs) are 
national institutions designated by national Ministries of Health and recognised by WHO for the 
purposes of participating in the WHO Global Influenza Programme. NICs operate under “Terms of 
Reference for National Influenza Centres” (1).

 Many countries also conduct routine, passive surveillance that collects clinical and epidemiological 
information on influenza cases. Typically, cases captured by such surveillance systems are not 
laboratory-confirmed and could be caused by a pathogen other than influenza virus. For this reason, 
it is more accurate to refer to such systems as Influenza-like Illness (ILI) Surveillance. These ILI 
surveillance systems are generally managed by the Bureau of Communicable Disease or a similar 
programme. ILI surveillance usually captures the majority of cases from public outpatient health 
care settings. Increasingly, some countries also conduct surveillance for influenza infections 
resulting in more serious illness with hospitalization. Several countries collect data from private 
medical facilities. To provide the most complete information about influenza, national influenza 
surveillance systems should coordinate the collection, analysis and reporting of both virological and 
epidemiological data.

Public Health Uses of Influenza Surveillance Data

�  Development of National Influenza Control Policy: Knowledge of the seasonality, risk 
groups, and influenza disease burden is needed to assist national public health authorities 
in formulating control policies, including influenza vaccination.

� Monitoring circulating viruses: The early detection and characterization of new variants of 
circulating influenza viruses allows for annual updates of influenza vaccines, the detection 
of new influenza viruses that may have pandemic potential, and antiviral drug resistance 
monitoring.

� Outbreak Detection and Monitoring: Early detection and investigation of possible 
influenza outbreaks is essential for rapid public health intervention and improved case 
management.

Influenza Surveillance Systems Described in These Guidelines

Sentinel Influenza Surveillance

 Sentinel surveillance systems collect clinical specimens and epidemiological data from selected 
health care facilities that are demographically and geographically representative of the country. 
Specimens and epidemiological data are routinely collected from patients consulting at sentinel 
sites and sent to the NIC for testing and analysis. A national influenza surveillance system may 
include one or more NICs or a national network of laboratories reporting to a single NIC. The 
NIC then sends representative or non-typable influenza virus isolates to one of the four WHO 
Global Collaborating Centres for Reference and Research on Influenza for further identification and 
antigenic and genetic characterization. NICs regularly report data to national public health authorities 
and to WHO through FluNet (2). Annex 2 outlines the steps in sentinel influenza surveillance. The 
epidemiological and clinical information, i.e. information about the disease itself, are an essential 
part of the sentinel influenza surveillance. Such data are needed to describe the burden of influenza 
to the public and to policy makers. 
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An Event-based Surveillance as Early Warning System 

 An event-based surveillance system can be established through which health care workers, 
community residents, local government officials, or media could report an unusual incidence or 
clusters of ILI or sARI cases. Designated teams should be trained to investigate and confirm 
such outbreaks. Laboratory confirmation of the initial cases is not required for reporting but is an 
essential part of the investigations. Baseline trends should be established. Unexpected increases 
in the number of patients in a particular area warrant further investigation.
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1.1 Case definitions

Influenza-like illness (ILI):
A person with sudden onset of fever >38°C and cough or sore throat in the absence of
other diagnosis.

Note: The onset of fever should be within three days of presentation and fever should be measured 
at the time of presentation.

Severe Acute Respiratory Infection (sARI)
� meets ILI case definition (sudden onset of fever >38°C and cough or sore throat in the 

absence of other diagnosis), and
� shortness of breath or difficulty breathing, and
� requires hospital admission.

Influenza Case: A patient with ILI or sARI and laboratory confirmation of influenza infection through 
Ribonucleic Acid (RNA) detection, antigen detection, or virus isolation.

1.2 Sentinel sites

 A sentinel site is a health care facility (a clinic, a health centre or outpatient department of a 
hospital, or the inpatient ward of a hospital) where patients meeting a case definition are identified 
and respiratory specimens and patient information are collected.
 
 Important questions to consider when selecting sentinel sites for surveillance include

- Does the patient population represent the broader community in terms of age, gender, 
race/ethnicity and other socioeconomic characteristics?

- Does the site have a sufficient patient volume such that the establishment of sentinel 
surveillance is cost-effective?

- Does the sentinel site contribute to the geographic representativeness of the surveillance 
system?

- Ease of specimen transport from the sentinel site to the laboratory?

Section 1:
Sentinel Influenza Surveillance



Section 1: Sentinel Influenza Surveillance

�

 For ILI surveillance, general outpatient or family practice clinics are ideal sentinel sites. Specialty 
outpatient clinics, such as obstetrics and gynaecology clinics, diabetes clinics or emergency 
rooms, care for patients that do not usually represent the wider community and should be avoided. 
Similarly, general or community hospitals are preferable to specialty care hospitals for sARI 
surveillance. Countries are encouraged to develop and maintain a system to collect virological and 
epidemiological data on influenza from several geographically representatative sentinel sites. One 
or two sentinel sites may be established first so that specimen and data collection methods can be 
tested. The number can then be gradually expanded, depending on factors such as the available 
budget, staff resources and laboratory capacity.

1.3 Specimen collection

 Written informed consent is usually not required to conduct national influenza surveillance. 
However, at a minimum, patients should receive a verbal explanation of the reason for specimen 
collection and understand how their specimen will be used. The patient should also be informed 
that he/she has the right to decline the specimen collection. Initially specimen collection should 
consistently take place every week throughout the year to identify the seasonal patterns of influenza 
activity. Once the seasonality is determined, the surveillance and specimen collection period may 
be adjusted according to the seasonality information. At least 5 – 10 specimens from ILI cases per 
sentinel site per week should be collected. Ideally  specimens should be collected throughout the 
clinic days of the week using a systematic sampling plan (for example, one to two specimens per 
clinic day in a five clinic days week). If this is not feasible due to resource constraints, collecting 
all  the  specimens  in  a single clinic day each week is also acceptable (for example, collecting all 
5 – 10  specimens  on  the  first  day  of  the  clinic  week from consecutive or every 2nd or 3rd ILI 
patients presenting to the clinic). Alternatively, if the staffing and capacity of the sentinel sites and 
the national laboratory allows, specimens may be collected from all patients who meet the ILI case 
definition during a single clinic day of each week. 

 Influenza virus is best detected in specimens containing infected cells and secretions collected 
during the first three days after the onset of clinical symptoms. Therefore, every effort should be 
made to collect specimens as close to the onset of illness as possible. The time between the onset 
of illness and specimen collection should be recorded.

A variety of specimens may be collected, including:
• Nasopharyngeal swab, aspirate or wash 
• Nasal swab or wash 
• Throat swab

 Although nasopharyngeal aspirate and wash are ideal specimens for influenza diagnosis, they 
can be technically difficult to obtain and unpleasant for the patient, especially in the outpatient 
clinic setting. Nasopharyngeal swab also provides excellent specimen for influenza diagnosis. It is 
generally well tolerated in the outpatient clinic setting and the specimen of choice in many sentinel 
influenza surveillance systems. Another acceptable alternative is to collect a nasal and a throat 
swab from the same patient and then combine these swabs into a single vial of viral transport 
media (VTM). Specimen collection procedures are summarized in Annex 3. The WHO Guidelines 
on collecting specimens is available in “Collecting, preserving and shipping specimens for the 
diagnosis of avian influenza A(H5N1) virus infection” (3).
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1.4 Storing and transporting specimens

 Respiratory specimens should be transported and stored in VTM. Swab specimens should be 
promptly transported to the laboratory and not exposed to heat, direct sunlight, or allowed to dry. 
The specimens can be stored at 2º-8ºC for up to 72 hours prior to processing by PCR or tissue 
culture. Specimens for detection of viral antigens by Immunofluorescence Assay (IFA) should be 
refrigerated and processed as soon as possible or within two days, as prolonged storage leads to 
cellular degradation. The specimen may be divided into aliquots for additional testing, re-testing 
or archiving prior to freezing at -70ºC for long-term storage. Heating and cooling specimens can 
greatly affect their quality. Therefore, it is essential that freeze-thaw cycles be minimized. Regular 
training and careful supervision of staff responsible for specimen collection and storage is essential 
to ensure high quality specimens. Original tested positive clinical specimens should be stored at 
–70oC for at least 18 months in case there is a need of such specimens for vaccine development. 
Infection control and biosafety precautions must be implemented from the point of specimen 
collection through completion of laboratory testing and specimen disposal.

1.5 Laboratory testing

Laboratory criteria for the diagnosis of influenza from respiratory specimens 

� Detection of influenza nucleic acid by RT-PCR (real-time or conventional)
� Virus isolation by tissue cell culture or egg culture
� Detection of influenza viral antigen by immunofluorescence or enzyme immunoassay
� Serology (less common): four-fold rise in antibody titer between early and late serum 

specimens collected two weeks apart.

Note: RT-PCR methods allow for more timely diagnosis and should be considered as a first-line test 
to allow virological data to be available for reporting on a weekly or monthly basis. PCR positive 
specimens may then be placed on cell culture to obtain viral isolates. The required laboratory 
capacities of NICs are outlined in Annex 4.

Data collection - Completing the Laboratory Form:

 One laboratory form should be completed for each ILI or sARI case from whom a respiratory 
specimen is collected. The form should be submitted with the specimen to the designated 
laboratory or NIC.

Points to remember
� The laboratory form should be completed while the patient is at the clinic, to ensure that 

complete and accurate data are collected.
� The following data should be collected:

- Unique patient identification number
- Age of patient (months, years)
- Geographical location
- Date of onset of illness
- Symptoms (fever, sore throat, cough, runny nose, vomiting)
- Date of specimen collection
- Testing method used
- Results obtained (type, subtype)

� For hospitalized sARI patients, consider also collecting:
- Occupation
- Travel history
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- History of influenza vaccination
- Pregnancy
- Presence of similar symptoms among household member(s)
- Comorbid or underlying conditions (smoking, heart/lung disease, etc)
- Presence of other serious complications (neurological symptoms, myocarditis, renal 

failure, etc.)
- Length of hospital stay
- Need for oxygen therapy, admission to intensive care, intubation
- Outcome: Alive or deceased

An example of a laboratory form can be found in Annex 5.

Denominator Data: Completing the Aggregated Data Form

 While recording the number of patients that meet the case definition and the number that test 
positive for influenza is essential, collecting denominator data is also an important component of 
influenza surveillance (for example, the number of consultations in the outpatient department by 
day, week and month). Aggregated (total) denominator data should be collected during each day 
of the surveillance week, or on a weekly basis if specimens are collected throughout the week. 
Aggregated outpatient consultations data and ILI data can be collected from the log book of a 
clinic or outpatient department of a hospital, or other sources where all outpatient consultations 
can be counted and all patients meeting the ILI case definition can be easily identified. In hospitals 
where sARI surveillance is conducted, the aggregated sARI data can be collected from the log of 
hospital admissions/discharges. These forms should be forwarded on a weekly basis to the NIC 
or the epidemiology programme that manages national influenza surveillance. An example of an 
aggregated data form can be found in Annex 6A and 6B.

Examples of denom�nator data
• Total number of outpatient consultations by day, week, month
• Total number of ILI patients by day, week, month
• Total number of hospitalized inpatients (census) by day, week, month
• Total number of hospitalized sARI inpatients by day, week, month

Points to Remember
� Only new cases should be recorded on the aggregate data form. If a person visits a second 

time for the same illness, they should be recorded only once.
� Cases should be recorded by age groups: 0-2 years, 3-4 years, 5-17 years, 18-49 years, 

50-64 years, and >65 years.

1.6 Data analyses, presentation and reporting

 Virological and epidemiological influenza surveillance data should be analyzed on a weekly basis 
and the results should be reported to public health authorities, sentinel sites, clinicians’ networks, 
and the general public. An annual, detailed summary surveillance report should also be issued. Such 
reports form the basis for establishing criteria for defining epidemic periods and can be very useful 
for health care providers and the general public. The periodic submission of surveillance findings 
for publication in peer-reviewed scientific journals is also encouraged. Influenza data should be 
presented in clear and simple graphs, tables and maps and accompanied by a short narrative 
summary that describes the significance of the data. At a minimum, the following data should be 
reported:
�  Number of ILI and sARI cases reported by week
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�  Proportion of all patients that meet the case definition of ILI and sARI by week
- the number of ILI or sARI patients divided by the total number of patients in the 

outpatient clinic or hospital on days when surveillance was conducted
�  Number and proportion of all patients with ILI and sARI that have laboratory confirmed 

influenza by week, age group, geographical area and virus types (A, B) and sub-types 
 (H1, H2, H3) 

- the number of ILI or sARI patients who tested positive for influenza divided by the total 
number of ILI or sARI patients tested 

Inc�dence rates

 Incidence rates provide important information on the burden of disease from influenza. These 
rates can only be calculated when the size of the population at risk is known or can be accurately 
estimated. Incidence rates are expressed as the number of new influenza cases per unit of 
population during a defined period. For example, number of influenza cases per 100 000 population 
per year. When possible, incidence rates and the methods used for calculations should be reported 
in the annual surveillance report.

Data for use in influenza disease burden studies

 The data that may be collected for influenza disease burden studies through influenza 
surveillance are listed in Annex 7. The detailed guide on designing and conducting influenza disease 
burden studies can be found in “A Practical Guide for Designing and Conducting Influenza Disease 
Burden  Studies”   (soon  to   be   posted  on  WHO  Western  Pacific  Regional   Office  website,  
http://www.wpro.who.int).

1.7 Roles and Responsibilities

 The director of a clinic/health centre or a sentinel hospital (or chief of a relevant department) is 
responsible for the following:
�  The identification of staff responsible for taking respiratory specimens, completing required 

forms, and collecting aggregated data forms.
�  The release of identified staff for training at appropriate influenza surveillance workshops.

 The identified staff member for influenza surveillance at the sentinel site is responsible for the 
following:
� The collection of respiratory specimens according to specimen collection guidelines 

outlined in Annex 3 from patients meeting the case definition and selection criteria
� Obtaining the required patient information and completion of the laboratory request form
� Ensuring that the specimens are sent to the appropriate laboratory or NIC 
� The collection of aggregated data each week using the aggregated data form
� Sending the aggregated data form weekly by e-mail, fax or telephone to the appropriate 

institution responsible for data analysis

 The National Influenza Centre and/or its associated epidemiological programme is responsible 
for the following:
� The laboratory testing of specimens
� Sending unidentifiable and representative virus isolates to a WHO CC for further testing
� Developing a standard operating procedures (SOP) manual for the laboratory
� Entering data into the influenza surveillance database
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� Maintaining and managing the database
� Analysing data, producing monthly reports and distributing reports to all stakeholders of 

the system
� Sharing information with the WHO Global Influenza Surveillance Network through regular 

entering of data into FluNet
� Training hospital staff on the collection, packaging and sending of specimens as well as the 

completion of the laboratory forms and aggregate data forms
� Providing supervision to the identified sentinel outpatient department staff as required
� Ensuring that data and specimens from each sentinel hospital are collected and received 

by the system each week
� Contacting the responsible staff in a sentinel site if data and specimens are not received 

for the week
� Giving regular feedback to the sentinel sites

1.8 Monitoring and evaluation

 To monitor performance and identify areas needing improvement, influenza surveillance 
systems should establish precise and measurable performance indicators. These indicators should 
pertain to both routine processes, such as the timeliness and completeness of reporting from 
sentinel sites, as well as to the overall impact of the national surveillance system. A few examples 
are provided below.

Examples of process indicators
�  Number of sentinel sites submitting aggregate data reports on a weekly basis
�  Average time between specimen collection and proper storage
�  Average time from receipt of specimens at NIC to completion of testing
�  Number of viral isolates submitted to WHO CC

Examples of impact indicators
�  Influenza outbreaks detected and rapid control measures instituted
�  Epidemic criteria established, physician networks promptly notified when influenza activity 

threshold is passed
�  Influenza surveillance data published in a peer-reviewed scientific journal

 Annex 8 lists the quality indicators that may be used to evaluate public health surveillance 
systems.
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2.1 Introduction

 Event-based surveillance is the organised and rapid capture of information of events that are 
a potential risk to public health, requiring immediate assessment and public health response. This 
information can be rumours and other ad-hoc reports or notifications communicated through formal 
(health facility-based and routine reporting) and informal (e.g. media, health workers, general public) 
channels, involving:

� Events related to the occurrence of disease in humans: e.g. clustered cases of a disease, 
unusual disease patterns or unexpected deaths as recognized by health workers and other 
key informants in the country.

� Events related to potential exposures for humans: e.g. events related to diseases and 
deaths in animals, contaminated food or water, and environmental hazards including 
chemical and radio-nuclear events.

 Unlike indicator-based surveillance, event-based surveillance does not rely on routine collection 
of indicators and automated thresholds for action, but on unstructured descriptions and reports, 
with calibrated judgment for action. 

 Event-based surveillance serves as a complement to indicator-based surveillance for an early 
warning system. In terms of timely detection of outbreaks and public health events, indicator-
based surveillance systems often fail when coverage is not optimal. Furthermore, the systems are 
not suited to the detection of rare, but high impact, outbreaks (SARS, AI) or emerging/unknown 
diseases.

 Event-based surveillance systems rely on the immediate reporting of events and are designed 
to detect:

� Rare/new events that are not specifically included in indicator-based surveillance
� Events that occur in populations which do not access health care through formal 

channels

Section 2:
Event-Based Surveillance 
As Early Warning System
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2.2 Event Definitions

 The case definitions for ILI and sARI used in the sentinel influenza surveillance can also be 
used in the event-based surveillance, especially in the health care setting. Any unusual number or 
cluster of these illnesses that raises concern/fear/alarm in a health care institution or a community, 
e.g. increased school absenteeism, is classified as an event.

 Where communities are engaged in the surveillance system, case definitions are not required 
and open reporting of unusual/unexpected events should be encouraged.

2.3 Minimum Requirements

 An event assessment team/unit responsible for assessing each reported event and triggering 
an immediate response must exist before event-based surveillance is implemented.

� At a minimum the team/unit should exist at the central level.
� Ideally, the central team should be complemented by strong links to designated local staff 

who can assist with preliminary event confirmation and, where skills and resources exist, 
preliminary event assessment.

Rapid Response Capacity must exist before event-based surveillance is implemented.

� National level response with access to specialist skills (e.g. infection control, laboratory, 
risk communication)

� Local response with capacity to conduct a preliminary outbreak investigation.

2.4 Reporting Sources

 Any of the followings can be the sources of reporting for an event:

� Health care workers
� Media
� Members of a community

 The detailed discussion on each reporting source can be found in “A Guide to Establishing 
Event-based Surveillance” (soon to be posted on WHO Western Pacific Regional Office website, 
http://www.wpro.who.int).

2.5 Reporting Methods

 Methods of immediate communication should be made available to those expected to participate 
in event-based surveillance, such as telephone hotlines (voice, SMS), email, fax. Reporting should 
be possible 24 hours a day, seven days a week.

 A detailed description of each reporting methods can be found in “A Guide to Establishing 
Event-based Surveillance” (soon to be posted on WHO Western Pacific Regional Office website, 
http://www.wpro.who.int).

 Information can be captured through established channels (see above) or through active search 
or participation of those conducting event-based surveillance.
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2.6 Minimum Information from Reporting

 Whenever an event is reported, the person responsible for handling the initial contact should 
collect basic information of the event using a reporting form that includes:
� Unique identifier
� Geographical area (e.g. district) name
� Date of reporting and contact details of reporter
� Date when event occurred
� Description of event
� Actions taken to date, if any

 An example of the reporting form can be found in “A Guide to Establishing Event-based 
Surveillance”   (soon   to   be   posted   on   WHO   Western   Pacific   Regional   Office   website, 
http://www.wpro.who.int).

2.7 Confirmation and Assessment of, and Response to, an Event

 Confirmation, assessment, and response to an event are critical steps in an eventbased 
surveillance system. The detailed description of each of these steps can be found in “A Guide 
to Establishing Event-based Surveillance” (soon to be posted on WHO Western Pacific Regional 
Office website, http://www.wpro.who.int).

2.8 Routine Feedback

 Routine feedback is essential to maintaining event-based surveillance systems. The format 
should be simple, adapted to the audience, and include regular updates on the confirmation, 
assessment and response.

2.9 Monitoring and Evaluation

 As in all surveillance systems, routine monitoring and evaluation plays a critical role in ensuring 
that the system is functioning effectively and can adapt over time to changing systems and 
environments. At a minimum, routine monitoring of system performance and regular wider system 
evaluations should be undertaken. The routine monitoring and evaluation may include the following 
areas:

Rout�ne mon�tor�ng
� Number of outbreaks detected compared to other reporting systems
� Accuracy and timeliness of information sources from initial event report
� Time from notification to response

Regular evaluations
� At least two events per year are evaluated from notification to confirmation, assessment 

and response. At each stage, the performance of the system should be evaluated.
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ANNEX 2
Flowchart for Sentinel Influenza Surveillance

Patients meeting case definitions 
are identified and recorded in a 

sentinel health facility
Number of cases

recorded on the Weekly
Aggregated Data Form

(Annex 6A and 6B)

A portion of the cases is selected
for specimen collection

Patient information is entered into
the Laboratory Form (Annex 5)

Respiratory specimens
(nasopharyngeal swab, etc) are

collected and stored at 4°C or - 70°C

Specimens and Laboratory Forms
are transported to NIC

Specimens are tested using rt-PCR 
or antigen detection methods 

and/or virus isolation

Data is entered into
surveillance database

Positive
specimens are
stored at -70°C

for at least
18 months

Representative
isolates and

non-subtypable
specimens are sent

to WHO CC
Weekly

data
analysis

Further virus identification
and characterization

at WHO CC

Report to national and public
health authorities and the

FluNet/WHO
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Procedures for spec�men collect�on

Materials required
� Sputum/mucus trap
� Polyester fibre-tipped swab
� Plastic vials
� Tongue depressor
� 15mL conical centrifuge tubes
� Specimen collection cup or Petri dishes
� Transfer pipettes
� Virus transport medium

Virus transportation medium for use in collecting throat and nasal swabs
1.  Add 10g veal infusion broth and 2g bovine albumin fraction V to sterile distilled water (to 

make a total volume 400mL)
2.  Add 0.8mL gentamicin sulfate solution (50mg/ml) and 3.2mL amphotericin B 
 (250 μg/ml)
3.  Sterilize by filtration

Methods of collection
 Clinical specimens should be collected as described below and added to transport medium. 
Nasal, nasopharyngeal and throat swabs can be combined in the same vial of virus transport medium. 
The following information should be recorded on the Field Data Collection Form: general patient 
information, type of specimen(s), date of collection, contact information of person completing 
the form. Standard precautions should always be followed, and barrier protections applied during 
sampling.

Nasal swab
 A dry polyester swab is inserted into the nostril, parallel to the palate, and left in place for a few 
seconds. It is then slowly withdrawn with a rotating motion against the nasal septum to collect 
epithelial cells. Specimens from both nostrils may be obtained. The tip of the swab is put into a 
plastic vial containing 2-3 mL virus transport medium and the applicator stick is broken off.

Nasopharyngeal swab
 A flexible, fine-shafted polyester swab is inserted via the nostril into the nasopharynx and 
left in place for a few seconds. It is then slowly withdrawn with a rotating motion against the 
nasopharynx to collect epithelial cells. A second swab may be used for the second nostril. The tip 
of the swab is put into a vial containing 2-3mL virus transport medium, and the shaft is cut.

Nasopharyngeal aspirate
 Nasopharyngeal secretions are aspirated through a catheter connected to a mucus trap and 
fitted to a vacuum source. The catheter is inserted into the nostril parallel to the palate. The vacuum 
is applied and the catheter is slowly withdrawn with a rotating motion. Mucus from the other nostril 
may be collected with the same catheter in a similar manner. After mucus has been collected from 
the nostril(s), the catheter is flushed with 3mL transport medium.

ANNEX 3
Procedures for Specimen Collection
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Nasal wash
 The patient sits in a comfortable position with the head slightly tilted backward and is advised 
to keep the pharynx closed by saying “K” while the washing fluid (usually 0.9% sterile saline) is 
applied to the nostril. With a transfer pipette, 1-1.5mL washing fluid is instilled into one nostril at a 
time. The patient then tilts the head forward and lets the washing fluid flow into a specimen cup or 
a Petri dish. The process is repeated with alternate nostrils until a total of 10-15mL washing fluid 
has been used. Dilute approximately 3mL washing fluid at a ratio of 1:2 with transport medium.

Throat swab
 Depress the tongue using a tongue depressor and, while under visual observation, swab the 
posterior pharyngeal area vigorously. Place the swab in transport medium as described for nasal 
swabs.
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NICs are expected to be able to:

1. Collect or arrange for collection of appropriate specimens for influenza virus detection

 Respiratory virus diagnosis depends on the collection of high-quality specimens, their rapid 
transport to the laboratory and appropriate storage before laboratory testing. Specimens for the 
direct detection of viral antigens or nucleic acids and for virus isolation in cell cultures should be 
collected preferably during the first three days after onset of clinical symptoms of influenza.

 The procedures for respiratory specimen collection, including the types of specimen and 
materials required are outlined in the “WHO guidelines for the collection of human specimens for 
laboratory diagnosis of avian influenza infection” (4). Original tested positive clinical specimens 
should be stored at –70ºC for at least 18 months. 

2. Undertake influenza virus detection, isolation and identification of type and sub-type

 The strategy used by each NIC for testing each specimen should be to diagnose influenza 
A and B virus infections rapidly and to exclude other common viral respiratory infections. The 
methods used should include rapid testing that produces results within 24 hours.

 The minimum laboratory capability for a NIC should include influenza virus detection, A and B 
virus typing and A virus sub-typing.

 Assays available for the diagnosis of influenza virus infections include:
a) Rapid antigen detection: Results can be obtained in 15 to 30 minutes.
� Rapid influenza tests: These are commercially available tests. Some of the test kits can 

differentiate influenza A and B infections.
� Immunofluorescence assay: A widely used, sensitive method for the diagnosis of 

influenza A and B and five other clinically important respiratory viruses.
� Enzyme immunoassay: For influenza A and B nucleoprotein. Commercially available.

b)  Virus culture: Provides results in 2-10 days. Both shell-vial and standard cell culture methods 
may be used to detect clinically important respiratory viruses. Egg culture can be used 
specifically to detect influenza A and B viruses. Virus identification by immunofluorescence 
or Haemagglutination-inhibition assay is required.

c) Polymerase chain reaction (PCR): Primer sets specific for haemagglutinin (HA) gene of 
currently circulating influenza A/H1, A/H3 and B viruses are becoming more widely used. 
Results can be available within 24 hours.

 The WHO-recommended  laboratory tests to identify influenza can be found in 
“Recommendations and laboratory procedures for detection of avian influenza A(H5N1) virus in 
specimens from suspected human cases” (5). All NICs are expected to follow recommended 
precautions in the “Laboratory biosafety manual” of WHO (6).

 The basic laboratory equipment required by NICs can be found in “WHO Global Influenza 
Programme: survey on capabilities of national influenza centres” (7).

ANNEX 4
 

Minimum laboratory capacity for a National Influenza Centre
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3. Forward non-typable and representative virus isolates to a WHO CC

 NICs are expected to forward representative influenza A and B virus isolates to a WHO 
Collaborating Centre for Influenza and Research (WHO CC). NICs without the capability of either 
egg or cell culture, should forward patient samples detected to be antigen or nucleic acid positive 
for influenza A or B virus.

 Samples should be forwarded in a timely manner. In tropical countries where influenza activity 
occurs year-round, isolates or positive samples should be forwarded monthly. The forwarding 
of isolates and samples to a WHO CC should follow IATA regulations. The WHO guidelines for 
the transport of human specimens for laboratory diagnosis of influenza are described in “WHO 
guidelines for the storage and transport of human and animal specimens for laboratory diagnosis 
of suspected avian influenza A infection” (8).

 Prior to forwarding isolates or samples, NICs should inform the WHO CC to which they are 
being shipped. The contact details of WHO CCs are as follows:

Dr Anne Kelso
WHO Collaborating Centre for Reference and Research on Influenza
45 Poplar Road, Parkville, Victoria 3052, Australia
Telephone: +61(3) 9389 1340
Fax: +61(3) 9389 1881
Email: Anne.Kelso@influenzacentre.org

Dr Masato Tashiro
WHO Collaborating Centre for Reference and Research on Influenza
National Institute of Infectious Diseases
Gakuen 4-7-1, Musashi-Murayama
Tokyo 208-0011 Japan
Telephone: +81 42 565 2498
Fax: +81 42 561 0812 or +81 42 565 2498
Email: mtashiro@nih.go.jp

Dr Alan Hay
WHO Collaborating Centre for Reference and Research on Influenza
National Institute for Medical Research
The Ridgeway, Mill Hill, 
London NW7 1AA United Kingdom
Telephone: +44 208 959 3666
Fax: +44 208 906 4477
Email: ahay@nimr.mrc.ac.uk

Dr Nancy Cox
WHO Collaborating Centre for Surveillance, Epidemiology and Control 
of Influenza
Influenza Division, Centers for Disease Control and Prevention
1600 Clifton Road, Mail Stop G16
Atlanta GA 30333
United States of America
Telephone: +1 404 639 3591
Fax: +1 404 639 2334
Email: ncox@cdc.gov
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Source of Specimen:    o Sentinel Site    o Outbreak Investigation

Patient type:     o ILI     o sARI

Name patient: ……......…………………..  AGE: __ __  SEX:  o Male  o Female

Sentinel Site: ………………………………………………………..

Department:    o OPD   o ER    o Paediatric   o In-patient

Patient’s address:
Street...................................................Commune/District......................................
City: .....…………………. Province: ............……............... Postal Code….............……….

Date of onset:    __ __/ __ __/ 200__
Date of sample collection:  __ __/ __ __/ 200__
Date of analysis:   __ __/ __ __/ 200__

Type of specimen:
 o Nasopharyngeal swab    o Nasal Swab    o Throat swab
 o Nasopharyngeal aspirate   o Tracheal aspirate
 Other, ...........................................

Symptoms:
 o Fever   o Cough   o Sore  o Throat
 Other, ...........................................

For hospitalized sARI patients consider also collecting:
 Occupation (e.g. healthcare worker, poultry farmer, etc):

 Travel history:

 History of influenza vaccination:

 Pregnancy:

 Presence of similar symptoms among household member(s):

 Comorbidity or underlying conditions (smoking, heart/lung disease, 
 diabetes, neuromuscular disease, stroke, etc):

 Presence of other serious complications (neurological symptoms,
 myocarditis, renal failure, etc):

 Length of hospital stay (days):

 o Need for oxygen therapy,   o Admission to intensive care,   o Intubation

 Outcome:   o Alive or   o deceased

ANNEX 5

National Influenza Surveillance System
Laboratory Form for specimen collection and test results report
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Technique Type of Specimen Test Date Result

RT-PCR __ __ /__ __ /200__

IFA __ __ /__ __ /200__

Rapid Test __ __ /__ __ /200__

Cell Culture __ __ /__ __ /200__

Other __ __ /__ __ /200__

Final result: o A/H1   o A/H3   o A/H5   o A not subtyped

	 							 	 o Influenza	B	 o Negative   Other: specify: ...................................

Signature and Date
Head of Laboratory



Annex 6

28

Sentinel Site: _________________________

ILI case definition: A person presenting with a sudden onset of fever >38.0°C and 
cough or sore throat, in the absence of other diagnosis.

Reporting Week # _____ from Monday ____/___/_____ to Friday _____/_____/______

0-2
years

3-4
years

5-17
years

18-49
years

50-64
years

≥65
years

Total

ILI
Cases

Total
Outpatients

Proportion
of ILI (%)

Total outpatients visits in the reporting week: _____________________

ANNEX 6A

National Influenza Surveillance System
Weekly Aggregated Data Form for Influenza-Like-Illness (ILI)
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Sentinel Site: _________________________

Case definition of severe Acute Respiratory Infections (sARI):
- Meets ILI case definition (sudden onset of fever over 38.0°C and cough or sore throat, in 

the absence of other diagnosis), AND
- Shortness of breath or difficulty breathing, AND
- Requiring hospital admission

Reporting Week # _____ from Monday ____/___/_____ to Friday _____/_____/______

0-2
years

3-4
years

5-17
years

18-49
years

50-64
years

≥65
years

Total

sARI
Cases

Total
Inpatients

Proportion
of sARI (%)

Number of 
deaths due 

to sARI

ANNEX 6B

National Influenza Surveillance System
Weekly Aggregated Data Form for sARI
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Data may be collected from outpatient departments for direct measurement of the disease 
burden of influenza:

 Essential data:
� Total number of outpatient visits per month, per year
� Proportion of outpatients with ILI
� Proportion of ILI patients with laboratory-confirmed influenza infection
� Age distribution of both ILI patients and laboratory-confirmed influenza infection
� Seasonality: proportion of ILI cases with laboratory-confirmed influenza infection reported 

by month (or weekly, if data permits)

 Desirable data:
� If catchment population is defined, incidence per 100 000 persons per year
� Distribution by age groups (0-2 years, 3-4 years, 5-17 years, 18-49 years, 50–64 years, and 

≥65 years)
� Clinical data, including history, symptoms at presentation, medical intervention

Data may be collected from hospitalized sARI with laboratory-confirmed influenza infection:

 Essential data:
� Number of sARI cases per month, per year
� Proportion of all sARI cases caused by influenza
� Distribution by age groups (0-2 years, 3-4 years, 5-17 years, 18-49 years, 
 50-64 years, and ≥65 years)
� Demographic data of study population (gender, residence, ethnicity)
� Clinical data (history, symptom presentation, discharge status)

 Desirable data:
� If catchment population is defined, incidence per 100 000 persons per year
� Measurements of severity and outcome
� Requirements for oxygen therapy, treatment in Intensive Care Unit, endotracheal 

intubation
� Mean, median and range of length of hospital stay
� Clinical status 21 days post-discharge from hospital (dead or alive)

Data may be generated from the sentinel influenza surveillance and is essential for indirect 
measurement of the disease burden of influenza through mathematical modelling:

 The data, aggregated into weekly or monthly numbers of total respiratory specimens tested 
for influenza virus and numbers tested positive for influenza virus isolates, are used to measure 
influenza activities in defining epidemic and non-epidemic periods as well as proportion of positive 
results (influenza A or B types and subtypes) in specimens tested for influenza viruses.

ANNEX 7

Data that may be used for influenza disease burden studies
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Quality indicators fall into 4 categories:
1. Timeliness
2. Completeness
3. Trends in data
4. Audits

1.  T�mel�ness
a. Several time intervals are appropriate for routine measurement as quality indicators. These 

include:
i. Timeliness of data reporting from the sentinel site to the next administrative level.
ii.  Timeliness of data reporting from that level to the national level.
iii. Timeliness of specimen shipping to laboratory for testing.
iv. Timeliness of result reporting from laboratory to referring institution and physician.
v. Timeliness of processing within the laboratory from receipt of specimen until result is 

available.
vi.  Timeliness of receipt of specimens in the laboratory after shipment. That is, the time 

interval between shipment from the site and arrival in the laboratory.

b. Metrics: Two metrics can be used to reflect timeliness indicators:
i. Percentage of sites that achieve targets for timeliness. The percentage of sites that 

send reports or specimens to the appropriate place within a specified time frame. For 
example, a reasonable target might be for 80% of sites to have sent data or shipped 
specimens within 48 hours of the deadline for reporting (of data) or within 48 hours of 
collection (for specimens). Likewise, for the laboratory, the percentage of samples that 
are tested with final results within a target time frame can be followed. For example, 
a good laboratory might be able to test and report on 80% of samples within 4 days of 
receipt of the sample, if PCR is being done.

ii. A second way to measure the same thing that might be more appropriate for smaller 
programmes with fewer sites is to follow the average number of days (or hours) for 
each time interval for a site over time or for all sites combined:
1. The average number of days for each interval over time. For example, a given site 

that is chronically late in sending data every month might have an average of 4.5 
days between the deadline for receipt (the day of the week or month on which 
reports are due) and actual receipt of data per month over time. Sites could be 
compared and improvements can be targeted to decrease the average lag time 
for the programme. Averages can also be calculated for the whole programme 
by combining observations from all of the sites. For each time interval, the 
same average can be calculated: average days for each facility to submit data, 
average number of days for specimens to be shipped, average number of days for 
specimens to reach the lab, etc.

2. For laboratory sample processing, the average number of days between receipt of 
specimen and the reporting of the result can be measured and followed over time.

2.  Completeness
a. Reporting:

i. Percentage of sites that submit routine data reports with complete data.
ii. Percentage of total expected data reports that are received (for individual sites and 

smaller programmes).

ANNEX 8

Quality Indicators of Public Health Surveillance
(USCDC Influenza Division)
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iii. Percentage of cases that have specimens collected. The target for this parameter will 
depend on the sampling scheme devised for sites.

3.  Other data to be followed and observed for changes over time, or trend.
 These parameters are difficult to define expected values for as they will vary from site to site 
but if they are followed over time, changes can signal problems with the quality of surveillance in 
a given site.

a. Number of cases reported by month for each site.
b. Number of specimens submitted by month for each site.
c. Percentage of specimens that are positive for influenza
d. Number and percent of ILI and SARI cases tested

4.  Audits
a. Regular field evaluations and audits at facility level of a subset of medical records to 

ensure:
i. Cases are being counted appropriately and not being under-reported.
ii. Reported cases fit the case definition.
iii. Epidemiologic data are correctly and accurately abstracted
iv. Respiratory samples are being taken, stored, processed, tested (if appropriate) and 

shipped properly and in a timely fashion from all those who meet sampling criteria
v. If appropriate, that sampling procedures are being employed uniformly without 

evidence of bias








