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Introduction and aims of the document 
 
 
Every influenza pandemic is unique, and despite our current scientific knowledge it is 
impossible to predict the course and full effects of a particular event. To mitigate the 
impact of an influenza pandemic, virological surveillance must be maintained 
throughout its course including during the post-peak period. During WHO pandemic 
phases 5 and 6, such surveillance in countries not yet affected will allow for the 
detection of the start of the pandemic in that country, and its spread into new 
geographical areas, as early as possible in order to trigger relevant and timely 
interventions and responses. 
 
Once a country is directly affected the objectives of virological surveillance should be 
adjusted away from the early detection of all cases and towards monitoring the 
progression and characteristics of the virus. This will require adequate surveillance to 
monitor antigenic drift and antiviral susceptibility, as well as the clinical and 
epidemiological features of the disease. The sharing of information, clinical specimens 
and/or virus isolates will be an important step in selecting, developing and updating 
candidate pandemic vaccine viruses; in determining the risk factors for severe disease; 
and in developing guidance on antiviral use. Such findings will form the basis for 
public health actions to be taken by appropriate national authorities, and assist WHO 
in making global risk assessments and formulating management guidelines during the 
pandemic. 
 
At such time, there will be significantly increased demands placed on laboratory 
resources. In pandemic phases 5 and 6 and during the post-peak period, a large volume 
of specimens will require testing that could well exceed the national laboratory 
capacity required for seasonal influenza surveillance. In some settings, the resources 
available to meet the increased level of demand may be severely limited. National 
Influenza Centres (NICs) should therefore ensure that a contingency plan is in place to 
ensure sufficient capacity is available to test crucial specimens and provide 
information on the evolving pandemic. As part of this, NICs will require funding 
commitments and the means to replenish rapidly depleted resources. These and other 
issues are outlined more fully in current WHO contingency planning guidelines for 
NICs and other laboratories.1 
 
NICs have vast experience in the virological surveillance of seasonal influenza viruses, 
and will be responsible for the enhanced surveillance needed during an influenza 
pandemic. Although WHO guidance is available on the overall role of NICs in 
monitoring and responding to the threat of influenza,2 there is currently little detailed 
information available on the precise steps that NICs need to follow in conducting 
virological surveillance during an influenza pandemic. In addition, many NICs may 
have only limited or no experience of the operational procedures required. 
 

                                                 
1 Pandemic contingency planning checklist for National Influenza Centres (NICs) and other national 
influenza laboratories:  
www.who.int/csr/disease/influenza/influenzanetwork/NIC_contingency_planning 
2 www.who.int/csr/disease/avian_influenza/guidelines/RoleNICsMay07/en/index.html – pending 
revision. 
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WHO has therefore developed this document to provide more-detailed information for 
NICs on enhanced virological surveillance in WHO pandemic phases 5 and 6 and 
during the post-peak period (Part I). In addition, a number of issues relating to 
laboratory practices and procedures have been outlined (Part II). The document 
provides guidance on key NIC activities such as the prioritization of specimens for 
diagnostic testing; specimen collection and transportation to WHO Collaborating 
Centres (WHOCCs); specimen testing; and the reporting of results within the context 
of the WHO Global Influenza Surveillance Network (BOX 1) and other international 
initiatives such as the International Health Regulations.3 Such guidance is primarily 
intended for use by technical staff working in NICs and other laboratories. The 
document may also be of interest to those authorities responsible for influenza 
surveillance, as it provides a clear indication of the required range of activities of 
NICs and the national laboratory network during an influenza pandemic. 
 
  
 

BOX 1: The Global Influenza Surveillance Network (GISN) 
 
Since its establishment in 1952, the WHO Global Influenza Surveillance Network 
(GISN) has worked to protect global public health by contributing to the biannual 
updating of seasonal influenza vaccine compositions, while simultaneously acting as a 
global alert mechanism for the emergence of influenza viruses that have the potential 
to cause a human influenza pandemic. 
 
Functionally, the GISN consists of three main components: 
 

 National Influenza Centres (NICs) 
 WHO Collaborating Centres (WHOCCs) for influenza 
 Essential Regulatory Laboratories 

 
Each of these main components has a well-defined set of responsibilities and agreed 
terms of reference (TORs). 
 

                                                 
3 International Health Regulations (2005) Geneva, World Health Organization, 2006. Available at 
http://whqlibdoc.who.int/publications/2008/9789241580410_eng.pdf 
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Part I. NIC activities during WHO pandemic phases 5 and 6 
 
 

1. Preparedness and early detection 
 
When an influenza pandemic starts not all countries are simultaneously affected and 
not all geographical areas of an affected country may be affected at the same time. The 
objectives of surveillance4 will therefore be different depending upon the precise 
epidemiological scenario. Evidence that the virus has spread beyond the first-affected 
areas will be an important factor in the declaring of a pandemic. Although many 
countries may not have been affected at this stage, this will be a strong signal that the 
time available for finalizing and implementing planned mitigation efforts will be short. 
In addition, the relevant responses in phases 5 and 6 may be very similar. As a result it 
might be far more relevant whether or not a country is directly affected (as opposed to 
not yet affected). This is particularly so in the area of situation monitoring and 
assessment in which most NIC activities are expected to take place. NIC activities 
during phases 5 and 6 are therefore combined in the sections which follow. The 
activities listed here are based upon the assumption that the majority of NICs will have 
the capacity to screen for influenza A using molecular techniques such as polymerase 
chain reaction (PCR). 
 
1.1: NIC surveillance activities in affected countries 
 
The following activities may also apply to countries not yet affected but which have 
extensive travel and/or trade links with affected countries: 
 

 Provide laboratory diagnosis to confirm geographical spread of the virus in the 
country. 

 Design a strategy for the prioritization and testing of specimens when there is 
an overwhelming flow of specimens sent for diagnosis (see Annexes 1 and 2). 

 Assist WHO in making risk assessments and risk-management 
recommendations with respect to: 
 antigenic and genetic changes; 
 pathogenicity; 
 antiviral susceptibility; 
 updating diagnostic reagents and protocols; and 
 monitoring co-circulating seasonal influenza viruses. 

 Newly affected countries should send the first positive specimens/isolates (and 
subsequent 10) to a WHOCC for confirmation and characterization in 
accordance with NIC TORs. 

 NICs should send all unsubtypable influenza specimens and regularly forward 
representative positive specimens/isolates to a WHOCC for full 
characterization and confirmation, as guided by the epidemiological situation. 

 Any specimens or isolates associated with unusual epidemiological or clinical 
observations should also be shared. 

 
1.2: NIC surveillance activities in countries not yet affected 

                                                 
4 For more details see: www.who.int/csr/resources/publications/swineflu/surveillance/en/ 
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The primary objective in such countries will be to monitor the importation of the 
pandemic virus into the country. 
 

 Conduct enhanced virological surveillance for detecting first/early cases of 
infection with the pandemic influenza virus. 

 In cases where NICs have limited diagnostic capacity in place, send the first 
specimens from highly suspected cases to a WHOCC for diagnosis. 

 Regularly share representative specimens and/or isolates and corresponding 
information with a WHOCC, guided by the epidemiological situation. 

 Any specimens or isolates that are unsubtypable and/or associated with 
unusual epidemiological or clinical observations should also be shared. 

 Strengthen laboratory diagnostic capacity and develop a strategy for the 
prioritization and testing of specimens (Annex 2). 

 Once affected, send the first positive specimens or isolates (up to a maximum 
of 10) to a WHOCC for confirmation and characterization, in accordance with 
NIC TORs. 

 
 

2. Planning and coordination 
 
The goal of NIC planning and coordination efforts in phases 5 and 6 is to help 
promote pandemic preparedness and response, and contribute towards the 
strengthened coordination of NIC activities with relevant partner agencies and 
organizations. 
 
2.1: Planning and coordination of specimen-collection activities 
 

 Strengthen the overall coordination of specimen collection and transportation 
to the NIC. 

 Provide technical information and training on specimen collection, including 
completing the required specimen-collection form, storage and shipment. 

 Ensure adequate information is available on the collection form for linking 
laboratory, clinical and epidemiological data. 

 Ensure an adequate supply of specimen-collection kits at the collection sites. 
 Emphasize the importance of following all safety procedures during specimen 

collection and shipping. 
 
2.2: Planning and coordination of surveillance activities 
 

 Plan for appropriate laboratory testing of specimens. 
 Regularly participate in the national influenza surveillance committee or 

similar local bodies. 
 Serve as a key point of contact between WHO, GISN laboratories and the 

national authorities in all questions relating to pandemic influenza laboratory 
surveillance in humans. Activities in this area need to be aligned with the 
International Health Regulations National Focal Point (IHR NFP). 

 Establish links, and coordinate and work closely with WHO, and with other 
sectors involved in influenza surveillance. 
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 Ensure that demographically, clinically and geographically representative 
specimens and/or isolates are shipped to a WHOCC for full characterization of 
the virus. 

 Collaborate with national epidemiological surveillance staff in trend analysis 
of disease spread, and the dissemination of results to the necessary national 
authorities, partners and WHO. 

 
2.3: Planning and coordination of reporting 
 

 Report virological data of international public health concern to the IHR NFP. 
 Report any unusual virological findings to the national authorities and WHO. 
 Provide evidence for the formulation of public health messages based on 

laboratory findings. 
 Report influenza laboratory results to FluNet5 in a timely manner. 
 Provide regular feedback to the collecting sites – for example, by email, fax or 

telephone. 
 
 

3. Situation monitoring and assessment 
 
Situation monitoring and assessment are undertaken to both track and characterize the 
new pandemic disease. The monitoring aspect consists of detecting the geographical 
spread of the virus within and between different administrative regions of a country, 
and determining whether the incidence of disease increases or decreases over time. 
The assessment components consist of characterizing the pandemic virus in terms of 
its epidemiological features and clinical manifestations, as well as virological 
properties. The epidemiological features of the virus are established by determining 
the prevalence of the virus in different population groups over time, including groups 
at higher risk. The virological properties of the virus are established by determining its 
antigenic, molecular and antiviral susceptibility characteristics. 
 
During the peak of the pandemic, NICs will be overwhelmed with the diagnostic tasks 
needed to identify new cases. To overcome this, a sample-testing prioritization 
approach (such as the one outlined in Annex 1) needs to be established so that the 
laboratory can also focus on the other important aspects of monitoring the pandemic 
virus listed below. Another potentially valuable approach is the delegation of 
diagnostic responsibility to other laboratories identified as having the necessary 
capabilities. 
 
3.1: NIC monitoring activities 
 

 Monitor the proportion of pandemic virus versus concurrently circulating 
seasonal viruses. 

 Monitor the genetic evolution of the pandemic virus in relation to: 
 changes in antigenicity for guiding vaccine-virus selection; 
 development of antiviral resistance; 
 association with severe disease/deaths; this activity to be carried out in 

coordination with clinical and epidemiological teams; 
                                                 
5 www.who.int/csr/disease/influenza/influenzanetwork/en/index.html 
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 updating diagnostic reagents and protocols; 
 replication potential – in particular for effects on the potential for 

transmission, and the range of host cells susceptible to infection; and 
 reassortment events. 

 Continue to monitor genetic and antigenic changes in seasonal viruses. 
 Assess cross-species transmission in coordination with veterinary authorities 

and other agencies working at the human/animal interface. 
 
3.2: NIC specimen-collection activities 
 
In coordination with epidemiological and clinical teams, NICs need to ensure that 
representative samples collected from different target populations are available for 
testing to meet the above monitoring objectives. 
 
Different target populations with ILI or ARI/SARI symptoms from which specimens 
may be collected include: 
 

 Different age groups. 
 Persons with underlying chronic conditions. 
 Immunosuppressed individuals. 
 Severe versus mild cases. 
 Other at-risk groups that the pandemic virus may preferentially infect. 

 
In addition, NICs should be aware that in pandemic situations, specimens from 
patients with atypical clinical presentations may need to be tested. To obtain a 
representation of the geographical distribution of the virus in a country, NICs should 
test samples collected from different administrative regions of the country. It is 
advisable for the NIC to collect at least the minimum required information on all 
submitted specimens using a standardized laboratory request form. 
 
 

4. Communication and information sharing6 
 
The first confirmed case of pandemic virus infection must be immediately 
communicated to the national authorities and WHO in accordance with the IHR. 
Thereafter, regular communication and information sharing by NICs will be crucial in 
guiding policy-makers and others with responsibility for managing the pandemic. 
Hence, a robust communication system must be in place for sharing laboratory results. 
The following information has to be communicated by the NIC: 
 

 First confirmed case of pandemic virus infection. 
 Proportion of pandemic virus versus concurrently circulating seasonal viruses. 
 Genetic changes in the pandemic virus associated with: 
 change in antigenicity; 
 development of antiviral resistance; 
 severe disease/deaths; 
 updating diagnostics; 
 replication potential; and 

                                                 
6 See also: www.who.int/csr/resources/publications/swineflu/interim_guidance/en/index.html 
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 reassortment events. 
 Important genetic and antigenic changes in seasonal viruses. 

 
 

5. Activities during the post-peak period 
 
The post-peak period is defined as the period during which levels of pandemic 
influenza in most countries with adequate surveillance have dropped below the peak 
observed levels. Previous pandemics have been characterized by waves of activity 
spread over months, and an immediate “at-ease” signal may be premature. As a result, 
national authorities cannot be certain that the pandemic is over until sufficient time 
has passed following the first peak. At the same time, it is useful to be able to say that 
interventions should change after the passing of the initial peak. In countries with 
subsided first waves, NICs should review and rebuild capacity for the early detection 
of any subsequent waves. 
 
5.1: NIC surveillance activities during the post-peak period 
 
During the first post-peak period, the pandemic virus may have a reduced propensity 
to cause widespread infection. However, subsequent waves of pandemic may still 
occur. It is therefore vitally important to continue virological surveillance activities. 
The objectives of such surveillance should now be to: 
 

 Maintain/reinstate enhanced virological surveillance for the detection of 
possible subsequent waves of pandemic influenza. 

 Monitor the emergence of variant pandemic viruses. 
 Isolate different types/subtypes of influenza viruses including seasonal 

influenza viruses. 
 Conduct retrospective virological studies on archived specimens and isolates. 
 Conduct serological studies wherever possible. 
 Update diagnostics if needed. 
 Review and learn from the experiences of phases 5 and 6, and prepare for 

possible subsequent waves. 
 
Review issues will include the time taken from sample collection to arrival at the NIC; 
the number of specimens received in good condition; results turn-around time; and the 
percentage of results concordant with WHOCC results. The review process should 
allow for an assessment to be made of the laboratory component of national pandemic 
preparedness. Review outcomes can then be reported to the national authorities to 
enable the updating of the national pandemic preparedness plan, if required. 
 
5.2: NIC planning and coordination activities during the post-peak period 
 
In addition to continuing the corresponding activities outlined above in sections 2.1–
2.3 for pandemic phases 5 and 6, surveillance-related planning and coordination 
activities at this stage will also involve: 
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 Reviewing laboratory testing procedures, and reviewing and assessing national 
intersectoral and international coordination, to support the development of 
improved strategies. 

 Performing retrospective virological studies on archived specimens/isolates. 
 Reviewing and assessing the performance of other laboratories that assisted 

during pandemic phases 5 and 6. 
 
5.3: Other ongoing NIC activities 
 
During the post-peak period, situation monitoring and assessment activities and 
communication and information-sharing activities should continues as outlined 
above in sections 3 and 4 respectively. 
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Part II. Issues in laboratory practices and procedures 
 
 
Laboratory practices and procedures are key elements in pandemic influenza 
surveillance and range from the collection, handling and sharing of specimens to the 
application of a testing strategy and analysis of the results. The following components 
are essential for effective virological surveillance and should be considered in 
conjunction with the recommended practices outlined in WHO guidance on pandemic 
contingency planning for laboratories.7 
 
II.1: Specimen collection and handling 
 
Up-to-date WHO guidelines for handling, shipping and storage of clinical specimens 
are available.8 For pandemic (H1N1) 2009 – and possibly for future influenza 
pandemics – these guidelines will be used until new guidelines come into effect. 
 

 Biosafety precautions for the collection team – when collecting samples, 
standard precautions should always be followed and barrier-protection 
methods applied whenever samples are obtained from patients. The use of 
personal protective equipment (PPE) is therefore mandatory if direct contact 
with a patient is anticipated during specimen collection, or when entering a 
room where aerosol-producing procedures are being performed on patients 
infected with a pandemic virus. For detailed information on specimen 
collection and other aspects of infection prevention and control in relation to 
pandemic (H1N1) 2009 please refer to current WHO guidelines.9 

 
 Reagents and supplies for the collection team – the NIC may need to 

prepare and provide to the collection team a specimen-collection kit consisting 
of virus transport media (VTM), proper swabs and other related supplies as 
outlined by WHO.10 

 
 Specimen type and collection procedures – the collection procedures 

required for pandemic influenza surveillance are similar to those used for 
seasonal influenza, and include throat swabs, nasal swabs, nasopharyngeal 
swabs or nasopharyngeal aspirate. A combination of two swabs from the same 
patient may be collected in one tube. Other samples may be taken depending 
on either the clinical presentation of infection with the pandemic virus (for 
example, postmortem specimens from fatal cases11) or on additional testing 
requirements (for example, serum for serological surveillance as a measure of 
the pandemic virus infection rate). NICs should follow the latest WHO 
guidelines for any variation in the type of specimens to be collected. 

 
 Specimen storage and transport to the NIC – respiratory specimens in VTM 

for virus identification and characterization should be kept at 4°C, whenever 
                                                 
7 www.who.int/csr/disease/influenza/influenzanetwork/NIC_contingency_planning 
8 www.who.int/csr/resources/publications/biosafety/WHO_HSE_EPR_2008_10/en/index.html 
9 www.who.int/csr/resources/publications/swineflu/swineinfinfcont/en/index.html 
10 www.who.int/csr/resources/publications/surveillance/WHO_CDS_EPR_ARO_2006_1/en/ 
11www.who.int/csr/resources/publications/swineflu/WHO_Diagnostic_RecommendationsH1N1_20090
521.pdf (Annex 4, page 47). 
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possible, and transported to the laboratory promptly in an ice-box. If 
specimens are to be transported to the laboratory within 2 days, they may be 
kept at 4°C; otherwise they should immediately be frozen at or below -70°C 
until they can be transported to the laboratory, on dry ice or in a dry-shipper. 
Repeated freezing and thawing will lead to loss of infectivity and is not 
recommended. Sera may be stored at 4°C for approximately one week, but for 
periods longer than this should be stored frozen at -20°C.12 

 
 International shipping – the transport of specimens and/or virus isolates 

should comply with WHO guidelines for the safe transport of infectious 
substances and diagnostic specimens13 and with IATA Dangerous Goods 
Regulations governing the transportation of biological specimens. It is 
important to consult the most updated regulations from IATA before shipping. 
To prevent delays in shipping, notably at customs offices in both dispatching 
and receiving countries, NICs must ensure the correct completion of all 
documentation required for specimen transport, including: 
 a laboratory investigation form; 
 import/export permit; 
 packing list; 
 prior communication with the WHOCC before sending the package; and 
 other documentation as detailed in the above WHO guidelines. 

 
II.2: Recording of specimens in the laboratory 
 
Upon arrival, specimen data should be logged into the laboratory data-retrieval system. 
The receiving laboratory (NIC) will ascribe its own specific identifier to each 
specimen and record the collecting centres designation of each specimen together with 
any accompanying epidemiological or clinical data. Any subsequent testing results 
will be assigned to the NIC identifier to maintain record keeping and allow accurate 
data retrieval. The laboratory should enter the data – preferably in an electronic form. 
Laboratories also need to secure a backup system, as outlined in WHO contingency 
planning guidance.14 NICs may adopt this system or follow other recording systems. 
 
II.3: Processing specimens in the laboratory 
 
Ideally, specimens for virus isolation, detection and subsequent characterization 
should be processed immediately upon arrival at the NIC. If this is not possible, 
specimens may be stored at 4°C for up to 72 hours post collection. If this is also not 
possible, then specimens should immediately be stored at or below -70°C until 
processing can take place. Sera may be stored at 4°C if it can be processed within one 
week post collection. If not, sera should immediately be frozen and stored at -20°C or 
lower. 
 
II.4: Biosafety during the manipulation of laboratory specimens and isolates 
 
Essential laboratory procedures for the safe handling and manipulation of specimens 
and isolates include: standard precautions; basic containment; good laboratory 
                                                 
12 www.who.int/csr/resources/publications/swineflu/storage_transport/ 
13 www.who.int/csr/resources/publications/biosafety/WHO_HSE_EPR_2008_10/en/index.html 
14 www.who.int/entity/csr/disease/influenza/influenzanetwork/NICContingencyPlanning.pdf 
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practices; and the use of PPE. For further information, the latest edition of the WHO 
laboratory biosafety manual15 should be consulted. 
 
II.5: Prioritization of specimen testing 
 
Both affected and not-yet-affected countries will experience a surge in the number of 
specimens as the pandemic progresses. This will necessitate the development and 
adoption of prioritization criteria for specimen testing in order to conserve critical 
diagnostic reagents for the duration of the pandemic. The prioritization of specimen 
testing will be an important aspect of the overall strategy adopted for specimen testing. 
 
II.6: Strategy for specimen testing 
 
The choice of strategy for specimen testing will depend upon whether the country is 
affected or not; the precise epidemiological features of the disease; and other national 
considerations such as the availability of appropriate bio-containment facilities 
coupled with virus-culture and molecular-biological capacities. Virological laboratory 
surveillance may for example be guided by the issues outlined in Annex 2 – supported 
by tools to calculate the number of specimens needed to ensure that samples are 
geographically representative (see Annex 1). 
 
II.7: Polymerase chain reaction (PCR) 
 
PCR is currently the method of choice in screening for and confirming infection with a 
pandemic virus. It is the most rapid, sensitive and specific test available for the 
detection of influenza virus in a pandemic situation, and may not require a high 
containment level for conducting the test.16 
 
PCR-specific assays do however have certain limitations particularly when the virus 
starts to accumulate mutations during its community transmission in different 
populations and different ecological systems. Depending upon the availability of 
reagents and capacity, NICs may use more than one PCR assay targeting different 
gene segments, or different locations on the same gene, when diagnosing a new 
pandemic virus to avoid false negatives due to virus mutation. Such assays will 
become available through the GISN and will be posted on the WHO web site. 
 
A common strategy for PCR screening is to target the matrix gene of influenza A 
viruses for the identification of all subtypes, and for differentiation from influenza B 
viruses. If the sample is positive, another PCR assay targeting one or more other genes 
(such as the nucleoprotein, haemagglutinin or neuraminidase genes) can be used to 
determine and confirm the virus subtype. NICs may choose either sequential or in-
parallel testing depending upon the protocols and resources available. An example of a 
testing algorithm based upon the use of a PCR assay has been provided in recent 
WHO guidance.17 
 
II.8: Rapid immunoassay based tests 

                                                 
15 www.who.int/csr/resources/publications/biosafety/WHO_CDS_CSR_LYO_2004_11/en/ 
16 WHO will provide guidance on the required containment level of the pandemic virus. 
17www.who.int/csr/resources/publications/swineflu/WHO_Diagnostic_RecommendationsH1N1_20090
521.pdf (Annex 3, page 46). 
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The use of rapid immunoassay based tests for the diagnosis of pandemic influenza is 
not recommended. There have been suggestions that rapid tests may be useful in 
testing at point-of-care facilities during the pandemic phase for the benefit of case 
management – however, these tests have low sensitivity. 
 
II.9: Virus isolation and typing 
 
While the TORs of all NICs specify the use of cell culture for the isolation of seasonal 
influenza, the situation is very different for pandemic influenza. Biosafety 
considerations when culturing the pandemic virus will largely depend upon the nature 
of the virus, and any other biological risk assessments performed by the NIC. During 
the initial phase of the pandemic, seasonal and pandemic viruses may co-circulate. 
NICs that do not have appropriate containment facilities should not attempt virus 
isolation unless the sample has been shown to contain only seasonal influenza by PCR. 
Virus culture by cell or egg inoculation is crucial in ensuring the availability of 
isolates for monitoring antigenic drift, and for vaccine-virus selection. Virus antigenic 
typing may not be possible until specific reagents for the pandemic virus become 
available. 
 
II.10: Genetic characterization by sequencing 
 
Genetic characterization requires laboratory expertise and capacity to sequence a 
representative number of viruses. If the NIC does not have these facilities, then the 
isolates/specimens from different geographical areas within the country must be sent 
to a WHOCC for testing. For clinical specimens, sequencing is usually most 
successful for the short segments of the following genes: HA, NP, NA, M and NS. 
The polymerase genes (full length) often require a greater amount of template that can 
only be recovered from virus isolates. A published generic amplification protocol for 
all influenza A viruses can be used as an initial genetic characterization approach for 
any new pandemic virus.18 
 
Sequencing of the pandemic virus to determine its origin – and hence guide risk 
assessment – is very important. One additional benefit of sequencing is identification 
of point mutations and reassortment events that may correlate with changes in 
antigenicity, antiviral susceptibility, virulence and/or clinical disease presentation. 
 
II.11: Influenza serology 
 
WHO guidelines on the use of serological testing for the diagnosis of influenza are 
available.19 
 
II.12: Data management 
 
Data management is an essential component of good laboratory practice. The 
laboratory must keep detailed and accurate records of virological results, and of the 
relevant patient information collected. Such information will be useful in determining 
                                                 
18 Hoffmann E et al. (2001). Universal primer set for the full-length amplification of all influenza A 
viruses. Arch Virol. Dec, 146(12):2275–2289. 
19 http://whqlibdoc.who.int/publications/1982/a86910_partB.pdf 
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the best samples to collect, and the strategies for laboratory testing to be used. It will 
also facilitate the making of recommendations on risk management and mitigation 
measures. 
 
The NIC should maintain the following information on each sample collected: 
 

 information on the patient – including demographics, clinical signs and 
symptoms, date of onset of illness and disease outcome (for example, “severe” 
or “fatal”) where available; 

 type of specimens taken for investigation and date of collection; 
 date specimens were received in the laboratory and their condition; 
 laboratory tests performed; 
 laboratory test results; 
 date the results were communicated to the physician/epidemiologist; and 
 storage location of each specimen/isolate/derivatives thereof (RNA, cDNA, 

etc). 
 
For tracking purposes, the NIC should keep a record of the following information on 
specimens sent to other laboratories: 
 

 name of laboratory or laboratories that specimens were dispatched to; 
 laboratory identification number of the specimen(s) dispatched: 
 date of dispatch; 
 date of receipt of results from the receiving laboratory; 
 results reported by the receiving laboratory; and 
 date the NIC reported results to the IHR NFP. 

 
Ideally, an electronic format should be used for data entry. Laboratories also need to 
secure a backup system as part of contingency planning. Quality-assurance procedures 
need to be in place for all steps in data management, as should procedures for the 
vitally important issue of ensuring the confidentially of patient information. 
 
II.13: Data analysis 
 
Data analysis may be performed jointly with epidemiology staff. After collating the 
results of laboratory testing, the NIC should regularly summarize the data and perform 
a trend analysis on the following indicators: 

 number of specimens tested and number positive for pandemic, seasonal or 
other (including unsubtypable) influenza A viruses; 

 number of new laboratory-confirmed cases; 
 cumulative laboratory-confirmed cases since first report; 
 occurrence of pandemic influenza by geographical region; 
 correlation of laboratory-confirmed cases by age group (infants, children, 

adults, elderly or unknown); 
 when possible, correlation of laboratory-confirmed cases by different at-risk 

groups (co-morbidity, pregnancy, etc); and 
 when possible, correlation of deaths with the virological data for laboratory-

confirmed cases. 
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Further resources 
 
 
1. WHO – Global Influenza surveillance: 
www.who.int/csr/disease/influenza/influenzanetwork/en/index.html 
 
2. WHO – Avian Influenza guidelines and recommendations: 
www.who.int/csr/disease/avian_influenza/guidelines/en/ 
 
3. WHO Collaborating Centres for influenza and Essential Regulatory Laboratories: 
www.who.int/csr/disease/influenza/collabcentres/en/#ref 
 
4. WHO Collaborating Centres: 
www.who.int/collaboratingcentres/en/ 
 
5. WHO guidelines for the storage and transport of human and animal specimens for 
laboratory diagnosis of suspected avian influenza A infection: 
www.who.int/csr/disease/avian_influenza/guidelines/transport/en/ 
 
6. WHO Guidance on regulations for the Transport of Infectious Substances 2009–
2010: 
www.who.int/csr/resources/publications/biosafety/WHO_HSE_EPR_2008_10/en/inde
x.html 
 
7. The role of National Influenza Centres (NICs) during Interpandemic, Pandemic 
Alert and Pandemic Periods: Interim document, May 2007: 
www.who.int/csr/disease/avian_influenza/guidelines/RoleNICsMay07/en/index.html 
 
8. Global Surveillance during an Influenza Pandemic: Version 1 (updated April 2009): 
www.who.int/csr/resources/publications/swineflu/surveillance/en/ 
 
9. WHO information for laboratory diagnosis of pandemic (H1N1) 2009 virus in 
humans – revised: 
www.who.int/csr/resources/publications/swineflu/diagnostic_recommendations/en/ind
ex.html 
 
10. Human infection with pandemic (H1N1) 2009 virus: Updated interim WHO 
guidance on global surveillance: 
www.who.int/csr/resources/publications/swineflu/interim_guidance/en/index.html 
 
11. Pandemic contingency planning checklist for National Influenza Centres (NICs) 
and other national influenza laboratories: 
www.who.int/csr/disease/influenza/influenzanetwork/NIC_contingency_planning 
 
 

http://www.who.int/csr/disease/influenza/influenzanetwork/en/index.html�
http://www.who.int/csr/disease/avian_influenza/guidelines/en/�
http://www.who.int/csr/disease/influenza/collabcentres/en/#ref�
http://www.who.int/collaboratingcentres/en/�
http://www.who.int/csr/disease/avian_influenza/guidelines/transport/en/�
http://www.who.int/csr/resources/publications/biosafety/WHO_HSE_EPR_2008_10/en/index.html�
http://www.who.int/csr/resources/publications/biosafety/WHO_HSE_EPR_2008_10/en/index.html�
http://www.who.int/csr/disease/avian_influenza/guidelines/RoleNICsMay07/en/index.html�
http://www.who.int/csr/resources/publications/swineflu/surveillance/en/�
http://www.who.int/csr/resources/publications/swineflu/diagnostic_recommendations/en/index.html�
http://www.who.int/csr/resources/publications/swineflu/diagnostic_recommendations/en/index.html�
http://www.who.int/csr/resources/publications/swineflu/interim_guidance/en/index.html�
http://www.who.int/csr/disease/influenza/influenzanetwork/NIC_contingency_planning�
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Annex 1: Use of Excel tool to guide sample collection 
 
 
The Excel sheet shown below can be used to facilitate calculation of the number of 
specimens to be tested and to guide the collection of geographically representative 
samples. Even if NICs and national authorities prefer to use their own methods or 
other tools for sample-size calculation, the most appropriate administrative level to use 
will need to be determined. In general, the use of “lower-level” administrative units 
(for example, cities, towns or villages instead of provinces or governorates) will help 
to ensure the testing of truly representative numbers of samples during the different 
stages of the pandemic curve. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1. In the above example sheet, each cell address is noted by a letter and a number. The 
letter coordinate is determined based on the grey topmost bar in the Excel sheet (A, B, 
C, D, etc.) while the vertical coordinate is the number on the leftmost column of the 
sheet (1, 2, 3, 4, etc.). For example, cell A4 in the above figure contains the phrase 
Country population size in light-blue text. 
 
2. Enter the country population size in cell B4. 
 
3. Enter the total number of tests available in cell B5. 
 
4. Enter the names of the administrative regions starting from cell A22 down. 
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5. Enter the corresponding population size of each administrative region in cells B22, 
B23, B24, etc. 
 
6. In cells D22, D23, D24, etc. enter “1” (number one) if the administrative region has 
reported confirmed cases, or “0” (number zero) if the administrative region is not yet 
affected (i.e. no confirmed cases reported). Once an administrative region becomes 
affected, replace 0 with 1. The total number of samples required will then be displayed 
in the corresponding E column. 
 
7. Enter the age distribution (according to the national definition of each age group) in 
cells B8, B9, B10 and B11 by showing each age group as a percentage of the total 
country population. For example, if a country determines that “infancy” means all 
children under 2 years old, and this age group represents 10% of the total country 
population, then enter “10” in cell B8 and so on for the other age groups. 
 
8. If the NIC and national laboratory network are able to procure more reagents later 
in the pandemic, add the new number of tests available in cell H8. The revised number 
of samples to be collected from each geographical location will then show up in the 
respective cells (E22 through to I22 and down). 
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Annex 2: Information on optimizing laboratory-testing 
strategies for the virological surveillance of pandemic (H1N1) 

2009 influenza in phases 5 and 6 
 
 
Introduction 
 
This document has been developed to provide information to managers within 
National Influenza Centres (NICs) and the national laboratory network on how best to 
use available laboratory resources for the virological surveillance of pandemic (H1N1) 
2009 influenza during phases 5 and 6. 
 
As part of surge requirements in phases 5 and 6, laboratory-testing activities will have 
to be prioritized and non-urgent ones postponed. In addition, it may be necessary to 
share the influenza diagnostic workload with other laboratories previously assessed to 
have the required capability. The NIC and the national laboratory network will in any 
case have to deal with a significant number of additional specimens, develop and 
validate new methods, and perform additional tests on clinical specimens and viral 
isolates. 
 
During a pandemic, the increased number of specimens received for testing may be 
overwhelming and place huge demands on resources, resulting in their rapid depletion. 
In accordance with WHO guidance in this area,20 NICs need to establish networks and 
reach agreement on the exchange of reagents and other consumables in order to ensure 
that surge requirements can be met. Communication channels with suppliers should be 
kept open in relation to the availability and stockpiling of essential kits and reagents, 
and alternative kits and reagents should be evaluated in case a regular supplier is 
unable to deliver requested items. Such activities should be undertaken as part of the 
development of comprehensive surge-capacity, business-continuity and other 
contingency planning that takes the availability of the following into full consideration: 
 

 laboratory testing kits, reagents and consumables (for example, the total 
number of PCR reactions available for virus identification); 

 laboratory personnel/staff; 
 management capacity to deal with increased numbers of specimens, and 

expanded reporting requirements; and 
 information on population demographics (including national population size, 

and the population sizes of administrative regions/states/provinces). 
 
Based on the current and projected availability of reagents, kits and other stock (taking 
into account the need to source continued supplies and arrange delivery schedules) the 
number of specimens that can be tested during the different stages of a pandemic 
should be estimated. Criteria for the collection and testing of specimens should then be 
agreed upon with epidemiologists and clinicians. In all cases, NICs should plan to set 
aside sufficient reagents for the testing of specimens in the later stages of a pandemic. 

                                                 
20 Pandemic contingency planning checklist for National Influenza Centres (NICs) and other national 
influenza laboratories:  
www.who.int/csr/disease/influenza/influenzanetwork/NIC_contingency_planning 
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Laboratory testing strategies at different stages 
 
 

A: PRIORITIZE TESTING TO DETECT CASES IN COUNTRIES NOT YET AFFECTED 
 
The indiscriminate screening of all suspected cases in countries that have not yet been 
affected may lead to the piling up of specimens awaiting processing in laboratories. It 
is therefore necessary to establish specimen-collection criteria in consultation with 
epidemiologists, and to conduct enhanced virological surveillance at maximum 
intensity to rapidly detect any cases of infection with the potential pandemic virus as 
early as possible in order to trigger relevant and timely national interventions. 
 
NICs are advised to commence monitoring through collaboration and communication 
with physicians, epidemiologists and network laboratories in hospitals and 
community-level health-care facilities; coordinate laboratory-testing algorithms based 
on clinical and epidemiological criteria; and develop a sampling strategy for testing 
suspected cases. Any samples that are screened positive using rapid diagnostic kits in 
network laboratories should be sent to the NIC for further analysis. 
 

B: COUNTRIES NOT YET AFFECTED BUT WITH SUSPECTED IMPORTED CASES 
 
A principal objective of the NIC and the national laboratory network in these countries 
is to rapidly diagnose any imported cases. For this reason, it is recommended that 
countries should prioritize the laboratory testing of: 
 

 specimens taken from suspected cases among travellers who experience the 
onset of illness within 7 days of returning from countries or regions where the 
sustained transmission of the pandemic (H1N1) 2009 influenza virus has been 
reported (for example, Mexico and the United States); and 

 specimens obtained from cases of ILI/SARI reported through routine sentinel 
and other surveillance if resources permit. 

 
Test all specimens collected from suspected cases of pandemic (H1N1) 2009 influenza 
that fulfil the surveillance criteria (or case definition) with the exception of those of 
poor quality and those without accompanying completed patient case forms. 
 
Test all specimens that are influenza-A positive but which are negative for seasonal 
influenza H1 and H3 for pandemic (H1N1) 2009 virus if the required capability is 
available or send to a WHO Collaborating Centre (WHOCC) for influenza.21 The first 
10 confirmed clinical specimens or virus isolates should be sent to a WHOCC for 
further characterization. 
 

C: REVIEW AND ADJUST SAMPLE SIZE FOR VIROLOGICAL SURVEILLANCE IN 
AFFECTED COUNTRIES 

 
Once sustained human-to-human transmission of the pandemic (H1N1) 2009 
influenza virus has been confirmed in a country, the NIC and national laboratory 

                                                 
21 www.who.int/csr/disease/influenza/collabcentres/en/ 
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network should support national efforts to mitigate the effects of the pandemic. As 
part of this, the objectives of virological surveillance should be reviewed and adjusted 
from the early detection of each case to tracking the spread of the pandemic. 
 
In consultation with epidemiologists, specimens that are representative of 
geographically distinct locations and patient demographics (including by age and 
gender) should be collected from ILI/SARI cases and tested over time (see Annex 1). 
If appropriate, a representative number of positive specimens or virus isolates should 
then be sent to a WHOCC to allow for: 
 

 characterization of the virus and its evolution for the purpose of vaccine-virus 
selection; 

 the development of diagnostic reagents; and 
 antiviral-resistance monitoring. 

 
NICs should participate in the development and implementation of robust national 
laboratory-based surveillance to permit the collection of up-to-date information on the 
circulation of the pandemic virus, as well as of seasonal influenza viruses. When 
reporting the results of virological surveillance, NICs are advised to follow the 
procedures outlined in current WHO guidance.22 
 
When positive cases are confirmed from all administrative regions in the country 
 
Depending upon available resources, virological surveillance to monitor the 
circulating pandemic virus should be maintained in parallel with the continued 
surveillance of seasonal influenza viruses. 
 
If capacity is available, assistance should be provided to WHO in monitoring the 
virulence, antigenic drift and antiviral susceptibility of the pandemic virus. If 
resources do not permit this, representative specimens and/or virus isolates should be 
forwarded to a WHOCC. 
 
Surplus samples need to be stored for future testing to capture a more comprehensive 
and representative picture of the pandemic-affected groups in the population. 
 

When the pandemic is at its peak 
 
Reduce the number of samples tested by selecting specimens on a weekly or 
fortnightly basis to ensure that sufficient resources are available over time for the 
monitoring of virus evolution for pandemic risk assessment, vaccine development, 
updating diagnostics, antiviral susceptibility monitoring and other public health 
purposes. 
 
 

                                                 
22www.who.int/csr/disease/swineflu/guidance/surveillance/WHO_case_definition_swine_flu_2009_04_
29.pdf 
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