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Summary

The European Influenza Surveillance Scheme (EISS) is based on a surveillance model that
combines clinical and virological data on influenza in the general population. Weekly reports on
influenza activity during the influenza season are made by 18 countries in Europe (2001-2002
season). To assess the comparability of virological data collected, a questionnaire was sent to all
EISS member countries. Questions on the specimen collection, laboratory diagnosis of influenza,
tests for other respiratory infections, tests for serological diagnosis, near patient tests and
preparedness for a pandemic were included. The results of the survey showed differences, but also
uniformity in virological data collection among the EISS member countries during the 2001-2002
influenza season. Similarities were reported for the sentinel specimen collection procedures, e.g.
the type of swab, transport conditions and the delay. The diagnostic methods were more or less
heterogeneous. The methods frequently used for rapid diagnosis, sub(typing) and determination of
the variants were ELISA, PCR, IF and HAI, with PCR used more often in countries in the West of
Europe. Our findings will be helpful for the interpretation of virological data collected by EISS and
for the planned creation of the Community Network of Reference Laboratories for Human Influenza
in Europe.

1 Background

Influenza is well recognised as an infectious disease that causes considerable morbidity [1] and
mortality in the human population [1, 2]. In addition, there is the ever-present threat of an influenza
pandemic [3]. Therefore, surveillance of influenza is of great importance. The value of influenza
surveillance is also recognised by the European Union (EU) as surveillance is a key element of the
European Union influenza pandemic preparedness and response plan [4, 5]. To improve influenza
surveillance and pandemic planning, a better insight into laboratory capacities/facilities is needed and
the EU plans the creation of a Community Network of Reference Laboratories for Human Influenza
(CNRL) [5]. The CNRL will accomplish several tasks including the co-ordination of methods employed
by the Member States for the diagnosis of influenza. The EISS co-ordination centre performed an
inventory in June 2002 to describe and compare the results of virological methods routinely used for
influenza surveillance in Europe. This study will be useful for the development of the CNRL and will help
to harmonise laboratory methods in Europe.

2 Material and Methods

A guestionnaire on virological methods used for influenza diagnosis and surveillance was developed
and sent electronically to all EISS collaborating networks in June 2002. People that were responsible for
collecting virological data in the networks were asked to complete the questionnaire. The following
networks were included in the study: Belgium, Czech Republic, Denmark, England, Germany, France,
Italy, Ireland, the Netherlands, Northern Ireland, Norway, Poland, Portugal, Romania, Slovak Republic,
Slovenia, Scotland, Spain, Sweden, Switzerland and Wales.

The following topics were included in the questionnaire (34 questions): specimen collection, laboratory
diagnosis of influenza, the reporting of variants, tests for other respiratory infections, serological tests,
near patients tests and preparedness for a pandemic. The questions in the survey concerned data
collected during the 2001-2002 influenza season. All 21 networks completed the questionnaire.

Sentinel physicians collect the number of cases of influenza-like illness (ILI) or cases of acute
respiratory infection (ARI) during the influenza season and obtain nasal and/or throat specimens that
are sent to the national reference laboratory for virological testing. The combination of clinical and
virological data in the same population allows the validation of clinical reports made by the sentinel
physicians and provides virological data in a clearly defined population [6]. In addition to specimens
obtained from sentinel physicians, the laboratories also collect and report to EISS test results on
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specimens from other sources (e.g. hospitals or non-sentinel physicians). These data are collected as a
range of indices is used to monitor influenza activity and they allow the validation of virological data
obtained from the sentinel sources [7].

This report pays special attention to the sentinel data as it forms the backbone of data collected by
EISS. Tables concerning non-sentinel data (e.g. respiratory specimens from hospitals and non-sentinel
physicians) can be found in Annex 2. Two networks, Poland and Sweden, do not have an integrated
clinical and virological sentinel surveillance system and are therefore excluded from the tables that
concern sentinel data.

3 Results

3.1 Sentinel specimen collection and transport

Information on the collection of sentinel specimens can be found in Table 1. Nasal and throat swabs
were collected by 13 networks (65%; n=20). Nasopharyngeal, nasal and throat swabs were collected by
two networks for each type of swab. In addition, blood samples were collected occasionally in three
networks and aspirates were collected by one network. Transport of the swabs occurred by mail in 16
networks (80%; n=20) and by courier in seven networks (35%; n=20). Some networks used special
delivery (Northern Ireland) or ambulances (the Czech Republic) for the transport of the swabs. The
temperature at transport was ambient in 13 networks (65%; n=20) and 4°C in five networks (25%;
n=20). The viral transport medium used was diverse, but usually contained antibiotics. The time delay in
the transport of material from the sentinel physicians’ practice to the laboratory varied between 0-120
hours for all networks; most networks reported a delay of 24-48 hours. All sentinel surveillance networks
collected age-specific data that include all age groups and the representativeness of swab collection
was national for most of the networks (Table 2).

3.2 Methods used for the sentinel virological surveillance

The methods routinely used by the EISS members to isolate and detect influenza virus from sentinel
swabs are presented in Table 3. For influenza virus isolation, Madin-Darby canine kidney (MDCK) cells
were used by seventeen networks (94%; n=18). Eleven networks (61%; n=18) used more than one
technique (e.g. MDCK and CE) to isolate influenza viruses from sentinel respiratory specimens.
Reasons for using more than one technique were (data not shown): confirmation of the results, increase
of the sensitivity and the detection of other respiratory pathogens, such as adenovirus (e.g. in Slovenia,
Spain and Switzerland).

Fifteen networks (83%; n=18) routinely used PCR and/or ELISA for the rapid diagnosis of influenza. Of
all networks, five used more than one technique for rapid diagnosis. For the typing of influenza, the
methods were more heterogeneous: PCR (10 networks), ELISA (7 networks), and HAI and IF (both 6
networks). The HAI assay, traditionally used for the determination of the subtype of the influenza virus,
was predominantly used for subtyping (71%; n=17). However, PCR was also used in a large proportion
(65%; n=17) of networks. A total of eight networks did more than one test to subtype influenza. For the
determination of the virus variant, HAI assays were used most often (94%; n=16).

There was a difference in use of PCR techniqgue for East and West Europe (West: Belgium, Denmark,
England, France, Germany, Ireland, Italy, the Netherlands, Norway, Northern Ireland, Portugal,
Scotland, Spain, Switzerland and Wales and East: Czech Republic, Slovak Republic, Slovenia and
Romania). This contrast is illustrated for the subtyping of influenza; all countries in the East of Europe
used HAI assays for the subtyping of influenza, while most of the countries (85%; n=13) in the West of
Europe used PCR.

The delay between sentinel specimen collection and test result for typing, subtyping and the
determination of the variant can be found in Table 4. In this table network comments on the delay are
also shown.

3.3 Haemagglutination inhibition (HAI) assays (sentinel and non-sentinel)

The questions in the survey that concerned HAI assays were not specifically related to sentinel or non-
sentinel data. We assumed that there is no difference in HAI assay for both data sources.
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For the HAI assays, different types of erythrocytes and antisera were used. The erythrocytes used were
guinea pig (67%; n=18), turkey (50%; n=18) and chicken (39%; n=18). Two networks (Germany and the
Czech Republic) used all three types of erythocytes; the reason for this was related to the sensitivity
(depends on variant) of the assay.

The antisera used were ferret (78%; n=18), sheep (39%; n=18) and chicken (22%; n=18). In general,
reasons for the use of specific erythocytes were availability and sensitivity. The antisera were prepared
locally in six networks (38%; n=16) (data not shown). The remaining non-locally produced antisera were
obtained from different sources. The main reason for the use of the specific antisera was the availability.
Antisera were generally obtained from Mill Hill (WHO-kit), CDC Atlanta and via EISS (J. de Jong,
Erasmus University Rotterdam).

A detailed table on the use of erythrocytes and antiserum by network, including reasons for use of the
particular reagent can be found in Table 5.

3.4 Testing for other respiratory viruses in sentinel respiratory specimens

The networks that routinely test their sentinel swabs for other respiratory viruses, besides influenza, are
presented in Table 6. Thirteen networks (68%; n=19) (the Czech Republic, England, France, Germany,
the Netherlands, Northern Ireland, Portugal, Romania, Scotland, Slovenia, Spain, Switzerland, Wales)
reported the collection of information on other respiratory pathogens in sentinel specimens. All thirteen
networks collected information on the respiratory syncytial virus (RSV), six networks (32%; n=19)
collected data on the adenovirus virus, five networks (26%; n=19) collected data on parainfluenza and
three networks (16%; n=19) collected data on the rhinovirus. Three networks (England, the Netherlands
and Slovenia) had information on other viruses (e.g. coronavirus, &KOP \ GD SQHXP RQADH, human
metapneumovirus). Eleven out of the thirteen networks reported that the sentinel swabs were tested for
both influenza and RSV.

3.5 Collection of sentinel serological data

Three networks (Czech Republic, Slovak Republic and Romania) collected serological data from
sentinel physicians. These networks used HAI and complement fixation (CF) for the serological testing.
In addition to these methods, the Czech Republic used ELISA. All three networks used paired samples
(14 days interval) and the interval to obtain the samples is 3-6 days after the first symptoms of iliness.
Serological data is collected for diagnosis in the Slovak Republic and Romania, for retrospective
analysis in the Czech and Slovak Republic and for serosurveillance in Romania.

3.6 Near patient testing for sentinel surveillance

Three networks used near patient tests. The following tests were used: AB Flu OIA test (Biostar;
Poland) (N.B. Poland does not report virological data from the sentinel surveillance system), an
evaluation test (Italy) and Roche A/B test (not commercially available; Switzerland). In the Polish
network the results were used for diagnosis; the specimens were also cultured and tested by IF. In Italy
and Switzerland the near patient tests were used for surveillance purposes; in these surveillance
systems, the respiratory specimens were not tested by other methods.

3.7 Pandemic planning

In the 2001-2002 influenza season, five networks (25%; n=20) reported that they collect data on
influenza all year round. Fifteen networks reported to have seasonal data only, but nine of these
networks (60%) reported that it would be possible to report all year round. The main reasons for not
reporting data on influenza all year round were money constraints (e.g. staff laboratory) and problematic
sampling of respiratory specimens from May-September. A detailed table including the maximum
number of specimens that could be tested in case of a pandemic can be found in Table 7.

4. Conclusions
The results of the survey showed differences, but also some uniformity in virological data collection
among the EISS member countries. Similarities were mainly reported for the specimen collection

procedures; the type of respiratory specimen, type and temperature of transport as well as the delay.
The diagnostic methods were more or less heterogeneous.
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Different methods used for virological investigation may influence the assessment of influenza in the
general population. It has been found that RT-PCR can substantially improve the sensitivity of influenza
detection [8, 9] and it has a higher detection rate compared to ELISA [9]. It has been suggested that
ELISA is reliable for rapid laboratory diagnosis of influenza in infants and young children, but for older
patients the use of RT-PCR reduces false negative results [9]. Since countries in the East of Europe
mainly used ELISA, this might lead to a slight underestimation of laboratory confirmed influenza activity.

The finding that sentinel specimens were tested for other respiratory infections is important because
many agents contribute to cases of influenza-like illness (ILI) and acute respiratory infection (ARI)
reported by sentinel physicians. An important pathogen that contributes to this burden of disease is
RSV; in terms of mortality the role of RSV is suggested to be even greater than the influenza B and
influenza A/H1N1 [2]. A large proportion of the networks test their sentinel specimens for RSV and this
data could be entered into the EISS database. This information helps understand the epidemiology of
respiratory viruses and helps provide a comprehensive picture of the spectrum of respiratory infections
that affect the general population.

Another outcome of the study is that serological testing of influenza for surveillance purposes is not
performed frequently in the sentinel surveillance systems in Europe. This is because a serological
diagnosis is rarely useful for immediate clinical management [10] and paired serum samples are
required, which requires time and effort from the practitioners.

Near patient testing (NPT) is performed on a small scale by the members of EISS. There are
discussions on the sensitivity of the test, which is lower than the gold standard (culture). Another
disadvantage of the near patient test is that no information is available on the characterization of the
virus. However, the NPT can be a valuable tool for influenza surveillance as it provides rapid
information on whether influenza is circulating or not. The use of NPTs in influenza surveillance is
currently being discussed within EISS.

For pandemic planning purposes it would be preferable if influenza reporting was made all year round.
Currently, EISS only reports influenza activity during the winter season. The survey found that many
networks in EISS could report or would be willing to report information on influenza activity all year
round. In doing so, EISS would increase its early warning function for influenza surveillance.

In conclusion, sample collection and shipment are more or less similar whereas detection and
(sub)typing methods are heterogeneous among the EISS networks. In order to better harmonise
laboratory methods and the virological surveillance of influenza in Europe, a number of actions will be
taken within the framework of the recently created Community Network of Reference Laboratories for
Human Influenza. These actions include the definition of basic tasks to be carried out by the
laboratories, the preparation of standardised laboratory protocols and further Quality Control
Assessments.
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ANNEX 1

Sentinel data
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Table 1: Specimen collection and transport

SENTINEL

Two nasal and one throat EMEM containing antibiotics +

: Mail Ambient 24-48
swab fungizone
Naso;laharyngeal swabs, Special viral transport medium Ambulance 4°C 24
blood (NIC)
Nasal swabs and aspirates  Viral transport medium Mail Ambient 24-72
Nasal and throat swabs NK Mal, Ambient 48-120°

Some o/n courier
Medium containing

Nasal or throat swabs penicillin, streptomycin Mail Ambient 24-72
and amphotericine B
Throat swabs Virocult Mail Ambient® 24-72*

Combined nasal and

throat swabs Viral transport medium Mail NK 48
Throat swabs Virocult (MedicalWire, England) E‘;"a"'. Ambient 24-120°
ourier
Nasal and throat swab GLY-medium + pimaricine Mail Ambient 24-48
Nasal and/or throat swabs PBS+penici|Iir_1, _streptomycin Mail, . . Ambient 24
and amphotericin Special delivery
Hanks's Balanced salt solution
Nasopharyngeal swabs containing bovine albumin, Mail Ambient 24(-48)
fungizone and penicillin
Nasal and throat swabs Sterile PBS and antibiotics Courier 8°C 24-48
Virocult (MedicalWire MW . . i
Nasal swabs 950/974/975) Express mail Ambient 18-24
Tryptose phosphate broth Mail, K
Nasal and throat swabs with gelatin Courier 4°C 24-72

Nasal and throat swabs Guanidin based viral Mail NK 24-48
Lysis buffer

Hanks’s Balanced salt solution or

Nasal and throat swabs, virus culture medium with BSA,  Courier 4°c® 0-72

(blood) antibiotics and antimycotics
. Mail, Ambient®

Nasal and throat swabs GIBCO EMEM medium Courier” 4°C8 1-48
Nasal and throat swabs Saline solution + antibiotics Courier 4°C° 24
Combined nasal and GLY-medium + antibiotics Mail Ambient  24-48
throat swabs

Medium containing minimal
Nasal and throat swabs, essential salts buffer and Mail Ambient 24-72

(blood) indicator solution

Abbreviations: EMEM: eagles minimum essential medium; NIC: National Influenza Centre; GLY: glucose lactalbumin yeast; PBS:
phosphate buffered saline; NIC: National Influenza Centre; NK: Not known.

* Ambient means no control of temperature

Not regular

Majority arrives in 48 hours

Storage swab containments at ambient temperature, swabs kept at 4°C.
Majority arrives in 24 hours

If possible

When transported by mail

In Ljubljana

When transported by courier

[ N I N
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Table 2: Collection of age-specific data and representativeness

SENTINEL

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

National

National

National

National

National and regional

National

National

National

National (representative of the Dutch population)
Regional

National

National

National

Almost national

Regional (Bratislava region)

National

Regional (about 80% of the population is covered)
National

National

Survey of virological methods used for surveillance of influenza in Europe
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Table 3: Methods for virological surveillance of influenza

SENTINEL

MDCK
MDCK, CE
MDCK
MDCK, MK
MDCK

MDCK

MDCK

MDCK, CE

MK

MDCK, CE
MDCK

MDCK, CE
MDCK, CE

Not done
MDCK, CE
MDCK, MK
MDCK, HEp-2°
MDCK, LLC-MK2,
A549
MDCK, MK

Directigen Flu A+B
ELISA, IPT
ELISA, PCR
PCR

ELISA

PCR

PCR

PCR, dIF
PCR

DIF

PCR

PCR

ELISA

PCR

ELISA, m-EIA
ELISA, PCR
PCR

Near-patient test

DIF

ELISA
ELISA, IPT
ELISA, PCR
HAI, ELISA, PCR, IF
HAI, ELISA
PCR

PCR

HAI, PCR
HAI

IF

PCR, IF
PCR

HAI, ELISA
PCR

HAI, ELISA
PCR, IF
PCR

IF

IF

PCR
HA

HA

HAI, PCR
HAI, PCR!
HAI, PCR
PCR

HAI, PCR
HA

PCR
PCR, IF
PCR

HAI, NI
Not done
HA

HA

PCR, HAI
HAI, PCR

(for N1 and N2
determination

Not done

HAI

HAI

HAI

HAI, sequencing
HAI

HAI, sequencing
HAI

PCR

HAI

Not done

HAI, PCR

HAI

HAI, NI

Not done

HAI

HAI

HAI, sequencing

HAI

Not done

Abbreviations: MDCK: Madin-Darby canine kidney; CE: chicken egg; MK: monkey-kidney; ELISA: enzyme-linked immunosorbent

assay; IPT: Immunoperoxidase staining; PCR: polymerase chain reaction; HAI: haemagglutination inhibition; (D)IF: (direct)

immunofluorescence; NI: neuraminidase inhibition; m-EIA: membrane-based enzyme immunoassay
PCR is used for HLN2 subtyping

2

12

HEp-2 cells are an epithelial cancer cell line; these are not often used
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Table 4: Delay between specimen collection and the test results

SENTINEL

1-3

5-10
1-2
NK
1-2
2-7
2-10
4-10
1-2
2-7
3-4
1-2
2-10
2-5
1-8

2-5

7-9

1-14

14-21
3-12
14-21
1-2
NK
1-3
2-14
2-10
5-11
1-3
2-7

3-4
2-6
14-28
3-6
NK

14-100*

Months
10-14
14-21
NK

NK
7-14

< 6 months
7-30
NK
5-10
3-40
10-20
2-6
14-28
3-6

NK

NK

20-30

14-100*

Depends on growth virus -usually within a week

PCR is used for T and ST
Sample is sent to Mill Hill for V

T and ST results from same analysis, sequence analysis: 3-
4 days, 2-4 weeks when sent to Mill Hill

T by ELISA, ST and V by HAIl and NI

T by PCR takes 1-3 days, S and V only performed at end of
season

T by PCR takes 2 days; T by CC/IF 3-5 days, ST performed
by PCR, V not in routine surveillance

Variants besides the vaccine strains are sent to MRC Mill
Hill

T shorter when special pickup from GPs during season, ST
performed at WHO lab Colindale (prolonged delay)

Abbreviations: NK: not known; T: Typing; ST: subtyping; V: determination variant; PCR: polymerase chain reaction; ELISA:
enzyme-linked immunosorbent assay; HAI: haemagglutination inhibition; NI: neuraminidase inhibition; CC: cell culture; IF:
immunofluorescence; CEGG: chicken egg; MDCK: Madin-Darby canine kidney.

* average is 21 days.

Survey of virological methods used for surveillance of influenza in Europe
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Table 5: Haemagglutination Inhibition (HAI) assay:

erythrocytes and antiserum use

Guinea pig

Chicken, turkey,
guinea pig

Guinea pig
Turkey

Guinea pig
Chicken, turkey,
guinea pig
Turkey, guinea pig
Chicken

Turkey

Not done

Turkey

Chicken

Turkey, guinea pig
Chicken, guinea pig
Not done

Turkey, guinea pig
Chicken

Chicken, guinea pig

Guinea pig
Guinea pig, turkey

Not done

Chicken cells bad result
Different sensitivity

Availability

Receptor binding properties
Sensitive

Different sensitivity

Depends on variant
Availability

Works best

Not done

Stable and reliable

Availability

C:egg-adapted, G:isol MDCK

Routinely turkey
Availability
Easy to obtain

Would be best

Can be glutaraldehyde
stabilized

Not done

Ferret

Ferret, chicken, sheep

Ferret
Ferret
Ferret
Sheep, ferret

Ferret, sheep
Ferret, chicken
Ferret

Not done
Ferret, sheep

Ferret

WHO kit
Chicken, sheep
Not done
Sheep

Ferret, sheep
Ferret, chicken

Ferret
Ferret

Not done

F: analysis drift var, C:
identification, subtyping,
analysis drift var, S: WHO- kit

Received Mill Hill
Historical
Discriminating

WHO kit, ferret to small
extent

Standardized methods
WHO-standard

F more variant specific,
availability

Distributed by CDC

C:prepared locally, S:CDC

WHO kit
Available WHO, J. de Jong

Rely on WHO/CDC or
colleagues

Received EISS

Availibility, provided
by WHO

Not done

Abbreviations: F: ferret; C: chicken; G: guinea pig; S: sheep

14
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Table 6: Routinely testing for other respiratory pathogens

SENTINEL

Yes
Yes
Yes
Yes

Yes

Yes
Yes
Yes
Yes
Yes
Yes

Yes

Yes
No
No
No
No
No
No

RSV, para-influenza, adeno
RSV, hMPV
RSV
RSV

RSV, rhino, para-influenza, adeno, entero,
corona, M/C pneumoniae

RSV, rhino, para-influenza, adeno
RSV
RSV, para-influenza, adeno
RSV, rhino
RSV, C. pneumoniae
RSV, adeno

RSV, para-influenza, adeno

RSV

Will change after ARI-EL
(no change RSV)

Bucharest region only

Plans to amplify

Small number is detected in the
sentinel surveillance that focuses on
influenza

Yes
Yes
No
Not all

Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes

Yes

Abbreviations: hMPV: human metapneumovirus
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Table 7: Pandemic planning

Seasonal
All year

Seasonal
Seasonal
Seasonal

Seasonal

Seasonal
Seasonal
All year

Seasonal
Seasonal
All year

Seasonal
Seasonal
Seasonal
All year

Seasonal
Seasonal
Seasonal

All year

Seasonal

Yes

No
Yes
No

No

Yes
Yes

No

Yes
Yes
Yes
Yes
No

Yes

Yes
Yes
No

No

No samples outside season

Insufficient funding

Depends on allocated resources

Would require more staff lab

No specimens May-Sept

Insufficient funding

GPs would not like to do this

Possible, but not weekly

No samples are collected

250
55
100
1540
800

1000

150

2000

All samples
200

75

125

NK

500

500

100

130
NK
1000

110

100

Berlin 500; Hannover
500 (no estimation
other labs)

All labs

Depends on staff

Limited staff

NRC Bratislava (50),
Banska B (25), Kosice
(25)

No estimate possible
All labs

Could be increased
by using PCR
technique

Depends on availibilty
MK cells
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ANNEX 2

Non-sentinel data
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Table 8: Collection of age-specific data, representativeness and source

NON-SENTINEL

Yes, 0-8 years

excluded Brussels HP, L
Yes NK HP, IH
Yes National HP, NGPs,
Yes* National HP, NGPs, IH
No National HP
Yes Regional HP (few), NGPs
Yes National HP, NGPs
Yes National HP, NGPs, IH
Yes National HP (most), NGPs, IH
Yes Regional HP, NGPs, IH
Yes National HP (most), NGPs, IH, unknown
Yes* Regional HP, NGPs, IH
Yes National Emergency Units in hospitals and Health
centres
Yes National HP, NGPs, IH
Yes National HP (most), NGPs, IH
Yes* National HP, NGPs
Yes Most Ljubljana region + HP, NGPs
severe cases country
Yes National HP (most), NGPs, IH
Yes National HP, NGPs, IH
Yes Geneva, Lausanne, St HP, L
Gallen, Bern, Zirich
Yes National HP, NGPs, IH

Abbreviations: HP: hospital patients; L: laboratory; NGPs: non-sentinel general practitioners; IH: institutional homes
* Not necessarily all age groups; depends on what is sent
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Table 9: Methods for virological surveillance of influenza

NON-SENTINEL

LLC, MK-2, MDCK IF

MDCK, CE
MDCK
MDCK, MK
MDCK
MDCK

MDCK
MDCK, CE

Most tertiair MK-2, Most IF short culture,
some MDCK, some some culture, some

LLC
MDCK, CE

MDCK, cell
substrate

CE®
MDCK, CE
MDCK, CE
MDCK
MDCK, CE
MDCK, MK
MDCK, Hep-2°
MDCK

MDCK, LLC-MKZ2,
A549

MDCK, MK

ELISA, IPT
ELISA, PCR
PCR

ELISA

PCR (other labs may

use other techn)
Only culture
PCR, DIF

PCR
DIF
PCR*

DIF
PCR
ELISA

Most DIF and culture

ELISA, mEIA*
ELISA, PCR
PCR and IF
Not done

Not done

DIF

IF, ELISA
ELISA, IPT
ELISA, PCR

HAI, ELISA, PCR, IF

HAI, ELISA
PCR, ELISA, IF

PCR
HAI, PCR

IF short culture, HAR

on culture

IF (monoclon. Ab)

PCR, IF

HAI

PCR

HAI, ELISA
PCR

HAI, ELISA
PCR, IF

PCR

HAI, IFA, PCR

IF

IF

PCR
HA
HA
HAI, PCR
HAI, PCR!
HAI?, PCR?

PCR
HAI, PCR
HAR

PCR
PCR, IF

HAI

PCR

HAI, NI
Not done
HAI

HAI

PCR, HAI

IFA, HAI (some
sequencing)

HAI

Not done

HAI
HAI
HAI
HAI, sequencing
HAI
HAI, sequencing

HAI
PCR
HAI

Not done
HAI, PCR

HAI

HAI

HAI, NI

Not done

HAI

HAI

HAI, sequencing
HAI, PCR

HAI, mailing to
MRC Milll Hill

Not done

Abbreviations: MDCK: Madin-Darby canine kidney; MK: monkey-kidney; CE: chicken egg; ELISA: enzyme-linked immunosorbent
assay; PCR: polymerase chain reaction; HAIl: haemagglutination inhibition; (d)IF: (direct) immunofluorescence; NI: neuraminidase
inhibition, IPT: immunoperoxidase staining

* other laboratories may use other techniques
PCR is used for HLN2 subtyping
Method differs by laboratory

For the next season (2002-2003) MDCK cells will be mainly used
Membrane-based enzyme immunoassay
HEp-2 cells are an epithelial cancer cell line; these are not often used
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Table 10: Delay between specimen collection and the test results

NON-SENTINEL

(5-7) range 14 (5-7) range 14 (5-7) range 14 Referred samples known to contain flu by culture

NK 14-21 ,

1 3-12 10-14
5-10 14-21 14-21
NK NK NK
1-14 2-14 14-21
2-7 2-14 < 6 months
2-10 2-10 7-30
10-28 10-28 10-42
1-2 1-3 5-10
2-20 2-30 3-45
1-18 10-18 10-18
3-4 3-4 3-4

1-2 2-6 2-6

3-7 14-28 14-28
2-5 3-6 3-6

1-8

2-5 3-10

NK NK NK

7-9 8-12
1-14 14-100* 14-100*

V: samples sent to Mill Hill

Some isolates sent to Mill Hill
1,5 IF; 13 CEGG; 7 MDCK; ST and V by CEGG: 13 days

T by ELISA, ST and V by HAI and NI

1-3 days by PCR, subtyping and det. Var at end of season
As sentinel

T by PCR (2 days) and CC/IF (3-5 days), ST by PCR, V not
in routine surveillance

Local hospital little delay, ST in WHO lab Colindale
(prolonged delay)

Abbreviations: NK: not known; T: Typing; ST: subtyping; V: determination variant; PCR: polymerase chain reaction; ELISA:
enzyme-linked immunosorbent assay; HAI: haemagglutination inhibition; NI: neuraminidase inhibition; CC: cell culture; IF:
immunofluorescence; CEGG: chicken egg; MDCK: Madin-Darby canine kidney.

* average is 21 days.
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Table 11: Routinely testing for other respiratory pathogens

NON-SENTINEL

Yes
Yes
Yes
Yes

Yes

Yes
Yes

Yes

Yes

Yes
Yes

No
No

No
No

No
No
No
No

RSV, para-influenza, adeno
RSV, para-influenza, adeno
RSV,

RSV, para-influenza, adeno, H.
Influenzae, S. Pneumoniae

RSV, rhino, para-influenza,
adeno

RSV, para-influenza, adeno

RSV, rhino, para-influenza,
adeno

RSV, (para-influenza,
adeno, entero)

RSV, para-influenza,adeno
RSV, para-influenza, adeno

RSV, rhino, para-influenza,
adeno

Depends
on lab

Bucharest only

Other than RSV
on demand
physician

0-3yr RSV
(PCR)

Yes
No

Yes
Yes

Yes

Yes

Yes

Yes

Yes
Yes

No

No
No

HP, IH
NGP, HP
NGP, HP

NGP, HP(most),
IH
NGP, HP

NGP, HP, IH

HP

NGP, HP, IH

HP
NGP, HP, IH

HP, IH, other

HP
NGP, HP

National
decentralized
Regional
National

Regional

Regional
National

2 hospitals
Ljubljana (1/3
population)

most Madrid
region

Geneva
Regional

Depends what
is send

National

Abbreviations: hMPV: human metapneumovirus
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