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INTRODUCTION

The Symposium was convened by the WHO Regional Office for Europe
in collaboration with the Government of Spain and was held in the Interna-
tional Hall of the Ministry of Public Health and Social Security in Madrid. It
was attended by five temporary advisers, three WHO staff members and 31
participants from 19 Member States (Annex VI).

The opening ceremony was presided over by His Excellency the Secretary
for Health, Dr José Maria Segovia de Arana, who welcomed the participants to
Spain. The meeting was opened by Dr Leo A. Kaprio, WHO Regional Di-
rector for Europe. He referred to the great public health importance of acute
viral respiratory infections as a cause of massive morbidity and high mortality
in special risk groups. He also drew attention to the attendant economic losses
which, because of the industrial bias of its economy, have particular signifi-
cance for Europe. The problem is extremely complex because of the many
microbial agents involved and doubts about their relative etiological impor-
tance, the difficulties of clinical diagnosis, the shortage of laboratories, and
the lack of specific therapies. To develop suitable approaches to the control
of these diseases much more information about their incidence and causes is
required. There is a need to know which groups of the population suffer from
which types of respiratory illness and what agents are involved; what steps
should be taken to standardize clinical terminology and monitoring methods;
how the transmission of respiratory infections could be discouraged; how the
effects of infection could be reduced; what the most cost-effective forms of
prevention and treatment are; and what research deserves priority. The Euro-
pean Region is particularly well placed to tackle these problems, being ex-
ceptionally well endowed with the necessary technical expertise and facilities,
particularly for surveillance and rapid laboratory diagnosis. Dr Kaprio antici-
pated, therefore, that the outcome of the Symposium would be relevant and
valuable not only in the European Region but also in other parts of the world.

The purposes of the meeting were defined as follows:

— to assess the public health importance of viral respiratory infections
in countries of the European Region;

— to discuss simplified methods of surveillance, with particular refe-
rence to new rapid laboratory diagnostic techniques and improved colla-
boration between the different services involved (epldemlologlcal labo-
ratory, and clinical), both nationally and internationally;



— to review the latest developments and policies in prevention, control,
and treatment of acute viral respiratory infections, and discuss their eco-
nomic and social impact; and

— to discuss intercountry collaboration and exchange of information
and the role of WHO.

Dr L. Valenciano Clavel was elected Chalrman and Professor L. Syridek
Vice-Chairman, Professor D. L. Miller was appointed Rapporteur. Dr B. Veli-
mirovic, Regional Officer for Communicable Diseases, WHO Regional Office:
for Europe acted as Secretary : ,

TRENDS 1967—-1978

Mortality and morbidity

.Acute respiratory-infections (ARI) are the most common illnesses en-
countered in the European Region. It is estimated that over 90% of them are
caused primarily by infectious agents other than bacteria, and that they lead
all other acute conditions in terms of economic losses. It is, however, not possi-
ble to make an exact assessment of the problem since accurate data on morta-
lity and morbidity are absent for some countries and very incomplete in others;
there are, moreover, doubts about the comparability of the avallable data
(1-4).

In general, it appears that ARI mortality is high in infancy, drops to a mi-
nimum in childhood and early adult life, and then rises progressively through-
out middle and old age. Large differences exist among European countries with
regard to their mortality rates, though the reasons for this are not clear. Some
at least of the differences are due to variations in diagnostic habits and coding
practices. Pneumonia and bronchitis account for a substantial proportion of
the total mortality, while influenza epidemics are invariably associated with
increased mortality. Morbidity from ARI is very difficult to measure and most
of the information available has been obtained from surveys of specific popu-
lations.

Virus reports
Over 100 viruses have been established as etiological agents of respiratory
tract infections in man, though laboratory investigations to establish the etio-

logy are seldom carried out except in hospitalized cases.

2



During the period 1967—1978 134 090 reports on respiratory disease as-
sociated with viral infections were collected from virus laboratories in 24
countries of the European Region under the WHO virus reporting system. The
reporting of virus findings within a country shows very wide variations. The
average report rate for the European countries participating in this steadily
growing and expanding system is 112 reports per million inhabitants, with a
variation of from 2 to over 1 400 reports per million.

From Table 1 it can be seen that the virus laboratories of the Unlted King-
dom provided the largest number of reports (66 181), followed by the Federal
Republic of Germany (11 886), Sweden (8 782), France (8 526), Finland
(8 432), and the Netherlands (7 967). By far the most frequent etiological agent
reported was influenza A virus (33 539), followed by respiratory syncytial
(RS) virus (17 887), Mycoplasma pneumoniae (17 711),adenoviruses (17 45 0),
and parainfluenza virus (11 674).

There has been a steady increase in the number of reporting laboratories
and a steady rise in the number of reports between 1967 and 1978. The
number of reports on the different infections, particularly influenza, varies
from year to year, but the total number of reports in a calendar year does not
give a clear picture of influenzal activity since the epidemic season often co-
vers periods extending over two calendar years.

Influenza A virus infections are most frequently reported during the pe-
riod January—March. M. pneumoniae and parainfluenza virus infections are
February—March (Fig. 1). Respiratory syncytial virus reports are most abun-
dant in January—February, while herpes viruses are common during the pe-
riod January—March. M. pneumoniae and para influenza virus infections are
most common in October and November. Enteroviruses are most frequently
reported from July to October, while adenoviruses are reported throughout
the year, with a preponderance of reports in the period January— April.

.Adenovirus, parainfluenza, RS, herpes virus, measles, and enterovirus
infections are more common in children, particularly in the age group 1—4
years, while influenza A virus infections are more frequently reported in
adults (Table 2). RS virus infections are, in addition, very common in in-
fants aged 0—1 year. M. pneumoniae is more frequently reported in adults, but
children aged 5—14 years represent more than one-third of all cases reported.

Interpretation of international comparisons

Certain problems arise in the interpretation of these data. ARI comprise
a whole spectrum of clinical entities ranging from the mild afebrile common
cold to severe pneumonia, and diagnostic criteria and reporting procedures
are not standardized. In most countries there is insufficient collaboration
between the clinical laboratory and epidemiological services, without which
effective and rational ARI surveillance cannot succeed.
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The unevenness of the virus reporting rates between countries means that
it is particularly difficult to reach conclusions about international differences
in the prevalence of agents. Nor is it possible to be sure that the other analyses
are not distorted by reports from a small number of large contributors whose
experience is not representative of that in the Region as a whole.

Doubts are sometimes expressed about the justification for regarding some
agents isolated from the respiratory tract as respiratory pathogens (e.g. herpes
simplex and some enteroviruses). These agents are frequently isolated from
persons without respiratory symptoms and probably do not usually give rise
to the respiratory illnesses in which they are isolated. On the other hand,some
other agents, such as chlamydia and cytomegalovirus, should perhaps be re-
garded as candidates for inclusion in the reporting system, though there is as
yet insufficient evidence of their role in respiratory infections. The participants
were concerned, moreover, about the separation of viral from other respira-
tory agents, since the epidemiology and clinical behaviour of these two types
of agent are intimately entwined.

Implications

The participants agreed that existing evidence demonstrates that viral res-
piratory infections present a serious public health problem in the European
" Region, though existing knowledge is not sufficient for their extent, and the
trends in their incidence, to be accurately assessed. In order to improve the
situation it was considered essential to establish or expand the surveillance of
viral respiratory infections. This would involve developing uniform simplified
methods, encouraging the use of new rapid laboratory diagnostic techniques,
and strengthening collaboration between the various services involved (clinical,
laboratory, and epidemiological) with a view to making further advances in
methods of prevention and control of these infections.

NATIONAL SURVEILLANCE OF VIRAL RESPIRATORY INFECTIONS

Components of surveillance

The essential components of any programme for the surveiliance of ARI
are age, sex, and disease-specific mortality rates, morbidity data (for which a
variety of direct and surrogate indices are used in different countries), and
laboratory information on the agents responsible. The extent to which each
of these three categories of information is compiled and exploited by countries
in the European Region, the sophistication of the available data, and the man-
ner in which they are analysed and presented vary widely. This variation re-
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flects both the range of experience at the disposal of countries and differences
in the rate of progress of their surveillance activities. Because of these diffe-
rences it is not easy to identify common elements in the methods adopted or
the methods most likely to yield results that will best serve national and
international surveillance purposes. It was considered important, therefore, to
see what could be learned from sharing experiences of successful and unsuc-
cessful approaches and which approaches could be adapted to local require-
ments as surveillance instruments. With this in mind participants from a number
of countries in the Region described the methods and some illustrative examples
of results obtained from ARI surveillance in their own countries. First, the si-
tuation in three widely separated and very different countries — Spain, the
United Kingdom, and the USSR — was presented in some detail. Subsequently
other participants gave brief reports on experiences in their own countries.

Spain

Morbidity and mortality data. Data are collected mainly from physicians
through the public health services, and include particularly morbidity and
mortality data relating to influenza. Influenza reports provided weekly by
general practitioners are plotted in a graph against the background of the
endemo-epidemic indices of the previous five years. Points above the median
value are considered to represent excess morbidity. Morbidity data on pneu-
monias are collected in Madrid from hospital microbiology laboratories. These
provide numerical data on the total number of cases of pneumonias and the
number of cases of bacterial pneumonia, as well as pneumonia of suspected
viral etiology.

Data on school and work absenteeism are also used as an indicator of res-
piratory viruses, especially of influenza in children and adults.

Data on influenza mortality show a clear relationship with the morbidity
data. For instance, the excess mortality in the 197475 season was almost
double that recorded in subsequent years. Data on mortality due to other res-
piratory etiologies are recorded in accordance with the current nomenclature
for bronchitis, emphysema and asthma, pneumonia, and bronchopneumonia.

Laboratory data.

(1) Virological diagnosis is made by serology and by isolation of viruses.
Antigenic variability of influenza has been detected in some influenza epide-
mics between strains isolated from the same area.

(2) IDDT (immuno-double-diffusion test). Samples of sera from 100
blood donors have been tested each week from 1972 onwards. This is consi-
dered to be a good indicator of influenza incidence owing to the short period
of detectability of the antibodies. There is a clear correlation with the morbi-
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dity and mortality data. Peak values obtained ranged from 35% positive in
January 1975, 18% in November 1975, 15% in March 1976, 13% in April
1978, and 12% in January 1979. During months when there is no circulation
of the virus, the percentages vary from 0% to 3%.

(3) Pre- and post-epidemic HI influenza serology. This is carried out on
samples of sera from subjects in different age groups to ascertain the impact
of the epidemic and the age distribution of those affected.

(4) Other laboratory data on respiratory viruses are obtained from the
clinical diagnostic service. With these data chronological histograms are con-
structed on the circulation of respiratory viruses in the population and their
etiological distribution in relation to the production of lower respiratory tract
infections. In one study about 30% of cases of viral pneumonia were found to
have been produced by RSV in children, while in adults about 40% were pro-
duced by influenza and 30% by M. pneumoniae.

Research. Studies in collaboration with scientists from the Institute of
Molecular Biology in Madrid have recently shown differences in oligonucleotide
patterns of ribonuclease T1 influenza RNA digests between strains of the same
subtype and even between different isolates in the same outbreak. These
techniques allow a deeper insight into influenza epidemiology and show the
importance not only of characterizing the surface antigens but also of ‘finger-
printing’ the genes. It opens up a new concept of molecular surveillance in in-
fluenza. ) ' C

USSR

The system for the epidemiological surveillance of ARI in the USSR com-
prises four main activities: registration of patients with ARI, identification of
the agent, study of collective immunity, and forecasting of the course of in-
fluenza A epidemics.

Morbidity and mortality data. Each patient with ARI presenting at a me-
dical institution is registered on a special form which records his age, the
diagnosis, and the date when the illness began. From these records calculations
are made for each town of the number of patients, by age, per day, per week,
per month, and per year, and the extent of hospitalization. Statistical pro-
cessing of the data for a 20-year period has made it possible to determine the
critical levels of interepidemic morbidity for every week of the year in respect
of 50 major cities in the country, where some 50% of the population live. A
rise in ARI morbidity above the critical level signals an increase in the epidemic.

10



Laboratory data. Laboratory diagnosis includes identification of the agent,
using rapid diagnosis by fluorescent microscopy and serological diagnosis for
retrospective verification of the diagnosis. This is conducted at sanitary-epide-
miological stations (sanepids) in cities, as a control measure, during both in-
terepidemic and epidemic periods in relation to influenza and other ARI. It
is carried out mainly for influenza A, B, and C, parainfluenza, adenoviruses,
respiratory syncytial infection, and M. pneumoniae.

Investigation of collective immunity to influenza is carried out by the
sanepid service in all major cities. It includes a study of the dynamics of in-
crease or decrease of anti-haemagglutinins and, in some cases, of antineurami-
nidase antibodies to existing and previously circulating strains of influenza A
and B viruses.

Forecasting. The system for the epidemiological surveillance of influenza
makes it possible to detect changes in the epidemiologically current influenza
viruses, thus enabling strains of influenza vaccines to be renewed; to diagnose
the onset of an influenza epidemic in good time; to provide a forecast for its
development; and to organize and conduct antiepidemic measures. Forecasting
of influenza epidemics is based on the Barojan-Rvalov mathematical model.
A nation-wide automated system for forecasting influenza A epidemics by
means of this model is in operation at the All-Union Research Institute of In-
fluenza of the USSR Ministry of Health. This system enables the course of an
influenza epidemic to be forecast throughout the territory of the USSR. The
forecasting system covers 100 major cities. The level of morbidity over a 2—3
day period in the city where the epidemic began serves as the initial data for
the forecast, which gives the expected number of patients for each day of the
epidemic in every city. The warning time for the country as a whole is 2—3
months. Experience with this forecasting system over the past 10 years has
shown its high degree of practical accuracy and reliability.

United Kingdom

Morbidity and mortality data. Surveillance of viral respiratory disease in
the United Kingdom is based on the voluntary reporting of data by virologists
in more than 300 laboratories throughout the country. The data are collected,
analysed, interpreted, and integrated with national data from mortality and
morbidity reporting systems in two centres, the Communicable Diseases (Scot-
land) Unit in Glasgow, for Scotland, and the Communicable Diseases Surveil-
lance Centre in London, for England, Wales, and Northern Ireland. The cen-
tres distribute the information thus derived in weekly and quarterly bulletins.

Laboratory data. The Communicable Diseases Surveillance Centre was
set up by the Public Health Laboratory Service in 1977 and has developed
into a laboratory-based epidemiological service enabling full use to be made

11



of laboratory reports. In the field of most viral diseases, including respira-
tory infections, these provide information not obtainable from any other
source.

Routine reports of influenza virus isolations, for example, give a valuable
indication of the onset and extent of influenza epidemics, and as many as
300 isolations have been reported in epidemic years. Additional information
is provided by special serological studies such as that carried out by the Virus
Reference Laboratory of the Public Health Laboratory Service to detérmine
the age distribution of type-specific antibody.

Routine laboratory reports provide unique 1nformat10n about trends in
the viral respiratory infections, but they cannot be used to determine the in-
cidence because the populations at risk served by the laboratories are not
clearly defined, variable use is made of virological services by clinicians, and
reporting is not always complete.

Other reporting systems. Mortality and morbidity data are néeded to
complement laboratory data in the surveillance of influenza (5,6), and data
on mortality from influenza, pneumonia, and bronchitis have been used to
monitor influenza in the United Kingdom for over a century.

Morbidity data are available from clinical reports of influenza by a small
group of geographically widespread general practitioners who provide medical
care for about 200 000 people. The reports are analysed weekly by the Royal
College of General Practitioners Research Unit in Birmingham, which since
1965 has produced a weekly bulletin on the incidence of clinical infectious
disease in general practice. Numbers of emergency admissions to hospital, to-
tal sickness benefit claims by the working population, and absence from work
in particular industries such as the Post Office and public transport also pro-
vide a useful indication of the extent of influenza in the community.

More recently a system of reporting of clinical illness in boarding-school
children has been developed, which it is hoped will provide information about
influenza and other clinical infections in school-age children.

The need for a continuous measure of the incidence of influenza by age
groups led to the setting up of a special active influenza surveillance scheme
by 15 public health laboratories and 50 general practices in different parts of
the country (7). The practices have age/sex registers of their patients and during
the winter months record the total number of patients with respiratory disease
by sex and age group. Nose and throat swabs are taken for virus isolation
from a small proportion of the patients. The information is then used to cal-
culate an acute respiratory disease consultation rate and a virologically con-
firmed infection rate for influenza A and B by age groups.

Other European countries

The surveillance methods illustrated by the reports from these three
countries have counterparts in a number of other countries. During discussion
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several participants described aspects of the systems adopted in their countries
and confirmed the value of the information gained, though none was totally
satisfied with its adequacy. In many countries there is little or no systematic
surveillance of ARI. In others the information available relates only to selected
cities or limited geographical areas of the country. This is clearly unsatisfac-
tory, since the data obtained may be influenced by special local circumstances
such as the existence of high-quality clinical and laboratory facilities or the
occurrence of local epidemics. Nevertheless, such limited operations have been
used as a basis on which to build a more comprehensive system, and the data
obtained should not be discarded since they can provide a general indication
of the relative importance of prevalent agents and of the extent and nature of
associated illnesses. For example, surveillance of respiratory infection among
children admitted to hospital in Oslo over the last eight years has ¢confirmed
the regularity of outbreaks due to RS virus, and the introduction of the rapid
immunofluorescence (IF) technique has greatly assisted clinicians in the ma-
nagement of these children, so that the average stay is shorter and fewer are
treated with antibiotics.

.Morbidity and mortality data. While all countries publish mortality sta-
tistics, the delays in obtaining age- and cause-specific rates, which in some
countries may amount to several years, seriously limit the value of the data
for surveillance purposes. However, several countries find it useful to monitor
influenza outbreaks by calculating excess crude mortality rates and/or sending
the data to WHO in Geneva for this purpose. Those countries which do not
take advantage of this service are urged te do so.

Several countries (e.g. Austria, Czechoslovakia, France, Hungary, the
Netherlands, and Sweden) have established reporting svstems similar to that
organized by the Royal College of General Practitioners in the United King-
dom, whereby consultations at selected primary health care units (‘sentinel’
units or ‘spotter’ practices) are reported regularly. These have proved particu-
larly valuable sources of data. In the Netherlands these stations maintain
surveillance of over 1% of the population and the results correlate well with
other indices. Reports are also- obtained from sources that record sickness
absence from work, such as claims for social security benefitin Austria, the Fe-
deral Republic of Germany and Hungary, or among army recruits as in France.
Since these refer only to working populations they need to be supplemented
by reports on school absenteees (as in Austria, France, and Hungary). Hospi-
tal admission statistics are also valuable in recording the more serious. forms
of ARI, but few countries appear to have such statistics except- occasionally
at a local level. In general, morbidity data are rarely available for more than a
few population groups and rates can hardly ever be calculated because the
denominator population at risk is not known. There is a clear need to esta-
blish routine surveillance activities in defined populations in order that attack
rates can be calculated accurately.
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Laboratory data. This. is the best developed aspect of ARI surveillance
at present in many countries and demonstrates the value of the national in-
fluenza centres, which serve both to stimulate interest in the identification
of prevalent agents and to offer reference facilities where agents, especially
influenza virus, can be characterized. This work is hampered in many countries,
however, by insufficient numbers of virus diagnostic laboratories. In some
countries (e.g. Czechoslovakia and Sweden) information on virus isolations is
supplemented by data from serological surveys of population samples, which
can indicate the degree of population immunity to respiratory viruses, parti-
cularly current variants of the influenza virus, thereby allowing predictions of
the likelihood of epidemics. : o

Analysis of surveillance information. The collection of information serves
little purpose until it is analysed and interpreted and the results are transmitted
to those responsible for the organization of services and the clinical care of
patients. To be of practical value it is essential that this should be done rapidly
and regularly. It is clear, however, that few countries have the necessary faci-
lities for the purpose. Where they exist, as for example in Czechoslovakia,
France, Hungary, Italy, the Netherlands, Sweden, Spain, the United Kingdom
and the USSR, the key to success seems to be the existence of a single central
unit to which reports from all sources can be sent for collation and from
which information is dispatched, or can be obtained, in a consolidated form.

WHO ACTIVITIES

WHO collaborating centres

The present network of WHO collaborating centres working in the field
of virology comprises 57 centres in 25 countries. This network has been built
up since the inception of the Organization, starting with the World Influenza
Centre in London, which was created in 1947, and followed by a similar
centre in Atlanta, Georgia, USA. Later centres were established for the study
of poliomyelitis, enteroviruses, and respiratory viral diseases. Today some of
the centres retain a specialized function in relation to WHO, such as the study
of influenza, viral hepatitis, arboviruses, special pathogens, mycoplasma,
chlamydia and rickettsiae. Others cover a wider range of activities.

All six WHO regions are represented in the network of collaborating cen-
tres, but 24 of the 57 centres are situated in countries of the European Re-
gion. A similarly uneven geographical distribution can also be seen within
the European Region, where 7 of the 24 centres are in the United Kingdom,
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6 in the USSR, 3 in Czechoslovakia, 2 in France, and 1 each in Belgium, Den-
mark, Hungary, Romania, Switzerland, and Yugoslavia.

The WHO collaborating centres have a wide range of functions in support
of WHO programmes, including: the collection and dissemination of infor-
mation; the standardization of diagnostic terminology and of therapeutic and
prophylactic substances and laboratory techniques; the provision of reagents
and other services to WHO Member States in relation to surveillance activities;
research; training; and coordination. Initially centres were selected ‘on .the
basis of their technical excellence. Lately, however, the need has been felt to
support the establishment of national networks of laboratories as part of
the development of disease control programmes. In January 1980 the WHO
Executive Board recommended that institutions that do not yet fulfil all the
criteria but have a potential for excellence should be selected as WHO colla-
borating centres.

National centres

In addition to collaborating centres, WHO has recourse to a network of
national centres which participate in collaborative activities. These centres
provide WHO and collaborating centres with any data or material of interest
to a programme or study, and receive in return technical and material support.
This exchange of services and information has proved to be a great stimulus
in the development of national laboratory capabilities. At the end of January
1980, 129 centres in 73 countries were participating in the WHO network of
recognized national centres. The majority belong to the network of national
influenza centres, while networks for the study of hepatitis, interferon, and
rapid viral laboratory techniques are currently being built up. The geographical
distribution of national centres is more equitable than that of collaborating
centres and increasing numbers of countries in the developing world have
entered the network. However, the European Region stlll accounts for 58
of these centres in 29 countries.

The WHO viral respiratory infection programme

The influenza programme. One of the first programmes in WHO was the
influenza programme, created in 1947. Programmes in other viral respiratory
infections have been built up more slowly and were initially directed mainly
towards etiological studies and vaccine research.

Since its establishment, the WHO influenza programme has provided the
world with a system giving early warning of the emergence of new or altered
antigenic subtypes of influenza viruses and with global documentation on the
epidemiological behaviour and antigenic character of prevalent virus strains.
The basic requirement for the programme is the rapid isolation of virus strains
in national laboratories and the speedy characterization of the strains in the

15



WHO collaborating centres, and it is combined with the immediate communi-
cation of epidemiological information within and between the networks of
national and collaborating centres and WHO, for further dissemination to the
world community through the Weekly epidemiological record and . a daily
radiotelegraphic bulletin. . -

The programme is maintained through the efforts of 102 national influenza
centres in 72 countries (45 of them in 29 European countries), which collabo-
rate with WHO in Geneva and with the two WHO collaborating centres for
reference and research on influenza in London and Atlanta, Georgia. It has
become an established and effective means of monitoring influenza virus strains
on a global basis.

Other viral respiratory infections. A number of WHO collaborating centres
have been working on respiratory viruses other than influenza, but until re-
cently the work was concentrated on the etiological role of viruses in acute
respiratory infections and the development of vaccines, in particular live at-
tenuated vaccines against RSV and parainfluenza.

In 1977 WHO launched a new multidisciplinary programme on acute res-
piratory diseases; in this programme viral respiratory infections other than in-
fluenza form one component. The advent of new simplified and rapid tech-
niques for virus laboratory diagnosis has proved timely as far as support for
this new programme is concerned, and the role of the laboratory in acute res-
piratory diseases was one of the matters discussed by a WHO Scientific Group
on Viral Respiratory Diseases early in 1979 (8). The Group made a number
of recommendations for the surveillance of ARI, relating both to the systema-
tic collection and analysis of mortality and morbidity data, especially in in-
fants, and to appropriate laboratory investigations that would demonstrate
the most important etiological agents, including bacteria, in each country.
For this purpose it urged that the role of existing WHO national influenza
centres should be extended. Subsequently plans for collaborative research,
particularly in the developing countries, have been proposed in which it is ex-
pected that the WHO collaborating centres in Europe will play a key role.

Future developments

It was considered most important to develop collaborative studies of ARI
within the Region which would examine the problem on a broad front. It was
necessary to identify centres with the relevant expertise — clinical, virological,
and bacteriological — and the capacity to collaborate and integrate their acti-
vities. Priorities for research must be established that take account of the
needs of countries in the Region overall, not merely the local interests of those
involved. -
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SURVEILLANCE METHODS

It is axiomatic that no sensible or effective strategy for the control of
infectious diseases can be developed without a sound base of epidemiological
knowledge. At present this is seriously deficient for ARI in most countries. The
completeness and accuracy of mortality data are in question; there is little in-
formation about the incidence of illness due to ARI; diagnostic criteria and
classification vary; and, in particular, the relative importance of the various
agents responsible for ARI is not known. Without reliable data of this type
the population groups at greatest risk of infection with particular agents and
those most susceptible to serious illness cannot be defined. Nor is it possible
to describe the personal characteristics and environmental factors that influence
susceptibility to ARI and its spread in different communities. ‘ ‘

A prime requirement, therefore, is to develop and adopt in all countries a
system for ARI surveillance that assures the completeness of mortality data,
the collection of morbidity data from all available sources following an agreed
methodology, the development of a taxonomy for ARI based on simple
standardized clinical criteria, and provision for the central collection and col-
lation of data at national and international levels. '

Mortality reporting

National mortality statistics are compiled from analysis of medical certi-
ficates of the fact and cause of death. The direct cause and any contributing
causes are recorded, but only the underlying cause is coded and classified ac-
cording to the rules of the International Classification of Diseases.

Diagnosis. The diagnosis recorded is a matter for the judgement of the
certifying doctor. In the absence of standardized criteria the diagnosis recorded
is liable to be influenced by current medical fashion, the doctor’s training and
clinical acumens and ease of access to microbiological laboratory facilities. Vi-
rological investigations are rarely undertaken outside major hospitals, and con-
firmation of the diagnosis by autopsy is also rare. The distinction between viral
and bacterial pneumonia, for instance, is usually based on clinical assessment
alone. Studies in which the clinician’s diagnosis was compared with serological
evidence in cases of influenza (Miller, D. L., unpublished data) or with autopsy
evidence in cases of deaths attributed to bronchitis and pneumonia (9) have
demonstrated poor correlation. Thus when interpreting mortality data it is
essential to appreciate that the diagnosis is likely to have been made without
supporting pathological evidence and that the distinction between different
respiratory diagnoses is of doubtful validity.

Coding and classification. Published mortality statistics may for other
reasons misrepresent the real importance of ARI as a cause of death and its
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distribution in different population groups. For instance, in cases where ARI
is the terminal event associated with chronic or degenerative disease or malig-
nancy, the respiratory infection may not appear on the certificate as the under-
lying cause. Analyses of multiple causes of death have shown that ARI is men-
tioned on death certificates much more frequently than it is selected as the
underlying cause, particularly in the older age groups. Thus published mortality
data are likely to underestimate grossly the role of ARI as a contributing, if
not the critical, factor.in many deaths. Unfortunately multiple-causes coding
and analys1s are expensive and few countries are able to undertake them.

Morbndlty reporting

Measurement of the incidence of ARI is extremely difficult because of the
wide range of clinical syndromes and different degrees of severity that are
exhibited by this group of diseases. There are various points of access to
medical and social care at which it is convenient and pract1cal to record the
facts of illnesses. These points vary between countries depending on' how
their health and welfare services are organized. The recorded ‘incidence is
also governed by factors that influence whether or not particular individuals
enter the system, factors that may be individual (such as age, social circum-
stances, and attitude to illness) or organizational (such as ease of access to
medical care and any direct or indirect costs incurred). The most commonly
available morbidity indices are attendances at primary health care clinics,
absences from school or work, and attendances at or admission to hospital.
Additional sources are special surveys in defined populations, which can de-
termine the incidence of iliness below the threshold requiring medical atten-
tion or absence from work, and laboratory reports on the results of examining
specimens from patients W1th ARI.

Primary medical care. In societies with well- developed health care sys-
tems patients with ARI of a significant severity will receive attention through
the primary care system. Where such consultations are regularly recorded they
provide a valuable index of the incidence of ARI. In some countries ‘spotter’
practices are designated for this purpose. The most important practical pro-
blem is persuading doctors to maintain regular and complete records. From

experience .of ARI surveillance in the United Kingdom the key to success
seems to lie in:

-— simplicity (keep written records to a minimum and make use of non-
medical personnel to maintain the records)

— discontinuity (allow a respite by avoiding collection of recordsdurmg
low incidence months)

— availability of an active central data-collecting agency (name an indi-
vidual who will maintain contact with reporting units)

— dispatch of regular prompt analyses to reporters (demonstrate their
relevance to patient care and organization of practice)
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- Sickness benefit claims. Claims for social security benefit paid to persons
who are absent from work owing to sickness offer another index of morbidity
when the illness is severe enough to cause incapacity for work. This source
has the advantage that no special recording system is required and that it ope-
rates uniformly throughout the country. In some countries claims have to be
supported by a medical certificate which allows analysis by diagnosis. The cri-
teria that determine eligibility for sickness benefit, however, vary greatly from
one country to another, which makes international comparison of data ob-
tained from this source impossible. Also the data refer only to those sections
of the population covered by this aspect of the social security system and
usually exclude children, housewives, and retired persons. But trends and dif-
ferences between localities within countries can be discerned.

Hospital attendances. In some countries a significant share of primary
medical care is provided through hospital emergency rooms and outpatient
departments. When it is, hospital attendances should be included with data from
other sources relating to primary care for ARI. However, analyses of hospital
outpatient attendances are not routinely available in most countries, except
perhaps in broad categories (e .g., the type of service used)and special inquiries
are needed to obtain more detailed information. )

Admission to hospital usually denotes more severe respiratory iliness, and
statistics relating to admission are usually more fully recorded.

Special surveys. Much minor respiratory illness will not be recorded in
any of the above sources but is nevertheless important because of its effect on
working efficiency and because people with respiratory infection who remain
in the community contribute to its spread to others. To determine the fre-
quency of such illnesses requires special sample surveys. Examples are the on-
going household surveys in England, Wales, and Scotland and in Sweden, in
which the residents in samples of household are interviewed about health and
other matters such as employment and housing on a regular basis. The health
questions cover both acute and chronic disease and disability.

The main value of the information obtained from these surveys is that
the incidence of different types of illness can be related to the personal characte-
ristics of patients and factors in their social environment that may identify
high-risk groups. It also gives a more complete account of minor illnesses.in
addition to more serious episodes. It has the advantage over other systems
that the measuring instrument can be standardized and interviewers trained
to be consistent in its use.

Laboratory reports. The results of laboratory examination of specimens
submitted by clinicians for purposes of diagnosis or patient management or
by public health doctors and others in the course of investigating outbreaks
are used in many countries as a source of information for communicable disease

19



surveillance. The advantage of this type of information is that a positive la-
boratory report provides unequivocal evidence of infection. Moreover, it is a
cheap and simple source of information and can easily be collected.

Similarly, antibody surveys can provide useful information about the fre-
quency of past infection with particular antigenic types of influenza and other
respiratory viruses in different population groups. The main value of this is
in identifying risk groups and predicting the likelihood of epidemics. There
is evidence that, when 40—50% of the population have antibodies to a par-
ticular antigenic type of influenza virus, epidemics due to that type are un-
likely to'occur. ' .

ARI units

It was recognized by the participants that all the existing sources of data
on ARI incidence have major problems because of the lack of control over
the criteria used in their compilation and their varying completeness. This
limits their value and makes interpretation of their significance difficult. To
obtain more reliable data it was considered that units with specific responsi-
bility for ARI surveillance and research operating under internationally agreed
guidelines needed to be established, preferably in each country or in groups
of collaborating countries.’ :

The aims and methods for such units have recently been elaborated by
a WHO Scientific Group (8). The units would encourage and coordinate
national data collection and study defined samples of the population more
intensively. They would make use of simple agreed field techniques, including
standardized epidemiological and clinical records and procedures for the la-
boratory investigation of samples of patients. Adoption of such techniques
would greatly strengthen ARI surveillance in Europe. Reliance on sporadic
data generated mainly for other purposes could be avoided and the value of
the information derived could be. greatly- enhanced. Accurate definition of
the problems of ARI and epidemiological comparisons between regions and
countries would become possible. In this way countries of the Region would
be better placed both to take full advantage of existing knowledge concerning
methods of ARI control and to take full advantage of future advances.

Countries unable at present to establish such units should ensure that a
basic surveillance system operates that can be further developed as opportunity
and resources allow (Annex I). It is not possible to define exactly the mini-
mum size of population that would suffice for surveillance purposes, but it
should be as representative as possible. It is also worth giving special consi-
deration to maintaining surveillance of high-risk groups (e.g. the elderly and
the chronically ill), especially those in institutions and in hospitals where
nosocomial infections may occur.
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Laboratory indices

. Appreciation of the role of various viruses and other agents in ARI and
of their properties and relative importance in different communities or groups
of the population is essential to good clinical management and effective public
health control of these infections. A major difficulty in the past has been the
complexity and high cost of many of the relevant laboratory tests and the
delay in obtaining results. Progress towards the development of simpler and
more rapid tests that are also cheaper is, therefore, greatly welcomed. The
Group reviewed the range of tests currently avallable that are su1table for
practical diagnostic and surveillance purposes (10). ‘

Virus isolation. This depends critically on (a) satisfactory specimens col-
lected early in the illness, and (b) availability of a suitable range of culture
systems. (Shortage of primary MK cells has recently posed a problem but ex-
perience with continuous MK cell lines for the isolation of influenza and para-
influenza viruses is encouraging.) The method is technically exacting and some-
times slow, taking days or weeks. It is more useful for children than adults
but it is the most versatile test, able to reveal a wide range of v1ruses and pro-
vide strains for further study.

Immunofluorescent demonstration of specific viral antigen. This depends
critically on (a) satisfactory specimens (preferably nasopharyngeal secretions)
taken early in the illness, and (b) availability of highly specific antisera and
controls (/1). It is technically exacting but rapid (hours), and can be used at
a distance if prepared slides are sent to a centre. This technique too is more
useful for children than adults in whom it is difficult to obtain satisfactory
specimens. But it is limited to viruses for which satisfactory reagents are availa-
ble. In this context the meeting’s attention was directed to the activities of
the European Group for Rapid Laboratory Virus Diagnosis (see Annex II)

Serological diagnosis. Normally acute and convalescent palred blood sam-
ples are required. The procedure is technically simple and suitable for testing
large numbers of sera, but is limited to viruses for which satisfactory reagents
are available. It is more useful for adults than children, particularly infants,
from whom blood can be hard to obtain. It gives a retrospective diagnosis at
least a week and usually longer after the onset of the illness, but can be applied
to the rapid diagnosis of outbreaks (within 24 hours) and to surveillance of
the susceptibility of different age and population groups to established viruses
and their antigenic variants. Usually the complement fixation (CF) test is
used, but the immuno-doublediffusion test (IDDT) has also proved to be a
cheap and easy way to monitor sera from population groups.
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Utilization of virological tests

In order to provide useful surveillance data, virological tests can be utilized:

(@) continuously to defined population groups, e.g. children and/or
adults with ARI admitted to collaborating hospitals or seen in outpatient clinics
or general practice, samples of students, military recruits, or other occupa-
tional groups;

(b) selectively to unusually severe or fatal cases in the genéral popula-
tion, which may not be included in sample studies but have great relevance
to pubhc health control; ‘

'(c) to investlgate outbreaks of acute respiratory infection;-

(d) in laboratories where diagnostic virological tests are already being
carried out as a routine service. In these cases, laboratories should be encouraged
to report positive findings regularly to the central surveillance unit. A guide
to specimens to be collected and agents to be investigated in pamcular cli-
nical syndromes by age of patient is given in Annex IIL

Priorities

The above laboratory techniques and methods of deployment are not
mutually exclusive. They are best used in combination, according to the
resources and level of technical development of the country. Suggested priori-
ties are: .

(a) Influenza. This is detectable during outbreaks in all grades of ill-
ness and all age groups. Representative isolations of virus are essential to mo-
nitor possible antigenic variations. MDCK cell cultures (12) partly substitute
for rhesus monkey kidney cultures,; which are now difficult to obtain. Classi-
cal egg-inoculation techniques are still required. Immunofluorescence gives
type-specific diagnosis in children but does not differentiate subtypes or pro-
vide strains for study or vaccine production. Serological complement fixation
diagnosis is efficient for adults and in outbreaks.

-(b) Respiratory syncytial virus. This major epidemic pathogen of young
children occasionally infects older persons, but is rarely severe or fatal in the
elderly. Serological diagnosis has limited efficiency in infants, but immuno-
fluorescent techniques, when conducted by experienced workers, provide ra-
pid diagnosis in young children. Virus isolation in cell cultures is also effective.
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(¢) Parainfluenza viruses. These are periodically epidemic, mainly in
young children. Crossreactions make type-specific serological diagnosis un-
realiable. Immunofluorescence provides a rapid diagnosis for experienced in-
vestigators if specific reagents are available. Virus isolation in cell cultures is
effective.

(d) Adenoviruses. Serological diagnosis (group-specific) is efficient in
adults and older children. Virus isolation is effective and permits type diffe-
rentiation of strains. Immunofluorescence (group-specific) can be used for
children.

(e) Nonviral infections. Antigens for M. pneumoniae, chlamydia, Q fever,
and legionellosis infections can be conveniently included in the routine
serological battery of respiratory viral CF tests. Serology is more. generally
useful than cultural techniques for diagnosing these infections.

(f) Other agents. Detection and differentiation of rhinoviruses, enterovi-
ruses, and reoviruses demand difficult cell culture work. Primary diagnosis by
unmunoﬂuorescence or serology is impracticable. Coronawruses are even more
difficult to study.

In all of this work it is important to remember that a “positive” labora-
tory test result can prove the presence of an infection, but does not in itself
prove that the infection is causing the patient’s illness. The interpretation of
results requires consideration of clinical and epidemiological factors also.

Practical problems

The participants noted a number of practical issues that inhibit active use
of the laboratory for clinical diagnostic and surveillance purposes. First, delay
in obtaining results, which is unavoidable using classic laboratory techniques,
diminishes the interest of clinicians. The introduction of techniques that will
provide good denominator data on numbers of relevant specimens examined,
this. However, it will still be necessary to maintain classical techniques in some
laboratories in order to monitor the newer techniques and to provide strains
for antigenic characterization. Second, laboratories are not usually able to
provide good denominator data on numbers of relevant specimens examined
and still less concerning the patient population from which clinicians elect to
submit specimens. Third, laboratory tests cost money and, whoever pays the
bill, there is strong pressure to restrict the numbers of tests unless they are
essential for clinical management. If the data are required for surveillance pur-
poses the issue of who pays will need to be faced.

Nevertheless, despite these difficulties the participants were convinced of
the importance of endeavouring to obtain good-quality laboratory information
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on representative samples of patients and population groups: Reliance on spo-
radic information acquired largely as a by-product of other activities is not
enough; there should be increasing emphasis on moving from crude qualitative
data to more quantitative information. ; ‘

" SIMPLIFIED STANDARD CLINICAL AND LABORATORY METHODS
FOR FIELD USE

As has been noted already, interpretation of surveillance data is hindered
by the wide variation in the criteria for common diagnostic labels and in the
extent of laboratory investigation as well as the techniques employed. The
participants therefore examined recent proposals relating to methods of
diagnostic classification and the array of current laboratory techniques with
a view to 1dent1fy1ng practices that could be recommended for general use.

Simplified standard clinical classiﬁcation

‘The clinical manifestations of ARI form a vast, complex, and hetero-
geneous pathological field, in which hundreds of different etiological agents
play a part, including both viral infections and those due to bacteria or other
agents. In fact, their clinical manifestations may be impossible to distinguish
one from another. Furthermore, several agents, viral and bacterial, may be in-
volved, either simultaneously or successively, and a situation may arise where
the initial causal agent influences the prognosis less than the agent of secon-
dary infection (as in rhinopharyngitis complicated by otitis media and influenza
complicated by bacterial pneumonia).

The classic clinical nomenclature is based on the anatomlcal site of the
infection in the respiratory system (rhinitis, pharyngitis, laryngitis, bronchitis,
pneumonia). These are described in Annex IV. However, several sites may be
affected simultaneously or consecutively, and there are also dlffuse forms of
the disease (influenza syndrome). .

Except in very special circumstances it is impossible to attribute a c11n1cal
syndrome to a particular causal agent without the aid of laboratory tests. The
same syndrome may be produced by several different agents, and the same
agent may produce several different syndromes. However, apart from certain
serological and bacteriological tests, laboratory identification is based on
sophisticated and costly virological and bacteriological techniques which, even
in the best equipped countries of the European Region, are not usually availa-
ble outside the major centres. Thus the very great majority of cases of ‘ARI
cannot be subjected to precise etiological diagnosis.
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Revised simple classification. One way to classify acute respiratory in-
fections (excluding specific infections such as measles which are easy to
recognize) is derived from a simplified decision tree that can be used at the
primary care level. The following example is based on a proposal put forward by
aWHO Scientific Group (8).

Various respiratory signs {coryza and/or angina and/or cough)

no
fever —-> rhinitis —» epidemic coryza
{common cold)

yes
no
dyspnoea —————————3» polymyalgias & cough ———> influenza
without apparent - without com-
localization plications

objective pharyngeal ———— pharyngitis or
anomalies rhinopharyhgitis

cough & purulent ‘
expectoration ———————— 3 tracheobronchitis

yes ——> bradypnoea & stridor & breathing

difficulties laryngitis
L—— % tachypnoea & signs of clinical and pneumonia aﬁd
radiological condensation bronchopneumonia

The basic classification can be refined according to the degree of clinical
distinction desired by the addition of some simple investigations. For example:

— in cases of pharyngitis, identify separately fonsillitis, possibly speci-
fying one of three possible etiologies (streptococcus A, diphtheria, mono-
nucleosis syndrome)

— in cases of Iar:yngitis identify separately bacterial epiglottitis (visible
upon clinical and/or radiological examination), dlphtherlal laryngitis, and
_laryngotracheobronchitis;

— in cases of pneumonia, identify the anatomo-clinical type (aiveolar

or interstitial), and whether primary or isolated as opposed to secondary
or associated (e.g., influenzal pneumonia).
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ICD classification difficulties. The nomenclature in the WHQ International
classification of diseases (1975 revision) is difficult to apply as a matter of
routine because of its complexity, its diffuseness, and the customary impos-
sibility of obtaining etiological proof. As a start it would seem advisable to
define the acute respiratory infections of priority importance in public health
whose surveillance could be based in part on simplified clinical notification
using agreed criteria such as those outlined above.

Practical considerations. The participants appreciated that, though' the
need for agreement was patently obvious, the question of what clinical crite-
ria and classification system would be both simple to use and serve all needs
was complex. However, it was agreed that it was preferable to accept a very
simple scheme that was followed rather than more refined classifications in
which there was a danger.that the same categories would carry a different sig-
nificance in-different countries. It was also considered important to adopt a
classification system that was acceptable not only to epidemiologists, who re-
quire a system that is related to etiologies and relevant to the development of
control strategies, but also to clinicians, for whom it must relate to practical
clinical management.

Laboratory methods for field use

High standards in routine laboratory work demand competence in techni-
cal workers, access to specialized reference facilities, and quality control of
laboratory performance as well as of reagents and technical procedures. For
this purpose at least one central laboratory is required at -national level with
the capacity to provide all the techniques (virus isolation and typing; immu-
nofluorescence; serology), as well as good training facilities and the capacity
to fulfil a monitoring role. According to the resources and level of technical
development of the country, a less extensive range of tests could be provided
by addltlonal collaborating laboratories.

Role of central and collaborating laboratories

. Central laboratory. This should undertake continuous surveys of defined
population groups and participate in some “spotter” surveillance schemes.
It should also provide reference support for any peripheral collaborating iabo-
ratories, providing special techniques beyond their abilities and assisting them
with supplies and the standardization of reagents and techniques. The central
laboratory should help to investigate outbreaks of serious respiratory infection
beyond the capacity of the local laboratory. Central laboratories should
preferably be based on existing influenza laboratories collaborating with
WHO. If there are several such laboratories, one should be associated with a
surveillance unit that coordinates the studies and receives data for analysis (8).

26



Peripheral collaborating laboratories. These should undertake one or
more continuous surveys and/or “spotting” studies in collaboration with inte-
rested clinicians. Clinical participation will be improved if they also provide
a diagnostic service, the results of which can contribute to the overall picture.
The laboratories are then well placed to investigate promptly local outbreaks
and unusually severe or faral cases of pneumonia that may give early warning
of, for instance, epidemic influenza.

Specimens. A table of tests for virus identification in specnmens taken
from patients is given below.

Specimen type Source Tests permitted

- Throat swabs .© - Acute cases any age Virus isolation in cell cultures » )
{juicy) “and/or eggs . ‘
Nasopharvngeal Young children Virus isolation and/or IF .

washings /aspirates

Sputum/tracheo- ' Adult patients Virus isolation and/or IF
bronchial secretions or at autopsy (depending on viscosity and
: cellular content)

Lung Autopsy Virus isolation from tissue
extract. |F on impression
smears or frozen . sections

Specimens should be transported to the laboratory as quickly as possible, preferably
chilled. Postal transmission is acceptabie if delivery is within 48 hours.

Blood. Serological diagnosis is ideally based on a fourfold or greater rise
in antibody titre between the serum from acute (first week of illness) and that
from “convalescent” stages (at least 10 days after onset and at least one week
after taking the first sample), testing with a battery of antigens by micro
complement fixation test. Postal transmission of specimens permits one labo-
ratory to serve a wide area.

Outbreaks. Collect specimens from a sample of acute cases for an attempt
at virus isolation. Specimens for immunofluorescence tests should also be col-
lected from young children (the same specimens can serve both purposes). Es-
pecially in adults, collect blood immediately from patients with both short
(a few days) and long (7—10 days or more) durations of illness; immediate
serological tests may indicate the diagnosis within 24 hours by comparing
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the mean titres of the short- and long-duration groups (13). Second, blood
-specimens for confirmatory tests should be collected from the same patients
7-10 days later.

Fatalities. Collect specimens for virus isolation and for immunofluo-
rescence tests as feasible; also take blood or serum for serological tests —by
the time of death significant antibody may be detectable. If facilities permit,
tests for appropriate specific IgM antibody may provide a diagnosis. Particu-
larly in adults, by the time of postmortem examination virus may no. longer
be detectable by isolation or immunofluorescence tests.

- Techniques. According to the facilities available, one or more of the fol-
low1ng techniques should be utilized: -

Serology. Micro complement fixation tests are practicable for any labo-
ratory that performs -standard serological procedures. They are effective in
" the diagnosis of influenza A and B in adults, of adenovirus infection, and of
the treatable nonviral infections such as M. pneumoniae, psittacosis, and
Q fever. In children venepuncture is less acceptable and serological diagnosis less
effective. Clotted blood (acute and convalescent paired samples) can be sent
to the laboratory, provided it arrives within two days of collection. New me-
thods (enzyme-linked immunosorbent assay, etc.) are not yet practicable for
general use (14), but specific IgM tests can give early diagnosis.

" Virus isolation. Technical factors limit the number of tests attempted.
Depending on the availability of cell cultures, in vitro methods can readily de-
tect adenoviruses, enteroviruses, and respiratory syncytial virus. Influenza and
parainfluenza viruses are detectable, provided that monkey kidney cells or a
satisfactory substitute (e.g. MDCK cells) are available. Embryonated eggs pro-
vide a more reliable method of isolating influenza viruses, but require special
facilities not available in most laboratories. Peripheral laboratories can trans-
mit a sample of specimens received to the central laboratory in order to en-
sure isolation of current strains of influenza virus.

Immunofluorescence. The apparatus is compact and readily available, but
supplies of specific reagents and controls are essential and workers require
considerable experience to achieve reliable results. A proportion of cases should
be tested by other methods as an independent check on accuracy. The speci-
mens required are preferably nasopharyngeal secretions or washings containing
fresh cells, which are washed centrifugally at the laboratory and used to pre-
pare multiple smears on slides, which are then dried and fixed in acetone.
The slides are stained and examined, or sent to another (e.g. central) labora-
tory for staining and examination. Satisfactory specimens are relatively easily
collected from infants, but in older children and adults it is much more diffi-
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cult and the technique is therefore not widely used in these age groups. The
preparation of cell smears for examination cannot be learned easily from a
manual and it is desirable that trainees in this work should visit a laboratory
where the technique is established to gain experience in its use. Immunofluo-
rescence is most useful for rapid diagnosis of respiratory syncytial virus and
influenza A and B infections (15). With appropriate reagents and experience
it can also detect other infections.

USE OF SURVEILLANC E DATA

~ In most countries surveillance of ARI is accorded a low priority. This is
largely because health authorities are not convinced that action on their part
will have any significant impact on the problem of these diseses, unlike, for
example, the immediately effective control achieved by public health action
on the results of surveillance of poliomyelitis or salmonellas. This is an attitude
it may be difficult to change, at least until health authorities are convinced
that knowledge of the causes and prevention of ARI has advanced sufficiently
to give substantially better prospects of practical benefits from active inter-
vention than at present. [t is clear that the effective control depends on re-
liable surveillance information. However, the wide discrepancies that exist in
ARI mortality and morbidity rates imply that this is an unduly pessimistic
and restricted view of the beneﬁts that could accrue from properly orgamzed
ARI surveillance.
Review of the current situation suggests that much might be achieved in
the near future by documenting and examining the distribution of ARI more
accurately to determine:

(@) whether the incidence could be reduced in those communities with
high rates by the more thorough application of existing knowledge; and

(b) whether factors associated with the discrepancies between different
groups could point to directions in which-future research might be parti-
cularly profitable.

A fundamental problem to be overcome is that most of the currently
available information is too patchy and of too uncertain quality to be reliable,
which limits its practical value. But to improve this situation within existing
resources may impose a considerable amount of extra work on people whose
existing commitments may be both heavy and pressing. It is not easy to get
the right balance between the simplicity required to secure sustained collabo-
ration in producing regular, complete, and accurate reports from those in clini-

29



cal and laboratory practice on the one hand, and the appropriate degree of

sophistication in the data on the other. If the demands relating to quality are .
too severe, the quantity provided may be reduced to the point where it be-

comes too sparse and unrepresentative to be interpretable. It is important,

therefore, to examine critically how to.make the best use of existing sources

and how to simplify recording and reporting, which will avoid.the collection

of unrewarding material while increasing the sophistication and value of the

end product.

Data analysis

Most descriptive epidemiological data can only be usefully interpreted
when expressed as rates, for which reliable numerators and denominators are
required. The problems of obtaining complete and accurate numerator data
on ARI have already been outlined. In this section attention is focused on the
factors that affect interpretation of the data obtained in relatlon both to the
quality of numerators and the availability of denominators.

Morta[ily. Mortality rates can usually be calculated without difficulty from
information given -on death certificates and census data. Simple. age-specific
or standardized rates can be used to measure the size of the total ARI pro-
blem, define risk groups, and make comparisons between different popu-
lations.

Morbidity. Population denominators are usually much more difficult to
determine for morbidity than for mortality data.

In the case of primary care attendance rates, the necessary denominators
can be provided only where all primary care services for a given population
are provided in a small number of centres where full records are maintained
regularly or where, as in the United Kingdom, general practitioners provide
care-for a defined number of persons who are identified on a special register.
Sickness absence data can usually be related to a well-defined denominator,
whether this be a school register, a factory employee list, or numbers of per-
sons insured under social security arrangements.

Hospital attendance and admission statistics can rarely be expressed as
incidence rates, particularly in large urban areas where there are many hospitals
that do not usually have clearly defined catchment areas. Fatality rates for
patients admitted to hospital, however, can be calculated. Changes in these
rates may indicate variations in host resistance or in the virulence of the agents
responsible, or in the efficacy of care or admission policies. Because of these
problems over denominators, the only reliable incidence rates in most countries
are those derived from household surveys or studies of deﬁned populatlons
by ARI units, such as have already been proposed.
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There are other difficulties in collecting morbidity data largely outside
medical control, which must be taken into account in their analysis and inter-
pretation. Consultation rates in general practice and attendances at hospital
are both influenced by such factors as cultural attitudes to sickness, health,
and- personal independence, ease of access to medical care (particularly -out-
side normal office hours), and administrative requirements such as the need
for a medical certificate when claiming social security benefit. In addition, in-
formation is often difficult to obtain for socially deprived groups and in re-
mote areas.

Primary care and sickness absence data are also influenced by the nature
of the illness in relation to the patient’s occupation and by the duration of
illness that qualifies the worker for sickness benefit. The severity of illness
that will lead to absence from work depends on the demands of the job,
the worker’s attitude to sickness, and his incentive to work (e 8., loss of pay
if he is absent).

The likelihood of admission to hospital depends not only on the patlent s
clinical condition but also on social conditions in the home, hospital admission
policies, the availability of beds, the distance of the patient from hospital,
and whether hospital care is free or paid for by private means or insurance.

Laboratory reports. To be interpreted, mortality and morbidity data must
be integrated with the results of appropriate laboratory investigations that
identify the agents responsible for ARI. Ideally, incidence data and laboratory
data should be related to the same identified individuals. In practice, the syste-
matic investigation of identifiable populations of patients with ARI is unusual
and the best data that are available are the findings from “routine” laboratory
investigations set alongside “‘routine’ morbidity data. These figures cannot be
used to measure the incidence of particular infections because the selection of
patients for laboratory investigations usually depends on the local interests of
clinicians and microbiologists. Thus the size and composition of the sample of
patients from whom specimens are submitted to the laboratory are not known.
Moreover, the range of methods of laboratory investigations used and the re-
liability of results vary widely.

Data presentation

For all the reasons given above the interpretation of most routinely avai-
lable morbidity and mortality data has to be cautious. It would nevertheless
be wrong to dismiss routine data as valueless. No one source can be inter-
preted in isolation, but when integrated they can form a reasonably adequate
picture of the impact of ARI in the community and indicate the major risk
groups.

Similarly, in spite of its disadvantages for practical purposes, opportunist
information on the agents responsible obtained from routine diagnostic labo-
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ratory reports may give almost as good an indication of the prevalence of
specific agents as that obtained by more sophisticated sampling and examina-
tion methods.

It is essential, however, for all the available data to be collected and
analysed at a central point. After analysis and interpretation, reports should
be compiled for distribution both to health authorities and to those who pto-
vide the data in the first place. This return to the participants is extremely
important in sustaining their interest and collaboration. In several countries,
weekly reports are distributed to those who require the information regularly,
and in some summary reports are published in the medical press. The reports
should show current mortality and incidence rates by age, sex, and other re-
levant variables where available. such as place of residence, occupation, and
social circumstances. They should draw attention to trends in incidence and
severity and name the main agents currently responsible. Groups of individuals
at special risk should be identified, and the need for preventive intervention
or modification of clinical management or of medical services must be de-
monstrated. C :

For the purposes of describing the impact of influenza epidemics; the de-
vice of calculating excess mortality and morbidity has proved extremely useful
(16—18). In this the expected numbers of deaths or cases attributed to respi-
ratory disease are calculated, based on experience in winters when influenza is
absent, and subtracted from the observed numbers. This can be done both for
total populations and for defined groups within the population, so that varia-
tions in the behaviour of the infection can be studied in different risk groups.
However, although of proven value in respect of cases attributable to influenza,
in which the impact on total mortality and morbidity is considerable, the
technique is less useful for infections that do not cause such high infection
rates or where epidemics are spread over longer periods of time.

- A further less sophisticated use of the technique lies in maintaining a
continuous chart of mortality and morbidity rates on which an epidemic thres-
hold has been plotted at an arbitrarily determined interval above the baseline
of expected numbers. When the current incidence crosses this line it can be used
as an indicator to alert medical services that an epidemic may be imminent.

Uses of surveillance

The uses to which ARI surveillance information can be put may be broadly
summarized as clinical, epidemiological, and administrative.

Clinical.” For the clinician surveillance information is useful because:

— it stimulates a more critical approach to diagnosis by alerting him
to currently prevalent agents and types of illness; ‘
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the demonstration of correlations between clinical features, personal
characteristics of patients and agents isolated may allow better pre-

. dictions of etiology; and

by. sharpening clinical judgement of probable agents it may assmt
decisions on treatment and management.

. Epidemiological. For the epidemiologist the informatioh is useful because:

it shows changes in incidence with time and the relative mgmﬁcance
of ARI as 4 cause of sickness and death in the commumty, ‘

it identifies the personal characteristics that predispose to respiratory
illness and to death and so defines the groups in the population at
greatest risk for which an appropriate control strategy is most needed;

by relating the incidence of ARI to the prevalence of particular res-
piratory agents, the relative significance of different agents in diffe-
rent risk groups can be assessed, enabling an appropnate ch01ce of
prophylactlc agents to be made; and :

by monitoring current ARI incidence rates and the prevalent types

“of agents it may be possible to predict future trends and the likeli-

hood of epidemics, especially of influenza, and to give early warning
of developing epidemics. From knowledge of the agents currently
prevalent in a community the most appropriate composition of
vaccines and their deployment can be decided.

Administrative. For the administrator the information is useful because:

it helps in the assessment of the need for health services and in the
planning of the use of resources (accommodation, staff, and finances);

it permits measurement of the economic cost of ARI to the indivi-
dual and the community, in terms both of the time lost from work
and the utilization of medical care resources;

it gives warning of impending epidemics and the need for action, both

. in primary care units and in hosplta]s in relatlon to admlsswn po-

licies;
it assists industry in planning the allocation of the work force; and

it is of value for public relations by allowing accurate data to be
made readily available to the press and television and to politicians.
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PREVENTION AND CONTROL

Efforts directed to the prevention and control of ARI have hitherto been
conspicuously unsuccessful. There are many reasons for this, some of which
relate to the nature of the -etiological agents and cannot be changed, while
others relate to imperfections in the available tools for preventive intervention
and are potentially surmountable. The former must be approached through
biological research into the key determinants of the behaviour of the micro-
organisms concerned. The second requires intensified efforts to develop better
immunizing and therapeutic products and more effective intervention strate-
gies. As these emerge, however, temptations of uncritical enthusiasm must be
tempered by rigid insistence on thorough scientific evaluation of the safety
and efficacy of each new development before it becomes enshrined in clinical
practice, from which, despite any later disappointment with its performance,
it may be hard to dislodge.

The major sources of difficulty are as follows:

(@) Multiplicity of agents. There are well over 100 known microbial spe-
cies and types that may cause ARI. Though some are commoner and more vi-
rulent than others, their ubiquity and clinical versatility make it hard to single
out a small and manageable group for special attention. It is hard to envisage
any vaccine or therapeutic substance that could be expected to combat more
than a fraction of the total number.

(b) Periodic antigenic changes. Though most respiratory agents appear
to be relatively stable antigenically, one of the most common, the influenza
virus, frequently undergoes changes of surface antigen. These changes are
occasionally sudden and large (shift), but are more commonly minor (drift).
In either event immunity to past variants, whether acquired naturally or by
vaccination, offers at best only partial protection against future variants. It is
hard for vaccine manufacturers to keep pace with these changes. This further
emphasizes the crucial role of the WHO influenza surveillance scheme, which
will detect rapidly the emergence of a new variant.

(c) Immunity in viral ARI. The effect of immunization by the classical
parenteral route is to induce a humoral antibody response. However, this form
of immunity may not offer effective resistance against infection of the surface
mucosa of the respiratory tract, which could explain the disappointing results
with some respiratory vaccines. For this reason, live attenuated virus vaccines
that stimulate surface antibody seem theoretically more attractive. However,
the boundary between adequate attenuation in order to avoid unacceptably
frequent reactions and the retention of antigenic potency is a narrow one and
this has impeded live vaccine development. Killed vaccines applied locally
have been tried but without great success.
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(d) Airborne spread. The spread of some infections, particularly those
that follow the faecal-oral route, can be successfully controlled by interruption
of transmission. Respiratory infections are usually airborne, and spread by
this route is less easily controlled. Attempts to interrupt transmission by the
use of masks and other barrier techniques or by aerial disinfectants have gene-
rally proved either ineffective or unacceptably unpleasant in use. - )

(€) Lack of specific treatment. There is available at present no effective
antiviral drug suitable for general use in the control of ARI and its effects.
Existing chemoprophylactic and chemotherapeutic substances and their role
are considered later. . : .

Vaccines

Current position. The most satisfactory and only widely used vaccine
against: AR is influenza vaccine. Adenovirus vaccines (against types 4,7, 21)
have proved effective in certain high-risk groups (e.g. army.recruits) but there
are anxieties regarding the known oncogenic properties of some adenovirus
types in animals. The development of a vaccine against respiratory syncytial
virus has proved difficult: in early trials infants who were vaccinated suffered
more severe illnesses than those who were not. New vaccines against respira-
tory syncytial virus and parainfluenza viruses are currently being developed
but have yet to be fully tested in controlled clinical trials. Others vaccines are
theoretically possible but have not yet been developed.

Influenza vaccines. Both killed and live vaccines are available. A summary
of the advantages and disadvantages of the two types is shown in Table 3.

(@) Killed vaccines against virus A and B are available throughout the
world. The strains included depend on current antigenic variants and require
regular review. Recommendations on the most appropriate variants for the
next season are issued by WHO by the end of February each year.

(b) Live vaccines against virus A and B are available and used successfully
in some countries (e.g. the USSR — see below), but others have experienced
less satisfactory results. A particular difficulty is that to produce a satisfactory
aerosol ‘to administer the vaccine requires rather cumbersome apparatus.

In the USSR studies of a new combined approach to influenza prophylaxis
are in progress. This involves mass vaccination of no less than 70% of the po-
pulation in a target area using both live vaccine (intranasal for workers and
peroral for children) and killed vaccines (virionic for workers and subunitary
for the chronic sick and elderly or older children) and the use of rimantidine
for early treatment of patients or prophylactically for contacts in families.
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Preliminary results appear to show a lower than expected morbidity during
the last influenza season. :

Current policy and acceptance of influenza vaccines. Most countries that
make use of influenza vaccination use only the killed vaccines and follow
WHO recommendations on target groups. These are the elderly and those with
chronic disease, particularly cardio-respiratory disease. In addition, in some
countries vaccination is offered to key personnel in the public services and in-
dustry. In the face of a threatened epidemic when a new subtype appears,
more widespread vaccination may be advocated if sufficient vaccine can be

-produced quickly enough. However, acceptance rates are in general low, partly
owing to the frequency of adverse reactions with some vaccines, partly owing
to the need for annual vaccination, and partly because many influenza-like
illnesses are due to other viruses, so that the vaccine appears less effective
than it is. In these circumstances influenza tends to be regarded by the public '
and many doctors as an occasional inconvenience that has to be tolerated but

- not a danger that justifies much expenditure of time or money or the risk of

unpleasant reactions. ,

. A further factor is that, although influenza vaccination has been de-
monstrated in controlled trials to be effective in reducing the morbidity, it has
not been shown to reduce the mortality in high-risk groups. Ethical difficulties
prohibit fully controlled trials but there have been attempts in France and the
United States to compare the relative benefits of influenza and pneumococcal
vaccines alone or in combination. This could prove to be a useful approach to
the problem. )

The participants accepted that for these reasons the impact of influenza
vaccination on ARI morbidity and mortality is probably slight. Improved
vaccines that are cheaper, more protective, and less reactive may alter the po-
sition. It may also be worth exploring further strategies in the deployment of
vaccine, such as the vaccination of children, which there is evidence to suggest
may interrupt an important path of spread of the infection.

Future prospects. Advances in understanding of viral genetics and of the
process whereby recombinant strains may emerge in nature or be induced in
the laboratory are likely to have a considerable effect on future vaccine deve-
lopment. This underlines the importance of molecular surveillance of influenza.
Cloning techniques may also open up the prospect of production of purified
HA and other viral components for influenza vaccine at reduced cost.

To produce more acceptable live vaccines, more information is clearly
needed on the factors that determine the pathogenicity and virulence of the
virus so that better attenuation can be achieved, but it is known that these
factors are polygenic. The objective is to produce a live vaccine that is at least
90% protective but does not have a high reaction rate and does not need to be
given annually.
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Recently a number of field studies of experimental live vaccines prepared
from cold adapted strains have been conducted in Austria. The reactogenicity
and safety of the vaccines presented no problems. The viruses were genetically
stable and no virus transmission occurred to non-vaccinated persons. The effi-
cacy of H3N2 vaccines was high. When assayed in the HI test, the antibody-
inducing properties of attenuated HIN1 virus were not as good, particularly
in unprimed persons. However, the protection against challenge was good if
the virus shedding of the vaccines was measured. in one instance the challenge
was made five months after the first vaccination, which rules out the effect of
non-specific factors. This shows that immune mechanisms other than humoral
antibodies may contribute to immunity.

Meanwhile, in addition to split vaccines, which still contain the nucleo-
protein of the virus, subunit vaccines are now available in a number of countries.
These vaccines essentially contain haemagglutinin and neuraminidase only.
The surface proteins are selectively extracted leaving behind the intact inter-
nal components - of the virus, which are not necessary to induce immunity.

Chemoprophylaxis and chemotherapy

In spite of the hopes aroused by the development of chemical antiviral
agents, their use remains very limited and relates almost exclusively to in-
fluenza. The possible application of interferon at present is limited by pro-
duction constraints and costs. While ARI are of viral origin, their severity
is to a large extent determined by bacterial infections, primary and secondary.
For this reason curative antibacterial chemotherapy is still the main weapon
employed against them.

Antiviral chemotherapy

(@) Products in use or under study

Amantadine (hydrochloride), the oldest of these drugs, acts by hindering
the penetration of the virus into the target cells. Its action is limited to in-
fluenza A. Its side effects, observed in 2_7% of cases, are seldom serious
(malaise, nausea, vertigo, neuropsychical disturbances) but are sufficient to
limit its use in active populations, especially pilots, train and bus drivers, po-
licemen, etc. Controlled studies have shown that preventive oral adminis-
tration is roughly 50% protective against clinical manifestations; the rate of
protection against serologically confirmed infection is thought to be as high
as 70%. In confirmed influenza early treatment with amantadine is said to
reduce the duration and severity of clinical symptoms.
Rimantadine has preventive and curative properties similar to those of aman-
tadine when applied against influenza A. Although some side effects may
occur (vomiting, anxiety), it is generally well tolerated; however, it is not used
in children. An alkylated derivative now being studied is said to have the ad-
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vantage of being active against influenza B also. Another derivative, a poly-
mer, which is eliminated slowly, would allow doses to be spaced out (every
three days). :

Ribavirin is a nucleoside with a synthesis similar to that of guanosine; ex-
perimentally it is active against both M. influenzae A and B and M. parain-
fluenzae. Tolerance to ribavirin is incomplete, and the product can alter
the blood formula (reduction of erythrocytes and leukocytes). Its effective-
ness in man is still subject to discussion, but some trials have given disappoint-
ing results. ‘ o

Other products, such as cyclo-octylamine chlorhydrate, are being studied.
Interferon; whose preventive action against several viral infections has been
demonstrated, does not belong to this category of chemotherapeutic agents.
The development of new simpler methods for bacteriological synthesis gives
hope for greater use of interferon in the near future, but it'will be necessary:
to investigate the tolerance and the antiviral efficiency of the new product.
Even if the price is dramatically reduced the cost of large-scale application,.
curative or-preventive, will represent a major constraint. ' ' -

(b) Application. The use of antiviral chemoprophylaxis relates mainly
to the oral administration of amantadine (100—200 mg/day in two doses),
It may be used in association with anti-influenza vaccination (performed ini-
tially) and may be continued for three weeks. oo C
The indications for its use are case-related: in epidemics of influenza A, priority-.
is given to protection of subjects at risk (those with cardiac or respiratory dis-
orders or who are being treated with immunodepressors). Its use is very varia- .
ble from one country to another and most do not use it for prophylaxis. Cost ..
is one consideration in this. The curative use of antiviral chemotherapy relates
to the same priority subjects and groups. Treatment must be initiated as saon
as possible after the onset of the disease, and continued for at least three days-
(amantadine: two doses of 100 mg, or rimantadine: three doses of 50 mg). It
is only of value in epidemics of influenza A. . .

Antibacterial chemotherapy. For the clinician, the decision on what anti-
biotic therapy, if any, to prescribe is often difficult, especially out of hospitals,
because of the difficulty in distinguishing viral from bacterial infections and
in identifying any bacterial agent. Knowedge derived from the results of ARI
surveillance can be helpful in predicting the most likely organisms. The pro-
blem of superimposed bacterial infection in viral ARI, its frequency, and the
nature of the bacterial agents needs to be further investigated. Antibiotic po-
licies for inpatients and outpatients could usefully be established. The fre-
quent use of antibiotics is to be avoided because of the risk of side effects
and of the selection of more virulent and resistant organisms, and for eco-
nomic reasons. _

Table 4 shows the most common bacteria in respiratory infections, pri-
mary and secondary, and the antibiotics.
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In general the choice will be limited to monotherapy. In the case of young
children, preference will be given to ampicillin, and then to macrolides.
So far as indications are concerned, two situations may be distinguished:

(a) Certain clinical pictures strongly suggest a bacterial etiology: tonsil-
litis, otitis, sinusitis, epiglottitis, pneumonia, suppurative bronchitis. In these
cases antibiotic therapy may be started immediately (as soon as possible after
the necessary bacteriological samples have been taken). ‘

(b) Other cases probably have a viral etiology. Antibiotic therapy is not
indicated right away, but only where there are signs of bacterial secondary
infection. Nevertheless, the advisability of initial antibiotic therapy, for pre-
ventive purposes, in subjects at risk (infants, elderly persons, those with.
associated predisposing diseases) is open to discussion, although its pre-
ventive efficacy (in relation to secondary infection) has not been proven.

.. Antibiotic pfophylaxis is limited to long-term penicillin treatment of pha-
ryngeal streptococcal diseases in children, and possibly of pneumococcal di-
seases in certain subjects at risk (e.g., those who have undergone splenectomy).

: STRATEGY FOR PREVENTION AND CONTROL

The two major problems posed by respiratory viral infections are influenza
and lower respiratory tract infections. With regard to influenza, the possibi-
lities of prevention are restricted to the specific groups for which the vaccine
is recommended, i.e., mainly persons with chronic disease (especially cardio-
respiratory) and the elderly, particularly those in long-term institutional care.

- WHO makes regular recommendations regarding the type of antigens to be
included in the vaccine and the persons to whom it should be offered, leaving
it to the physician to determine the criteria for its use in the protection of
individual patients, subject to the general recommendations of the ministry
of health in each country.

As far as the viral pneumonias are concerned, little can generally be
done to prevent or control them. They can be produced by a variety of
respiratory viruses; of these, respiratory syncytial virus is one of the most im-
portant, resulting in annual epidemics of bronchiolitis among infants in the
first year of life and pneumonias in older children. Such epidemics usually
start in the months of November or December and last until February or
March. . .

In order to overcome the problems posed by these viruses, the first step
to be taken is to identify by means of a respiratory virus surveillance pro-
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gramme the locally prevalent etiological agents involved. The second step
might be to discuss with general practitioners and paediatricians how to
manage bronchiolitis and viral pneumonia. For that purpose it would be
important to organize workshops on viral pneumonias in medical colleges
and/or pediatric societies, stress being placed on the importance of hospita-
lization and correct treatment (oxygen administration, control of acidosis,
avoidance of corticoids and gamma globulin, and controlled use of antibiotics).
By means of these measures mortality rates can be greatly reduced. Incidents
involving high mortality have recently occurred where such measures have not
been implemented. -

Since the clinical picture of bronchiolitis is most probably caused by an
immunopathological mechanism, the use of immunoglobulin may play a role
in the production of the disease, bearing in mind, in particular, that there are
usually high titres of RSV antibodies in such preparations.

- Another area in which action can be taken is the prevention of nosoco-
mial infections caused by respiratory viruses, this aspect being of increasing
importance and concern today. Patients, especially children, can be isolated,
and hospital personnel and visitors monitored during epidemics of influenza
and RSV, since adults with symptoms similar to those of the common cold
may transmit the viruses to children, the result being lower respiratory tract
infections. ) )

From the practical point of view it is probable that little more can be
done for the moment. The future may provide new vaccines, some of which
are already at an advanced stage of experimentation. Recently some hopes
have been placed in the use of chemotherapy, but the recommendations are
still a subject of debate.

‘Genuine prevention and control in this field will probably depend in the
future on the use of interferon. The use of recombinant DNA technology has
brought this goal closer. The cloning of L-interferon has already been achieved
at the Institute of Molecular Biology of the University of Zurich, and this
may open a new era in the prevention and control of respiratory virus infections.

ECONOMIC ASPECTS

ARI are economically a heavy burden, although exact national health or
economic statistics are lacking. A series of indicators in both monetary and
non-monetary terms is needed to serve as a measure of the cost of ARI to the
community. There is agreement that ARI costs fall tentatively into four broad
groups:
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(a) The cost of health care, which includes cost of prevention, especially
by means of vaccination, including the control of production of vaccines and
of their delivery, application, and monitoring; the cost of community pro-
grammes and evaluation; the cost of drugs used for ARI episodes, of treat-
ment in hospital or of physician services, and of complications; and the cost
of laboratory diagnosis. To this should be added the ubiquitous costs of self-
care; a large share of over-the-counter drugs are used for ARI.

(b) The cost of disease surveillance, sampling, registering, analysing, the
dissemination of information, and laboratory surveillance. This -component
is less important, especially where surveillance is slack and there is considerable
under-reporting.

- (¢) The cost of lost productivity in factories and offices due to absen-
teeism, about one third of which is attributable to ARI. This cost is sometimes
measured in terms of sickness benefits. It is the most significant component
of the total cost of ARI, since management cannot easily adjust to such short-
term interruptions except by permanently hiring more labour than would
otherwise be necessary.

- (d) The loss of schooling due to ARI illness is a social cost.. About 10%
of schoolchildren are absent from school at any one time, and one third of the
absence is due to respiratory illnesses. The cost is difficult to estimate in
monetary terms, but it is clear that a proportion of investment in schooling
is underutilized as a result of ARI. Similar difficulties of evaluation in terms
of economic cost exist for the elderly, housewives, and those working in
agriculture.. .

Cost data are difficult to compare across countries as some include
the costs of real estate and equipment, while others do not; the degree of
completeness of laboratory examination and information systems also varies.
Costs are usually costs of professional health care: even in in an ideal situation
all the costs are not assessed, as not all patients seek health assistance. The
complications of the disease are sometimes late and are therefore not properly
recognized as such.

In spite of all these difficulties, parameters such as absenteeism and, in
general, data from social insurance schemes can be useful in appreciating the
magnitude of the cost of outbreaks. International comparisons, however, are
only useful if the following factors are made explicit: the criteria used, the
amount of preventive medicine practised, the general attitude and trend of
labour markets, and such other variables as the type of health care system.

A knowledge of the costs of ARI relative to the costs of other disease is
important so that the ARI are accorded their due priority in budgets, training,
and research. Costs, however, are only one consideration when it comes to
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decisions regarding alternative strategies of prevention, control, and treatment.
Other factors, for example the desirability of simplified methods of surveil-
lance, must also be considered. A detailed cost-effectiveness analysis would
show that the difficulties associated with cost assessment mentioned above
are- small compared with the difficulties associated with the measurement
of the impact on health and other variables relating to effectiveness. Cost-
effectiveness analysis is essentially concerned with how a particular activity
can meet a given target at least cost. If a choice is required between competing
objectives and targets, the appropriate economic tool is cost-benefit analysis.
A number of large firms offer influenza vaccination to their employees. Ob-
viously they have made their cost-benefit analysis and found that the benefits
outweigh the costs. While economic techniques cannotactasa decision-making
tool in health care, their potential as a decision-aiding tool should be recognized.
It is desirable that cost-benefit estimates of alternative approaches to preven-
tion and treatment and of alternative ways of allocating resources should be
made.. .- -

The cost to industry and health services

Thereis little information on this subject, despite its enormous significance.
Sickness absence due to respiratory disease in industry, in general, accounts for
more days lost than any other reason, and a major proportion are due to ARI.
For example, in England and Wales in 1974 respiratory illness accounted for
3.3 million cases of certified sickness absence (36% of the total), and nearly
65 million working days lost (21% of the total). These disease are also the
commonest reason for seeking health care.

While different economists tend to arrive at different figures, it is clear
that the costs of ARI are very high. One estimate in a region of Czechoslovakia
is shown in'Annex V. oo )

The practical importance of attempting to make such estimates is that
the costs of sickness can then be set against the investment required to control
it and thus influence health policy decisions and budget allocations. However,
the participants recognized that such decisions must often be reached on other
than economic grounds, human values particularly not being capable of as-
sessment in economic terms.

CONCLUSIONS

Review of the past and present situation

The participants agreed that respiratory virus infections present a serious
public health problem in the European Region, though the extent of the pro-
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blem cannot be assessed precisely from the data available on mortality and
morbidity.

Several countries have already initiated ARI surveillance systems of varying
degrees of complexity covering different sections of the population. These de-
monstrate that valuable information can be derived from relatively simple
systems. However, the ineffectiveness of current control activities calls for a
more vigorous approach to the problem. The development of more refined
surveillance methods and more effective control strategies was considered
desirable. ' ‘

Suryeillancé methods

Mortality data may seriously distort and underestimate the relative im-
portance of ARI owing to ICD coding and classification practice.

Several sources of morbidity data can be eéxploited for surveillarice pur-
poses when centrally collated and analysed. The value of both mortality and
morbidity data is reduced by diagnostic confusion. Routine data sources need
to be supplemented by surveys of defined communities. o

The establishment of ARI surveillance units as outlined in WHO Technical
Report No. 642 (8) in each country or in collaborating groups of countries
would assist in more accurate definition of the problems of ARI and enable
full advantage to be taken of existing knowledge. Meanwhile countries should
endeavour to establish or consolidate a basic surveillance system that could
be further developed as opportunity and resources allow. :

~ . Morbidity and mortality surveillance must be supported by information
on representative samples of patients and laboratory groups. The participants
reviewed the range of tests currently available and particularly welcomed the
development of simple rapid tests that would increase the clinical and epide-
miological value of results. The main priority was seen as the capacity to
identify influenza, parainfluenza and RS viruses. ‘

Simplified methods for field use

ARI are caused by a large range of agents which cannot be distinguished
on clinical grounds, and diagnostic categories that use etiological terms have
little validity. However, any revised clinical classification needs to be relevant
to probable causes, both for epidemiological reasons in relation to prevention
and for clinical reasons in relation to management. Simplified classification
methods are proposed with these needs in mind.

There should be at least one central laboratory in each country with the
capacity to carry out a full range of microbiological tests and to act as'a
training and reference centre. Collaborating laboratories may provide a less
extensive range of tests, which will now include serology and immunofluo-
rescence. Other methods of simple rapid diagnosis may soon be available. Re-
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sults should be checked and monitored by a reference laboratory and occa-
sional specimens submitted for virus isolation.

Analysis, interpretation, and use of surveillance data

Surveillance is often accorded a low priority, but reliable information,
adequately analysed and presented, could be crucial to the application of
control activities that are known to be effective in reducing the discrepan-
cies in morbidity and mortality rates. '

The many deficiencies and other difficulties in existing data demand
caution in their analysis and interpretation. A useful technique of analysis
for influenza surveillance purposes is the calculation of excess mortality
and morbidity.

Surveillance information has practical value for clinicians, epidemio-
logists and health administrators.

Prevention and control

The prevention and control of ARI has been conspicuously unsuccess-
ful for several reasons, including the multiplicity of agents, periodic antigenic
changes (especially of influenza virus), the nature of the immune mechanisms
in ARI, and the fact that infections are usually airborne.

The only currently available and widely used vaccines are those against
influenza. Generally they are used for elderly and chronically sick persons,
but in some countries also for key workers. The acceptance rates are generally
low and therefore the impact of vaccination on the ARI problem is small.
" Advances in viral genetics and techniques for the production of purified
viral components have improved prospects for the development of cheaper
and more acceptable vaccines.

The chemotherapeutic and chemoprophylactic substances available, al-
though moderately effective, have not gained wide acceptance. The develop-
ment of simpler methods of synthesis for interferon opens out new prospects,
although its practical efficacy has yet to be tested and the cost may still be a
constraint on its use.

Antibacterial drugs are of value in treating complications of viral infections,
particularly if the likely organisms are known from surveillance data. They
have a limited role in prophylaxis.

Strategy for prevention and control

Influenza vaccines can be offered to high-risk groups, and active clinical
management of acute pneumonias, particularly in children, should be taught
and practised. Steps to prevent nosocomial infections in hospitals and resi-
dential institutions should be taken. New developments in molecular biology
offer better prospects for active prevention and control in future.
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Economic aspects

The economic toll of ARI is known to be very high but is hard to quantify.
More accurate cost-benefit data may assist health policy decisions in relation
to investment in ARI prevention.

RECOMMENDATIONS

In view of the importance of ARI to the patient, the health services, the
economy, and the life of the community, politicians and administrators are
urged to make available the necessary resources — financial, material, and
human — to relieve the problem. - .

-~ The epidemiology of infectious diseases and the methods needed for their
control should receive more attention in medical. edupation at .all levels.

International level

(1) WHO should develop a technical guide for systems of surveillance of ARI.

(2) WHO should seek to define a simplified clinical diagnostic classification
for ARI which, after being tested for reproducibility, should be generally
adopted for all surveillance purposes.

(3) The ICD codes, coding rules, and their use in classification of ARI should
be re-examined.. -

(4) WHO should coordinate collaboration between laboratories and the Euro-
pean group for Rapid Laboratory Virus Diagnosis in the development and ap-
plication of simple laboratory techniques. :

(5) In order to encourage the introduction of immunofluorescent antibody
techniques and other simplified methods for detection of virus antigen, as
these are developed for routine use, WHO should:

(a) organize workshops for training laboratory workers in the use of
_these techniques;

(b) make available quality-controlled reagents through collaborating
centres;and

(¢) organize reference facilities for quality control in the performance of

routine tests in diagnostic laboratories and for further identification of

agents isolated. '

(6) WHO should support research into new and improved culture methods
and serological techniques for the detection of infection with influenza and
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