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1. INTRODUCTION 

The meeting began with an address hy the Regional Director read bv 
Dr Lindner. The meeting had been set to design a sp.ntinel unit' 
method~lo~, which was necp.ssary beforp. establishing thp. ~entinel unit ~t 
the Papua New Guinea Institute of Medical Research in Goroka. It was to be 
hoped that other" would follow in the Western PacifiC' Rer,ion since ARI was 
dominant in prodUCing death and disease in the Region. The Regional 
Director congratulated the Government of Papua New GUinea for establishing 
the unit. 

Dr Taukuro was electp.d chairman by acclamation. 

The agenda was discussed and agreed upon. 

Two rapporteurs were appointed: 

Dr Riley, for all material relevant to the Protocol for 
Sentinel Unit Methodolo~, and 

Dr Alpers, for a general report of the meeting. 

2. METHODOLOGY OF DATA COLLECTION AND ANALYSIS 

Dr Douglas gave his presentation on methodology of data collection and 
analysis in ARI sentinel units. In introducing his paper, he pointed out 
that it followed his consultant's report to the WHO Western PaCific 
Regional Office and that Dr Miller had prepared a similar report on 
three European countries regarding the control of ARI. Both reports had 
emphasized the need to define epidemiology as well as aetiology. Both had 
proposed that, before international collaboration could be achieved, a 
standardized methodology, taxonomy and terminology must be developed hv WHO. 
Dr Douglas regarded the unit in Goroka as a prototype unit for the 
Western Pacific Region • 

Questions followed Dr Douglas' presentation. Four methodologica 1 
questions were raised - the difficulties of measuring the appearance of AR! 
through two-weekly interviews; the problp.m of differential diagnosis; the 
effect of self-treatment, whi"h determined what tyPp.s of disease presp.nted 
to the hp.alth services; and how to asses~ diagnosis recorded at health 
centres and aid posts. Dr Douglas replied that experiencA in Tari sup,gests 
that two-weekly reporting is valid; that rlecision tress may help in 
confronting the difficult problem of differential diagnosis; that a means 
of documenting self-treatment in a standard form for each study popUlation 
must be devised; and that techniques must be developed and applied by the 
sentinel units for evaluation of diagnosis recorded at health centres and 
aid posts. 

It was also pointed out that the awareness of morbidity as well as 
self-treatment varies from one society to another and that a prior social 
and behavioural study of this question should be carried out in each ~tudy 
population. Dr Douglas suggested further that awareness of illnAss va~ies 
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within cultures and p;roups as well as between them and an attempt should be 
made to develop a scale of threshold awareness of illness in the course of 
developing and refininp; the sentinel unit methodology. 

Dr Miller emphasized that a clear primary objective must be 
established for the sentinel unit in terms of the resul ts that. it was hoped 
to achieve, e.g., halvinp; of mortality from ARI by the year 2000. 
Furthermore, it is important not to introduce activities which would divert 
the unit away from its primary objective. The question of the proper title 
for these units was raised. Sentinel research units, sentinel. survp.i llance 
units and sentinel units have ,,11 been IIsed. Dr Miller consicip.red that thp. 
purposes of the units were to monitor ARI morbidity and mortality, 
investigate the aetiological ar,ents responsible for ARI, est.ahlish a 
control programme and train staff to run it, and carry out re"earchLnto 
ARI. He felt that sentinel surveillance unit best described t.his se'. of 
purposes. 

Dr Miller raised the question of the concept of sUl'veill"nce of 
individuals in defined populations and whether it would not b" better to 
think rather of surveillance of disease in defined popUlation,;. In 
research programmes individuals may be important, hut in sllrvf'illanc(' 
programmes the emphasis should he on diseases episodes. 

On the matter of terminology the use of acute respiratory infection 
(ARI) rather than acute respiratory disease (ARD) was questioned. Since 
the purpose of the uni ts is to study infection rather than non-infect.ious 
acute respiratory disease such as asthma, the terminology accepted by WHO 
is AR!. On the unit terminology it was put forward that "sentinel" was 'in 
inappropriate term for these units, quite unlike its original use in virus 
epidemiology, that "surveillance" was becoming too broad a term to be 
useful, and that they should be called ARI units. 

3. LABORATORY COMPONENT 

Dr Alpers gave his presentation on the laboratory componpnt. 

The question of radiology, which had been placed by Dr Douglas 
together with the laboratory component, was raisect. Its necessity and 
importance were agreed upon; Dr Alpers pointed out that the unit in r.oroka 
had no such facility and that only patients seen in the hospital could be 
examined radiologically. On the matter of haemotology, it waS asked how 
many health centres would be able to carry out a leucocyte count. 
Dr Christie replied that in the Eastern Highlands Province only 2 of the 
20 health centres had a medical laboratory assistant who could do this. It 
was agreed that a sufficient number of national staff could bp trained to 
carry out such investigations, provided there was a training officer and 
supervisor on the staff of the unit. The need to be economical in the 
selection of specimens for laboratory analYSis was emphasized. Carefully 
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se1~ted specimens from a relatively small sample from each study 
population should suffice. However, since the number of disease agents of 
aetiolog1cal importance was likely to be great in Papua New Guinea few 
economies could be made in the range and capacity of the microbiological 
laboratory. 

Dr Douglas pointed out that disease patterns were important but so was 
information on individuals. It was adduced in support of thi~ that the 
interaction between aetio10gica1 agents could only be demonstrated if the 
data were processed by individual. 

Dr Hazlett described the present capacity and activities of the 
microbiological laboratory of the Papua New Guinea Institute of 
Medic~l Research and indicated the kind of capability that such a 
laboratory requires. The details of his presentation formed part of the 
report on microbiological and laboratory support incorporated into the 
final protoool. 

4. DECISION TREES 

Dr Riley gave his presentation on decision trees. He introduced it by 
saying that decision trees are a good aid for the inexperienced, especially 
for a health extension officer (HEO) working without supervision. Their 
limitations are those of any algorithm suitable for computer programming; 
they provide neither rapid recognition of complex patterns nor the 
assessment of continuous variables. Paediatrics is not an easy field for 
the use of decision trees since clinical syndromes in children are not as 
easily defined as they are in adults. Trees should be written specifically 
for specific disease areas, need to be tested in clinical practice and 
quantified, and the deCisions implicit in branching need to be 
researoh-based and evaluated. The olinical management which results from 
using a decision tree has also to be carefully evaluated. The deciSion 
trees presented by Dr Riley were designed for a nurse, REO or inexperienced 
hospital doctor and tailored to facilities available in Papua New Guinea. 
In use, the findings should be obtained first in the standard way and then 
the decision tree consulted. 

In comment, Dr Shann said that he had not found decision trees useful 
for BEOs. The standard treatment book has now been revised to include 
decision trees in a narrative form. Dr Shann described the management 
deoision trees in standard paediatric practice in Papua New Guinea - these 
were eventually incorporated into the final protocol. In discussion, 
distinctions were made between decision trees devised for clinical 
management and those for establishing diagnostic categories useful in 
epidemiological studies. It was felt that both types of decision tree 
should be consistent and compatible. Another distinction made was the 
level of sophistication appropriate to the decision tree used ~dely in 
clinical practice and tbat of the tree used by the sentinel unit to 
standardize data collection in their study populations. 
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. One of the major sources of confusion in respiratory epidemiology has 
baen the use of traditional diagnostic labels and the decision tree 
provides a new approach to nosology, emphasizing grades of severity rather 
than pathological and anatomical labels. This view was generally acoepted 
by the meeting but much discussion ensued on the question of what 
classification system of ARI should replace the traditional one. The 
substance of this discussion is embodied in the classification of AFI 
finally adopted in the protocol, which uses broad anatomical divisions, 
integrates symptoma and signs and gives due importance to severity of 
infection. On the basis of this classification new deCision trees have 
been drawn up, to cover both diagnostic categories and management action 
pOints in a consistent and comparable way. The long discussion attempted 
to address these problems and devise a standard way of aggregating data on 
!RI Nhich WDuld be consistent for both epidemiological and action 
purposes. AlthouSh no conclusions were reached on this afternoon, the 
debate did clarify the issues, and a subgroup of Drs Donglaa, Miller, Riley 
and Shann was giVen the taak of devising the new taxonomy and revising the 
deo:laiOD trees. 

5. RBSULTS OF RBLATED STUDIES 

Dr Saith presented s brief aocount of the Tari pneumonia study in 
Southern Highlands Provinoe. Tari _s chosen beoause it ws a remote area 
with a1n~l eoonomio d.velopaea\. a single language (Huli) and relBtively 
low pbysioal morbidity ot the poJIUlation, and thus lent itself wall to 
,pldaliologioal study. Surve1llaaoe, espeoially of acute lower respiratory 
iDteotion (ALRI) , hal been O8rr1ed out 1n Tari ainoe 1969. There are at 
,rtseet 3500 children undar the .. e of five years under surveillanoe. The 
aciple aohi.ves 90' O8verage of t1ve of the'six census divisions in the 
flri basin. Two-weekly .orbidity reoord have been obtained for 12 months 
~ ~tblrs by villace reporters; also socioeconomio and behavioural 
tetol'!! by t'1U1ll:r. The data are being validated at the moment b:r a speoial 
.,moee-lllOl2th study. Anthropometrio data have been obtained on 85' of the 
oIUldren. 

Dr Rlle:r spoke of the or1gin of the Tari study, which was set up to 
dartna the level of respiratory infection in a rural population and to 

,undertake a trial of pneumooocoal vaccine. Originally the trial 
ooncentrated mainly on adults: 10 000 were included. The health 
questionnaires used were simple and based on olinical experienoe in rural 
I\e&ltb delivary. Reportera had a low level of schooling and the aim was to 
•• k very'few questions ot a lot ot people. In the event of death more 
OOIplicated questlon1 vere alked. The vao01ne was suooesstul 1n preventing 
1eePlratory deaths but not oth.r d.aths. The vaooine was also effeot1ve in 
Iblldren. Miorobiololical .tud1e. were oarr1ed out .. an aid to 1s01at1ng 
tbe paeUIIOIIOOOOOU8, white 11108 ware held and 1nooula~ed at aid poets. 

A b1bl1ographJ on tbe ineffect1ve aetiology of paed1atr1c pneumODia 
(J.POluding the role ot lung ailptrat1oa) and pneumococoal vaooilles was . 
Ill:8trlbuted by Dr Smith. . 

• 
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Dr Heywood described nutritional studies being carried out in Tari in 
association with the pneumonia work. The aims were to obtain a functional 
definition of malnutrition by relating anthropometry to morbidity and to 
determine which anthropomorphic indicators best predict morbidity and 
mortality in chidren under five years. Anthropometry is beinR done every 
six months, measuring weight, height, mid upper arm circumference (MUAC) 
and triceps and subscapular skinfolds. It is hoped to be able to calculate 

,the relative risk of morbidity and mortality in the six-month period 
following anthropometry. A subsidiary question is, which anthropometric 
measurements best predict morbidity and mortality. Preliminary analysis 
indicates that weight for age is not a good indicator. Height is critical 
and in Papua New Guinea if it is not measured the data obtained will not be 
useful. Similar findings have also been obtained recently in the Solomons. 

Dr Shann presented his retrospective study on paediatric pneumonia in 
the Goroka hospital. Over a five-year period 26, of all paediatric deaths 
were from pneumonia; 70' of those deaths were in infants (under 12 months 
of age), which has important implications for the use of a pneumococcal 
vaccine. Nutritionally, the children with pneumonia were on average well 
nourished, but fatal cases were significantly less so than non-fatal cases 
(of fatal cases half were less than 80' weight for age, whereas 16' of 
non-fatal cases were). Of fatal cases, 31' were anaemic and 7' of 
non-fatal cases. Leucocytosis - 15' of fatal and 2' of non-fatal cases had 
a leuoocytosis over 30 000. Of those with a leucocytosis, over 40 000, 
76' died. Fatal cases had been ill for longer and had more antibiotic 
before admission than non-fatal cases. A prospective study u~ing lung 
aspiration has now been started in association with the Institute of 
Medical Research. In overseas studies, with an exception in Nigeria, the 
major organisms isolated have been staphylococcus and haemophilus, but in 
Papua New Guinea so far the pneumococcus seems to be important even in this 
age group. The aims now are to determine aetiology and also the clinical 
predictors of aetiology and mortality in paediatric pneumonia. 

6. DRAFT PROTOCOl. FOR ACUTE RESPIRATORY INFECTION 
SENTINEL SURVEILLANCE UNITS 

Dr Hiller presented his paper on the role and function of such units 
and the development of a protocol for sentinel surveillance units. His 
presentation was then discussed in plenary session. Despite the continued 
reservations of some of the members, the meeting agreed to adopt the above 
title as the most suitable name for the units. Dr Hiller gave a definition 
of surveillance based on that proposed by Raska and described the ARI 
surveillance systems which operated in the United Kingdom. He summarized 
the value of surveillance in clinical, epidemiological, preventive and 
administrative terms and described some of the difficulties encountered and 
the limitations of the methods that had been adopted. He outlined the 
essential components of a protocol for an ARI sentinel surveillance unit. 
The unit must obtain valid data on mortality, morbidity, diagnostic 
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cl~$sjrication, laboratory investigations and prevention and control 
prosn; 'Illes. He stressed that the present task was to provid" a structure 
and fnlllework for tht! operation of the units which would hav" wide 
applicability without the group becoming too involved in describing th~ 
fabric which would clothe the framework in particular units in differe~t 
countries. 

In discussion, it was further emphasized that the units must not usurp 
the functions of established institutions in their host countries, hut 
should help to fill necessary gaps, which of course would vary frolll country 
to country. However, the units should not sim~ly be seen as part of a 
nommunicable disease intelligence operation, but must focus on defined 
populations in restricted areas. Because of the unreliability of r~oorted 
disease statistics in many countries, the primary importance of special 
population surveys was underlined by a number of members. It was BFreed 
that in these circumstances the unit should concentrate on restricted 
populations where it could obtain its own reliable data, but at all tiMes 
relate such data to the realities of health service delivery systems 
established in the host country. The problem of under- and over
utilization of such services was discussed as well as th" illlpact of 
eJCisting services on the denominator population. This raised the question 
of how much the unit should involve itself in diseases other than ARI. It 
was agreed that flexibility was important and that the formation of an ARI 
u~it created opportunities for studying other diseases and conditions jn 
the study populations, provided of course that such additional work wa~ 
within the capacity of the unit and did not divert it from its main purpose. 

The primary aim of the present meeting was discussed and it was agreed 
that it was to develop a general methodological protocol (the framework) 
applicable in principle to all ARI sentinel surveillance units, rather than 
to oonsider the specific problems, priorities and needs (the locally 
appropriate fabric) associated with the newly established unit in Goroka, 
though it was hoped that the outcome, and the discussions leading up to it, 
would be of immediate benefit to the local unit. 

The meeting appointed Drs Douglas and Hiller to draw up the terms of 
reference for three groups to draft different parts of the protocol. 

The three groups and their terms of reference were as follows: 

A. Functions and epidemiological data -

Drs Douglas, Hiller, Nurse, PileCki and Heywood 

(1) to prepare a statement of functions; 

(2) to define the epidemiological framework for data collection; 

(3) to propose a system of data management; 

(4) to define the role of the unit in implementation and 
monitorinR of control programmes. 

• 

• 
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B. Microbiological and other laboratory support -

c. 

Drs Alpers, CUbani and Hazlett 

(1) to define the criteria of selection of patients for 
laboratory investigation; 

(2) to define the basic range of investigations appropriate to 
sentinel units, specifying facil1ties needed in field staUons 
and support required from central laboratories; 

(3) to specify necessary laboratory resources to carry out these 
activities; 

(4) to state an approaoh to standardization of laboratory 
technology in sentinel units. 

Taxonomy - clinioal and epidemiological -

Drs Riley, Shann, Clarke, Taukuro and Smith 

(I) to propose a basic taxonomic classification for 
epidemiologioal and olinical purposes; 

(2) to define the methods of assi~ing classification labeb; 

(3) to elaborate the pathways frem classification labels to 
clinical action points. 

Dr Lindner was appointed as a flcating member and took part in the 
deliberations of all three groups. 

After pre[iminary discussion the groups met again briefly in plenary 
session to define their terms of reference and raise general problems. The 
new taxonomy developed by the subgroup on the previous day was discussed 
and accepted. The importance of being able to relate it to the traditional 
taxonomy was acknowledged. Furthermore, it was pointed out that one of the 
funotions of the unit would be to evaluate the validity and utility of the 
new taxonomy as a practical tool in both clinical and epidemiological use. 
Following this the rest of the day was spent in creating the first draft of 
the protocol. 

On the last day it was agreed that in order to emphasize that it could 
in no ~ense yet be regarded as a final document it should be presented to 
WHO as a draft protocol. The wording of the dooument was agreed upon tv 
all members and assented to in its final form as the Draft ProtOCOl for 
acute respiratory infection sentinel surveillance units (see Annex 1). 
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7. RESEARCH 

The first part of the morning of 30 January was spent in assessing 
three p,rant applications in the field of ARI submitted to the 
Western Pacific Regional Office of WHO. 

8. REGIONAL RROGRAHME DEVELOPMENT 

Next, the Regional Programme for the control of acute respiratory 
infections was considered and discussed in part. 
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ANNEX 1 

DRAFT PROTOCOL FOR ACUTE RESPIRATORY INFECTION SENTINEL 
SURVEILLANCE UNITS 

1. PHEAMBLE 

There are compelling reasons for WHO to evolve a worldwide cont~ol 
strater~ directed towards the complex problem of acute respiratory 
infections. These infections are responsible for massive morbidity in a'l 
countries and very high premature mortality in many of the le"s developer' 

( countries. All countries therefore have a vested interest in this problem 
and all can help contribute to its solution. New approaches to prevention 
and management of these infections are becoming availahle and need to be 
properly evaluated and applied where they will do the most good. 

: 

All impediment to past progress in control has been an inadequate 
defini 1.100 of the problem, and in most countries the role of the various 
respiratory pathogenic agents and the factors which influence their 
transmission and effects are incompletely understood. Effective control 
moasurps will require coordinated efforts by epidemiologists, clinicians, 
microbiologists, immunologists, nutritionists, social scientists and 
patients to define national problelll3 and help formulate the most suitable 
approaches to their solution. 

A worldwide network of sentinel surveillance units has been proposed 
~s a global approach to this ubiquitous problem and it is sugRested that 
units modelled along the lines described below should be estahlished in all 
countries. The organizational and administrative relationship between a 
sentin~l surveillance unit and the host country's existin~ health services 
structures will vary. It is intended that the activities of these units 
should be blended into the existing health care system and that they will 
direct their effo~ts towards a stren~thening and streamlining of clinical 
management and preventive activities. Moreover, the adoption of standard 
WHO methodology within these units will permit international 
epidemiological analyses of the problem and will enable rapid transfer of 
successful advances in prevent ion and control from one cOllntry to another. 

The methodology described in this report for a sentinel ~urveillance 
unit is intended to be a statement of the views of the Working Ilrollp of 
what should ideally constitute the components and activities of sllch a 
unit. While it is intended that the general structure and op"ration of 
units should conform as closely as possible to the structure proposed here, 
they will need to be flexible to meet local needs and to take account of 
local resources. Experience will no doubt lead to modification and further 
evolution of the concept and role of sentinel surveillance units. 



- 10 -

Annex 1 

2. FUNCTIONS AND EPIDEMIOLOGICAL DESIGN OF AHI SENTINEL SURVEILLANCE UNIT,S 

Definition 

An ARI sentinel surveillance unit provides a meeting pOint for the 
various disciplines involved in monitoring, care and investigation of AHI 
in defined communities, a centre of excellence for research into methods of 
control and ultimately the focal point from which control measures will be 
developed and evaluated. 

Functions 

The functions of the unit csn be summarized as: 

(1) the monitoring of mortality and morbidity attributable to AHI in 
defined populations; 

(2) the definition of population groups and individualS at special 
risk of AHI; 

(3) the monitoring of agents responsible for AHI and of their 
biological properties; 

(4) the description of the environmental conditions (including 
physicsl, cultural and social) that influence the incidence of AHI in 
defined populations; 

(5) the description of host factors '(including immunological, 
behavioural, nutritional and genetic) that determine susceptibility to 
AHI in the defined populations; 

(6) the assembly, analysis, evaluation and dissemination of these 
data; 

(7) the evaluation and monitoring of ARI control measures; 

(8) the training of personnel concerned with AHI surveillance ~nd 
control; 

(9) research into methods of improving the effectiveness of control 
activit1es; 

(10) the formulation of recommendations to administrative authorities. 

• 

, 
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~nnex 1 

Requirements of the unit 

The populations that the unit monitors will need to be care 'u11y 
selected and well defined and data should be coordinated from pa'oients, 
clinicians, microbiologists, immunologists and social scientists using 
standard descriptive and technical methodology. 

It is desirable that the data collection and analysis system that is 
evolved is reproducible in sentinel surveillance units monitorin~ 
populations in other countries so that epidemiological comparisons can be 
made of the factors facilitating and inhibiting transmission of ,lgents, and 
development of ARI in different population groups. 

It is important at the outset to identify the core of data "'hich will 
be central to all sentinel units and which will be provided to a WHO 
coordinating centre to enable epidemiological comparisons to be undertaken. 

Types of core data 

The primary task of all surveillance units is to collect information 
about acute respiratory infection and determinants of its incidence in 
defined populations. For this task four types of core information are 
required: 

A. Population identification data - i.e. information about the 
SOCial, biological, cultural and demographic characteristic:! of the 
individuals who make up the population under surveillance and of the 
environment in which they live. 

B. Respiratory infections data - i.e. clinical (including 
radiological) information about respiratory events known to have 
occu~red 1n those individuals. 

c. Laboratory data - i.e. information about microorganisms or serum 
specimens collected from people with or without acute respi"atorv 
infections in the population. 

D. Intervention data - i.e. information about things done ',0 or for 
memhers of the population, either in an endeavour to change the 
respiratory infection pattern or as a result or social or 
environmental change. 
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Annex 1 

A. Population identification data 

A census that documents the age and sex of the entire population under 
surveillance should be undertaken at least four-yearly and updat .. d an'lUallv 
by means of birth, death and migration registers. (Migration must be 
carefully defined in terms of time and place.) 

The following social and environmental variables are regard .. d as 
"core variablos" that should be collected on a reliable sample of 
individuals at the onset of surveillance and updated regularly. 

(a) height and weight 

(b) primary health care access 

(c) indigenous health care systems and self-m .. dioation 

(d) natllre of employment 

(e) exposure to air pollutants (including personal smoking habits) 

(f) educational status 

(g) climatic exposure 

(h) household density 

(1) recent migration 

Other variables which may be relevant to local incidence of ARI inclune: 

home building materials, bedding, clothing, food habits, levels of 
household and personal hygiene, material possessions, alcohol anr 
other drllg habits, and domestic animals. 

B. Respiratory infections data 

For purpose of surveillance, an ~cute re5Piratory infeotion is d"r1ned 
as follows: 

"An episode of acute ill-health in which an individual experiences 
symptoms that appear to originate from inf"ction in the respiratory 
tract". 

• 
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Annex 1 

Information about the respiratory infections suffered by ppop1e in the 
surveillance population will include: 

(a) Mortality data. This will be obtained both from routine S0urces 
and, where necessary, from special enquiries. All deaths jn th" study 
population should be documented by age, sex, clinical catepory ')r 
diagnosis and geographical location. 

(b) Morbidity data. 

(i) Health workers who provide services to people slIffer eng 
from ARI will be asked to record events classified by age, sex, 
clinical category and access to primary health care. 

(ii) Morbidity data will also be collected from selected 
individuals in groups sampled for this purpose from the total 
population. For these individuals the following core dat~ are 
needed: 

(ll Number of acute respiratory episodes each year. 

(2) Nature of symptomatology for each episode. 

(3) Duration of symptomatology. 

(4) Nature of incapacity from each episode. 

(5) Outcome of each episode. 

(6) General health of the individual (including pregnancy 
status where applicable). 

(7) For children under five years, height, weight and pcsition 
in family. 

(8) Therapy taken or used for this episode. 

(9) Results of laboratory investigations in a definf!d semple of 
this group. 

C. Laboratory data 

Some individuals in the populat.ion will be exposed to a variety of 
investigative and laboratory procedures. Information derived from such 
procedures may emerge from a number of different circumstances: 

(a) as part of the investigation or elucidation of acute respi~atory 
events; 
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(b) in an attempt to understand the ecology of respiratory pathogens; 

(c) as part of the elucidation of the effects of some types of· 
intervention (e.g. immunization); 

(d) in elaboration on the characteristics of the individual host. 

At the minimum, the unit needs to obtain from routine sources anrllor 
by specially conducted surveys the following laboratory data in the 
surveillance population: 

(a) the prevalent microbiological agents responsible for ARI; 

(b) the antigenic and serologic characteristics of the prevalent 
agents. 

D. Intervention data 

Intervention may take place at an individual level (e.g. immunization) 
or at an environmental level (e.g. air pollution control or improvement in 
housing). Interventions at the environmental level may have variable 
effects on individuals depending on their exposure to environmental change. 

(a) Environmental intervention will be documented by updating of 
relevant core variables listed under the population identification 
data (e.g. primary health care access, indigenous health care system, 
exposure to air pollutants). 

(b) Host intervention will be documented by monitoring changes in 
host susceptibility to ARI at two levels: 

(i) the community level 

(ii) the individual level 

The core information required for these purposes will include: 

(a) immunization - especially diphtheria, whooping cough, measles, 
influenza, pneumococcal and other respiratory vaccines; 

(b) nutritional status; 

(c) changes in lifestyle and behaviour (e.g. nature of employment, 
change in smoking habits or change in household density); 

(d) prescribed and self medication. 
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Epidemiological methodology 

A. Selection of population 

The populations chosen for s~eillance will be determined by: 

(a) The availability of resources to maintain accurate 
epidemiological information and the necessary technical Bupport. 

(b) The size of populations needed for surveillance of typical 
respiratory infection. (In general, it is expected that the tot.al 
population will include a minimum of 5000 and will not exceed 50 000. 
From this tetal population, subgroups will he chosen for more dptailed 
individual monitoring.) 

(c) The need to include adequate representation of population g~oups 
of differing physical, social and cultural characteristics. 

(d) The particular research interest of each surveillance unit. 

Selection of subgroups for individual monitoring 

These groups should be selected, where pOSSible, by random stratified 
sampling procedures. Their size and structure will vary from unit to unit. 

Age, sex, birth, death and migration data must be maintained on all 
members of the population under surveillance. For those memhers in whom 
individual monitoring of ARI is undertaken, the detailed population 
identifioation information specified in fourth paragraph of Section D, will 
be a minimum requirement. 

B. Methods of data collection 

Population identification data 

For the total population under surveillance this will be extracted 
from routine census tables (where these are available). and in the groups 
being individually monitored it will need to be elicited by trained census 
colleotors who must be able to speak the local language or dialect and who 
will collect the information from individuals in the population by personal 
interView. 
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Respiratory infection data 

(a) For the whole surveillance population health workers within the 
surveillance area will be asked to complete a standard form recording 
the core information specified above for regular transmission to the 
surveillance unit. Where it is not possible for this to refer 
exclusively to the surveillance populations, it should be collected 
from representative health institutions in the area. 

(b) For the monitored population it will be necessary to devise a 
local methodology which ensures that all ARI episodes are adequately 
recorded in accordance with the core information specifie~ above. 
This could be effected for example by the use of specially designed 
diaries or by means of household interviews by appropriately trained 
health workers. It is essential that whatever methodology is used, it 
should be adequately validated before it is finally adopted. 

Intervention data 

(a) Environmental intervention data will be automatically collected 
in the course of updating population identification data and by the 
same techniques. 

(b) Host intervention information. 

Immunization data will be obtained from official records where 
available or in the course of household interviews in monitored 
individuals. 

Nutritional intervention. Where information on population 
nutritional and dietary intake is availahle, this should be 
recorded. Where it is not, estimates of changes in nutritional 
status should be derived from anthropometric measurements and/or 
dietary surveys in monitored individuals or a sample of them. 

Information about changes in lifestyle and behaviour will be 
automatically collected in the course of updating population 
identification data. 

Medication and self-medication. Tren~s in prescription habits 
for antimicrobial drugs can often be monitored through records 
maintained at nationAl and rp.gional Ip.vp.1 or hy drug 
manufacturers. Chanp,es in mpdication and self-medication in the 
monitored population will be ascertainable from direct 
questioning at interview. 

• 

, 
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Data maintenance 

(a) Data relating to monitored individuals. 

Linkage of all data should be through an individual census 
identification number for each person under surveillance. This number 
should be allocated in such a way as to permit household analysis (the word 
"household" refers to all of the people living together in a single 
dwelling unit) as well as individual analysis. The development of R system 
of numbering individuals that can be updated with information about birth 
and death, and about migration in and out of the surveillanoe area and 
within the surveillance area, should have high priority. The numbering 
system that is adopted must be capable of implementation in a variety of 
cultures and in response to different social settings. 

(b) Other data from the population under surveillanoe. 

Data of the same type from a variety of souroes need to he 
oonaolidated at the surveillance unit. This oan be achieved If those who 
oolleot the data uae standard reoords Whioh readily allow the aggre~ation 
ot the same types Of information at the time of collection. 

ThUS, reoords of immunization, for example, which may be carried out 
in a variety of Situations, must be maintained in a standard manner-in 
order that they can be converted into easily processed copy. 

Data management 

Data should be maintained both on paper and by electronic means. At 
the least, all data should be filed with the individual's identification 
data and individual files should be maintained in census number order. 
Subsidiary office registers of births, deaths, migration in and out of the 
surveillance area and known movements within the surveillance area, will be 
needed. Registers of known respiratory events, different typp.s of 
laboratory investigations undertaken and interventions will also be 
necessary for the proper organization of the unit • 

As progressive development of computer programmes takes place, 
transfer of information from the offioe data on groups of individuals 
should be undertaken. Linkage of the various categories of core 
information should be the first priority in computer programme develo~ent 
and standard programmes for data retrieval should be developer. Until 
electronic techniques are fully developed and functional the rapacity to 
analyse data from paper records must be maintained • 
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Data analysis 

Data should be analysed and tabulated in such a way that: 

(1) current mortality rates and the incidence and severity of AFI are 
displayed; 

(2) the anticipation of trends in incidence and severitv of ARI is 
possible; 

(3) the effectiveness of intervention measures can be evaluated; 

(4) groups of individuals at special risk of developing ARI can be 
identified with a view to preventive and health educatio~ activities; 

(5) the health services required to undertake the man~ement and 
prevention of ARI can be determined. 

These analyses should serve to provide the information required to 
advance the aim of reducing the morbidity and mortality attributable t) ARI 
and to indicate the area in which further research will be required. 

The effectiveness of the unit will be judged by its capacity to s~rve 
these needs. 

3. MICROBIOLOGICAL AND OTHER LABORATORY SUPPORT 

3.1 Criteria of selection of patients for laboratory investigation 

Laboratory studies will be carried out on specimens collected in a 
standard manner from patients within the surveillance area presenting with 
AR!. These will be derived from: 

(a) patients under investigation for clinical purposes; 

and 

(bl patients selected at random from monitored individu~ls. 

Prospective and ecological studies will also be carried out, which 
will involve periodic collection of specimens from the general study 
population. 

The number of specimens to be submitted will be governed by the 
capacity of the laboratory facilities available to each unit. 
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Both patient and general population groups may be seleoted for 
laboratory studies on the basis of specifio oriteria, suoh as age, severity 
of illness, looation, olinical oharaoteristios, eto. 

3.2 Range of laboratory investiaat10ns appropriate to sentinel 
surveillanoe units 

The suggested range of investigations is oonsidered optimal, bllt it 
oan readily be adapted to meet looal needs. Furthermore, soeo of the 
sug«ested tests and prooedures may be looally available at lahoratories 
outside the unit. 

3.2.1 Miorobiology 

There should be a general capability in the unit's laboratory to 
isolate and identify a wide range of micro-organisms. In addition, special 
attention must be given to specific organisms of major importanoe, so that 
they are not missed if present. 

3.2.1.1 Bacteria 

The use of the following media, with or without anaerobic conditions, 
will oover 99J of the likely baoterial isolates from the respiratory tract: 

Blood agar, Chocolate agar, McConkey agar, Bordet-Gengou, 
Thioglyoollate l35C. 

Small laboratory animals (mioe and guinea pigs) should be available 
for special isolation needs. 

Bacterial pathogens of special interest are: 

Strep. pneumoniae, ~. influenzae, Staph. aureus and Group A beta -
haemolytic streptococci, together with gram - negative organisms such 
as KlebSiella, E. coli, Proteus and PseUdomonas, anaerobic organisms 
(suoh as Bacteroid~ Myoobaoterium sp., Corynebacterium sp., 
Bordetella, other respiratory pathogens of local importanoe 
(e.g. r. tularensis) and other respiratory bacterial flora. 

Biological and biochemical tests for the identification of· bacterial 
agents will heve to be carried out. 

3.2.1.2 Viruses 

At least the following cell lines, or their equivalent, should be 
available: 

HeLa, human lung fibroblasts and monkey kidney cells • 
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Small laboratory animals and eggs should be available for inoculatior; 
also a supply of red cells for haemagglutination and animals for prepariftF 
antisera. 

Viral pathogens of special interest are: 

respiratory syncytial virus, influenza, parainfluenza, measles, mumps, 
adenoviruses, varicella - zoster, herpes simplex, reoviruses, 
rhinoviruses, coxsackieviruses, echoviruses and coronaviruses. 

3.2.1.3 Mycoplasmas 

Mycoplasma agar is required. 

A mycoplasmal pathogen of special interest is: 

~. penumoniae 

3.2.1.4 Chlamydiae 

Appropriate specimens shoul~ be sent to reference laboratories. 

3.2.1.5 RickettSiae 

Eggs and small laboratory rodents are required. 

A rickettsial pathogen of special interest is: 

Coxiella burneti 

3.2.1.6 Fungi 

Sabouraud's agar and Hycophil agar are required. 

Fungal pathogens of special interest are: 

Aspergillus, Coccidioidomyces, Histoplasma, Candida, Actinomyces and 
other fungi, depending on geographical areas. Torula requires 
identification by smear. 

3.2.1.7 Parasites 

Interactive effect of parasites with other pathogens may be of 
importance in respiratory disease in certain areas. One parasitic 
respiratory pathogen which causes pneumonia is: 

Pneumocystis carinii 

Other parasites, such as as<!aris and paragonimus, will be of 
importance in particular areas. 

• 
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3.2.2 SeroloBI 

The unit must have the capacity to carry out serologic investigations 
for microbiological identification and for sero-epidemiological purposes. 

Tests likely to be required include: 

Virus neutralization, haamagglutination and haemadsorption inhibition, 
complement fixation, bacterial agglutination, precipitation, 
fluorescent antibody and ELISA. 

Haematology 

The unit must have the capacity to undertake specific haematological 
investigations, such as: 

Haemoglobinometry, wee count and differential, and haematocrit. 

It is essential that these tests be available, though local existing 
laboratory facilities could well supply them. 

3.2.4 PatholoBI 

The importance of obtaining post-mortem specimens from fatal ·,ases·of 
ARI must not be forgotten. 

The unit is unlikely to have its own pathologist, but specimens must 
be properly fixed and dispatched for histopathological examination. 

3.2.5 Other 

Immunological investigations other than serology, and biochemical 
tests, particularly blood gas analysis, may need to be performed by the 
unit under special circumstances. 

3.2.6 Role and functions of field stations in laboratory investieations 

From the laboratory point of view, field stations will be re~arded as 
staging posts for specimens; their staff should therefore be appropriately 
trained in correct techniques of collection and forwarding of speci~ens. 
Some investigations, such as haematology, may be most conveniently carried 
out in the field station. Where necessary, facilities in the field 
stations may be temporarily upgraded at the discretion of the unit's 
laboratory staff, for the purpose of carrying out special surveys. 

3.2.7 Support required from central laboratories 

Reference laboratories, both national and international, will be used 
where ~ppropriate by the unit on a collaborative basis. 
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3.3 Laboratory resources 

3.3.1 Laboratory space (including ani,-1 housing): 

250 sq.m. as a minimum. 

3.3.2 Laboratory equipment: 

1 Revco freezer 

1 Inverted microscope 

1 CO2 incubator 

1 Refrigerated centrifuge 

1 Haematocrit centrifuge 

1 pH meter 

1 Freezer (-200 C) 

2 Balances 

1 Vacuum pump (15 p.s.i.) 

1 Egg incubator 

1 Freeze drier 

1 Double distiller 

1 Pipette washer 

2 Hotplate/Stirrers 

1 Homogenizer 

6 Bunsen burners 

Assorted animal-holding cages 

Assorted test-tube racks 

1 Fluorescent microscope 

1 Laminar flow unit 

1 Incubator without CO2 

1 Portable centrifuge 

1 Portable microscope 

1 Spectrophotometer 

2 Refrigerators (40 e) 

1 Vacuum pump (60 p.s.i.) 

3 Waterbaths 

1 Autoclave 

1 Single distiller 

1 Hot air oven 

1 Pipette plugger 

1 "Vortex" mixer 

3 Cell counters 

2 Micro-drop multi-dispensers 

Utilities (including water supply, electrioity, telephone ~nd 
telegraph servioe, postage). 

, . 

• 

, 
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3.3.3 Laboratory supplies: 

Reusable glassware (media bottles, culture flasks and tubes, pipettes, 
vials, ampoules, flasks, beakers, Petri dishes, funnels, burettes, 
etc.) 

Plastic tissue culture labware 

Plastic labware for bacteriology 

"Millipore ft filters and filter holders 

"Oxford" aicropipettes Tips for micropipettes 

Provials Vacutainers 

Mlcrotltre plates WPrepticft swabs 

Disposable needles and syringes 

Media, sera and antibiotios 

Chemicals, dyes, stains, indicators and burfers 

Feed f0r laboratory animals 

Fertile hens' eggs 

Assorted diagnostic antisera 

Aesorted diagnostic antigens 

Other biological/biochemical reagents 

CO2 supply 

Gas sUPPly. 

3.3.~ Laboratory staff and housing: 

Research steff (to cover bacteriology, virology, mycology, 
parasitology, haematology, immunology). 

Trained technical staff (to assist and complement research staff). 

Labortory assistants (for general maintenance, care of laboratory 
animals, washing and sterilization of glassware). 
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3.3.5 "Airfreight shipments: 

2 25-litre liquid nitrogen containers 

_ lO-litre liquid nitrogen specimen transporters with cannister 
an4 straws 

Liquid nitrogen supply 

DrJ ice supply 

~reeze-drying facilities (see above) 

Assorted packing and shipping materials. 

3.3.6 Transport to the field for specimen collection: 

Motor vehiole hire 
Motor vehicle maintenance and fuel 
Airfares and airfreight ohargp-s 
Hire of carriers. 

3.4 Standardization of laboratory technology in sentinel surveillanoe units 

3.4.1 Laboratory manual 

A manual of standard laboratory practice should be prepared, to be 
followed by ARI sentinel surveillance units wherever possible. 
Modifications should be incorporated into the manual as neoessary, with the 
agreement of the staff of existing units. Basic standardization will be 
achieved through the use of standard isolation techniques, as listed 
above. More detailed procedures will be provided in the manual. Though 
complete standardization is not the aim, it should be possible to achieve 
significant comparability between different units in different oountries by 
use of the manual and by maintaining close communication between the 
laboratories. 

3.4.2 Susses ted standard collection of microbiological specimens 
from ARI units 

(1) Ear infection If discharge, swab 
If inflamed and bulging drum, 
aspirate TS, NPA (for viruses). 

• TS NS +NPA+ sputum will also be examined for bacteria in areas where 
the ecology of the respiratory tract requires investigation. 

TS = throat swab 
NS = nasal swab 
MPA = nasopharyngeal asptrate 
Be = blood oulture 
LA = lung aspirate 

Haematological and biochemical investigations will also be rP.quired 
according to clinical indicatiOns, 

• 

• 
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(2) Nose and throat infection 

(3) AMRI 

3.4.1 ALRI severe 

3.4.2 ALRI not severe 

3.4.3 ALRI severity unknown 

Annex 1 

NS TS NPA 

str idor - NS, and in adult or 
cooperative child - BC 
hoarseness - TS NPA 

LA where clinically an,j 
radiologically indicat~d 
Be 
TS NPA sputum (for viruses). 

TS NPA sputum (for viruses). 

Paired sera to be obtained wherever possible • 

4. TAXONOMY - CLINICAL AND EPIDEMIOLOGICAL 

This olassification is intended to COver all levels of clininal 
sophistication and allow comparisons to be made between developed and 
developing countries. 

Classifioation of ARI to be used by sentinel surveillance units 

4.1 Aoute ear infection. 

4.2 Acute nose and throat infection. 

4.3 Acute middle respiratory infection. 

4.3.1 Aoute middle respiratory infection - severe. 

4.3.2 Acute middle respiratory infection - not severe. 

4.4 Acute lower respiratory infection. 

4.4.1 Acute lower respiratory infection - severe. 

4.4.2 Acute lower respiratory infection - not severe. 

4.4.3 Aoute lower respiratory infection - severity not known. 
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Criteria and comments 

4.1 Acute ear infection. 

Criteria - Pain or discharge - duration under two weeks, or Otitis media 
confirmed by auriscopy. 

Comment - Otitis media can only be distinguised from otitis pxterna with 
the aid of an auriscope. 

4.2 Acute nose and throat infection. 

Criteria - Pain in the throat or paranasa1 sinuses. Evidenoe of nasal 
discharge or innamation of the throat. Duration - under two weel{s. 

4'.3 Acute middle respiratory infeotion. 

Criteria -

Severe - Stridor+/- hoarseness. 
Not severe - hoarseness alone. 

Comment - This inoludes epiglottitis in addition to inflammatory 
oblltruotion of the larynx. However, in terms of pathophysiolol!Y the 
oonditionll are similar. 

4.4 Acute lower respiratory infeotion. 

Criteria - Cough of less than three weeks. 

Coment - see deo isi on tree. 

4.4.1 Aoute lower respiratory infection - severe. 

Criteria - Children under the age of five - chest indrawing or flaring 
of the nose. Persons five years of age and over - three or more of 
the following signs and symptoms: history of recent ohest pain; fever 
(380 and over); respiratory rate of 40 or over; peroussion 
tenderness; purulent or rusty sputum. Or, radiological consolidation 
at any age. 

Colllllent - see deoision trees. 

"Cough is usually the only symptom (of aoute bronchitis in 
children) •••• Cough in associaton with an upper respiratory tract 
infection indicates inflammatory involvement of the larynx, t.raohea 01' 

bronchial tree as there are no cough receptors in the upper 
respiratory tract. It is also very unlikely that upper respiratory 
secretions and exudates stimulate cough receptors in the larynx." 
Williams & Phelan, p. 37, (1975) 

, 

• 

• 



• 

• 

• 

- 27 -

Annex 1 

4.4.2 Acute lower respiratory infection - not severe. 

Criteria - Persons with ALRI who have undergone clinical examination but 
do not meet the criteria of 4.1. 

4.4.3 Acute lower respiratory infection - severity not known. 

Criteria - Persons with a cough of less than three weeks duration, but with 
insufficient clinical evidence available to classify in more detail. 

Decision Trees - some examples 

This taxonomy has been developed in order to reconcile the needs or 
epidemiology and clinical management. We consider the simple taxonomy 
developed is capable of being elaborated both for epidemiological purpo.~es 
wheN a more detailed classification is desired, or for the constructio'l of 
clinical decision trees for the purposes of management • 

The deci8iClll trees which follow are examples of the _y in which m,)re 
detailed diagnosis and management can be based on the above taxonomy in 
Papua New Guinea • 
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NO 
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- 28 -

COUGH 

FIGURE 1: IS THIS ALRI? 

MORE THAN 
3/52 

? ACUTE EXACI'RBATION 

OF PURULENT ::PUTUM 

OR RUSTY SPU"UM 

OR FEVER AND 

SHORTNESS OF BREATH 

OR FEVER AND 

EXACERBATI('N OF 

COnGH 

• 
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AROXYSMAL COUGH WITH VOMITING OR YES (P!R~SIS) 

YAIfOSIS OR FITS OR WHOOP OR LYMPH) 20 000 . . I 
NO~------------------------------------------~-------I-

W H E E Z E 

/OVER 12/12 OLD - (PLRI & lS'l'HMA)-----~ 

ESio-----c;.c;",...UNDER 12/12 OLD - (BROlICHlOLITIi 

O~----------------------------------------------~I 
BREATHLESSNESS ON 

HISTORY OR EXAMINATION 

YES 

CREST IHDRAWIHG 
OR NASAL FLARING 

AT REST 

YES 

CCF (PULSE) 160/MIN. + 2 CM LIVER) 
OR GRUNTING 
OR RESTLESSNESS 
OR CYANOSED 
OR NOT FEEDING OR DROWSY 

(DO LP) 

YES 

WCC > 30 000 
R cn WITH SEVERE DISEASE ~ ___ .::;NO~-...~ 
R PALE, LIMP, V.ILL 

YES 

(BR1NCHITIS) 
OUrPATI&tIIT 

ANT [ MALABIALS 
COUGH MIXTlJRE 

(MILO PNEtIHONIA) 
OIITf.ttIJ2IT 

ANT'ARIALS 
PROCAINE PENICILLIN 

(MQPERATE PNEUMONIA) 
INPATIENT 

ANTI MALARIAI.S 
BBNZYL PENICILLIN 
:!: 02 

(SEVERE PNEUMONIA) 
INPATIENT 

ANTI MALARIALS 
REN7.YL PENICILLIN 
CHLORAMPHENICOL 
;!O2 :!: DIGOXIN 

(VERY SEVERE PNEUMONIA) 
INPATIENT 

ANTI MALARIALS 
;!O2 !. DIXOGIN 
PENICILLIN & 
CHLORAMPHENICOL IV 
CLOXACILLIN 

FIGURE 2: COUGH IN A CHILD UNDER FIVE 
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? 3 of THESE 5 SYMPTOMS 
OR SIGNS PRESENT HISTORY 

OF ACO'l'E CHEST PAIII 
FElER> 360 c 
RESPIRATORY RATE '> 40IMIII 
PElV::UlISION DlJIJ.NESS 
PURUlM OR RUS'n' SPUTUM 

? OOUGH > 3/52 
OR CHEST X-RAY WITH 

SEVERE DISEASE 
OR CYAIOSBD 
OR FAn.IIlE TO RESPOND 

AFTER 211 OR GETTING 
WORSE ON PENICILLIN 

- 30 -

• 

?FEVEP 
OR RAPID REf>P. RATE • 
OR PURULENT SPUTUM 

Y 
(MILD PNBtlMONIA N(l 
OR ACUTE BRONCHITIS) 
PROCAINE PBMICILLIN 
ANTI MALARIALS 

(MII.D ACUTE BRO H~TI~ 
OR 1'RACHEITIS 
IF ASSOCIATED WITH 
RETROSTFRNAL CHEST 
PAl'll 
COU'~H MlXTURF: 

...... __ ---1r--______ -+_--=NO::;;.. ___ -i..(MODERATE PNEUMONIA) 
ENZYL PENICILLIN 

ANTI MALARIALS 

YES 

I 
(SEYERE PNEUMONIA) 
BENZYL PENICILLIN 
eHLOR AMPHBNI COL 
ANTI MALARIAL 
:!: OXYGEN 

FIGURE 3: MANAGEMENT OF ALRI III PATIENTS AGRD 5 YEAR~ OR KlRB 
• 
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AGENDA 

Sund!lY. 28 January 1979 

11100 Regional Director's Address 
(to be read by Dr Lindner) Dr Lindner 

11115 Election of chairman and nomination 
rapporteur Dr Lindner 

11130 Adoption of agenda Dr Linrlner 

1500 Methodology of data collection Dr Dou~las 

1600 Laboratory component Dr Alpers 

.. 1700 Decision trees Dr Riley 

Monday, 29 January 1979 

0830 Draft protocol for sentinel 
units methodology and discussions Dr Hiller 

1000 Small group work on protOCOl 

/ 

Tuesda:t:l 30 January 1979 
/ 

1100 Review' of three research applicati0ns Dr Lindner 

11100 Discussion on final draft of protocol Dr Miller and , Dr Douglas 

1800 Closing ceremonies Dr Taukuro 
.. 

, 
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