
Exploratory meeting  
to review new evidence for  
Integrated Management of  

Childhood Illness danger signs
Geneva, Switzerland, 4–5 September 2018





Exploratory meeting  
to review new evidence for 
Integrated Management  
of Childhood Illness (IMCI) 
danger signs

Geneva, Switzerland
4–5 September 2018



WHO/MCA/19.02 

© World Health Organization 2019

Some rights reserved. This work is available under the Creative Commons Attribution-
NonCommercial-ShareAlike 3.0 IGO licence (CC BY-NC-SA 3.0 IGO;  
https://creativecommons.org/licenses/by-nc-sa/3.0/igo). 

Under the terms of this licence, you may copy, redistribute and adapt the work for non-commercial 
purposes, provided the work is appropriately cited, as indicated below. In any use of this work, there 
should be no suggestion that WHO endorses any specific organization, products or services. The use 
of the WHO logo is not permitted. If you adapt the work, then you must license your work under the 
same or equivalent Creative Commons licence. If you create a translation of this work, you should 
add the following disclaimer along with the suggested citation: “This translation was not created 
by the World Health Organization (WHO). WHO is not responsible for the content or accuracy of this 
translation. The original English edition shall be the binding and authentic edition”. 

Any mediation relating to disputes arising under the licence shall be conducted in accordance with the 
mediation rules of the World Intellectual Property Organization.

Suggested citation. Exploratory meeting to review new evidence for Integrated Management of 
Childhood Illness danger signs, Geneva, Switzerland, 4–5 September 2018. Geneva: World Health 
Organization; 2019 (WHO/MCA/19.02). Licence: CC BY-NC-SA 3.0 IGO.

Cataloguing-in-Publication (CIP) data. CIP data are available at http://apps.who.int/iris.

Sales, rights and licensing. To purchase WHO publications, see http://apps.who.int/bookorders.  
To submit requests for commercial use and queries on rights and licensing, see  
http://www.who.int/about/licensing. 

Third-party materials. If you wish to reuse material from this work that is attributed to a third party, 
such as tables, figures or images, it is your responsibility to determine whether permission is needed 
for that reuse and to obtain permission from the copyright holder. The risk of claims resulting from 
infringement of any third-party-owned component in the work rests solely with the user.

General disclaimers. The designations employed and the presentation of the material in this 
publication do not imply the expression of any opinion whatsoever on the part of WHO concerning the 
legal status of any country, territory, city or area or of its authorities, or concerning the delimitation of 
its frontiers or boundaries. Dotted and dashed lines on maps represent approximate border lines for 
which there may not yet be full agreement. 
 
The mention of specific companies or of certain manufacturers’ products does not imply that they are 
endorsed or recommended by WHO in preference to others of a similar nature that are not mentioned. 
Errors and omissions excepted, the names of proprietary products are distinguished by initial capital 
letters.

All reasonable precautions have been taken by WHO to verify the information contained in this 
publication. However, the published material is being distributed without warranty of any kind, either 
expressed or implied. The responsibility for the interpretation and use of the material lies with the 
reader. In no event shall WHO be liable for damages arising from its use. 

This publication contains the collective views of an international group of experts and does not 
necessarily represent the decisions or the policies of WHO.

Printed in Switzerland 



iii

Contents

Acronyms	 iv

Executive summary	 1

Background	 2

Objectives of the meeting	 3

Proceedings of the meeting	 4

Objective 1: Review the evidence base on which chest indrawing  
was removed from the criteria for referral	 4

Objective 2: Review new evidence of risk factors for mortality in  
children with pneumonia	 5

Objective 3: Review findings of new studies on the use of pulse  
oximetry for children with pneumonia	 7

Objective 4: Discuss implications of the new evidence on whether  
to initiate the process of revision of the current pneumonia  
management guidelines	 8

Future research agenda	 14

References	 18

Annex 1. Agenda of exploratory meeting	 20

Annex 2. List of participants	 22

 



iv

Acronyms

IMCI	 Integrated  Management of Childhood Illness

MCA	 Department of Maternal, Newborn, Child and Adolescent Health

MUAC	 mid-upper arm circumference

PICO	 P = Population/Problem; I = Intervention; C = Comparison; O = Outcome

RCT	 randomized controlled trial

SD	 standard deviation

SpO2	 peripheral capillary oxygen saturation

WAZ	 weight-for-age z score

WHZ	 weight-for-height z score

WHO	 World Health Organization



1

Executive summary

For children up to 5 years of age with common childhood illnesses, the World Health 
Organization’s (WHO) Integrated Management of Childhood Illness (IMCI) strategy 
recommends using clinical signs for diagnosis, treatment and place-of-treatment 
decisions. In order to increase access to pneumonia treatment, in 2014 WHO 
revised the pneumonia management protocol within IMCI. It now recommends 
that lower chest indrawing, which previously required inpatient treatment with 
injectable penicillin, be treated with oral amoxicillin on an outpatient basis in 
settings with low HIV prevalence. However, recent retrospective analysis of data 
from hospitalized children in Kenya showed that mortality was high among 
children with mild to moderate palmar pallor, weight-for-age Z score (WAZ) less 
than - 3 standard deviations (SD) and lower chest indrawing. This finding raised 
concerns that children with these signs should be treated on an inpatient basis, 
despite the revised guidelines. 

In order to evaluate the implications of this new evidence and other data and 
to identify questions for future research, a two-day exploratory meeting of 
pneumonia research experts, epidemiologists and child health specialists/
paediatricians from countries representing various levels of resources was held. 
The specific objectives of this meeting were to: i) review the evidence base on 
which chest indrawing was removed from the referral criteria; ii) review new 
evidence on risk factors for mortality in children with pneumonia; iii) review 
new evidence on the use of pulse oximetry for children with pneumonia; and 
iv) discuss implications of the new evidence on whether to initiate the process of 
revision of the current pneumonia management guidelines. 

Data from both published and unpublished studies on risk factors for mortality 
and adverse outcomes were presented and critically reviewed by the experts. 
They concluded that there is a need for further evidence on four key questions: 
i) Should chest indrawing be reconsidered as a sign for referral to hospital?; 
ii) What are the risk factors for mortality in children with pneumonia?; iii) Where is 
the appropriate place of treatment for children with pneumonia who have other 
signs of illness?; and iv) Does use of pulse oximetry improve the outcome for 
children with pneumonia?
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Background 

For children up to 5 years of age with common childhood illnesses, WHO’s IMCI 
strategy (1) recommends using clinical signs for diagnosis, treatment and place-of-
treatment decisions. In order to increase access to pneumonia treatment, in 2014 
WHO revised pneumonia management guidance within IMCI. It now recommends 
that lower chest indrawing, which previously required hospitalization along with 
other referral clinical signs considered as danger signs for injectable antibiotics, 
be treated with oral amoxicillin on an outpatient basis in settings with low HIV 
prevalence. These danger signs include convulsions; unable to drink; unconscious 
or drowsy; vomiting everything; stiff neck; severe dehydration; stridor in a calm 
child; oedema on both feet; weight for height (WHZ) Z-score less than - 3 SD or 
mid-upper arm circumference (MUAC) less than 115 mm; severe palmar pallor; 
clouding of the cornea in a child with measles, and tender swelling behind the ear 
in a child with an ear problem (1). 

However, a recent retrospective analysis of data from hospitalized children in 
Kenya showed that mortality was high among children with mild to moderate 
palmar pallor, WAZ less than - 3 SD and lower chest indrawing (2). This finding 
raised concerns that these children should be treated on an inpatient basis 
despite the revised guidelines. In order to evaluate the implications of this new 
evidence and other data and to identify questions for future research, a two-day 
exploratory meeting of pneumonia research experts, epidemiologists and child 
health specialists/paediatricians from a range of countries with varying resources 
was convened in Geneva, Switzerland, on 4–5 September 2018. See Annex 1 for 
the agenda of the meeting, and Annex 2 for the list of participants.
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