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Study Rationale:

– Lower respiratory tract infections (LRTIs) are a major 
cause of hospitalisation, morbidity and mortality in 
children, especially in those <5 years. 

– Children presenting with respiratory tract symptoms are 
likely to be prescribed antibiotics, despite the fact that 
the majority of LRTIs in children are self-limiting and 
viral in origin. 

– Excessive and irrational antibiotic use increases the risk 
of antimicrobial resistance (AMR)

– However, this needs to be balanced against the risk 
of severe disease and death if bacterial pneumonia 
is not appropriately treated.

– In an era of increasing antimicrobial resistance, there is 
a need to improve diagnostic strategies in resource-
constrained settings to prevent unnecessary antibiotic 
use.

2022 ISAC Project Grant: 
The University of Sydney, Australia & 

Colombo South Teaching Hospital, Sri Lanka

Estimates  of the global, regional, and national morbidity, mortality, and  aetiologies of lower respiratory infections in 195 countries, 1990-2016: a systematic analysis for the Global Burden of Disease Study 2016. Lancet In fect Dis 2018; 18: 1191–210.

O’Brien et al. Cvauses of severe pneumonia requiring hospital admission in children without  HIV infect ion from Africa & Asia: the PERCH multicountry case-control study 2019 The Lancet. doi: 10.1016.S0140-6736
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2019 PERCH study (7 countries, >4,000 children): 

revealed viruses are responsible for 61% of 

hospitalised pneumonia cases in children 1mo-5yrs.
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– A major challenge in improving the management of childhood LRTIs is the need for a pragmatic, sensitive and specific algorithm

to guide clinical diagnosis and management of children with LRTIs, particularly in resource-constrained settings where

biomarker-guided decisions are limited.

– The primary aim of this study is to assess a pre-validated algorithm to reduce unnecessary hospitalisation and antibiotic use

among children presenting with respiratory symptoms to a tertiary hospital in Colombo, Sri Lanka.

Study Aim
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Simple algorithms can reduce antibiotic overuse and unnecessary hospitalisation in 

children presenting with respiratory symptoms in resource-constrained healthcare settings
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Pneumococcal sub-study

– Children included in the post-intervention phase will also be 
consented for a pneumococcal carriage sub-study, to gain an 
understanding of the burden of pneumococcus carriage in an 
unvaccinated population in Sri Lanka, and the interplay of 
serotype specific species on the clinical presentation in children 
with respiratory tract symptoms. 

– This sub-study also aims to promote the rational use of 
antibiotics by providing detailed analysis of local 
pneumococcus antibiotic susceptibilities.
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U5 Mortality in Sri Lanka

In 2016, the Sustainable Development Goals 

were established, with goals of:

• Reducing under 5 mortality to 25 

deaths per 1,000 live births

• Reducing neonatal mortality to 12 

deaths per 1,000 live births

• Ending preventable deaths of neonates 

and children under 5-years

Sri Lanka has made significant gains in U5 

mortality over recent decades; ranked 178th 

out of 241 countries, with a rate of 6.9 deaths 

per 1,000 live births

https://doi.org/10.1371/journal.pone.0291246.g002

Spatial distribution of U5 mortality rates 

by districts of Sri Lanka 
(Data from the 2016 Sri Lanka demographic and 

health survey)
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U5 Mortality in Sri Lanka, by disease (2000 vs 2021)

– Pneumonia accounts for 16% of all 

deaths of children under 5 years old in 

the world, killing nearly one million 

children in 2015

– In Sri Lanka, there were 21,000 

reported cases of pneumonia in 2006, 

40% were in the age group of less than 

4 years

Source: UN IGME Child and Adolescent Causes of Death Estimation (CA CODE) project (2023).

http://www.epid.gov.lk/web/images/pdf/wer/2016/vol_43_no_50-english.pdf.

https://pneumonia.biomedcentral.com/articles/10.1186/s41479-020-00071-6#ref-CR1

http://www.epid.gov.lk/web/images/pdf/wer/2016/vol_43_no_50-english.pdf
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The Context

• Sri Lanka is a low middle-income country, having significantly 

better health indices compared to many economically 

comparable countries

• Most of the Sri Lankan population has easy access to a health 

care delivery institutions with trained healthcare workers

• All the citizens are provided with free health care in government 

healthcare institutions

• There is a significant number of private hospitals, mainly in 

bigger cities

• To reduce mortality due to acute respiratory infections, Sri Lanka 

has:
-Free health care for all citizens

-Highly trained medical and nursing staff

-National guidelines for managing ARIs in children

-Well-implemented immunisation programs with very high coverage achieved, 

including against Haemophilus influenzae type B, though without government 

funding for pneumococcal conjugate vaccines

-Good access to laboratory and radiology facilities
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The study includes three components: an initial (pre-intervention) phase to assess existing practices, an algorithm

intervention, and a post-intervention phase to evaluate the effectiveness of the algorithm in the local setting.

1. In the Pre-intervention period existing standard practice are observed and recorded, without any training provided.

2. Intervention: Doctors will then be trained in the use of a pre-tested and validated algorithm. This evaluates the

patients’ need for level of care, investigations, antibiotic prescription, and follow-up management. Algorithm use will

be encouraged by providing individual copies of the algorithm to doctors and placing large posters in all the relevant

clinical areas.

3. Post-intervention: In the post-intervention period, doctors’ management of patients will be re-evaluated.

ISAC Project Grant: Colombo South Teaching Hospital

Study Procedures: 1. Educational Intervention



Human resources available at the OPD: 

Consultants

3

Medical Officers

42
Sister In charge

1 

Nursing Officers

28 

Other Healthcare 

Workers

29
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Results: 

• A total of 209 children were recruited from the OPD during the pre-intervention period 

Mean age  30 months (SD  15.59, Minimum 03, Maximum 59)

• A total of 271 children were recruited from the OPD during the Post-intervention period 

Mean age  27 months (SD  14.93, Minimum 02, Maximum 59)

17.2% (36)

47.8% (100)

34.9% (73)

Age distribution; Pre-intervention

2 - 12 M 13 -36 M 37 -59 M

56 (21%)

142 (52%)

73 (27%)

Age distribution, Post-intervention

2-12M 13-36 37-59



127 (60.8%)

82 (39.2%)

Clinical features 

Respiratory symtoms with fever

Respiratory Symptoms without fever

Indications to seek medical care: Pre-intervention phase 
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Antibiotic prescribed in the OPD settings: Pre-intervention

100 (47.8%)

109

(52.2%)

Number of children who were prescribed 

antibiotic

Antibiotics given Antibiotics not given

Reason for prescribing 

antibiotics

Number 

Doctor’s concern 73 (70%)

Comorbid conditions 7 (7.3%)

Parent expectation 5 (5.2%)

Other reasons 11 (11.4%)

Data missing 4 (4.1%)

• Of the 100 children prescribed antibiotics: 

-81 received amoxicillin for 3 days

-Amoxicillin-clavulanate was given to 4 children,

-5 received oral cefuroxime 

-2 received erythromycin, 5 were given azithromycin, and 4 were 

given clarithromycin.      



Locally-derived pragmatic clinical algorithm for the management of children presenting 

to hospital with acute respiratory symptoms



Indications to seek medical care: Post-intervention phase 
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Number

124 (46%)

145 (56%)

Clinical features

Respiratory symptoms with fevere

Respiratproy symptoms with no fever



Antibiotic prescribed in the OPD settings; Post-intervention

102 (37.6%)

169 (62.4%)

Number of children who were prescribed  
antibiotics

Antibiotics were given Antibiotics not given
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Group 1 
Two children were admitted 

and were managed as 

bronchiolitis (No antibiotics 

were given)

• Five children were admitted 

and given antibiotics -

• IV cefuroxime (1), 

• IV cefotaxime (3), 

• IV amoxicillin-clavulanate (1)



Group 2: 
• A total of 5 children

• Three (3) children were commenced on 

amoxicillin

• Two (2) children were managed 

without antibiotics 

• Three (3) children revisited the 

hospital for follow-up with repeat FBC



• Presented with wheeze and/or runny nose, No 

fever; No WHO danger signs, SpO2>93%, 

Not tachypnoeic.

• No antibiotics

• Follow acute asthma guidelines

Group 2: 

• A total of 49 (34%) children belonging to 

this group were given antibiotics during the 

post-intervention phase



Group 3: 

• A total of 21 children belong to 

this group

• Oral antibiotics were given to 18 

children

- Amoxycillin: 15

- Co-amoxyclv:2

- Cefuroxime: 1

• A 12-month-old child was 

admitted and given IV 

cefuroxime 

• Two (2) children were not 

prescribed antibiotics



Summary of Findings & Future Plans

There was no significant change in the prescribing of antibiotics for children presenting 

with LRTI symptoms

Possible reasons for non-adherence to clinical algorithm:

• There is already judicious use of antibiotics in this setting

• Difficulty accessing key requirements for the algorithm to be conducted – oxygen 

saturation machine, temperature probes etc locally

• Long-term high patient numbers, little opportunity to reinforce practice change

• No separate Paediatric Outpatient Department for walk-in patients

• Change in practice

• Limited availability of laboratory services for pathology tests required





Future Plans

• Qualitative study to explore reasons for difficulties with AMS programs in resource-

constrained settings

• Repeat algorithm training sessions more regularly

• Pneumococcal colonisation sub-study to advance rationale for national PCV funding

• Further trials in other resource-constrained healthcare settings in Southeast Asia
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