Pneumonia and LRTI epidemiology in children under-5 years of age
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Studies on case fatality rates (CFR) for pneumonia in South African children under-5 reveal significant variability in case definitions and methodology. An overall

CFR of 1.9% was reported for hospitalized children, 20.9% for those admittedl.to specialized care units, and 13.1% for HIV-infected children. A population-based

study reported a CFR of 1.0% in under-5s. Despite this variability, national data indicate a steady decline in pneumonia CFR among the under-5s between 2012
and 2023 (4.1% to 1.5%). This is consistent with the present pooied CFR (1.9%) for hospitalized children in South Africa.

BACKGROUND

== Ndlovu (2023) . ®- Bamford (2018)
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Pneumonia is a leading cause of hospitalization and mortality; with children,

HIV-infected populations, and the elderly at greatest risk. The combined effects
of climate change, COVID-19, and the emergence of antibiotic-resistant bacteria
strains complicate pneumonia management. There is limited data describing
the burden of lower respiratory tract infection (LRTI) and pneumonia in South
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Africa. This study aims to identify studies on CFRs from LRTls and pneumonia i
among children under-5 years of age. 2,0 - \/\/\
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METHODS 2011/12 2011/12 2011/12 2011/12 2011/12 2011/12
Years
We considered observational studies conducted in the South African population Figure 2. National pneumonia CFR in hospitalized children under-5 years of age in South Africa 2011 - 2023.
reporting pneumonia and LRTIs, using WHO definitions, ICD-10 and 11 codes, B s ometer (DHB) 2017715,
and Clinician’s standard diagnosis. Relevant electronic databases, local libraries, ® |nasubgroup analysis, the lowest pneumonia CFR (1.0%, 95%Cl: *0.30% - 2.30%)

and grey literature were searched from 1997 to 2024 to identity eligible studies. was reported in a study. A pooled meta-analysis (8 studies) shows a 1:9% (95%ClI:

, , . 1.46% - 2.32%) CFR for hospitalized children under-5 years of age. Pneumonia
At leasttwo reviewers independently screened the results of the search for eligibility. CFRs were 13.1% (95%Cl: 10.2% -16.0%) and 25.0% (95%Cl: 22.2%-27.9%or
Risk of biasassessmentand data extraction were done independently bytwo authors. ' _ | | N '

Discrepancies were resolved through discussion. Each included study was judged o

as 'low risk of bias’, "high risk of bias’, or uncertain risk of bias, using BoDRevMan (a The highest CFR was observed in specialized care units (25%). The pooled CFR
Burden of Disease Research Unit web-based assessment tool). STATA 18 software of 1.9% for hospitalized children is consistent with the national pneumonia CFR

was used to pool studies, and a forest plot displayed the pooled estimates. (< 2.0%) among the under-5s in South Africa in 2023 (Figure 2).

® (Given the substantial heterogeneity across studies, the appropriateness of a
pooled meta-analysis may be questionable. However, meta-analysis can be

children with HIV and those in intensive care units, respectively (Figure 3).
Overall, the lowest estimate (1.0%) was found in one community-sampled studly.

RESULTS valuable for estimating disease burden when suitable and standardized synthesis
is used. Nonetheless, considering the heterogeneity, the pooled estimate should
Eleven studies reporting on pneumonia and/or LRTIs in children under-5 years be interpreted with caution.
of age in South Africa were included in the review (Figure 1). There is a dearth of
. . . . Group and Author Period Sample Age Setting Province CFR (95% CI)
data on pneumonia assessment in South Africa. We included two reports of the
same data source (DHIS). All studies assessed CFR due to pneumonia/LRTIs in Frgyonis CRI M Fiegpieens] Civdren
. . . . . . I . . Madhi, 2000 1997-1998 617 2—-60 month Hospitalized GT HO 2.10 (1.10, 3.50)
Chlldren Under-S yearS Ofage N SOUth AfrlCa. SlgnlflCant Varlablllty N pﬂeumOﬂla/ Moore, 2021 2001-2013 805 1-59 months Hospitalized GT = 3.60 (1.30, 7.70)
LRTI case definition, study design and methodological heterogeneity between Isaacs-Long, 2017 2004-2013 985  <Syears Hospitalized we 1:20 (0.60, 2.10)
d . h s . | d d d . b d . | d d d . Cohen, 2016 2009-2013 2488 <6 months Hospitalized Survelliance** 2.80 (2.20, 3.50)
an Wlt INn INclugae Stu IES WEre observe dCross Inciuae Stu lES. Cohen, 2015 2009-2013 8723 <5 years Hospitalized Survelliance** 2.00 (1.70, 2.30)
Bamford, 2018 2011-2017 50439 <5 years DHIS data National 1.42 (0.17, 5.03)
le Roux, 2019 2012-2017 174 0-24 months Hospitalized wcC 1.70 (0.40, 4.90)
Records identified through A Ndlovu, 2023 2022 -2023 60623 <5 years DHIS data National 1.50 (1.40, 1.60)
0 da":’;’:;:;gm"‘ pr— E::: :;;6 Subgroup, DL (I° = 73.9%, p < 0.000) ) 1.89 (1.46, 2.32)
-3 Popline = 56
S PubMed = 810 Pneumonia CFR in HIV-Infected Children
% l Science Direct = 659 Madhi, 2000 1997-1998 548 2-60 month  Hospitalized GT <~ 13.10 (10.20, 16.00)
= Scopus = 403 Subgroup, DL (I* = 0.0%, p < 0.000) O 13.10 (10.20, 16.00)
Web of Science = 189 |
Duplicate records removed Pneumonia CFR in Com. Sampled Children
(N =793) Zar, 2016 2012-2014 314 <24 months Com. survey wC 1.00 (0.10, 2.70)
Subgroup, DL (1° = 0.0%, p < 0.000) 1.00 (-0.30, 2.30)
En l Admitted to Specialized Care Unit
€ Records not meeting Morrow, 2014 2006-2008 2028 3.2 months*  Hospitalized WC - 25.20 (19.30, 31.20)
§ Title ’“"s:r:’e':s records ';""-':’2 ;2""’ Reid, 2016 2011 700 <5years Hospitalized wcC - 25.00 (21.80, 28.30)
(N = 2303) (N= ) Subgroup, DL (I = 0.0%, p = 0.954) O 25.05 (22.19, 27.90)
Heterogeneity between groups: p = 0.000
Full-text excluded with Overall, DL (F = 96.8%, p < 0.000) ¢ 4.54 (3.43, 5.66)
reasons: N=35 l l
g w— N = 21 Did not report
% Full-te;:;‘:::::yd:::s:;s)ed for outcome of interest. 0.00.220:00- 4030
= N=5 Umn:;:’on in study ) . . . . .
L S Figure 3. Forest plot of pneumonia/LRTIs CFR in children under-5 years old in South Africa, 1997 - 2024.
N =3 Seroprevalence study. *= Median age of participants; ** Hospital-based surveillance. Included LRTI cases with RSV; ” = study conducted
N=2 Mo denommnator to in a referral hospital. HIV-infected estimate re-calculated [35+16=51] = 51/202. GT- Gauteng, WC-Western Cape.
calculate estimates.
Records included in
q“’""‘?:j‘; g“"'“" Figure 1. Flow diagram of
i included studies. CO N CLU S I O N S

pneumonia CFR among children under-5 years of age in South Africa between

2011 and 2023 (Figure 2). The reason for the increase in pneumonia CFR in

2017/18 (2.4%) is unclear. It may be attributed to reduced hospital admissions

in 2018*. The pneumonia CFR rose to 2.1% in 2020/21 from 1.6% the previous

year, likely reflecting the impact of the COVID-19 pandemic.

® FEight studies reported pneumonia CFR among children hospitalized in public o

healthcare facilities. Two studies assessed CFR due to pneumonia in children

admitted into specialized care units. A peri-urban community-sampled study

described pneumonia-related CFR in children under-5 years of age, and one study

reported CFR in HIV-infected children hospitalized for pneumonia (Figure 3).

estimate, we provide evidence of a clear decline in pneumonia case fatality
rate (CFR) among children under-5 years hospitalized for LRTI. This may
reflect increased access to preventive and therapeutic interventions, such as
antiretroviral drugs, vaccines, andimproved case management. Nevertheless,
additional reductions in pneumonia-related mortality are necessary.

Efforts to reduce mortality from pneumonia/LRTI in children under-5 years
of age need to be sustained. Exclusive breastfeeding for the first six months
should be promoted togetherwith public health education onthe importance
of vaccinations, hygiene practices, and avoiding the risks associated with
smoking and environmental pollutants.
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