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: Background The existing World Health Organiza- '

tion (WHO) pneumonia case management guide-
lines rely on clinical symptoms and signs for identify-
ing, classifying, and treating pneumonia in children
up to 5 years old. We aimed to collate an individual
patient-level data set from large, high-quality pre-ex-
isting studies on pneumonia in children to identify
a set of signs and symptoms with greater validity in
the diagnosis, prognosis, and possible treatment of
childhood pneumonia for the improvement of cur-
rent pneumonia case management guidelines.

Methods Using data from a published systematic
review and expert knowledge, we identified stud-
ies meeting our eligibility criteria and invited inves-
tigators to share individual-level patient data. We
collected data on demographic information, general
medical history, and current illness episode, includ-
ing history, clinical presentation, chest radiograph
findings when available, treatment, and outcome.
Data were gathered separately from hospital-based
and community-based cases. We performed a narra-
tive synthesis to describe the final data set.

Results Forty-one separate data sets were includ-
ed in the Pneumonia Research Partnership to Assess
WHO Recommendations (PREPARE) database, 26
of which were hospital-based and 15 were commu-
nity-based. The PREPARE database includes 285839
children with pneumonia (244323 in the hospital
and 41516 in the community), with detailed de-
scriptions of clinical presentation, clinical progres-
sion, and outcome. Of 9185 pneumonia-related
deaths, 6836 (74%) occurred in children <1 year
of age and 1317 (14%) in children aged 1-2 years.
Of the 285839 episodes, 280998 occurred in chil-
dren 0-59 months old, of which 129584 (46%) were

P 2-11 months of age and 152 730 (54%) were males. )
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. Conclusions This data set could identify an improved specific, sensitive set of criteria for diagnosing clin-

. ical pneumonia and help identify sick children in need of referral to a higher level of care or a change of
therapy. Field studies could be designed based on insights from PREPARE analyses to validate a potential
revised pneumonia algorithm. The PREPARE methodology can also act as a model for disease database
assembly.

Childhood pneumonia is one of the leading causes of mortality globally in children under the age of five, re-
sulting in the death of around 800000 children each year [1,2]. With under-five children as the most affected
population group, particularly in low- and middle-income countries (LMICs), there is a clear need for effective
interventions to reduce pneumonia-related mortality [1,3]. The World Health Organization (WHO) Integrated
Management of Childhood Illnesses (IMCI), first developed in 1997, and updated in 2005 and 2014 (Figure
1), recommends that clinical findings should guide childhood pneumonia classification and antibiotic treat-
ment decisions and treatment setting [4].

FIGURE. Comparison of previous and revised classification and treatment of childhood pneumonia at health facility
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Figure 1. Classification of patients with pneumonia as per IMCI childhood pneumonia case management algorithm (2014).

The evidence-based, syndromic approach of the IMCI childhood pneumonia case management algorithm
has been well-received due to its easy implementation by personnel with limited training in resource-poor
settings [5]. The IMCI algorithm for pneumonia management has unknown sensitivity and specificity. The
lower specificity of this algorithm for the diagnosis of pneumonia may contribute to unnecessary antibiot-
ic use and greater referrals to hospitals [5,0]. Identification of signs and symptoms for improving diagnosis
and outcome and decreasing treatment failure may allow for targeted antibiotic treatment and better care es-
calation decisions.

There are several potential reasons for the lower specificity of pneumonia signs. First, many children who meet
the WHO pneumonia case definition have wheeze-associated viral infections [7-9]. Although the pneumonia
case management algorithm recommends using rapid-acting bronchodilators in wheezing children before de-
termining the need for antibiotic use, younger infants may not respond to bronchodilators, or a health facility
may not have access to rapid-acting bronchodilators [4,10]. Therefore, some children may receive antibiotics
when they do not require them. Second, fever is common in children with upper respiratory tract infections
(URTD), acute lower respiratory infections (ALRI), or malaria [11-14]. Fever can increase the respiratory rate,
meaning more children with a fever may be diagnosed with pneumonia [14,15]. Finally, hypoxemia, ie, oxy-
gen saturation (SpO, measurement) of less than 90% in peripheral arterial blood is an indicator of pneumonia
severity and predictor of mortality in children [16,17]. WHO IMCI recommends the use of pulse oximetry
(when available) to assess hypoxemia [4]. In facilities where pulse oximetry is unavailable, the clinical signs
alone might miss hypoxemic children [18,19]. Pulse oximetry is now widely available and reliably used in
health systems in low-resource settings [20-23]. The childhood pneumonia classification and treatment guide-
lines can benefit from better specificity.
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In recent years, pneumonia studies conducted worldwide displayed wide variations in the case definitions for
pneumonia [24-26]. There is no gold standard for the diagnosis of pneumonia, and different definitions have
varying sensitivity and specificity, which affect results non-uniformly in analyses. Thus, there is a need to op-
timise the use of clinical signs for the diagnosis and prognosis of childhood pneumonia. The challenge posed
by the different case definitions for pneumonia in studies could potentially be overcome, to some extent, with
access to individual patient-level data (if the inclusion criteria in the studies are broadly similar). In recent years,
epidemiological, vaccine, clinical, diagnostic, and treatment studies have been carried out, from which relevant
data could be collated to potentially improve the clinical diagnosis, prognosis, and treatment of pneumonia.

We assembled a database from various collaborators on childhood pneumonia cases from both communi-
ty-based and hospital-based settings in children aged 0-59 months. This Pneumonia Research Partnership to
Assess WHO Recommendations (PREPARE) database included individual patient data from childhood pneu-
monia studies with similar case definitions, stratified by level of severity of pneumonia and study setting. We
also included (where available) data from multiple clinical assessments over several days to permit multivariable
analysis with robust endpoints, ie, death or clear signs of deterioration or severe hypoxemia. The primary aim
of the PREPARE database was to answer specific questions about pneumonia diagnosis, prognosis, and treat-
ment failure, and to inform the review of the current WHO standard case management guidelines for pneumo-
nia. The three identified questions were: 1) Can we improve the clinical criteria for the diagnosis of pneumonia
and thereby reduce unnecessary antibiotic treatment? 2) Can we identify those children who are at risk of an
adverse outcome at the time of presentation and treat them appropriately and promptly? 3) Can we improve
the identification of “true treatment failures” and deterioration, to appropriately manage them and reduce un-
necessary treatment failures requiring a change in antibiotic therapy and/or hospitalisation? In this paper, we
outline the methodology for collating the PREPARE database and provide a narrative description of this data set.

METHODS
Overview

We utilized the following steps in developing the PREPARE database. We spent a significant amount of time
on planning, identifying various available databases that fulfilled our needs/requirements, reaching out to the
investigators who had data, developing the conceptual, logical, and physical design, and constructing the da-
tabase using Microsoft Excel. Subsequently, we acquired data and filled, cleaned, and prepared the database
for analysis. The database is currently stored electronically at WHO headquarters. We followed an a priori pro-
tocol, as shown in Figure 2, to collate the final PREPARE database. Approvals to use data with the PREPARE
investigator group were based on sharing the data with the WHO, free data sharing within the group, joint
ownership of the PREPARE database, and agreement on a joint publication plan as guided by the WHO. Re-
searchers outside the PREPARE study group can also access the data after sharing an outline of their proposed
analysis using this data set, which will be approved by the WHO and PREPARE study group. The PREPARE
study group will be acknowledged and given due recognition in manuscripts prepared because of various anal-
yses. The study was conducted in full compliance with the Declaration of Helsinki. All individual studies had
obtained approvals for their implementation. Local approvals were also obtained by individual sites to share
the data with the WHO.

Data collection design and

—I Data cleaning and validation begins l process
Planning: | Request to studies for data and recoding l The data collection protocol, variable col-
+ Protocol developed l lection templates, and data sharing agree-
. ;erpplzfte preparled with et gt holder Final dataset ment were developed collaboratively with
i i oo o Clatifiestion locked and the PREPARE group through an iterative
’ dey;“e g fo": for pubNshed process. Several sources informed the ba-
ata sharing prepare * Raw data from non-responders s o ] '
+ Approvals obtained for data sis for variables included for collection de-
Aocess I scribed under information sources.
| Apply to Research Questions I
Draft data collection documents were com-
| Further Clarification }— piled and sent to a smaller working group

(including lead investigators, researchers at

Figure 2. Protocol for planning, data collection, processing, and publication of PREPARE ~ the University of Edinburgh, and WHO)

database.

for comment. The format of variables re-
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quested was discussed with statisticians at the University of Edinburgh, to ensure the data collected were in a
suitable format for analysis to answer the PREPARE research questions.

The refined data collection documents comprised data collection templates for hospital and community-based
studies, a study description template, a guide to data collection, variable dictionaries including definitions and
coding of all variables, and a data-sharing agreement. Data collection templates were sent to study groups in
a .csv format that could be read into all common statistical programmes.

Study groups returned data via a secure data repository held by the WHO. Researchers at the University of
Edinburgh accessed data from this repository for data cleaning. The data cleaning process was undertaken in
Microsoft Excel and SPSS, which involved the identification of missing or miscoded variables, and ensuring
variables were correctly named and appropriate for collating. Study groups were contacted to clarify any dis-
crepancies and missing data to ensure data were as complete as possible. Cleaned data were collated into two
large data sets — one for hospital-based studies, and one for community-based studies, with each study allo-
cated an identifier to aid analysis.

Information sources

We developed a list of research questions and data requirements to answer them, with a draft variable list
and a data collection template, including a draft database of variables of interest. Figure 3 details the meth-
ods, from contacting study groups to final database collation. We identified
potential study groups from a list of contributors to a systematic review on

50 study groups the global burden of hospital admission for severe ALRI in children [27].
approached These study groups had earlier provided unpublished data for this system-
atic review and were therefore known to have high-quality data available
L for re-analysis. We added other collaborators based on the expert knowl-
38 study groups attended edge of scientists at WHO and other leading academic groups with knowl-
initial meeting edge of the childhood pneumonia research landscape. WHO hosted a meet-
| ing (15-17 October 2014) in Ferney Voltaire, France; 50 groups that had
conducted pneumonia research — randomised controlled trials (including
30 study groups shared . e . . . . . . ..
data vaccines and antibiotics), observational studies, epidemiological studies in
sick children/children with fever, and other intervention trials (eg, Vitamin
| B12) — from the early 2000s onwards were invited (Table S1 in the Online
Supplementary Document). In this meeting, investigators from 38 groups
A4 tatatases shared participated and presented their data and agreed to share them for this ex-
ercise. Study sites were considered for inclusion in the WHO PREPARE da-
/\ tabase if they included data from control arms of vaccine/antibiotics trials,
26 hospital-based 15 community-based community-based cohorts, and hospital-based studies with clinical and ep-
databases databases idemiological data collected. We sent two reminders to all non-responders

before excluding them from our list. After the meeting, 30 research groups
Figure 3. Process map to show how databases were shared 41 databases; 26 from hospital-based studies and 15 from commu-
collated. nity-based studies. These data were from over 20 low- and middle-income
countries, along with Australia and the United States of America. To align
with the current IMCI protocols, only cases in children aged 0-59 months were included. There were no re-

strictions concerning the study setting.

Study records

All data were received by the WHO, which commissioned the University of Edinburgh to collate and manage
the de-identified data from all the studies. All identified studies were assessed for eligibility. The data collec-
tion process involved contact with lead investigators from the identified study groups. Two data collection
templates were developed — one for longitudinal community-based studies (Table S2 in the Online Supple-
mentary Document) and another for hospital-based studies (Table S3 in the Online Supplementary Doc-
ument). A “Study description” template was developed to obtain an overview of each study and assess study
comparability (Table $4 in the Online Supplementary Document). A variable dictionary containing detailed
information about each variable, data formatting instructions and detailed case definitions were provided, to
ensure data from each group used consistent units with comparable definitions wherever possible. The data
received from investigator groups were cleaned and clarification was sought where necessary. Data cleaning
was undertaken in Excel and SPSS. Researchers checked variables were correctly named and coded, identi-
fied outliers, erroneous values, and consistency of formatting across units and dates. To aid in this process,
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descriptive statistics such as frequency tables, histograms, medians, and ranges for each variable were ob-
tained. All data were saved in .csv format to ensure merging was possible. We made multiple follow-ups to
ensure completeness of study information sheets, to query abnormal values or dates, and to clarify categor-
ical variables. If a child diagnosed with pneumonia was admitted to a hospital within 14 days of discharge,
we assumed this was the continuation of the same episode; all admissions after 14 days of discharge were
counted as separate episodes.

Table 1. Summarised study descriptors Data items

NUMBER OF STUDIES In summary, we requested the sites to report the avail- %

Community- Hospital-  Total ability of more than 70 variables at the time of admission [\

based based o,

. and on follow-up assessment by health care workers. We <

Total number of studies 15 26 41 . . . . . A
Geographic location requested hospital-based studies to provide detailed indi-
Latin America and the Caribbean 0 5 : vidual patient data on demographic information and nu-
Fast Acia and the Pacific 0 5 5 tritional status related to the child, data on the previous
Sub-Saharan Africa 11 5 16 hospitalisation for pneumonia in the past two weeks, his-
South Asia 4 5 0 tory of symptoms relating to pneumonia (including cur-
North America 0 3 3 rent IMCI danger signs), findings on clinical examination
Multicentre 0 1 1 at the time of admissions including vital signs, respiratory
Location by World Bank income signs, and auscultatory findings. We also collected detailed
High-income 0 4 4 data on chest radiograph findings and relevant laboratory
Upper-middle 0 9 9 investigations (Table 1). Additionally, we collected data

Lower-middle 12 7 19 . . - g
on the diagnosis on admission, treatment (antibiotics and
Low-income 3 3 6 . . . . .
, other interventions), clinical outcome, and diagnosis at
Not categorizable 0 3 3 . .
Hospital type the time the outcome was recorded. To understand clin-
Tertiary (referral) hospital NA 7 7 ical progression, we collected data on vital signs, pneu-
Secondary (district) hospital NA 3 3 monia-specific and current IMCI danger signs, and oxy-
Both secondary and tertiary hospitals NA 6 6 gen saturation at 24-hour intervals from day 1 to day 14,
Hospitals with no ICU facilities NA 1 1 where available.
Unclear hospital type NA 9 9 . . .
- P b For community-based studies, we requested similar data
Pulse oximetry performed d hi ional . hospitali
Ves 1 > 5 on demographics, nutritional status, previous hospitalisa-
No 14 n 18 tion for pneumonia, history of symptoms relating to cur-
Chest radiography performed rent illness (including current IMCI danger signs), findings
Yes 1 23 24 on clinical examination, laboratory investigations and chest
No 14 3 17 radiograph findings, clinical diagnosis, treatment given (in-
Bodyweight reported cluding antibiotics), and outcome on each visit. Where the
Yes 2 20 22 child was part of a cohort/clinical trial and could have mul-
No 13 6 19 tiple episodes of illness, these were all linked by using a
Length/height reported unique identifier for a child.
Yes 1 14 15
No 14 12 26

Data synthesis

NA — not applicable, ICU — intensive care unit

We intended that the PREPARE data set complies with the

FAIR (findable, accessible, interoperable, and reusable)
data principles [28]. A study description sheet was completed by all study groups to allow us and future re-
searchers to assess the comparability of study settings and study methods. Due to the nature of the data pro-
vided — from heterogeneous studies, designed and undertaken independently — comparability of data was at
times limited and missing data an issue. All studies were assigned an identifier, which is attached to each case
in the collated data sets, to ensure sub-group and sensitivity analyses can be undertaken. Additionally, for ease
of data collation, we ensured all variable names were included in all study data sets, with missing data coded.
We also complied with the recommendations for best practices for reporting the data sets included in individ-
ual patient data meta-analyses [29].

The PREPARE database includes collated data sets from hospital-based studies, collated data sets from com-
munity-based studies, their respective variable dictionaries and study descriptions, and a dictionary of case
definitions used in included studies. We performed a narrative synthesis of the final data set. PREPARE da-
tabase has been analysed to answer specific research questions, and while some of the results are published
[20,30,31], a few other analyses are ongoing.
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RESULTS

Of the 41 data sets, six were in areas with a high pneumococcal conjugate vaccine (PCV) coverage (=80%) and
14 in areas with some PCV coverage (<80%). In the remaining 21 studies, PCV was either not introduced in the
study area or coverage was unknown at the time of data collection. The included studies ranged from cohort
studies on febrile illnesses in children and childhood pneumonia to vaccine and other intervention trials (eg,
antibiotics, Vitamin B12). Thus, only the subset of children who had pneumonia were included in the data set.

The database included a total of 285839 pneumonia episodes (244323 in the hospital and 41516 in the
community). The outcome was reported in 263487 episodes, including 9185 deaths in children (Table 2).
Of the reported 285839 episodes, 280997 occurred in children 0-59 months old, age was missing in 4815
episodes, and 26 episodes occurred in children aged over 59 months. As shown in Figure 4, Panel A, of the
280998 episodes in children 0-59 months old, 129584 (46%) occurred in children 2-11 months. Figure
4, Panel B 152730 (54%) pneumonia episodes were in males. An analysis of the mortality data showed that
74% (6836/9185) of all pneumonia-related deaths occurred in the age group <1 year, and an additional 14%
(1317/9185) occurred in the second year of life.

Table 2. Number of pneumonia episodes and deaths, with age and sex breakdown (n=285839)

NUMBER OF PNEUMONIA EPISODES

Community-based Hospital-based Total

Total number of episodes 41516 244323 285839
Sample size per study — Median (IQR) 1332 (900-4410) 1509 (817-5043) NA

Age category (months)

<2 1186 (2.9%) 14670 (6.0%) 15856 (5.6%)
2-11 15996 (38.5%) 113588 (46.5%) 129584 (45.3%)
12-23 12641 (30.4%) 60855 (24.9%) 73496 25.7%)
24-59 10919 (26.3%) 51143 (20.9%) 62062 (21.7%)
Missing* 774 (1.9%) 4067 (1.7%) 4841 (1.7%)
Sex

Male 20281 (48.9%) 135042 (55.3%) 155323 (54.3%)
Female 18774 (45.2%) 105620 (43.2%) 124394 (43.5%)
Missing 2461 (5.9%) 3661 (1.5%) 6122 (2.1%)

Number of pneumonia-related deaths

Total number of pneumonia-related deaths 37 0148 9185
Pneumonia deaths — Median (IQR) 2 (0-6) 17 (2-132) NA

Age category (months)

<2 3(8.1%) 733 (8.0%) 736 (8.0%)
2-11 20 (54.1%) 6080 (66.5%) 6100 (66.4%)
12-23 6(16.2%) 1311 (14.3%) 1317 (14.3%)
24-59 7 (18.9%) 696 (7.6%) 703 (7.6%)
Missing™ 1(2.7%) 328 (3.6%) 329 (3.6%)
IQR — interquartile range, NA — not applicable

*Including 26 children with age >5 y.

A Missing

150,000 2%
"
L}
-]
2
5 100,000
z Female
‘e 44%
g 50,000 Male
5 ) 54%
7]
c
[

. N
<2 2-11 12-23 24-59

Age of child (months)

Figure 4. Panel A: Pneumonia episodes in all settings, by age category in children 0-59 months of age. Panel B: Pneumo-
nia episodes in all settings, by sex in children 0-59 months of age.
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Hospital-based studies

Figure 5, Panel A shows the geographical spread of the 26 studies amongst regions of the world. Figure 5,
Panel B shows the study setting by the income of the country; the majority of studies were in upper-middle
(n=9) and lower-middle income countries (n=7) [32]. The median sample size across hospital-based stud-
ies was 1509 (interquartile range (IQR)=817-5043), and the median number of pneumonia deaths was 17
(IQR=2-132). Seven of 26 studies were based only in tertiary (referral) hospitals, three studies were based only
in secondary (district) hospitals, and six included both secondary and tertiary hospitals. Nine studies were not
categorizable by hospital type.

n
o’
. B 23
Multlcentre Latin %
America Not =<
and the categorisable S Hich
Caribbean, 3 - g
horth 6 ’ income, 4
America, 3
South A5|a, /
Low-
income, 3
East Asia
and the L \_
Sub- Pacific, 6 -Zﬁfr'\ Upper-
Saharan middle, 7 middle, 9
Africa, 5

Figure 5. Panel A: Hospital-based studies by geographical location. Panel B: Number of hospital-based studies by location
income (World Bank 2021 Income Classification) [30].

There were 9148 pneumonia-related deaths among 244323 episodes (3.74%). Of these, 733 deaths were in
children <2 months, 6080 were in children 2-11 months, 1311 were in children 12-23 months, 696 were in
children 24-59 months of age, and the remaining 328 were in children of unknown age.

A total of 47263 chest radiographs were taken, of which 24901 (53%) children had radiological pneumonia.
A chest radiograph was available for 1228 child deaths, of which 429 had radiological pneumonia.

Community-based studies

Out of 15 community-based studies, 11 were based in South Asia, four were based in Sub-Saharan Africa, and
all studies were in low-income (three studies) or lower-middle-income countries (12 studies) [32]. The medi-
an sample size was 1322 (IQR=900-4410), and the median number of pneumonia deaths was 2 (IQR=0-6).

In the community-based studies, there were 37 pneumonia deaths in total, with 54% (20/37) occurring in
children 2-11 months of age. A total of 15256 chest radiographs were taken, of which 9491 (62%) children
had radiological pneumonia. A chest radiograph was available for 13 child deaths, of which six had radiolog-
ical pneumonia.

DISCUSSION

This database is the first global database on childhood pneumonia, incorporating a total of 285839 pneumonia
cases in children less than 5, from both hospital-based and community-based studies. Combining individual
cases from 41 studies conducted in diverse settings is highly novel and leverages existing research for greater
impact on literature. A major outcome of the PREPARE project was the creation of a clean database from 41
data sets coded in a common format with related metadata such as study descriptors, variable dictionaries,
and a list of definitions. This database is available to interested researchers outside the PREPARE investigators
through WHO, to explore study questions related to pneumonia diagnosis, prognosis, and treatment failure
and to confirm findings from data from individual study sites. Most pneumonia cases and pneumonia-relat-
ed deaths were from hospital-based sites, likely due to the greater availability of clinical variables in a hospital
setting. Community-based settings recorded primarily respiratory rate observation, pulse oximetry measure-
ments, first-line antibiotic choice and seldom involved chest radiography.

The analysis from the PREPARE data set would be useful if we could identify criteria that could enhance the
early identification of the severity of illness, assist in referral decisions, or allocate cases to the appropriate lev-
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els of the health care system where the pneumonia case could best be managed. Improving the prognostic
indicators to identify deterioration more appropriately, such as appropriate identification and management
of hypoxaemia, could reduce deaths and disease complications. It could lead to not changing antibiotics un-
necessarily in children who are not at higher risk, limiting the use of a broader spectrum and more expensive
second-line or rescue therapy, thus rationalizing antibiotic use and less pressure on antimicrobial resistance.
It could lessen hospitalisations, resulting in less pressure on hospital staff, reduced injectable antibiotic use,
risk of injection-based adverse effects, and reduced hospital infections. It could potentially lower the health
systems costs’ resulting in more efficient programming by using limited resources in LMICs by focusing on
pneumonia management strategies where needed. Additionally, it could increase convenience for the families
and reduce family costs due to the reduction of unnecessary referrals.

The PREPARE data set reported that 92% of deaths occurred in children under two years of age, which is sub-
stantially greater than the 81% reported by Walker et al. [33]. Given that pneumonia mortality is increasingly
found in the <2-year age group and given the concerns about overuse of antibiotics, these findings argue for
consideration to be given to prioritising this age group in future pneumonia control programme activities and
in the field studies to evaluate new case management algorithms. This change would focus case management
efforts on the highest mortality group and substantially reduce antibiotic use.

Strengths

We were able to gather data on precise case definitions used in each study and detailed clinical data at an in-
dividual patient level on several variables of interest to understand status at presentation, progression of ill-
ness and outcome.

Furthermore, we were able to adequately consider the study context (under-5 mortality rate, the prevalence
of wheeze, etc.) due to the detailed reliable individual patient-level data in the PREPARE database. This will
allow for sub-analyses of the data set and will aid and guide power calculations for future field-based studies.

Limitations

As almost all included studies used existing WHO IMCI case definitions (cough, difficulty breathing, and
respiratory rate thresholds) as part of their inclusion criteria, this data set cannot be used to validate current
WHO IMCI pneumonia case definitions. Also, it is important to note that included studies had not generally
been designed to consider the validity of clinical signs for the diagnosis of clinical pneumonia by first-level
health workers. Hence, this database is not able to estimate or model the likely performance of these com-
binations of signs in real-life LMIC settings on an outpatient basis. Additionally, some regions are underrep-
resented in this data set, limiting external validity. Lastly, the timing of presentation to study sites could be
different in various studies and has not been considered. Further information on study design should be col-
lected as studies ranged from uncontrolled studies with passive or no surveillance to highly controlled stud-
ies involving active case-finding. Finally, as all studies had been designed and data collected independently,
there was variation in which variables had been collected and how they had been collected. This led to miss-
ing data across most variables.

This data set can potentially identify an improved specific and sensitive set of criteria to diagnose clinical pneu-
monia and identify sick children in need of a referral, change of therapy, or shift to a higher level of care. The
analyses could assist the WHO to review its pneumonia management protocol and guide the setting-specif-
ic investigation of applicability. Field studies could be designed based on insights from PREPARE analyses to
validate a revised pneumonia management algorithm. The PREPARE methodology can also act as a model for
disease database assembly.

CONCLUSIONS

In the absence of one central database, it is difficult to investigate case management algorithms while ensur-
ing the sample size is sufficient and results are externally valid. The database may guide insight into research
questions, tackling knowledge gaps in the diagnosis, prognosis and treatment of pneumonia, and guide future
studies to be sufficiently powered to allow for meaningful results with clinical application.
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