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ABSTRACT

Background Sepsis is a leading cause of neonatal
mortality in sub-Saharan Africa (SSA), where
microbiological diagnostic capacity and antibiotic access
are limited. High antimicrobial resistance (AMR) rates
limit the effectiveness of current treatment guidelines,
with concern that available antibiotics are rarely adequate
treatment for neonatal sepsis in the region.

Methods A cross-sectional online survey was
electronically distributed in English, French and Portuguese
to neonatal clinicians across SSA between April and June
2025. Questions focused on the management of neonatal
sepsis including diagnostic, antibiotic and guideline use.
Responses were analysed descriptively and presented as
percentages of the total number of responses.

Results 0f 169 responses (40/48 countries; 83.3%)
from SSA, 71.6% were senior doctors, 88.8% managed
neonatal sepsis at least weekly and 58.0% worked in
central healthcare facilities.

14.9% (95% Cl 10.3% to 21.0%) of respondents never
and 28.6% (Cl 22.3% to 35.8%) less than half of the time
received blood culture results in time to impact patient
care. Guidelines were almost universally used (97.6%
(C1 94.0% to 99.1%)). The most common guideline for
early-onset neonatal sepsis advised amoxicillin/ampicillin
plus aminoglycosides (46.4% of responses (Cl 39.1%

t0 54.0%)). 50.3% (Cl 42.8% to 57.7%) of respondents
had difficulties accessing antibiotics, with carbapenems
and piperacillin-tazobactam least accessible. 45.4%

(Cl 38.0% to 53.1%) had attempted to author local
guidelines with insufficient local AMR data (45.6% (Cl
35.7% to 55.8%)) the most common barrier to guideline
development.

Conclusions This large survey highlighted widespread
challenges in diagnostic and antibiotic access for neonatal
sepsis in SSA. We find that clinicians rely on guidelines to
guide starting antibiotics and to guide agent choice. Their
practices reflect advice in global guidelines. Attempts

to author locally applicable guidelines are hindered

by insufficient AMR data. These findings strengthen

calls to improve microbiological diagnostic access and
support data sharing to generate evidence-based, locally
appropriate guidelines.

,'2 Angela Dramowski'®

WHAT IS ALREADY KNOWN ON THE TOPIC

= Neonatal sepsis is a leading cause of death in sub-
Saharan Africa, yet practice regarding diagnostics
and use of antimicrobials and antimicrobial guide-
lines in its management is not well described.

WHAT THIS STUDY ADDS

= Timely diagnostic results are often unavailable, ac-
cess to necessary antibiotics scarce, and clinicians
rely heavily on guidelines, which are globally direct-
ed rather than locally adapted, hampered by mini-
mal AMR data.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Highlighting the importance of guidelines in clini-
cians’ practice must strengthen efforts to develop
pan-African neonatal sepsis data sharing to enable
locally relevant guidelines.

INTRODUCTION
Sub-Saharan Africa (SSA) has the highest
burden of neonatal mortality globally, with
27 deaths per 1000 live births,' contributing
to 46% of neonatal deaths globally* despite
only accounting for 30% of live births.” Persis-
tently high neonatal mortality is concerning
against the backdrop of a global reduction
in under five mortality and WHO Sustain-
able Development Goal 3 targeting a reduc-
tion in neonatal mortality to 12 or fewer
deaths per 1000 live births globally by 2030."
Recent estimates suggest that neonatal sepsis
is responsible for 17-29% of neonatal deaths
in SSA.?* Therefore, neonatal sepsis is a crit-
ical focus for reducing neonatal mortality and
morbidity.”

Effective management of neonatal sepsis
requires prompt recognition, early admin-
istration of antibiotics and supportive care
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and timely microbiological diagnosis.”® Diagnosing
neonatal sepsis is challenging, as neonates present with
non-specific clinical symptoms and signs.” A review of 14
SSA countries found that only 1.4% of medical labora-
tories provide bacteriological testing, an essential diag-
nostic for sepsis, recommended by the WHO,'’ while a
survey of medical practitioners across 25 SSA countries
highlighted poor availability of blood culture and Gram
staining."" Where microbiology services do exist, there
are challenges of limited capacity, expertise, resources
and training. Even when results are available, their
ability to impact care is variable, affected by processing
time, communication between microbiology and clin-
ical teams and knowledge gaps in interpreting results.'’
For example, in Zimbabwe, a study found that only 4%
of blood culture results arrived in time to impact patient
management.'” With vast differences in service avail-
ability and quality within and between countries, the full
picture of access to, and use of microbiology diagnostics
in managing neonatal sepsis in SSA remains unclear.

Given these diagnostic challenges, current manage-
ment guidelines rely on empirical antibiotic therapy
while considering realistically available antibiotics."® Most
health settings in SSA use WHO-based guidelines which
have not been updated since 2005 and reflect interna-
tional rather than local epidemiological patterns in anti-
microbial resistance (AMR).' Since then, antimicrobial
susceptibility patterns have changed' ' with SSA now
having the highest AMR-attributable mortality globally.'®
There has been rapid development of AMR in the organ-
isms commonly responsible for neonatal sepsis. Resis-
tance to all WHO-recommended first-line antimicrobials
among Klebsiella spp. increased from 7% to 68% between
2002 and 2017'7 and resistance also increased in this time
to second-line therapy, which typically includes a third-
generation cephalosporin.'”” '® This correlates with high
regional mortality caused by nosocomial neonatal sepsis
due to K. pneumoniae, between 36%' and 71%.%

There is growing opinion that these WHO guidelines
may no longer be applicable for SSA amidst rising AMR."
Yet very few examples of national or hospital-level guid-
ance informed by local data exist. Research to explore
the reasons behind this remains limited. We surveyed
clinicians caring for neonates across SSA to provide a
comprehensive perspective on the current access to diag-
nostics and antibiotics and to better understand guide-
line utilisation in the management of neonatal sepsis in
this region.

METHODS

Study design

We created an online survey developed by a core group
of six researchers (JLS, DH, RP, LB, FF, AD). Content
validity was addressed through iterative survey devel-
opment, with the six researchers offering expertise in
neonatal infectious disease, diagnostic and antimicro-
bial stewardship and cross-country health systems and

neonatal networks in Africa. Reflecting on clinical prac-
tice priorities in neonatal sepsis'® '* and existing liter-
ature, each survey item was collaboratively reviewed
by the six researchers for relevance and clarity, and
to ensure comprehensive coverage of the thematic
domains. Following this initial process, translations were
produced by bilingual researchers into French (EG) and
Portuguese (IC), with clinical or research experience
in neonatal care. Translations were further piloted by
additional native speakers to ensure literal and concep-
tual equivalence. Following development, the survey tool
was piloted for content, cultural appropriateness and
usability within the wider research team (all authors,
all languages) using REDCap.*' #* As this was an explor-
atory study, construct validity was supported through
piloting, assessing whether questions were interpreted as
intended, that the structure and logic of the survey fitted
the study aims.

The survey comprised 32 stem questions grouped
into: demographics, microbiological diagnostic test avail-
ability, antibiotic use and availability and guideline utilisa-
tion. Most questions were closed, with 5-point Likert scale
type questions which addressed likelihood, frequency or
agreement and free-text responses for more nuanced
information. The survey and accompanying information
were available in English, French and Portuguese. The
survey tools are available in the online supplemental
material. Our target population was clinicians involved in
the regular clinical care of neonates across 48 countries
in SSA, defined as per World Bank classification.”

We utilised a purposive sampling strategy, initi-
ating recruitment via the email distribution lists of two
pan-Africa neonatal organisations: NeoNET AFRICA,
a multi-country, multi-disciplinary network of clini-
cians, researchers, epidemiologists and other special-
ists involved in neonatal sepsis across Africa'*; and the
African Neonatal Association, a non-profit organisa-
tion representing over 250 African neonatologists and
paediatricians working in SSA. We further distributed
the survey invitation through national and regional
neonatal and paediatric networks (45 different organisa-
tions/networks), social media and academic platforms.
Following distribution through these organisations, all
recipients were encouraged to forward the survey to
relevant individuals who also met the inclusion criteria,
enabling a snowballing approach to dissemination, capi-
talising on local knowledge of relevant practitioners to
build on our initial purposive approach. The survey was
hosted online by REDCap and was openly accessible via
a hyperlink provided in the dissemination material. The
survey is available (online supplemental figure 4).

All potential participants were provided with partic-
ipation information on entry to the survey, after which
consent was gained prior to survey response. Participants
completed the survey anonymously, with no personally
identifiable information collected beyond country and
place of practice. Subgroup analyses where group size
was less than five were not published to prevent deductive
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disclosure. No financial incentives were offered. We
aimed for responses from at least two-thirds of our 48
target countries, with a minimum of 100 respondents.
The survey remained open for 2months (3 April 2025-2
June 2025). Responses to most questions were compul-
sory, preventing closure of the survey without comple-
tion. In some instances, subsequent questions were
displayed contingent on answers to earlier questions. In
these instances, where the number of respondents might
be less than the total number of participants, this is indi-
cated in figure legends. Where responses might differ in
meaning between settings (eg, what classifies as a junior
or senior doctor) we provided examples for each cate-
gory but left the decision as to how to categorise this to
the respondent.

Patient and public involvement

This was a survey of practice by clinicians and as such,
patient and public involvement was not directly appli-
cable.

Statistical analysis

Data were analysed in R V.4.4.2.*! Answers to questions
were reported as the percentage of those responding
to the question. Some analyses were stratified by the
respondent’s job role, place of work or the income
status of the country they worked in according to the
World Bank’s Income Groups25 (low income, low-middle
income, upper-middle income and high-income).

Categorical variables were expressed as percentages
with the denominator being the total number of indi-
viduals providing responses to that individual question.
In instances where this is lower than the total number
of included responses to the survey, this is explicitly
explained. 95% ClIs for percentages were provided via the
Wilson score method.

Reporting of the survey findings was guided by the
CROSS (Checklist for Reporting of Survey Studies)
checklist to enable adequate description of survey devel-
opment, sampling and data handling.*

RESULTS

We included responses from 169 eligible respondents
from 40 countries of the 48 targeted (no response from
Equatorial Guinea, Eritrea, Eswatini, Guinea-Bissau,
Mauritania, Seychelles, South Sudan or Sudan). Three
additional non-eligible responses were excluded: two
due to not being from a country targeted in the survey
and one due to inadequate details regarding country of
practice and incomplete responses to several questions
(3/172=1.7% excluded). Missing data were negligible
due to the design of the survey, which required responses
before progressing through the tool. The single episode
mentioned above was early in the study and highlighted
a technical issue which meant that all responses were
not necessitated. This issue was thereafter resolved.
Numbers of responses by country are shown in figure 1.

The countries with the most responses were South Africa
(n=25, 14.8%), Kenya (n=16, 9.5%) and Tanzania (n=11,
6.5%). The remaining 37 countries provided 1 to 9
responses (figure 1).

Responses were primarily from senior doctors (71.6%)
(figure 2). Nurses represented 4.1% of respondents.
There was a spread in the size of the units in which
respondents worked, with 31.4% working in units with
less than 20 and 13.0% working in units with more
than 100 neonatal inpatients on average. Most respon-
dents (69.8%) worked in public facilities, with a further
19.5% working in both public and private facilities. The
majority (58.0%) worked in central healthcare facilities,
with 27.8% working in district facilities and 15.4% in
primary care.

Considering diagnostic investigations for suspected
neonatal sepsis, white blood cell count was the test
most commonly available in time to impact patient care
(figure 3), with 58.0% (CI 50.5% to 65.2%) of respon-
dents stating that this was always the case. 14.9% (CI
10.3% to 21.0%) of respondents never and 28.6% (CI
22.3% to 35.8%) less than half of the time received
blood cultures in time to impact patient care, with all
culture-based investigations available less frequently than
biochemical tests. When the timely availability of tests is
stratified by the income status of respondents’ country
(online supplemental figure 1), low- and low-middle
income countries experienced similar levels of difficulty
accessing results in time to impact patient care, yet high-
middle income countries have much better access to
timely results for all tests. Of particular note, respondents
from high-middle income countries rarely have difficulty
obtaining timely blood culture results. The clinical condi-
tion of the neonate was the most important factor when
deciding whether to start antibiotics (figure 4), with most
respondents reporting that they considered it always
(69.6% (CI 62.3% to 76.1%)) or more than half the
time (22.0% (CI 16.4% to 28.9%)). Guidelines were the
next most commonly considered, with three-quarters of
respondents considering them always (51.5% (CI 44.0%
t0 59.0%)) or more than half the time (25.1% (CI 19.2%
to 32.2%)). On the other hand, families’ financial situ-
ation (69.6% of (CI 62.3% to 76.1%) clinicians never
influenced by this factor), family expectations (79.3%
never (CI 72.6% to 84.7%)) and colleague expectations
(56.9% never (CI 49.3% to 64.2%)) rarely influenced
the decision to start antibiotics. There was little variation
between senior doctors and other respondents (online
supplemental figure 2).

When the decision has been made to start antibiotics,
the choice of antibiotic agent was most influenced by
the clinical condition of the baby (98.2% (CI 94.9% to
99.4%)). Local (88.6% (CI 82.9% to 92.6%)), national
(81.4% (CI 74.9% to 86.6%)) and international guide-
lines (78.2% of respondents (CI 71.3% to 83.8%)) were
used to direct choice of antibiotic agent.

Over half (50.3% (CI 42.8% to 57.7%)) of respon-
dents reported difficulty accessing antibiotics for treating
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neonatal sepsis. The most available antibiotics (figure 5)
were gentamicin (68.7% never had issues accessing (CI
58.1% to 77.6%)), amoxicillin (64.1% (CI 53.0% to
73.9%)), ampicillin (53.9% (CI 42.8% to 64.7%)) and
penicillins (49.3% (38.3% to 60.4%)). The most chal-
lenging antibiotics to access were colistin (52.9% always
had difficultyaccessing (CI139.5% to 65.9%) ), piperacillin-
tazobactam (38.1% always (CI 27.1% to 50.4%)),
vancomycin (25.6% always (CI 17.3% to 36.3%)) and
carbapenems (imipenem/meropenem, 23.4% always (CI
15.6% to 33.8%)), all of which are classed as ‘Watch’ or
‘Reserve’ by the WHO AWaRe classification.”” Supply was
the most common factor limiting antibiotic access across
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Influences on decision to start antibiotics in neonates.
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all agents, most frequently reported for amikacin (48.4%
(CI 38.5% to 58.4%)), colistin (46.1% (CI 36.1% to
56.4%)) and piperacillin-tazobactam (45.7% (CI 36.0%
to 55.8%)). Affordability is most frequently an issue for
imipenem/meropenem (38.8% (CI 29.7% to 48.7%))
and vancomycin (30.6% (CI 22.4% to 40.3%)) (online
supplemental figure 3).

Almost all respondents (97.6% (CI 94.0% to 99.1%))
stated that they referred to guidelines (in any form) in
the management of neonatal sepsis. 83.1% always (CI
76.6% to 88.1%) and 15.6% sometimes (CI 10.8% to
22.0%) considered these guidelines to be applicable to
their setting.
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. Half the time
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Regarding the firstline antibiotic therapy for early-
onset neonatal sepsis recommended by guidelines and
used in practice (figure 6), a combination of an amino-
penicillin (amoxicillin or ampicillin) plus an aminogly-
coside was most common (46.4% (CI 89.1% to 54.0%)
recommended in guidelines and 46.5% (CI 39.2% to
54.0%) used in practice). Thereafter, penicillins (X-pen
or benzylpenicillin) plus aminoglycoside (20.9% (CI
15.5% to 27.7%) recommended in guidelines, 25.2%
practice (CI'19.2% to 32.3%)) and third-generation ceph-
alosporin plus aminoglycoside (10.5% recommended in
guidelines (CI 6.7% to 16.0%), 11.0% practice (CI 7.1%
to 16.6%)) were most common. In a minority of cases,
monotherapy was suggested firstline. It is evident that
what respondents use in practice closely mirrors what
their guidelines recommend.

Guidelines were reviewed in 37.7% (CI 30.6% to
45.5%) of respondents’ settings at least every 2 years, with
a further 20.8% not sure (CI 15.2% to 27.7%), and 41.5%
(CI 34.1% to 49.3%) who did not have their guidelines
reviewed biannually. 45.4% (CI 38.0% to 53.1%) had
attempted to or been involved in the authorship of local
guidelines during their careers. Of those who had not
done so, the most common barrier that they faced was a
lack of local AMR data (45.6% of responses (CI 35.7% to
55.8%)). Respondents also reported lack of time (28.9%
(20.5% to 39.0%)), cost of antibiotics (28.9% (20.5%
to 39.0%)), lack of senior support (27.8% (19.6% to
37.8%)) and lack of experience (26.7% (CI 18.6% to
36.6%)) as barriers to local guideline authorship.

DISCUSSION

This study presents the most comprehensive cross-
sectional analysis to date of neonatal sepsis manage-
ment practices in SSA and substantiates concerns raised
by smallerscale studies, anecdotal work and expert
opinion.”® Our findings confirm widespread challenges
in accessing timely microbiological diagnostic testing and
appropriate antibiotic agents enabling optimal neonatal
sepsis care. This study highlights almost universal utilisa-
tion and reported adherence to guidelines in practice.
Across countries, guidelines commonly mirror WHO
first-line antibiotic advice. This is despite current AMR
patterns which demonstrate significant AMR to many
of the antibiotics available and recommended in these
guidelines.

Our study emphasises the scale of the diagnostic
access challenge across SSA, highlighting both difficul-
ties with access to diagnostics and timeliness of results to
enable them to be clinically meaningful. Less than one
quarter of clinicians were always able to obtain timely
blood culture results to support their clinical decision-
making, and timely diagnostics for neonatal sepsis were
only available half the time or less for cerebrospinal
fluid, blood, urine and respiratory cultures. This echoes
findings in other laboratory specialities in SSA that even
when tests are available, turnaround times are often too

long to impact patient care.” ** With our respondents
largely based in central hospitals, even this is likely an
over-estimate, given that central healthcare facilities have
greater diagnostic capacity than district and primary-
level sites in SSA.* ** Considering income, respondents
from low- and middle-income country (LMIC) settings
had very similar challenges, and only those in five upper-
middle income countries (Botswana, Gabon, Mauritius,
Namibia, South Africa) had timely results more routinely
available, suggesting that moderate economic growth
does not necessarily translate into improved diagnostic
capacity. Nevertheless, the introduction of rapid diagnos-
tics for tuberculosis presents a hugely successful prece-
dent for SSA countries, with reductions in turnaround
times and improvements in diagnosis, access to treat-
ment, cost-efficiency and patient outcomes.™

Clinicians regularly faced challenges accessing antibi-
otics used to treat neonatal sepsis. First-line agents, such
as ampicillin or amoxicillin, other penicillins and genta-
micin were most available, although even these were
inconsistently accessible. Critically, national-level studies
across SSA consistently demonstrate a high prevalence
of multi-drug-resistant Gram-negative organisms causing
neonatal sepsis,”* *° often rendering first-line regimens
ineffective. While first-line agents are cheap and avail-
able, effective escalation options providing adequate
organism cover, such as carbapenems,” as well as
piperacillin-tazobactam, were least available in our study.
This is consistent with previous studies highlighting the
lack of access and the prohibitive expense of escalation
options despite these antibiotics’ necessity in LMICs.”
Although the predominant use of WHO AWaRe ‘Access’
antibiotics may be interpreted as success®’ where avail-
able, “Watch’ and ‘Reserve’ antibiotics are widely used in
SSA.” Therefore, our findings likely reflect limited avail-
ability of antibiotics rather than optimal antimicrobial
stewardship, prompting calls to ensure that clinical need
is also considered and drives access to appropriate antibi-
otics, including escalation options, when no other effec-
tive therapy is available.” Decisions on when and which
antibiotics to start are predominantly based on guide-
lines, alongside neonates’ clinical condition. Our study
indicates that guidelines are almost universally consulted,
a previously unexplored yet key factor in understanding
clinical decision-making surrounding antibiotic usage in
neonatal sepsis in SSA.

Our findings highlight the tension between widespread
dependence on guidelines, and therefore the mismatch
between their recommendations and local epidemi-
ology and AMR patterns across SSA. With guideline use
nearly universal, local, national and WHO guidelines are
all widely used, although many ‘national’ policies often
mirror WHO advice particularly on first-line regimens.*’
This is despite growing concern and significant evidence
from Africa-specific pathogen/AMR data outlining
that these antibiotics have limited activity against the
multidrug-resistant Gram-negative organisms largely
causing neonatal sepsis, and that other key contextual
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factors may be missing.*' Relying on guidance which does
not reflect local AMR profiles increases the chances of
empiric therapy being ineffective, delaying appropriate
treatment, potentially driving further AMR and contrib-
uting to poor clinical outcomes. Such challenges are
compounded by the restricted availability of effective
diagnostics and escalation agents, evidenced in our find-
ings, constraining clinicians’ ability to adapt therapy when
initial regimens fail.** Combination therapy with penicil-
lins and gentamicin was the first-line antibiotic regimen
used by most respondents, in guidelines and practice,
aligning with current WHO guidance.* This is consistent
with findings from a smaller survey by Rosa-Mangeret et
al,"" which found this WHO-based approach to be most
common in SSA, followed by using third-generation
cephalosporins in combination with aminoglycosides.
However, the NeoOBS cohort study, which investigated
prescribing in neonatal sepsis across 11 LMICs, including
three in Africa, found that only 25.9% started WHO first-
line therapy and a further 18.8% cephalosporins.** While
cephalosporin use in our cohort was similar, the use
of firstline therapy was markedly higher in our cohort
compared with theirs. This discrepancy may reflect our
exclusive focus on Africa, while NeoOBS included LMIC
settings in South America and Asia. NeoOBS also centred
on tertiary academic centres with better access to a wider
array of antibiotic agents. It also observed practice, while
we present self-reported data, in which desirability bias is
possible. Understanding that the WHO-advised first-line
regimens remain the predominant treatment approach in
SSAis a critical finding of our work. This is especially rele-
vant given the high prevalence of AMR among organisms
causing neonatal sepsis towards first-line recommended
antimicrobials in WHO guidelines.'”" Together, this
misalignment between guidelines, access to antibiotics
and local AMR underscores the urgent need for context-
specific guidance informed by regional surveillance and
improved access to effective agents.

Despite our cohort comprising largely senior doctors,
fewer than half had participated in authoring antibi-
otic guidelines. In addition, we found that regardless of
which guidelines were used, a significant proportion of
settings did not routinely review or update them, which
is critical to ensuring relevance and applicability to clin-
ical practice.” The development of context-appropriate
guidelines was primarily hindered by limited local AMR
data, due to challenges in diagnostic capacity and surveil-
lance. Together with limited antibiotic access and afford-
ability, and lack of institutional support for developing
guidelines, challenges reflect structural, political and
resource constraints outlined previously.*® Where imple-
mented, guidelines can integrate local AMR data and
diagnostic capability to inform antibiotic prescribing,
making treatment more contextually relevant.” Given
their widespread use among our respondents, guidelines
can be powerful tools to drive targeted antimicrobial use,
reduce unnecessary consumption and ultimately improve
patient outcomes.” Conversely, a lack of locally relevant

guidelines may undermine these objectives.*’ Context-
specific guidelines can also prompt policy changes, such
as to national essential medicine lists, to align antibiotic
access with local AMR patterns.”” Empowering local
guideline development is therefore crucial to address
rising, regionally specific AMR. Building on the WHO
Global Action Plan for AMR, this includes aiming for
improved access to diagnostics and antibiotics, empow-
erment of clinicians and improved data sharing between
sites.*

The number of respondents and breadth of country
coverage are key strengths of our work, surpassing any
previously published survey on neonatal sepsis in SSA.
We explore the spectrum from investigation to manage-
ment of neonatal sepsis, encompassing diagnostic access,
prescribing practices and the development of guide-
lines. Although this survey represents a huge geographic
region, for which solutions will not be uniform, this
offers great perspective on SSA, often underserved by
large-scale work, and addresses research gaps high-
lighted through previous work in neonatal sepsis. Study
limitations include our presentation of reported, rather
than observed practice. Given a recent study in two SSA
countries highlighting differences between practice and
guideline recommendations in neonatal sepsis,” this
approach leaves the possibility of desirability bias and
recall bias. We aimed to mitigate this through survey
anonymity, but it is likely that residual confounding
due to desirability bias likely persists. This study did not
explore the mechanisms through which antibiotics are
obtained by hospitals and clinicians, which may repre-
sent an important driver of AMR given the documented
circulation of sub-standard and falsified antibiotics in
SSA.”® Our respondents largely represent senior doctors,
working in central healthcare facilities, reflecting our
dissemination approach. However, neonates with sepsis
may present to any level of care facility,*® often outside of
cities where central facilities are located and receive care
provided by nurses, other healthcare workers or junior
clinicians, who were not well represented in our study
and who tend to dominate the workforce of primary and
secondary facilities, particularly in rural areas.”® This
could limit the generalisability of our work.

Future research should deepen our understanding
of whether poor outcomes from neonatal sepsis in SSA
are driven by the mismatch between commonly used
antibiotics and the heavy burden of AMR, as well as
limitations in diagnostic capacity and data sharing. Inno-
vative approaches to these issues, developed specifically
for SSA, must be trialled and promoted, regionally and
globally. Qualitative research is also essential to explore
the reasons underpinning reported behaviours in utili-
sation of antibiotics, diagnostics and guidelines. These
findings also denote practical priorities for strength-
ening neonatal sepsis management in SSA, also recently
outlined by Dramowski et al.*® These include improved
availability, quality and timeliness of diagnostic testing to
guide clinical practice and improve AMR surveillance,
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mechanisms for sharing AMR data nationally and inter-
nationally to enable appropriate guideline adaptation
and offering structured approaches and support for
reviewing guidelines given our findings that few clini-
cians are involved regularly in these processes. Crucially,
this must be seen as a global health priority, compelling
health services and governments to build on previous
successes in other infectious diseases to drive collective
action ensuring access to affordable, high-quality diag-
nostics and appropriate antibiotics to improve neonatal
outcomes in SSA.
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