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Introduction

Sepsis incidence and mortality are greatest in neonatal and paediatric populations.(1) Despite ongoing
improvements in quality of care, mortality rates for children and neonates with severe sepsis remain high, ranging
from 9-25% globally.(1,2) Mortality associated with paediatric bacteraemia is reported to be much greater in sub-
Saharan Africa,(3-5) even in regions in which there is access to a paediatric intensive care unit. (2,6,7) Early
detection of sepsis in these at-risk populations is a priority.(8,9) Although biomarker and molecular approaches
have emerged as key tools for detection of sepsis in high-income settings,(10-13) blood culture remains the gold
standard for confirmation of bloodstream infection.(14-16) Unfortunately, in sub-Saharan Africa blood culture
may not always be unavailable as a diagnostic modality.(17)

Clinical approaches to blood culture sampling

There is no consensus on the optimal set of indications for obtaining a blood culture in paediatric and neonatal
practice. The epidemiology of neonatal and paediatric bloodstream infections has shifted considerably over the
past few decades - in part due to changing characteristics of pathogens (e.g. emerging pathogens, antimicrobial
resistance), patient populations (e.g. vaccination status, improved survival of immunocompromised patients), and
increased access to and use of medical therapies (e.g. broad-spectrum antibiotics, chemotherapeutic agents,
central vascular catheters). (15,18,19) This epidemiological shift has further complicated clinicians’ decisions
about when to obtain a blood culture. (17)

The Surviving Sepsis Campaign guideline recommends obtaining blood cultures in all children with suspected
sepsis prior to administration of antimicrobial therapy, provided this does not substantially delay therapy.(9) No
studies have assessed the direct impact of blood culture on paediatric sepsis outcomes, however multiple
observational studies have demonstrated that a bundled approach to resuscitation that includes obtaining an early
blood culture is associated with improved survival.(9,20-22)

Theoretically, any localised infection may disseminate to the bloodstream and can result in sepsis if left untreated.
The most common sites of primary infection resulting in bacteraemia in children are the respiratory tract and sites
of vascular cannulation, followed by the urinary tract and the peritoneal cavity.(2,23) There may additionally be
no identifiable source of infection in 11-34% of bacteraemia cases, particularly in neonates and young infants,
highlighting the need for blood cultures to be performed appropriately in this vulnerable population in order to
diagnose and treat bacteraemia correctly.(24-26)

One rational approach to guide the suitability of blood culture sampling is to consider the pre-test probability of
bacteraemia for a specific focal infection. Adult-based data on the bacteraemia risk associated with different
clinical scenarios is available and illustrated in Table 1, however comparative paediatric data is limited.

Table 1. Pre-test probability of bacteraemia in common clinical syndromes in adults (27)

Bacteraemia risk <10%

Bacteraemia risk 10-20%

Bacteraemia risk 20-50%

Bacteraemia risk >50%

Uncomplicated
Cellulitis

Lower Urinary tract
infection

Pneumonia
(Community-acquired
and Healthcare
associated)

Cellulitis in patients with
severe comorbidities

Ventilator associated
pneumonia

Severe sepsis

Rigors

Pyelonephritis
Cholangitis

Pyogenic liver abscess

Severe community-
acquired pneumonia

Non-vascular shunt
infections

Septic shock

Meningitis, epidural
abscess

Catheter-associated
bloodstream infection

Ventriculo-atrial shunt
infection

Septic arthritis, discitis,
vertebral osteitis
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Paediatric practice

A recent paediatric practice guideline strongly recommends performing blood cultures in the setting of clinically
suspected sepsis or focal infections with a risk of bacteraemia >10%.(15) These include bacterial meningitis,
infective endocarditis, septic arthritis, osteomyelitis, severe or complicated pneumonia (e.g. necrotising or
cavitating pneumonia, lung abscess, empyema), deep soft tissue infections (e.g. pyomyaositis, necrotising fasciitis)
and complicated superficial soft tissue infections (e.g. following trauma, burns, surgery, or presence of prosthetic
material), UTI in an infant <3 months old, and infections in patients with underlying risk factors (e.g.
immunocompromised patients, patients with intravascular catheters). Blood culture is also recommended in cases
of pyrexia of unknown origin associated with a >1.5% risk of occult bacteraemia, such as in infants <3 months
old with a febrile illness necessitating hospitalisation. This guideline was developed for use in a high-income
setting in Europe, potentially limiting the generalisability of its recommendations in less-resourced settings.

Notably, few guidelines have addressed blood culture indications in sub-Saharan Africa, where resource
limitation, prevalence of coinfections (e.g. malaria, tuberculosis, HIV), vaccination profile, and disease severity
at presentation may warrant a different approach to blood culture sampling. Simpler, more practical criteria for
blood culture in both children and adults in LMICs have been proposed and summarised in Table 2, based on
adaptations of predictive models for bacteraemia.(29,30)

Table 2. Proposed indications for blood culture in LMICs (28)

A | Temperature instability (axillary Te > 38°C or < 36°C) OR history of fever (last 48 h)

AND any one of the following:

B Organ dysfunction (e.g. hypotension; confusion; tachypnoea)

C Severe focal infection (e.g. pneumonia; meningitis; osteomyelitis; complicated UT]; soft tissue infection;
intra-abdominal infection)

D Suspicion of other severe infection (e.g. severe malaria; typhoid fever; endocarditis)

Additionally, recommendations for blood culture collection in children with pneumonia have evolved. Previous
international guidelines routinely recommended obtaining blood cultures in hospitalised children with
community-acquired pneumonia (31); however, the rate of a positive blood culture in community-acquired
pneumonia is only approximately 5%, and the blood culture result seldom influences management.(32) The yield
of a positive relevant result is significantly higher when a blood culture is selectively performed in cases of severe
or complicated pneumonia (14-20%) (33) and in HIV-infected children with community-acquired pneumonia
(14%).(34) Current pneumonia guidelines recommend more selective use of blood culture.(35,36) Local
guidelines published in South Africa and Nigeria recommend blood culture for children with community-
acquired pneumonia who require intensive care unit admission, and in hospitalised children with pneumonia and
poor response to initial antibiotic therapy (37,38), as well as for all cases of hospital-acquired and ventilator-
associated pneumonia.(39,40)

Furthermore, institutions may have developed their own in-house indications for blood culture collection. One
such example is a guideline that was developed for use within a South African tertiary hospital that recommended
blood culture collection at a lower threshold (e.g. fever without source, focal infections usually associated with
low risk of bacteraemia) in immunocompromised patients, such as children with HIV infection, severe acute
malnutrition, malignancy, primary immunodeficiency, and children on immunosuppressive therapy where the
risk of morbidity and mortality in untreated infection is higher.(41)

Neonatal practice

In neonatal practice, nonspecific presentation of sepsis is combined with a high risk of severe sequelae and death,
resulting in a lower threshold for blood culture and empiric antimicrobial therapy. The World Health Organisation
recommends that blood culture should be routinely performed prior to starting antibiotic therapy in neonatal
practice, where possible.(42) Although few studies have addressed blood culture sampling in neonatal practice,
there is a significant body of literature outlining indications for empiric antibiotic therapy in neonatal
practice.(42—45) In young neonates (age <72 hours), empiric antibiotic therapy is recommended based on the
existence of relevant risk factors, whether or not the neonate manifests clinical signs associated with sepsis. Risk
factors for early-onset sepsis are chorioamnionitis, intrapartum maternal fever, maternal group B streptococcal
colonisation, prematurity, low birth weight, prolonged rupture of membranes, and low APGAR scores. In older
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neonates (age >72 hours), empiric antibiotic therapy is recommended for neonates with clinical signs associated
with sepsis, particularly when there are co-existing relevant risk factors for late-onset sepsis (e.g. prematurity,
prolonged hospital admission, use of a central venous catheter, mechanical ventilation, prolonged administration
of antibiotic therapy or total parenteral nutrition).

Neonatal sepsis presents with non-specific clinical signs, which can be identical to features of non-infective
disease entities, such as hyaline membrane disease, necrotising enterocolitis, and apnoea of prematurity.(46) One
large multicentre prospective cohort study in Belgium reported correlations between confirmed bacteraemia and
different clinical signs that prompted blood culture sampling.(47) Impaired peripheral perfusion, lethargy, and
feeding intolerance were strongly associated with bacteraemia, whereas other features (e.g. fever, increasing
oxygen demand, hyperglycaemia, oliguria, acidosis, and CRP>20) were not independently significant, although
still potentially relevant given the non-specificity of clinical signs for infection in this population. Although a
number of studies have reported pathogen prevalence and resistance patterns in neonatal units across sub-Saharan
Africa (48-54), few have included clinical data or indications for blood culture. Respiratory distress, feeding
intolerance, lethargy, convulsion, and fever were reported to be most associated with confirmed bacteraemia in
two retrospective reviews conducted at large neonatal units in Tanzania and Nigeria.(55,56) These features are
consistent with a prospective review that identified clinical danger signs for severe neonatal illness, including
sepsis, at multiple sites across six LMICs.(57) The rate of blood culture positivity is also described to be greater
in neonates with specific risk factors (e.g. central vascular access, mechanical ventilation, total parenteral
nutrition), suggesting that a lower threshold for blood culture sampling may be appropriate in these patients. (47)

Summary
Although there is no consensus on the optimal set of indications for obtaining a blood culture in paediatric and
neonatal practice, the literature supports obtaining a blood culture in the following scenarios:
Children with:
- Focal infection associated with a significant bacteraemia risk
(e.g. meningitis, endocarditis, septic shock)
- Suspected infection associated with organ dysfunction
(e.g. haemodynamic instability, respiratory failure, altered mental state, acute Kidney injury)
- Suspected infection and a background of immunosuppression
(e.g. neutropenia, advanced HIV infection, complicated severe acute malnutrition)
- Newe-onset infection and a risk factor for bacteraemia
(e.g. central venous access, mechanical ventilation)
Neonates with:
- Risk factors for early-onset sepsis
(e.g. invasive maternal infection, maternal GBS colonisation, prolonged rupture of membranes)
- Clinical features associated with sepsis, particularly if there are associated risk factors for infection
(e.g. fever, respiratory distress, feeding intolerance, seizures)

Furthermore, blood culture should also be obtained based on clinical discretion, such as diagnostic uncertainty,
fever of unknown origin and suspected hospital-acquired infections.

Although the majority of the world’s children and their families live in less resourced countries, current
recommendations for obtaining blood cultures in paediatric practice have been developed for use in high-resource
settings. Further research is needed to describe current practices in obtaining blood cultures in paediatric practice
in sub-Saharan Africa, and to define the distribution of microbiological laboratory services in the region. It would
be beneficial to develop a consensus guideline with appropriate recommendations for use of blood cultures in
paediatric practice in sub-Saharan Africa. We recommend formulation of a consensus guideline by a focus group
of experienced clinicians and experts in paediatric infectious diseases from sub-Saharan Africa, using the Delphi
technique and critical appraisal of existing evidence.

Author contributions: All authors contributed to the development and writing of this review paper
Funding Sources: Nil

Ethics approval: Not applicable.

Competing interests: The authors declare no competing interests.

Page 4 of 7



Reference list

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Fleischmann-Struzek C, Goldfarb DM, Schlattmann P, Schlapbach LJ, Reinhart K, Kissoon N. The
global burden of paediatric and neonatal sepsis: a systematic review. Lancet Respir Med. 2018;6(3):223—
30. https://doi.org/10.1016/S2213-2600(18)30063-8.

Weiss SL, Fitzgerald JC, Pappachan J, Wheeler D, Jaramillo-Bustamante JC, Salloo A, et al. Global
epidemiology of pediatric severe sepsis: The sepsis prevalence, outcomes, and therapies study. Am J
Respir Crit Care Med. 2015;191(10):1147-57. https://doi.org/10.1164/rccm.201412-23230C.

Berkley JA, Lowe BS, Mwangi I, Williams T, Mwarumba S, Ngetsa C, et al. Bacteremia among children
admitted to a rural hospital in Kenya. N Engl J Med. 2005;352. https://doi.org/10.1056/NEJM0a040275.
Walsh AL, Phiri AJ, Graham SM, Molyneaux EM, Molyneaux ME. Bacteremia in febrile Malawian
children: Clinical and microbiologic features. J Pediatr Infect Dis. 2000;19:312-8.
https://doi.org/10.1097/00006454-200004000-00010.

Evans JA, Adusei A, Timmann C, May J, Mack D, Agbenyega T, et al. High mortality of infant
bacteraemia clinically indistinguishable from severe malaria. Int J Med. 2004;97(9):591-7.
https://doi.org/10.1093/qjmed/hch093.

Kissoon N, Carapetis J. Pediatric sepsis in the developing world. J Infect. 2015;71(S1):S21-6.
https://doi.org/10.1016/j.jinf.2015.04.016.

Dramowski A, Cotton MF, Rabie H, Whitelaw A. Trends in paediatric bloodstream infections at a South
African referral hospital. BMC Pediatr. 2015;15(1). https://doi.org/10.1186/s12887-015-0354-3.

Weiss SL, Fitzgerald JC, Balamuth F, Alpern ER, Lavelle J, Chilutti M, et al. Delayed antimicrobial
therapy increases mortality and organ dysfunction duration in pediatric sepsis. Crit Care Med.
2014;42(11):2409-17. https://doi.org/10.1097/CCM.0000000000000509.

Weiss SL, Peters MJ, Alhazzani W, Agus MSD, Flori HR, Inwald DP, et al. Surviving sepsis campaign
international guidelines for the management of septic shock and sepsis-associated organ dysfunction in
children. Pediatr Crit Care Med. 2020;E52—-106. https://doi.org/10.1097/CCM.0000000000000509.
Liesenfeld O, Lehman L, Hunfeld KP, Kost G. Molecular diagnosis of sepsis: New aspects and recent
developments. Eur J Microbiol Immunol. 2014;4(1):1-25. https://doi.org/10.1556/EuJMI1.4.2014.1.1.
Sharma D, Farahbakhsh N, Shastri S, Sharma P. Biomarkers for diagnosis of neonatal sepsis: a literature
review. J Matern-Fetal Neonatal Med. 2018;31:1646-59.
https://doi.org/10.1080/14767058.2017.1322060.

Standage SW, Wong HR. Biomarkers for pediatric sepsis and septic shock. Expert Rev Anti Infect Ther.
2011;9: 71-9. https://doi.org/10.1586/eri.10.154.

El-Amir MI, El-Feky MA, Elwafa DAA, Abd-Elmawgood EA. Rapid diagnosis of neonatal sepsis by
PCR for detection of 16s rRNA gene, while blood culture and PCR results were similar in E. coli-
predominant EOS cases. Infect Drug Resist. 2019;12:2703—10. https://doi.org/10.2147/IDR.S213958.
Connell TG, Rele M, Cowley D, Buttery JP, Curtis N. How reliable is a negative blood culture result?
Volume of blood submitted for culture in routine practice in a children’s hospital. Pediatrics.
2007;119(5):891-6. https://doi.org/10.1542/peds.2006-0440.

Hernandez-Bou S, Alvarez C, Campo Fernandez MN, Garcia Herrero MA, Gené Giralt A, Giménez
Pérez M, et al. Blood cultures in the paediatric emergency department: Guidelines and recommendations
on their indications, collection, processing and interpretation. An Pediatr. 2016;84(5):294.e1-294.¢9.
https://doi.org/10.1016/j.anpedi.2015.06.008.

Barenfanger J, Graham DR, Kolluri L, Sangwan G, Lawhorn J, Drake CA, et al. Decreased mortality
associated with prompt gram staining of blood cultures. A4m J Clin Pathol. 2008;130(6):870—6.
https://doi.org/10.1309/AJCPVMDQU2ZJDPBL.

Kawaza K, Kinshella MLW, Hiwa T, Njirammadzi J, Banda M, Vidler M, et al. Assessing quality of
newborn care at district facilities in Malawi. BMC Health Serv Res. 2020;20(1).
https://doi.org/10.1186/s12913-020-5065-2.

Theodoratou E, Johnson S, Jhass A, Madhi SA, Clark A, Boschi-Pinto C, et al. The effect of Haemophilus
influenzae type b and pneumococcal conjugate vaccines on childhood pneumonia incidence, severe
morbidity and mortality. /nt J Epidemiol. 2010;39(s1). https://doi.org/10.1093/ije/dyq033.

Mapala L, Bekker A, Dramowski A. Evaluating the appropriateness of laboratory testing and
antimicrobial use in South African children hospitalized for community-acquired infections. PLOS One.
2022;17. https://doi.org/10.1371/journal.pone.0272119.

Page 5 of 7


https://doi.org/10.1016/S2213-2600(18)30063-8
https://doi.org/10.1056/NEJMoa040275
https://doi.org/10.1097/00006454-200004000-00010
https://doi.org/10.1093/qjmed/hch093
https://doi.org/10.1016/j.jinf.2015.04.016
https://doi.org/10.1186/s12887-015-0354-3
https://doi.org/10.1542/peds.2006-0440
https://doi.org/10.1371/journal.pone.0272119

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Paul R, Melendez E, Stack A, Capraro A, Monuteaux M, Neuman MI. Improving adherence to PALS
septic shock guidelines. Paediatrics. 2014;133(5):1358—66. https://doi.org/10.1542/peds.2013-3871.
Evans IVR, Phillips GS, Alpern ER, Angus DC, Friedrich ME, Kissoon N, et al. Association between the
New York sepsis care mandate and in-hospital mortality for pediatric sepsis. JAMA. 2018;320(4):358—
67. https://doi.org/10.1001/jama.2018.9071.

Lane RD, Funai T, Reeder R, Larsen GY. High reliability pediatric septic shock quality improvement
initiative and decreasing mortality. Pediatrics. 2016;138(4). https://doi.org/10.1542/peds.2015-4153.
Murty DS, Gyaneshwari M. Blood cultures in paediatric patients: A study of clinical impact. Indian
J Med Microbiol. 2007;25(3):220-4. https://doi.org/10.4103/0255-0857.34762.

Roy I, Jain A, Kumar M, Agarwal SK. Bacteriology of neonatal septicaemia in a tertiary care hospital in
Northern India. Indian J Med Microbiol. 2002;20(3):156—159. PMID: 17657057.

Astete JA, Batlle A, Hernandez-Bou S, Trenchs V, Gené A, Luaces C. Blood culture diagnostic yield in
a  paediatric  emergency  department. Eur J  Emerg  Med.  2014;21(5):336-40.
https://doi.org/10.1097/MEJ.0000000000000099.

Lochan H, Pillay V, Bamford C, Nuttall J, Eley B. Bloodstream infections at a tertiary level paediatric
hospital in South Africa. BMC Infect Dis. 2017;17(1):750. https://doi.org/10.1186/s12879-017-2862-2.
Fabre V, Sharara SL, Salinas AB, Carroll KC, Desai S, Cosgrove SE. Does this patient need blood
cultures? A scoping review of indications for blood cultures in adult non-neutropenic inpatients. Clin
Infect Dis. 2020;71(5):1339—-47. https://doi.org/10.1093/cid/ciaa039.

Ombelet S, Barbé B, Affolabi D, Ronat JB, Lompo P, Lunguya O, et al. Best practices of blood cultures
in low- and middle-income countries. Front Med. 2019;6:131. https://doi.org/10.3389/fmed.2019.00131.
Seymour CW, Liu VX, Iwashyna TJ, Brunkhorst FM, Rea TD, Scherag A, et al. Assessment of clinical
criteria for sepsis for the third international consensus definitions for sepsis and septic shock (Sepsis-3).
JAMA. 2016;315(8):762—74. https://doi.org/10.1001/jama.2016.0288.

Hodgson LE, Dragolea N, Venn R, Dimitrov BD, Forni LG. An external validation study of a clinical
prediction rule for medical patients with suspected bacteraemia. Emerg Med. 2016;33(2):124-9.
https://doi.org/10.1136/emermed-2015-204926.

British Thoracic Society Standards of Care Committee. British Thoracic Society guidelines for the
management of community acquired pneumonia in childhood. Thorax. 2002;57(sl):i1-24.
https://doi.org/10.1136/thorax.57.90001.11.

Iroh Tam PY, Bernstein E, Ma X, Ferrieri P. Blood culture in evaluation of pediatric community-acquired
pneumonia: A systematic review and meta-analysis. Hosp Pediatr. 2015;5(6):324-36.
https://doi.org/10.1542/hpeds.2014-0138.

Bowen SJM, Thomson AH. British Thoracic Society Paediatric Pneumonia Audit: A review of 3 years of
data. Thorax. 2013;68:682-3. https://doi.org/10.1136/thoraxjnl-2012-203026.

Madhi S, Kuwanda L, Cutland C, Klugman K. The impact of a 9-valent pneumococcal conjugate vaccine
on the public health burden of pneumonia in HIV-infected and -uninfected children. Clin Infect Dis.
2005;40:1511-8.

Bradley JS, Byington CL, Shah SS, Alverson B, Carter ER, Harrison C, et al. The management of
community-acquired pneumonia in infants and children older than 3 months of age: Clinical practice
guidelines by the Pediatric Infectious Diseases Society and the Infectious Diseases Society of America.
Clin Infect Dis. 2011;53:€25-76. https://doi.org/10.1093/cid/cir531.

Harris M, Clark J, Coote N, Fletcher P, Harnden A, McKean M, et al. British Thoracic Society guidelines
for the management of community acquired pneumonia in children: Update 2011. Thorax. 2011;66.
https://doi.org/10.1136/thoraxjnl-2011-200598

Reubenson G, Avenant T, Moore DP, Itzikowitz G, Andronikou S, Cohen C, et al. Management of
community-acquired pneumonia in children: South African Thoracic Society guidelines (part 3). S Afr
Med J. 2020;110(8):734—40. https://doi.org/10.7196/SAMJ.2020.v110i8.15020.

Olowu A, Elusiyan J, Esangbedo D, Ekure E, Esezobor C, Falade A, et al. Management of community-
acquired pneumonia in children: Clinical practice guidelines by the Paediatrics Association of Nigeria.
Niger J Paediatr. 2015;42(4):283. https://doi.org/10.4314/njp.v49i3.1.

Morrow BM, Argent AC, Jeena PM, Green RJ. Guideline for the diagnosis, prevention and treatment of
paediatric ventilator-associated pneumonia. S Afir Med J. 2009;99(4):255-68. PMID: 19562889.
Dramowski A, Whitelaw A, Cotton MF. Burden, spectrum, and impact of healthcare-associated infection
at a South African children’s hospital. J  Hosp  Infect. 2016;94(4):364-72.
https://doi.org/10.1016/j.jhin.2016.08.022.

Eley B, Bamford C, Nuttall J, Argent A, Lochan H. Blood culture guideline for Red Cross War Memorial
Children’s Hospital. 2014. [Unpublished].

Page 6 of 7


https://doi.org/10.1001/jama.2018.9071
https://doi.org/10.1542/peds.2015-4153
https://doi.org/10.4103/0255-0857.34762
https://doi.org/10.1097/MEJ.0000000000000099
https://doi.org/10.1186/s12879-017-2862-2
https://doi.org/10.3389/fmed.2019.00131
https://doi.org/10.1001/jama.2016.0288
https://doi.org/10.1136/emermed-2015-204926
https://doi.org/10.1136/thorax.57.90001.i1
https://doi.org/10.1542/hpeds.2014-0138
https://doi.org/10.1136/thoraxjnl-2012-203026
https://doi.org/10.1093/cid/cir531
https://doi.org/10.1136/thoraxjnl-2011-200598
http://dx.doi.org/10.7196%2FSAMJ.2020.v110i8.15020
https://doi.org/10.4314/njp.v49i3.1

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

World Health Organisation. Recommendations for management of common childhood conditions.
Geneva: World Health Organisation. 2012. Available from:
https://www.who.int/publications/i/item/9789241502825.

Wen SCH, Ezure Y, Rolley L, Spurling G, Lau CL, Riaz S, et al. Gram-negative neonatal sepsis in low-
and lower-middle-income countries and WHO empirical antibiotic recommendations: A systematic
review and meta-analysis. PLOS Med. 2021:18(9). https://doi.org/10.1371/journal.pmed.1003787.
Coetzee M, Mbowane NT, de Witt TW. Neonatal sepsis: Highlighting the principles of diagnosis and
management. SAJCH. 2017;11(2):99-103.

Tripathi S, Malik GK. Neonatal sepsis: Past, present and future. Intern J Med Update. 2010;5(2):45-54.
Edmond K, Zaidi A. New approaches to preventing, diagnosing, and treating neonatal sepsis. PLOS Med.
2010;7(3):1-8. PMID: 20231868.

Verstraete EH, Mahieu L, d’Haese J, De Coen K, Boelens J, Vogelaers D, et al. Blood culture indications
in critically ill neonates: A multicentre prospective cohort study. Eur J Pediatr. 2018;177(10):1565-72.
https://doi.org/10.1007/s00431-018-3203-1.

Meiring S, Mashau R, Magobo R, Perovic O, Quan V, Cohen C, et al. Study protocol for a population-
based observational surveillance study of culture-confirmed neonatal bloodstream infections and
meningitis in South Africa: Baby GERMS-SA. BMJ Open. 2022;12(2). https://doi.org/10.1136/bmjopen-
2021-049070.

Mudzikati L, Dramowski A. Neonatal septicaemia: Prevalence and antimicrobial susceptibility patterns
of common pathogens at Princess Marina Hospital, Botswana. S Afi J Infect Dis. 2015;30(3):108—13.
https:doi.org/10.1080/23120053.2015.1074443.

Okomo U, Akpalu ENK, Le Doare K, Roca A, Cousens S, Jarde A, et al. Aetiology of invasive bacterial
infection and antimicrobial resistance in neonates in sub-Saharan Africa: A systematic review and meta-
analysis in line with the STROBE-NI reporting guidelines. Lancet Infect Dis. 2019;19(11):1219-34.
https://doi.org/10.1016/S1473-3099(19)30414-1.

Gwee A, Coghlan B, Everett D, Chagoma N, Phiri A, Wilson L, et al. Bacteraemia in Malawian neonates
and young infants 2002-2007: A  retrospective audit. BMJ  Open.  2012;2(3).
https://doi.org/10.1136/bmjopen-2012-000906.

Acheampong EN, Tsiase JA, Afriyie DK, Amponsah SK. Neonatal sepsis in a resource-limited setting:
Causative microorganisms and antimicrobial susceptibility profile. Interdiscip Perspect Infect Dis.
2022;¢7905727. https://doi.org/10.1155/2022/7905727.

Morkel G, Bekker A, Marais BJ, Kirsten G, van Wyk J, Dramowski A. Bloodstream infections and
antimicrobial resistance patterns in a South African neonatal intensive care unit. Paediatr Int Child
Health. 2014;34(2):108-14. https://doi.org/10.1179/2046905513Y.0000000082.

Hamer DH, Darmstadt GL, Carlin JB, Zaidi AKM, Yeboah-Antwi K, Saha SK, et al. Etiology of
bacteraemia in young infants in six countries. J Pediatr Infect Dis. 2015;34(1):e1-8.
https://doi.org/10.1097/INF.0000000000000549.

Kayange N, Kamugisha E, Mwizamholya DL, Jeremiah S, Mshana SE. Predictors of positive blood
culture and deaths among neonates with suspected neonatal sepsis in a tertiary hospital in Mwanza,
Tanzania. BMC Pediatr. 2010;10(39). https://doi.org/10.1186/1471-2431-10-39.

Arowosegbe AO, Ojo DA, Dedeke 10, Shittu OB, Akingbade OA. Neonatal sepsis in a Nigerian tertiary
hospital: Clinical features, clinical outcome, aetiology and antibiotic susceptibility pattern. S Afi J Infect
Dis. 2017;32(4):127-31. PMID: 28469117.

The Young Infants Clinical Signs Study Group. Clinical signs that predict severe illness in children under
age 2 months: A multicentre study. Lancet. 2008;371:135-42. https://doi.org/10.1016/S0140-
6736(08)60106-3.

The Journal of the African Society for Paediatric infectious Diseases Society (JAfSPID) is a free, open-access,
online journal. JAfSPID publishes a wide variety of manuscripts including full-length research articles, short
research communications, review articles, commentaries, case reports, medical images, conference reports, short
commentaries on a published landmark paper or report, letters to the editor and invited editorials on all aspects
of infectious diseases in neonates, children, and adolescents. Contributions are reviewed by one editor. In
addition, all research manuscripts, review articles, commentaries, case reports, medical images and conference
reports are subjected to double-blind peer-review by at least one external, independent referee.

Page 7 of 7



https://doi.org/10.1371/journal.pmed.1003787
https://doi.org/10.1007/s00431-018-3203-1
https://doi.org/10.1136/bmjopen-2021-049070
https://doi.org/10.1136/bmjopen-2021-049070
https://doi.org/10.1016/S1473-3099(19)30414-1
https://doi.org/10.1136/bmjopen-2012-000906
https://doi.org/10.1155/2022/7905727
https://doi.org/10.1179/2046905513Y.0000000082
https://doi.org/10.1097/INF.0000000000000549
https://doi.org/10.1186/1471-2431-10-39
https://doi.org/10.1016/S0140-6736(08)60106-3
https://doi.org/10.1016/S0140-6736(08)60106-3

