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Poll 1 

A previously well 6 week old comes 
in to the emergency dept

Presenting complaint is fever
On assessment, T 38.2, RR 35, HR 

120
Baby alert, drinking well, no clear 

source of fever
How would you manage this patient?



Poll 2 

A previously well 10 week old comes 
in to the emergency dept

Presenting complaint is fever
On assessment, T 38.2, RR 35, HR 

120
Baby alert, drinking well, no clear 

source of fever
How would you manage this patient?



Possible Serious 
Bacterial Infection in 

young infants
Let’s define the problem….



Healthcare costs 
Unnecessary admission, invasive 
procedures, antibiotics

Declining rates of SBI due to preventable 
organisms 

e.g GBS, S. pneumoniae, H. influenza
Risk of SBI increases with decreasing age

0-4 weeks: 13-25%
4-8 weeks: 8-13%
3-36 months: 2-12%



What about our 
setting?
Disease burden

Increased prevalence of 
SBI?
Increased prevalence of risk 
factors

Health system
Socio-economic context of 
parents 
Communication barriers
Laboratory TATs





NICE Fever <5y (2021)



South Australia (2020)

1-2 months old with fever without 
focus:
Partial septic screen, no LP
LP if ‘high risk’
High risk determined by:
• Toxic features
• Abnormal IM (any of WCC 

<4 or >15, CRP >20, ANC 
>10000, PCT >0.5)
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> Antipyretics are not necessary in the pre-hospital setting if a fever is present - they are 
primarily a comfort measure but do not prevent complications such as febrile convulsions. 
Parents may decide to give antipyretics at their own discretion (If used, paracetamol is 
preferred). 

Primary care / outpatient history and examination 
> Every child presenting with fever should have a thorough history taken and examination 

focusing on symptoms and signs of specific infections as well as general assessment to their 
degree of illness (table 1). 

> The child’s immunisation status must also be checked, especially regarding Pneumococcal, 
Meningococcal and Haemophilus immunisations 

> Younger infants usually present with non-specific symptoms and signs of illness, and 
localising signs of disease are often lacking. General aspects of the child's behaviour and 
appearance provide the best indication of whether a serious infection is likely. 

> Because bacteraemia can occur with focal infections, it is recommended that when a source 
of infection is identified on physical examination, further evaluation be considered if the doctor 
judges that focal findings are insufficient to explain the degree of the child's fever and illness. 
If the source of the fever is found, then appropriate management should be instituted. 

Table 1 — Extended assessment of Toxicity 

Note: Any child assessed as being “toxic” must be seen by the most experienced Medical 
Officer available as soon as possible. 

 Well Unwell Toxic 

Alertness / 
Activity 

Strong cry or not 
crying  
Content, smiles  
Stays awake 
Normal response 
to social cues 

Drowsy / decreased 
activity  
Poor smile/response to 
social cues  
Irritable 

Wakes only with prolonged 
stimulation or unable to 
rouse  
Weak/high pitched or 
continuous cry  
Bulging fontanelle 

Breathing Normal work of 
breathing 

Nasal flaring Chest in-drawing RR>60 
Grunting 

Colour / 
Circulation 

Normal lips, skin 
and tongue colour 

Pallor per caregiver Pale, mottled  
Blue, ashen 
Cool Peripheries 
Bounding pulses or wide 
pulse pressure 

Fluid / Urine 
output 

Normal skin and 
eyes 
Moist mucous 
membranes 

Poor feeding in infant 
Dry mucous 
membranes  
Reduced urine output 

Reduced skin turgor 
Bilious vomiting 
Decreased fluid intake by 
<1/2 normal  
Decreased urine output 
less than 4 wet nappies 
over 24 hours 

Other  New lump >2cm Rigors, seizure 
Petechial rash 
Appears very unwell to 
healthcare professional 
Persistent tachycardia 
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Purpose and Scope of PCPG 
The Management of the Children with Fever aged 1-2 months Clinical Guideline is primarily 
aimed at medical staff working in any of primary care, local, regional, general or tertiary 
hospitals. It may also assist the care provided by other clinicians such as nurses. The 
information is current at the time of publication and provides a minimum standard for the 
assessment (including investigations) and management of children with fever aged 1-2 
months; it does not replace or remove clinical judgement or the professional care and duty 
necessary for each specific case. 

Flowchart 
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WC protocol 28-90 
days

 

HIGH RISK of SBI: 
 

Unwell (has any feature in Amber or 
Red traffic lights)  

OR 
Any feature(s) in BOX 1 above 

OR 
HIV-infected (not on HAART) or 

exposed with unknown birth or later 
PCR 

LESS RISK of SBI: Choose ‘best 
fit’ of the 3 categories below 

FULL WORK UP: 
FBC, Diff and CRP 

Blood culture 
Urine dipstick (bag, catheter, or SPU) 

Lumbar puncture (unless contraindication) 
CXR if tachypnoea or apnoea 

PARTIAL WORK UP: 
FBC, Diff and CRP 

Blood Culture (omit 
if ceftriaxone given 

in PHC)  
Urine dipstick 

CXR if tachypnoea 
 

Start empiric IVI antibiotics 

REVIEW WITH RESULTS: 
CRP<20 

No WBC on dipstick 
WCC between 5000 & 15000 

 

REVIEW WITH RESULTS: 
CRP<20; CSF normal 
No WBC on dipstick 

WCC between 5000 & 15000 
l  

 

Management of the young child 28-90 days with possible serious bacterial infection (PSBI): 

YES TO ALL: 
SBI unlikely 

BOX 1 High risk symptoms and signs: General: Fever ≥38.5°C, low body 
temperature [<35.5°C or feels cold], cyanosis, wasting. Neuro-behavioural: 
Convulsions, bulging fontanelle, severely sunken fontanelle, abnormal or no 
response to social cues, lethargy or only moving when stimulated, weak cry. 
Respiratory: apnoea or breathing <30 per min, severe chest indrawing, 
nasal flaring or grunting; petechial rash, mottled appearance of skin. 

NO TO ANY: 
Probable SBI 

IDENTIFY SITE(S) OF INFECTION 

WHERE POSSIBLE. OBTAIN CSF IF 

SOURCE IS NOT IDENTIFIABLE. 
CONSIDER OTHER CAUSES. 

TREAT WITH APPROPRIATE COURSE 

OF ANTIBIOTIC. 

LOW RISK of SBI 
Well (only Green 

traffic light) 
AND 

EITHER 
Only vomiting 

OR 
History only of 

poor feeding but 
seen to feed well 

GO TO 

PNEUMONIA / 

BRONCHIOLITIS 

PROTOCOL. 
  

 

 

YES TO ALL: 

Continue antibiotics 

REGULAR CLINICAL REVIEW. 
IF CULTURES NEGATIVE AFTER 48 HOURS OF 

INCUBATION & BABY CLINICALLY IMPROVED, 
DISCHARGE WITHOUT ANTIBIOTIC. 

IF UNCERTAIN, REPEAT CRP 
CLINICAL REVIEW AT LOCAL CLINIC NEXT DAY. 

NO TO ANY: 
Probable SBI 

IDENTIFY SITE(S) OF INFECTION 

WHERE POSSIBLE. CONSIDER 

OTHER CAUSES. TREAT WITH 

APPROPRIATE COURSE OF 

ANTIBIOTIC. NOTE: LIKELY VIRAL 

LRTI MAY NOT NEED ANTIBIOTIC.  

Start empiric IVI antibiotics 

Neurological features on 
admission, LRTI, or still ill 

YES TO ANY: 
Probable SBI 

NO TO ALL:  
SBI unlikely 

MEDIUM RISK of SBI: 
Well (No Amber or Red 

traffic lights, only Green) 
AND ONE OR MORE OF 

1) Any feature(s) in Box 2 
above (except features in 

the ‘LOW RISK of SBI’ box) 
2) Immune risk (all other 

HIV risks)/low gestation at 
birth/unimmunised)  

3) underlying condition 

Probable LRTI 
Respiratory 

features (from 
Box 2 only)  
with cough 

and/or blocked 
or running 

nose 

ADMIT FOR 

OBSERVATION 

AND DO URINE 

DIPSTICK 

Continue antibiotics Continue antibiotics 

Emergency care (if 
required); full history 

and examination 

BOX 2: Less risk symptoms and signs: 
Fever [37.5°C -38.5°C], fast breathing 
(>60 per min), poor feeding, excessive 
crying, moderate chest indrawing, 
diarrhoea, vomiting, recent course of 
antibiotics - not improving; has not 
regained birth weight 

ENTRY POINT for PSBI: Recent onset of ANY of the following features: 
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Prediction rules - Identifying low risk
Rochester 1994 Step by Step 2017 PECARN 2018 AAP 2021

Well
No focal infxn
WBC 5-15
Band <1.5
Negative urine

Well
Age >21d
Negative urine
PCT <0.5
CRP <20
ANC <10000

ANC <4000
PCT <1.7
Negative urine

T <38.5
ANC <4000 & PCT <0.5

OR 
ANC <5200 & CRP <20
Negative urine

Sens Spec PPV NPV

Rochester 82% 45% 5.7% 98.3%

Step by step 92%& 47% 6.7% 99.3%

PECARN 97.7% 60% 21% 99.6%

AAP (no CRP/PCT) 93% 32% 4% 99.3%



AAP: 28-60 days old

• Inflammatory markers include:
• PCT & ANC
• or
• CRP & ANC

Abnormal IMs defined as:
T > 38.5
CRP > 20
>5200 (no PCT avail) or >4000 (with PCT)

29 days as high risk. The Pediatric
Research in Office Settings (PROS)
study indicated that when
combined with other variables,
infants >25 days of age were at low
risk for IBIs, 0.4%.17 Subsequently,
the European Collaborative Group
developed and validated the step-
by-step approach with a

combination of clinical and
laboratory variables that included
22- to 28-day-old infants, capable of
identifying infants at low risk for
IBIs, ranging from 0.2% to
0.7%.19,20 A recent scoring system
methodologically derived by
Aronson et al identified age >21
days to be useful in identifying low-

risk infants.60 In a prospective
study of 4778 infants from the
Pediatric Emergency Care Applied
Research Network (PECARN), there
was a significantly lower rate of
bacteremia in the fourth week
(1.6%) compared with weeks 2
(5.3%) and 3 (3.3%) and no
difference from weeks 5 and 6

29 to 60 days old,
well-appearing,

no evident source of infec!on,
and temperature > 38.0 oC

Obtain urinalysis(15), a blood culture (16), and IMs (17).b

Increased IMs b posi!ve urinalysis
         result

Pathogen  or
source iden!fied at

24 to 36 hours?

1. Discon!nue an!microbials if administered (21a).
2. Discharge hospitalized infants (21b).
3. Manage for dura!on of illness.Treat infec!on (21d).

Yes No

1. Need not perform LP(18b).
2. Need not administer an!microbial(s)(19d).
3. Observe closely at home (20c).d

4. Follow-up within 24-36 hours (20c).

1. Send bladder catheteriza!on or SPA urine
culture(15).
2. Need not perform LP(18b).
3. Administer oral an!microbial(s)(19c).
4. May observe closely at home.d,e

5. Follow-up in 12 to 24 hours(20d).

Yes
1. Send bladder catheteriza!on or SPA urine culture if
posi!ve urinalysis posi!ve(15).
2. May perform LP (18a). c

3. If CSF result is posi!ve:
a. Administer parenteral an!microbial(s) (19a).
b. Observe closely in hospital (20a).

4. If CSF result is nega!ve and either urinalysis nega!ve or
posi!ve
a. May administer parenteral or oral  

an!microbial(s)(19b).
b. May observe closely in hospital or at home (20b,d).

5. If CSF not available or uninterpretable:
a. Administer parenteral an!microbial(s) (19a).c

b. May observe closely in hospital or at home (20b).d

Yes

No

No

Source
limited to

urine?

No

1. Complete treatment with oral an!microbials  (21c)
2. Discharge hospitalized infants (21b).
3. Manage for dura!on of illness.

Yes

FIGURE 3 Algorithm for 29- to 60-day-old infants. a KAS references are shown in parentheses. b If available, procalcitonin (PCT) should be obtained along
with ANC. If PCT is unavailable, ANC and CRP should be obtained, and a temperature>38.5!C is considered abnormal. PCT is considered abnor-
mal at>0.5 mg/mL; CRP is considered abnormal at>20 mg/L; ANC is considered abnormal at>4000 when used in conjunction with PCT or
>5200 when PCT is unavailable (see text). c Send CSF for cell count, Gram stain, glucose, protein, bacterial culture, and enterovirus PCR (if avail-
able) if CSF pleocytosis is present and during periods of increased local enterovirus prevalence. Although uncommon in this age group, HSV
should be considered when there is a maternal history of genital HSV lesions and in infants with vesicles, seizures, hypothermia, mucous mem-
brane ulcers, CSF pleocytosis in the absence of a positive Gram stain result, leukopenia, thrombocytopenia, or elevated alanine aminotransfer-
ase levels. For further discussion, see the current Red Book. Recommended HSV studies are CSF PCR; HSV surface swabs of mouth,
nasopharynx, conjunctivae, and anus for HSV culture (if available) or PCR assay; alanine aminotransferase; and blood PCR. If CSF is unobtainable
or uninterpretable, there are insufficient data to make a specific recommendation. Options include the following: observe without treatment for
a period of time and, depending on infant clinical condition, repeat LP and/or laboratory markers; begin empirical antimicrobial agents and
reassess in 24 hours on the basis of infant response and results of blood culture; if CSF is bloody or antimicrobial agents have previously been
started, analysis by multiplex PCR can add additional information; consult with local a pediatric infectious disease specialist. d Infant may be
managed at home if parent and clinician agree that the following are present: reliable phone and transportation, parent willingness to observe
and communicate changes in condition, and agreement to the infant being reevaluated in 24 hours. e Most 29- to 60-day-old infants with negative
IM and urinalysis results may be observed at home. However, hospital observation is an option for infants when there are barriers to follow-up.
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were applied, 392 pathogenic cultures remained for analysis
(Figure 1). The mean (SD) TTP was 15.41 (8.30) hours and the
median TTP was 13.00 hours (range, 5.22-68.30 hours). When
compared with infants aged 61 to 90 days, there was a signifi-
cantly shorter TTP in cultures drawn from infants 30 days and
younger and 31 to 60 days old (Table 1). Cultures from infants
with a temperature 38.0°C or greater within an hour of cul-
ture had a shorter TTP than those who did not (Table 1). Time
to positivity was not significantly different in infants of dif-
ferent sexes or Rochester criteria risk stratification. When the
39 common contaminants (32 viridans group streptococci, 5
coagulase-negative Staphylococcus, 1 Micrococcus spp, and 1 Ba-
cillus spp) were excluded, the TTP of the remaining cultures
(mean [SD], 14.74 [7.18] hours) was not significantly different
from the overall TTP (P = .18). Only 6 infants (2%) received an-
tibiotics prior to obtaining the blood culture; therefore, this
variable was not assessed in our model.

By 24 hours, 355 of the 392 blood culture results (91%; 95%
CI, 88-93) were positive. By 36 and 48 hours, 378 (96%; 95%
CI, 95-98) and 386 (99%; 95% CI, 97-100) had become posi-
tive, respectively (Figure 2). Of the bacteria growing after 24
hours, 30% (11 of 37) were Escherichia coli and 24% (9 of 37)
were common contaminants (5 viridans group streptococci, 3
coagulase-negative Staphylococcus, and 1 Micrococcus spp). The
median TTP was not statistically different in bacteria grow-
ing after 24 hours when common contaminants were in-
cluded and removed (median, 31.9 vs 31.9 hours; P = .89).

A multivariate analysis was performed on the 4 most preva-
lent species known to be definite pathogens in culture (Table 2).
For infants with E coli bacteremia, cultures drawn from those

in the 0- to 30-day age range were more likely to have shorter
TTP than those in the 61- to 90-day age range (mean, 13.3 vs
16.1 hours; P = .009). Cultures from infants with Staphylococ-
cus aureus bacteremia in the 31- to 60-day age range took lon-
ger to grow than cultures from infants in the 61- to 90-day age

Table 1. Clinical Characteristics and Time to Positivity

Description No. (%)

Time to
Positivity,

Mean (SD), h P Value
Total No. 392 (100) 15.4 (8.3)

Sex

Male 201 (51) 15.4 (7.7)
.90

Female 191 (49) 15.5 (8.8)

Age at blood drawn, d

0-30 155 (40) 13.9 (4.9) <.001

31-60 154 (39) 15.6 (9.0) .01

61-90 83 (21) 17.9 (10.8) 1 [Reference]

Highest temperature
recorded within 1 h, C°a

<38.0 107 (27) 17.0 (9.9)
.006

≥38.0 210 (54) 14.9 (7.8)

Infant risk stratification

Low 99 (25) 15.7 (9.1)
.56

Nonlow 293 (75) 15.3 (8.0)

Site

1 87 (22) 14.9 (5.4) 1 [Reference]

2 53 (14) 17.0 (8.6) .06

3 44 (11) 19.3 (13.5) <.001

4 36 (9) 13.7 (4.3) .24

5 31 (8) 14.1 (8.9) .45

6 27 (7) 14.5 (6.8) .74

7 23 (6) 12.9 (6.4) .13

8 17 (4) 16.6 (11.8) .30

9 14 (4) 14.3 (3.2) .69

10-17 60 (15) 14.9 (7.9) NA

Abbreviation: NA, not applicable.
a Seventy-five (19%) had no temperature recorded within 1 hour of the blood

culture.

Figure 2. Kaplan-Meier Curve Representing the Time to Positivity
of Blood Culture Results
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Figure 1. Flow Diagram of Included and Excluded Infants
and Blood Cultures

392 Cultures included

416 Pathogenic cultures from infants
without surgical histories outside
of an intensive care unit

24 Excluded (cultures from infants
without history of fever)

656 Pathogenic cultures from infants
outside of an intensive care unit

240 Excluded (cultures from infants
with surgical histories)

2103 Cultures from infants outside
of an intensive care unit

1447 Excluded (not treated as pathogenic)

5232 Positive blood culture results
identified from 17 sites

3129 Excluded (drawn from infants in an
intensive care unit, admitted directly
to an intensive care unit, or with
central lines)
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range (mean, 21.1 vs 18.7 hours, respectively; P = .01). Time to
positivity did not differ significantly in infants with tempera-
tures 38.0°C or greater within 1 hour of obtaining the culture
and those with temperatures of less than 38.0°C.

Epidemiology and Variability
E coli was the most prevalent species (159 of 392, 41%), fol-
lowed by GBS (87 of 392, 22%), viridans group streptococci (32
of 392, 8%), S aureus (23 of 392, 6%), and Streptococcus pneu-
moniae (18 of 392, 5%). E coli was also the most common spe-
cies identified in infants 30 days or younger (68 of 155, 44%),
followed by GBS (34 of 155, 22%). Group B Streptococcus had

the shortest median TTP among all species identified (10.5
hours; range, 5.2-39.6 hours). Our linear model suggested sig-
nificant variability in TTP between bacterial species, as the TTP
of the reference bacteria (E coli) was significantly different from
several other species including GBS, S aureus, and viridans
group streptococci (Table 3).

A generalized linear model was used to compare bacte-
rial species between sites for variation in TTP. Data from the
largest site were used as a reference. There was statistically sig-
nificant TTP variation of E coli in 5 of the 17 sites, of GBS in 2
sites, and of S aureus in 1 site. S pneumoniae showed no varia-
tion in TTP between sites (Table 1).

Table 2. Multivariate Analysis of Demographics and Mean Time to Positivity Within Common Speciesa

Demographic

E coli GBS S aureus S pneumoniae

No.
Mean
(SD) P Value No.

Mean
(SD) P Value No.

Mean
(SD) P Value No. Mean (SD) P Value

Sex

Female 78 15.3 (7.0)
.27

47 11.1 (3.7)
.31

11 17.8 (5.8)
.55

10 16.4 (7.1)
.30

Male 81 13.9 (3.9) 40 11.2 (5.6) 12 20.7 (6.5) 8 15.8 (5.8)

Age, d

0-30 68 13.3 (3.3) .009 34 11.2 (5.6) .98 8 17.2 (3.2) .72 2 14.4 (3.0) .44

31-60 58 15.2 (6.9) .65 41 11.2 (5.6) .54 11 21.1 (8.2) .01 5 18.7 (10.0) .11

61-90 33 16.1 (6.7) 1 [Reference] 12 10.6 (2.7) 1 [Reference] 4 18.7 (2.9) 1 [Reference] 11 15.2 (4.8) 1 [Reference]

Risk

Low 19 13.4 (4.3)
.25

34 10.5 (3.2)
.01

7 19.0 (2.2)
.23

3 22.6 (11.7)
.04

Nonlow 140 14.7 (5.9) 53 11.5 (5.4) 16 19.5 (7.4) 15 14.8 (4.3)

Fever, °C

<38.0 36 14.8 (4.6)
.68

21 10.5 (2.9)
.08

8 21.1 (8.1)
.08

3 20.0 (7.6)
.06

≥38.0 93 15.0 (6.6) 54 10.9 (4.0) 13 18.8 (5.2) 11 15.5 (7.0)

Abbreviation: GBS, group B Streptococcus.
a Bonferroni correction significance set at 0.017.

Table 3. Epidemiology of Bacteremia and Generalized Linear Model Comparing Median Time
to Positivity Between Species

Organism No. (%) Time to Positivity, Median (Range), h P Value
E coli 159 (41) 13.0 (7.8-53.3) 1 [Reference]

GBS 87 (22) 10.5 (5.2-39.5) <.001

Viridans group streptococcia 32 (8) 17.2 (10.3-57.2) <.001

S aureus 23 (6) 18.5 (12.4-40.1) <.001

S pneumoniae 18 (5) 14.3 (11.2-36.1) .19

Enterococcus spp 14 (4) 15.3 (9.8-25.7) .46

Klebsiella spp 10 (3) 12.0 (8.9-15.0) .10

Enterobacter spp 8 (2) 13.0 (9.2-19.0) .38

Salmonella spp 6 (2) 15.1 (12.3-22.0) .44

S pyogenes 5 (1) 13.6 (9.1-37.3) .10

Other γ-hemolytic Streptococcus 5 (1) 14.1 (5.6-14.8) .20

CoNSa 5 (1) 27.2 (15.0-68.3) <.001

Moraxella spp 4 (1) 39.8 (22.7-56.0) <.001

Neisseria spp 3 (1) 23.5 (17.6-27.2) .003

Serratia spp 2 (0) 17.0 (16.2-17.8) .46

Pseudomonas spp 2 (0) 29.0 (11.9-46.0) <.001

Micrococcus sppa 1 (0) 58.8 (58.8-58.8) <.001

Other 8 (2) 19.9 (9.4-58.2) <.001

Abbreviations: GBS, group B
Streptococcus; CoNS,
coagulase-negative Staphylococcus;
spp, species.
a Considered common contaminants.
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21-90 days
SBI 25%
IBI 5%

WHO performance
• Sens 82%
• Spec 38%
• NPV 87%

predictive value in modern European and North American contexts 
respectively, but rely on procalcitonin (PCT), a test which is not rou-
tinely available in the state sector in SA. These algorithms may not be 
appropriate for the South African context, given health system resource 
limitations, high prevalence of malnutrition and HIV infection, and the 
use of WHO Integrated Management of Childhood Illness (IMCI) 
guidelines [11,12] and patients' social circumstances. 

The incidence of SBIs in febrile infants younger than 3 months is 
reportedly between 9% and 14% [13,14]. Data are lacking on the es-
timated incidence in SA. There is currently no standardised evaluation 
algorithm in the South African Standard Treatment Guidelines and 
Essential Drugs List for managing young infants < 90 days with a 
possible serious bacterial infection. A recently released Western Cape 
provincial draft protocol [15] guides the initial investigation and 
management of infants < 90 days of age presenting with a possible SBI 
to a hospital and incorporates the National Institute for Health and Care 
Excellence (NICE) traffic light system of clinical risk factors in infants 
younger than three months (see Appendices 1–3). We sought to de-
termine the period prevalence of SBI and IBI and describe current 
practice in the assessment and management of young infants aged 
21–90 days presenting with a possible SBI to a PEC in a lower middle- 
income country. Secondary objectives were to describe factors asso-
ciated with increased risk of SBI/IBI and determine the sensitivity and 
specificity of the WHO IMCI criteria for possible SBI in the young infant. 

Methods 

Tygerberg Hospital (TBH) is a large central hospital and provides 
secondary and tertiary paediatric specialist services for half of the Cape 
Town metropole. The PEC sees about 15,000 children per annum, of 
which about a third are admitted. Patients are referred predominantly 
from primary health care facilities (including private general practi-
tioners) and district hospitals. About 30% of patients are un-referred. 

A retrospective cross-sectional review was done. The study popu-
lation included all infants aged 21–90 days old presenting to the PEC 
between 1 January and 31 May 2016. The rationale for including in-
fants in this age range was to compare the period prevalence of SBI and 
IBI between infants aged 21–27 days (neonatal period) to those aged 
28–90 days of age. Clinicom®, a Western Cape provincial government 
patient administration system application, was used to identify infants 
in this age group and ECM, a Western Cape electronic content man-
agement system, was used to access clinical records. Children in whom 
clinical notes were incomplete were excluded. 

Basic demographic information was recorded. Clinical records were 
reviewed looking specifically at the initial triage and clinical evalua-
tion. On history HIV exposure and status, antibiotic administration in 
past 48 h, immunization status, birth gestation and weight-for-age were 
documented. Preterm was considered < 37 weeks gestation, and the 
corrected age was used in infants born preterm when determining 
weight-for-age. Examination variables included axillary temperature, 
respiratory rate, whether the child “appeared well” (normal breathing, 
alert, active, normal muscle tone) and whether there was evidence of a 
focal infection (upper respiratory tract infection, conjunctivitis, soft 
tissue infection, bone/joint inflammation). 

Management was described in terms of investigations, antibiotic 
choice and route of administration, and disposition from the PEC. 
Special investigations recorded were white cell count (WCC), absolute 
neutrophil count (ANC), C-reactive protein (CRP), blood culture, ur-
inalysis, cerebrospinal fluid analysis, chest radiograph and other re-
levant investigations (nasopharyngeal aspirates, pus swab cultures and 
stool cultures). 

Final diagnosis as decided by the attending clinical team was docu-
mented, and categorised into four diagnostic categories for analysis: 

1. Confirmed IBI. All cases of bacteraemia and meningitis with a con-
firmed positive culture of a known pathogen.  

2. Presumed IBI. Cases where cerebrospinal fluid was suggestive of 
bacterial meningitis, but culture remained negative.  

3. SBI. All patients from groups 1 and 2 above plus all cases of urinary 
tract infections, suspected bacterial pneumonia, soft tissue and skin 
infections (cellulitis), osteomyelitis and septic arthritis.  

4. No SBI. Patients who did not fit the criteria for groups 1–3. 

The definition of a possible SBI according to WHO IMCI criteria [12] 
is shown in Box 1. The sensitivity and specificity of the WHO IMCI 
definition in predicting SBI and IBI was calculated, as well as the effect 
of IMCI guided intramuscular Ceftriaxone on yield of positive cultures. 

Data was analysed using Microsoft Excel and OpenEpi software. 
Descriptive statistics was used to describe data. Inferential statistics, 
where appropriate, such as Chi-square and Fisher Exact test was used to 
determine associations according to the secondary objective. Statistical 
significance was set at 0.05. Where appropriate, proportions were 
presented as 95% confidence intervals. Statistical support was provided 
by the Division of Epidemiology and Biostatistics at the University of 
Stellenbosch. The study was approved by the Human Research Ethics 
Committee of the University of Stellenbosch (HREC: S16/10/227). 

Results 

Two hundred and sixty-two infants aged 21–90 days presented to 
the PEC during the study period. Fourteen patients were excluded due 
to incomplete records, leaving 248 infants included in the final analysis. 
The basic demographic data and clinical characteristics on history of 
the study population (N = 248) are reported in Table 1. 

Seventy five percent (186/248) of the study population did not have 
an SBI. Of the sixty-two patients who had an SBI, 19.4% (12/62) pa-
tients had a confirmed IBI (positive blood or cerebrospinal fluid culture) 
and 1.6% (1/62) had a presumed IBI (cerebrospinal fluid suggestive of 
bacterial meningitis, but culture negative). The period prevalence of 
SBI was 25.4% (95% CI 20–30) and IBI 5.2% (95% CI 3–8). Table 2 
describes the features on history, clinical examination and special in-
vestigations associated with SBI/IBI. 

Performance of WHO IMCI criteria for possible SBI in young 
infants 

Of 248 infants, 165 (66.5%) met the WHO IMCI criteria for possible 
SBI (Fig. 1 and Table 3). Some infants fulfilled more than one inclusion 

Box 1 
WHO IMCI criteria for possible SBI in the young infant. 

Not being able to feed since birth or stopped feeding well (confirmed by observations) 
Convulsions 
Fast breathing (60 breaths per minute or more) 
Severe chest in-drawing 
Fever (38 °C or greater) 
Low body temperature (less than 35.5 °C) 
Movement only when stimulated or no movement at all  
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of febrile young infants (< 3 months) at risk of serious infections (SI) 
was done in Singapore [25]. Their definition of serious infections also 
included serious viral infections like viral meningitis and encephalitis. 
They compared the effectiveness of the National Institute for Health 
and Care Excellence (NICE) guideline and the Severity Index Score 
(SIS). The NICE guideline outperformed the SIS. Table 4 compares the 
NICE and SIS criteria from the Singapore study [25] with the WHO 
IMCI criteria from our study. It is important to note that we did not 
include serious viral infections in our case definition and our numbers 
were smaller. 

The WHO IMCI tool was less sensitive than the NICE guideline for 
identifying infants with an SBI (sensitivity of 82.3% vs 93.3%). 
However, IMCI, in our study, had a higher negative predictive (NPV) 
value compared to the NICE and SIS tools. IMCI is designed to be used 
at primary care level in low-resource settings where diagnostic supports 
such as radiology and laboratory services are minimal and drugs and 
equipment are often limited [12]. Based on our findings, IMCI seems to 
be performing acceptably compared to NICE, with similar NPV and 
negative likelihood ratio. The low positive predictive value means that 
several children will potentially be referred and receive antibiotics 
unnecessarily. In the African context, the ‘costs’ of unnecessary use of 
health resources needs to be balanced with the risk of missing serious 
infection, preventing death or need for intensive care, and other con-
siderations such as antibiotic stewardship. 

The retrospective nature of the study could have influenced data 
collection. TBH as tertiary referral centre may have resulted in possible 
selection bias of sicker infants. Axillary temperature, rather than rectal, 
was measured during triage, which could have resulted in under-re-
porting of fever on presentation. Not all patients presenting with a 
suspected lower respiratory tract infection had viral testing done due to 
cost implications. This would have enabled greater confidence in dif-
ferentiating between viral and bacterial pneumonia [2]. The study was 
conducted during summer and autumn and not over a one-year period 
and seasonal variation in disease epidemiology might have skewed the 
results. The clinical team making the final diagnosis, often included 

N=248

Possible SBI
n=165

SBI
n=51

IBI
n=11

No IBI
n=40

No SBI
n=114

No possible SBI
n=83

SBI
n=11

IBI
n=2

No IBI
n=9

No SBI
n=72

IMCI criteria for 
possible SBI

Fig. 1. Performance of WHO IMCI criteria as screening tool.  

Table 3 
Number of infants presenting with WHO IMCI inclusion criteria.    

Criterion n (%)  

Not being able to feed since birth or stopped feeding well 
(Confirmed by observations) 

23 (13.9%) 

Convulsions or apnoea 18 (10.9%) 
Fast breathing (60 breaths per minute or more) 92 (55.8%) 
Severe chest in-drawing 59 (35.7%) 
Fever (38 °C or greater) 33 (20%) 
Low body temperature (less than 35.5 °C) 14 (8.5%) 
Movement only when stimulated or no movement at all 5 (3%) 
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junior doctors which may have resulted in an overdiagnosis of bacterial 
pneumonia. 

Conclusion 

The period prevalence of SBI and IBI in our study is significantly 
higher than that quoted in the literature, and application of interna-
tional algorithms may be imprudent. IMCI performed reasonably well 
compared to similar clinical triage tools for the primary care setting but 
does not guide hospital management. The risk of SBI and IBI appeared 
to be the same in the 21–27 days and the 28–90 days age group. 
However, we suggest that this requires further study before the current 
guideline, which distinguishes between 0–28 days and 29–90 days, be 
changed. Our population of infants 21–90 days appeared to be high risk 
with a large proportion of infants being preterm, HIV exposed, im-
munizations not up to date and underweight for age. Risk stratification 
and out-patient management of low risk infants may not be feasible in 
our setting. An area for further study would be prospective validation of 
our revised Western Cape provincial draft protocol in the management 
of young infants with a PSBI, as well as an assessment of its diagnostic 
performance compared to similar guidelines from high-income settings 
such as the Step-by-Step approach [9]. 

It would be interesting to review the effect of breastfeeding versus 
formula feeding on the risk of SBI in this age group. The feasibility of 
including a point of care PCT in future management algorithms should 
be considered. 

Dissemination of results 

Results from this study was shared with staff members of the 
Department of Paediatrics and Child Health at Tygerberg Hospital and 
the University of Stellenbosch as a poster presentation at the 62nd 
Annual Academic day Maternal and Child Health programme on 21 
August 2019. 
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Fig. 2. Special investigations performed on all infants 21–90 days.  
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Summary

Neonates
• Full septic screen
• Consider HSV
• Empiric antibiotics

1-2(3) months
• Partial work up (urine!!!)
• Identify low risk

?Age cut off
?Empiric antibiotics
?Blood culture time



Febrile fitters



Lisa…

18 month old brought to emergency centre.
She was in the lounge while her mother was in the kitchen. Her mother 

heard a scream
She describes Lisa as “her lips were blue and she was stiff all over.”

“Her eyes rolled upwards”
“I went to pick her up and she began shaking all over”



Further history…

Event lasted about 8 minutes, and she was drowsy afterwards and fell 
asleep
She felt warm to touch. Her temperature was 37.5. She had a 12 hour 
history of runny nose and fever. 
Mom had stripped her and put the fan on
She had a similar episode when she was 11 months old.
Mother says she had febrile seizures as child



Febrile seizure definition

Seizure accompanied by fever (T > 38), 
without CNS infection, 

that occurs between the ages of 6 months and 5 years

Differential diagnosis
Meningitis, encephalitis
Epilepsy – GEFS+, Dravet



Classification

SIMPLE (70%) - Require all of the following:

Generalized

<10-15 min duration
Only one episode in 24h

COMPLEX (30%)

Focal features (16%)

Prolonged > 10-15min (8%)
Recurrence in 24h or within same illness (6%)

Pre-existing or New neurological abnormality



What investigations needed?

• No routine bloods
• No routine EEG or imaging

Admit
• Unwell/persistent neuro
• <18m
• Complex FS
• Social/parental factors



Who needs a lumbar puncture?



Poll 3

• 15 month old 
• Generalised tonic clonic seizure lasting 5 

minutes
• Fever, no clear source
• The maximum recorded temperature 

was 39.4oC
• Active and feeding well
• No past history of seizures. Fully 

immunized
• Physical examination normal. No 

meningism



Poll 4

• 10 month old 
• Generalised tonic clonic seizure lasting 2 

minutes
• No clear source of infection
• The maximum recorded temperature 

was 39.4oC
• Active and feeding well
• No past history of seizures. Fully 

immunized 
• Physical examination normal. No 

meningism



Poll 5

• 18 month old 

• 2 generalised tonic clonic 
seizures lasting 2 minutes each, 
4 hours apart

• Red throat, ?OM

• T 38

• “Irritable when hot?



AAP 2011

“In any infant between 6 and 12 months of age who presents with a seizure and fever, a lumbar puncture is an option 
when the child is considered deficient in Haemophilus influenzae type b (Hib) or Streptococcus pneumoniae 
immunizations (ie, has not received scheduled immunizations as recommended) or when immunization status cannot 
be determined because of an increased risk of bacterial meningitis”



Son, Ped Emerg Care 2018

younger than 12 months and 1.3% (9/680) for infants 13 to
60 months of age (Fig. 1). Lumbar puncture was routinely recom-
mended in simple FS for patients younger than 12 months in
our institution except when parents declined. The demographic
characteristics of FS patients with LP are listed in Table 1. In
simple FS, the total number of patients was 75 (median age,
12.05 ± 9.13 months), and 44 (58.6 %) of the patients were fe-
males. Of the 75 patients, 66 (88.0%) were younger than
12 months, and 68 (90.7%) presented with a first simple FS.
Electroencephalograms were performed in 70 patients (93.3%).
Electroencephalogram abnormalities were found in 11 patients
(15.7%). The most common electroencephalogram abnormal-
ity was focal interictal epileptiform discharge, observed in
7 patients (10.0%).

CSF Results
In simple FS, CSF pleocytosis was found in 5 (6.7%) of the

75 cases, of which no pathogen was identified. Four of the patients
with CSF pleocytosis were younger than 1 year (Fig. 2). Among
the patients with complex FS, CSF pleocytosis was present in
9 patients and was more evenly distributed throughout the ages
(Fig. 3). Cerebrospinal fluid virus polymerase chain reaction
was performed in 11 of 75 cases with simple FS. Among them,

enterovirus was detected in 1 case without CSF pleocytosis (data
are not shown).

Bacterial Meningitis
As shown in Tables 2, 3 (4.0%) of the 75 patients had bacte-

rial meningitis. The patients with bacterial meningitis showed a
higher serumC-reactive protein (CRP) level than did patients with
nonbacterial meningitis (mean ± SD, 58.36 ± 40.05 vs
14.51 ± 21.62; P = 0.029). No difference was noted in peak fever,
seizure duration, or other laboratory measures. The clinical char-
acteristics of patients with bacterial meningitis are shown in
Table 3. Ages of patients with bacterial meningitis were 4, 8,
and 12 months. S pneumoniae (2 patients) and K pneumoniae (1
patient) were isolated in CSF. No patients had CSF pleocytosis
on first LP, and then 2 showed pleocytosis on second LP. All
had received scheduled immunizations and were up-to-date. They
had not shown any abnormal neurologic sign before LP, and none
had neurologic sequelae. Presenting signs and physical findings
of bacterial meningitis are listed in Table 4.

DISCUSSION
In our study, the LP performance rate in patients with a

first simple FS who were younger than 12 months was 48.5%
(66/136), which was a result similar to that found in previous
studies. Three patients were diagnosed with bacterial meningi-
tis; all were younger than 12 months. C-reactive protein was
higher in patients with bacterial meningitis than in patients
with nonbacterial meningitis.

FIGURE 1. Lumbar puncture performance rates according to
patient's age.

TABLE 1. Patients' Demographics

Simple FS Complex FS

No. patients 75 90
Age, mean ± SD, mo 12.05 ± 9.13 19.58 ± 13.43
Male/Female 31/44 54/36
CSF pleocytosis 5 (6.7) 9 (10.0)
Bacterial meningitis 3 (4.0) 0
Electroencephalogram finding
Normal 59 (84.3) 59 (70.2)
Focal epileptiform discharge 7 (10.0) 12 (14.3)
Focal slowing 3 (4.3) 8 (9.5)
Diffuse slowing 1 (1.4) 8 (9.5)

Values are presented as number (%) or mean ± SD unless otherwise
indicated.

SD indicates standard deviation.

FIGURE 2. Cerebrospinal fluid pleocytosis and bacterial meningitis
in simple FS cases in which patients underwent LP.

FIGURE 3. Simple FS and complex FS cases with LP.

Pediatric Emergency Care • Volume 34, Number 3, March 2018 Need for Lumbar Puncture in Simple Febrile Seizure

© 2018 Wolters Kluwer Health, Inc. All rights reserved. www.pec-online.com 213

Copyright © 2018 Wolters Kluwer Health, Inc. All rights reserved.



Guedj, Academic Emergency Medicine, 2018

no longer recommend a routine LP in a vaccinated child
6 to 12 months of age with a simple febrile seizure.13

Other guidelines still advocate routine LP or hospitaliza-
tion. A guideline issued in 2010 in the British Columbia
region in Canada strongly encouraged the practice of
LP in infants less than 12 months of age.21 The 2013
NICE guidelines in the United Kingdom recommended
that all children less than 18 months be admitted to hos-
pital because they may have meningitis without any of
the classic signs.22

The 2011 AAP statement was mainly based on two
single-center studies9,12 that had addressed this issue in
this population during the post-Hib and S. pneumoniae
vaccination era, i.e., from year 2000. These two studies
were published in 2009.9,12 Shaked et al.12 studied 56
children under 12 months of age presenting with first
simple febrile seizures to an academic hospital in the
United States between January 2001 and November
2005. LP was performed in 28 patients (50%) and no
bacterial meningitis was found (0%, 95% CI = 0.0% to
12.3%). Kimia et al.9 reviewed the charts of infants 6 to
18 months of age with first simple febrile seizures visit-
ing an academic hospital in the United States between
1995 and 2006. From the 704 infants studied, 188 were
less than 12 months of age and 131 of these (70%) had
LP performed. No bacterial meningitis was found (0%,
95% CI = 0.0% to 2.7%). From the 704 infants included
in this study, 405 (58%) were seen from 2000 to 2006.9,23

The results of these two studies suggested that the risk
of bacterial meningitis was very low in this population.
However, a recent systematic review has pointed out
that the interpretation of these results should take into
account the important number of patients lost to follow-
up from the time of ED disposition.23 Follow-up infor-

Table 1
Descriptive Characteristics of 205 Visits of Infants 6 to 11
Months of Age With First Simple Febrile Seizures in Seven EDs
Between January 2007 and December 2011

Characteristics n (%)

Center
A 56 (27.3)
B 26 (12.7)
C 29 (14.1)
D 24 (11.7)
E 27 (13.2)
F 22 (10.7)
G 21 (10.2)

Year of visit
2007 29 (14.1)
2008 38 (18.5)
2009 39 (19.0)
2010 54 (26.3)
2011 45 (22.0)

Male 113 (55.1)
Age (months), mean (! SD) 9.4 (!1.5)
Age distribution
6- 8 months 50 (24.4)
9–11 months 155 (75.6)

Documentation of immunization status
No information on EMR 127 (62.0)
Updated 72 (35.1)
Not updated 6 (2.9)*

Patient had antibiotics before the ED visit 24 (11.7)
Disposition after the ED visit
Discharged home 89 (43.4)
Hospitalization 116 (56.6)

Data are reported as n (%) unless otherwise noted. N = 205.
University pediatric hospitals, A and E; university general
hospitals, C and D; teaching general hospitals, B, F, and G.
*Including four patients without pneumococcal vaccination.
EMR = electronic medical record.

First simple febrile seizure without clinical signs suggesting 

meningitis 

n=205 

Lumbar puncture? 

yes 

n= 61 

Sterile CSF                        61 

Pleocytosis*                     11 

Bacterial meningitis       0 

no 

n=144 

Second hospital visit after index visit? 

yes no 

n= 84 

Bacterial meningitis       0 
N=60 

Parents were reachable by phone? 

yes no 

n=23 

Bacterial meningitis       0 
n=37† 

Proportion of bacterial meningitis:  

0 among 168 infants that could be assessed 

0% (95% CI = 0% to 2.2%) 

None of these patients was 

found in the National 

Meningitis Active database 

Figure 2. Risk of bacterial meningitis among infants 6 to 11 months old visiting in seven pediatric EDs between January 2007 and
December 2011 with a first simple febrile seizure. *>4 white blood cell per mm3 in CSF; the median of number of cells in CSFs of
these 11 patients was 6 cells per mm3. †Four of these patients were hospitalized for less than 7 days and did not show any sign of
meningitis. CSF = cerebral spinal fluid.
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Summary – who to LP

• FS < 12m
• All with signs of meningism
• Febrile status

>12m
• Incomplete Immunisations
• Immune compromise
• Complex FS



Recurrence 
prevention
• Anti-pyretics

• Regular ibuprofen
• Rectal diclofenac followed by regular 

ibuprofen & panado

• Anti-convulsants
• Intermittent valproate
• Intermittent clobazam
• Intermittent oral diazepam

• Supplements
• Zinc
• Pyridoxine

• Other



Should you offer prophylaxis with AEDs?

Regular or intermittent treatment with antiepileptic medication is 
not recommended.
Why?
• Benign nature of febrile seizures
• High risk of adverse effect
• Masking of potential informative clinical features

                    WHO & Cochrane epilepsy group,  2017

Acknowledgment: BPNA PET course



Febrile seizures: risk of recurrence 

• Overall risk is 30-40%

• Main risk factor is age of febrile seizure

<12 months 50% will have another febrile seizure
>3 years 20% will have another febrile seizure

• Complex features not a risk factor
• Other RF = FH, freq illness

Acknowledgment: BPNA PET course



Febrile seizures: risk of developing epilepsy

• Overall 3% develop epilepsy
• Risk factors

• Abnormal neurology prior to first febrile seizure
• History of afebrile seizures in a first degree relative
• Complex febrile seizure

• Risk factors are cumulative
• 0 risk factor     1%
• 1 risk factors      2%
• 2 or more risk factors    10%

                   Nelson & Ellenberg, Paediatrics, 1978

Acknowledgment: BPNA PET course



Who should be followed up?

• > 3 discrete febrile seizures events
• Children <6 months or >6 years
• Febrile seizures longer than 30 minutes
• Febrile seizures that have focal features
• Febrile seizures that are not tonic-clonic

NZ Epilepsy: guidelines & pathways for children and YP, 2017

Acknowledgment: BPNA PET course


