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Introduction

Approximately 219,000 invasive Streptococcus agalactiae
(GBS) infections occur in infants worldwide, causing over
90,000 deaths and 57,000 stillbirths [1]. GBS disease poses a
substantial burden among infants causing early-onset (EOD)
and Late-Onset Disease (LOD) with high mortality [2,3]. Infants
that survived GBS infection continue to have risks of morbidity
and mortality through their first five years of life [4]. Moreover,
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Abstract

Our single hospital report on 8 infants with development
delays from 71 neonatal Group B Streptococci (GBS) menin-
gitis/sepsis cases during 2007-2017 in Hong Kong draws at-
tention to the limited information on long-term sequelae af-
ter early-life GBS infection in Asia. Two meningitis survivors
showed more extreme condition, such as epilepsy. Strate-
gies to reduce such burden in infants remains to be sought.

40% of these survivors from meningitis were prone to develop
neurological conditions including cerebral palsy and epilepsy
[5]. Thus understanding the long-term sequelae of early-life
GBS meningitis/sepsis is essential to help predict those at risk,
especially in Asia where this is scarcely reported. This study
reviewed cases of invasive GBS disease among infants and their
long-term outcomes.
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All cases of infants (0-12 months of age) hospitalised at the
Prince of Wales Hospital, Hong Kong, with a positive GBS culture
from blood or body fluids during the 11-year period (2007-2017)
were reviewed. Clinical records were extracted through the
Clinical Data Analysis and Reporting System (CDARS). Long-term
outcome data related to GBS sepsis/meningitis and infection
were extracted (including re-admission, follow-up visits, and
any developmental delays). Infants with GBS disease within 6
days of life were considered EOD, while those who were infected
between 7" and 89 days of life were LOD. Univariate analysis
was conducted by Chi-square or Fisher’s exact test using the
Statistical Package for Social Sciences, SPSS (IBM, v25). A P-value
of <0.05 was considered statistically significant. The study was
approved by the Joint Chinese University of Hong Kong — New
Territories East Cluster Clinical Research Ethics Committee
(CREC NO.:2018.509).

A total of 71 infants admitted for GBS sepsis/meningitis
between 2007 and 2017 were reviewed. The highest number
of admissions occurred in 2011 (n=15) and the lowest in 2015
(n=1), with a mean of 6.45 admissions per year. A majority of the
admissions were for GBS sepsis (n=51, 71.8%) (Table 1). There
were 20 (28.2 %) admissions for meningitis. The percentages
of EOD and LOD cases were 46.5% (n=33) and 53.5% (n=38)
respectively. Discharge details were reviewed for 69 cases
(two records were not available). Mortality occurred in 5 cases
(7.25%), with 3 and 2 from meningitis and sepsis respectively.
Sixty-one cases had follow-up data available post-discharge
with no re-admission among EOD infants, but 22.9% (n=8) of
the LOD infants were re-admitted for further antimicrobial
treatment. Only six (9.84%) cases had been referred to the
Child Assessment Centre (CAC) for specialised assessment on
paediatric rehabilitation and developmental growth. Based on
hospital re-admissions and follow-up, developmental delay
occurred in 8 cases (13.1%), half of whom had previously
suffered from GBS meningitis (20.0% among meningitis cases)
and the other half from sepsis (9.76% among sepsis cases).
Developmental delay was observed in EOD and LOD (19.2%,
n=5 and 8.57%, n=3 respectively). Among those 8 cases (Table
2), 4 developed autism spectrum disorder (ASD) (Patients 484U,
780P, 2560 and 180T), of which 3 survived from GBS sepsis. Two

Table 1: Patient characteristics, disease and outcomes.

children detected signs of hearing impairment, of which one
developed auditory neuropathy post-GBS meningitis (Patient
793S), and the other failed an initial hearing test post-early-life
GBS sepsis, but no follow-up data were available (Patient 405U).
The remaining 2 cases had more extreme developmental delay
following GBS meningitis as brain imaging displayed areas of
post-infection atrophic changes. One case showed difficulty in
speech and learning, attention-deficit/hyperactivity disorder
(ADHD) and epilepsy (Patient 229T). The other case showed
signs of gross developmental delay and developed cerebral
palsy, intellectual disability, and intractable epilepsy (Patient
314M).

Universal screening programme for GBS in pregnant women
was launched in January 2012 as part of antenatal services in
Hong Kong public health [6], but this would not reduce the
burden for LOD. A recent meta-analysis, which mostly included
studies from the United States, estimated 32% of early-life
GBS meningitis survivors had developmental impairment [7].
This is slightly higher than our rates (20%), but it also reflects
geographical differences and paucity of data elsewhere. Hospital
follow-up may only detect medical complications or gross
developmental changes, while minor development deviation
may be neglected. Thus, all our meningitis cases would benefit
with referral to the CAC for specialised assessment. The small
cohort of our single centre study failed to reach statistical
significance for most of our comparative analyses. Follow-up
data of 10 cases were missing, which may also contribute to an
underestimation of long-term sequelae. Infants admitted from
2015 onwards are still relatively young with shorter follow-up
period, thus may not be representative. A multi-centre study to
follow up all infants with GBS disease in longer term can more
comprehensively assess the long-term sequelae amongst GBS
infected infants.

Conclusion

In conclusion, invasive GBS disease remains a significant
burden amongst Hong Kong infants. Strategies to reduce LOD
incidencesisrequired. Both GBS meningitis and sepsis contribute
to developmental delay. Referral to CACs with early detection
and support for growth developmental delay is warranted.

Total N (%) EOD N (%) LOD N (%) P-value (EOD vs LOD)
No. of cases (71) 71 (100) 33 (46.5) 38 (53.5) -
Sepsis (Bacteremia) 51(71.8) 26 (51.0) 25 (49.0) 0.23
Meningitis 20(28.2) 7(35.0) 13 (65.0) 0.23
Mortality at discharge? 5(7.25) 4(12.9)° 1(2.63) 0.17
Sepsis group (bacteremia)? 2 (4.08)° 1(4.17)° 1(4.00) 1.00
Meningitis group 3(15.0) 3(42.9) 0(0.00) 0.031
No. cases with any post discharge follow-up 61 (88.4) 26 (42.6) 35(57.4) -
Sepsis (bacteremia) group 41 (80.4) 19 (46.3) 22 (53.7) -
Meningitis group 20 (100) 7 (35.0) 13 (65.0) -
GBS related re-admissions 8(13.1) 0(0.00) 8(22.9) 0.009
Sepsis group (bacteremia) (n=41) 5(12.2) 0(0.00) 5(22.7) 0.051
Meningitis group (n=20) 3(15.0) 0(0.00) 3(23.1) 0.521
No. referred to Child Assessment Center 6(9.84) 2 (7.69) 4(11.4) 1.00
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20nly 69 cases included, 2 with missing discharge details

b 2 cases from total with missing discharge details

P values in bold indicate statistical significance (P <0.05)

JapJosip wnu3eads wsuny :asy, “4apJosip AlanoesadAy/ioyap-uonuany :aHAVe.

(erwa
wstne pooyp! o umouu o aje
ane pooyp|iydy 14 810C N un N 1e7] [43 ¥10C -1apeg) sisdag 1081
Ayiedoinau Aoyipny 9 8107 ON S ON Ajie3 0 [4x0r4 sSuIuaN SE6L
9|qe|iene eiep dn mo| (erwa
L 610C ON [4 ON Are3 0 T10C nsov
-|o4 ou 1591 Sulieay e pajie4 -1910eg) sisdas
(erwa
qasv 6 610C ON 99 ON Apieg T 600C 059¢
-1910e9) Sisdag
Aejap yo9ads ‘4asy L L10C ON 143 (Inpuansun) sap | 1e] (074 600 saisulua N do8.
(erwa
«QHAV pue (asy 6 610C ON 6% ON Apie3 T 600C nvey
-193089) sisdas
910939
Asdajida ‘.qHQV (P330339p
. (o) 610C SSA L sofljew.ouqe | 34 600C sLIBUIUBIN 16t
‘mo|s Suiuies| pue ydaads
|B4g243D) SBA
Asdaida (pa10919p
a|qeldeul ‘Ayjigesip |eny 1T 610C SIA 14 sofljew.ouqe Ae3 0 £00T sISUIUSN WPTE
-09||a3ul ‘As|ed |euqaia) |edga4a)) SaA
sied, 1eap) dn ainzias asuo uois uolssiwpe 3si
Ajqe (s123A) (131) i (syauow) Aejap |ea (swono) ¥ (sAep) a8e ) ISSIpe 3=l apod
dn mojjo} MOJ|0} 1S91E| /Asdajida ale| -siwpe Suninp aseasip
-sip /Aejap |eauswdojanaqg -usawdojanap jo uon uess 1D/I4IN uolssiwpy uaned
1s93e] je a8y 0 pJoday uanbasqns /Ae3 JLBLEETY palejas sgo

-2919p 154y Sunnp a8y

'9seasIp S99 aAIseAul 9)1|-Ajuea 1sod Aejap [eluawdojansp yum siuaned Jo sonsiialoeleyd g ajqeL

Annals of Pediatrics



MedDocs Publishers

References

Seale AC, Bianchi-Jassir F, Russell NJ, Kohli-Lynch M, Tann CJ, et
al. Estimates of the Burden of Group B Streptococcal Disease
Worldwide for Pregnant Women, Stillbirths, and Children. Clin
Infect Dis. 2017; 65: S200-5219

Edwards MS, Rench MA, Haffar AA, Murphy MA, Desmond MM,
et al. Long-term sequelae of group B streptococcal meningitis in
infants. J Pediatr. 1985; 106: 717-722

Wald ER, Bergman I, Taylor HG, Chiponis D, Porter C, et al. Long-
term outcome of group B streptococcal meningitis. Pediatrics.
1986; 77:217-221

Yeo KT, Lahra M, Bajuk B, Hilder L, Abdel-Latif ME, et al. Long-
term outcomes after group B streptococcus infection: a cohort
study. Arch Dis Child. 2019; 104: 172-178

Department of Health, Hong Kong Special Administrative
Government. Prevention of Neonatal Group B Streptococcus
Infection. 2013.

Department of Health, Hong Kong Special Administrative
Government. Universal Prenatal Screening for Group B
Streptococcus. 2012.

Kohli-Lynch M, Russell NJ, Seale AC, Dangor Z, Tann CJ, et al.
Neurodevelopmental Impairment in Children After Group B
Streptococcal Disease Worldwide: Systematic Review and Meta-
analyses. Clin Infect Dis. 2017; 65: S190-S199.

Annals of Pediatrics



