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Case report

Meningitis from invasive Streptococcus agalactiae in a healthy young
adult
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A B S T R A C T

Streptococcus agalactiae is well known to be a potential etiology of bacterial meningitis in neonates.
Invasive S. agalactiae has been also reported in nonpregnant adults. Among adults, the incidence of
invasive group B Streptococcus (GBS) has been increasing 2–4 times in the past 2 decades. Chronic
medical disease was suspected to increase the susceptibility for invasive GBS, especially diabetes
mellitus. There was only one case reported to have GBS meningitis from acute otitis media infection in
otherwise healthy individual. Hereby, we are reporting the second invasive GBS meningitis from acute
otitis media infection with mastoiditis.
© 2020 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

Streptococcus agalactiae was first described by Rebecca Lance-
field as a micro-organism found in the vaginal tract of asymptom-
atic women in 1930 [1]. However, the pathogenic characteristic
was not reported until 1938 where fatal postpartum infections was
published [1,2]. It has been found that group B streptococcus (GBS)
can cause invasive disease in both neonates and adults. The most
common source of invasive GBS is bacteremia without a focus and
skin/soft tissue infections [3,4]. Invasive GBS disease can manifest
as meningitis and considered the most severe form of GBS [5]. It is
uncommon in adults 7.3/100,000, but the incidence continues to
increase. It became a significant pathogen among both neonates
and adults [6,7]. Comorbidity is common with invasive GBS
disease, and diabetes mellitus is the most common associated
chronic medical condition [3,8].

We are reporting a young woman without past medical history
who presented with meningitis, the most severe form of invasive
Streptococcus agalactiae.
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Case presentation

A 38-year-old female with a medical history of anxiety and
gestational diabetes presented to the emergency department (ED)
for altered mental status noted by her family. She recently was
started 2 days ago on amoxicillin 500 milligrams for an ear
infection by her primary care doctor and was complaining of
headaches and nausea for the week prior to admission. As per her
family, she was on a 6 -h camping road trip with her spouse and
came home and took a nap. She was later found in the driveway
lethargic and speaking in random, unorganized words. Emergency
medical services (EMS) was called and found the patient to have a
temperature of 102 degrees Fahrenheit, other vitals were within
normal limits, physical exam was only remarkable for lethargy and
mumbled speech however neurological exam was otherwise
unremarkable.

She was brought to the ED where her vitals were a temperature
of 102.1 degrees Fahrenheit, blood pressure of 133/65 mm Hg,
heart rate of 82 beats per minute, and respiratory rate of 48 breaths
per minute. Her oxygen saturation was 97 % on room air. On
physical exam, she was obtunded in apparent respiratory distress,
her cardiovascular and pulmonary exam was unremarkable, she
was not following any commands but moving all extremities
without any motor deficits and had no nuchal rigidity. She was
ultimately intubated for airway protection in the ED and was
started on broad spectrum antibiotics with vancomycin and
piperacillin-tazobactam. Tick-borne disease panel was obtained
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Fig. 1. CT scan of head. Near complete opacification of the right mastoid air cells and right middle ear. There is normal appearance of the ossicles, semicircular canals, cochlea
and vestibule. No ossicular chain erosions. The tegmen tympani is intact. No evidence of erosion in the roof of the sinus tympany or pneumocephalus.
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which resulted negative and computed tomography (CT) scan of
the head, chest, and abdomen was unremarkable, with no
pathology. CT scan of the temporal bones revealed near complete
opacification of the right mastoid air cells and right middle ear
(Fig. 1). Laboratory results revealed a white blood cell count of 18.0
10*3/uL (normal range: 4.5–11.0 10*3/uL) and a lactic acid of
4.2 mmol/L (normal range: 0.5–2.0 mmol/L).

Due to high suspicion for meningitis, the patient was switched
to vancomycin and ceftriaxone, was started on steroids and
acyclovir then transferred to the intensive care unit (ICU) for
further management. She underwent a lumbar puncture with
cerebrospinal fluid (CSF) analysis which was turbid in appearance
and straw colored. CSF results showed a glucose level of 59 mg/dL
(normal range: 50–75 mg/dL), protein of 366 mg/dL (normal range:
14–45 mg/dL), WBC count of 17,982/uL, segmented neutrophil
count of 83 % (normal range: 0–6 %), and monocyte count of 2%
(normal range: 26–55 %). CSF and blood cultures grew Streptococ-
cus agalactiae and infectious disease recommended antibiotic
coverage with intravenous penicillin G for a total of 14 days based
on culture sensitivities. Otolaryngology was also consulted, and the
right ear middle ear effusion was drained with a tympanostomy.
She was weaned off the ventilator and transferred to the medical
floors on day 5 where she received a peripherally inserted central
catheter (PICC) line. She was ultimately discharged home after a 7-
day hospital course to continue her intravenous antibiotic regimen
and on outpatient follow-up one week later remained asymptom-
atic and medically stable.

Discussion

Streptococcus agalactiae (Group B streptococcus, GBS) is a
normal floral bacterium that colonizes the gastrointestinal and
genitourinary tracts of healthy adults [9]. It is a well-known culprit
for neonatal invasive diseases [3]. Moreover, it has a potential to
cause morbidity and mortality among non-pregnant and elderly
adults [3]. Invasive GBS disease is defined as isolation of GBS from a
normally sterile site (e.g., blood or cerebrospinal fluid) in an
individual who is >18 years and not pregnant or <30 days
postpartum. Invasive GBS bacterial meningitis include 0.3–4.3% of
all bacterial meningitis [10]. It has been reported that GBS does not
readily penetrate the blood-brain barrier, except in young infants
[11].

The rate of invasive GBS disease is increasing among non-
pregnant adults by 2–4-fold over the past 2 decades [3,10,12]. This
is evident by the large study that has been conducted during 1990–
2007 which showed almost doubling the incidence of invasive GBS
from 3.6–7.3 cases per 100,000 persons (P < 0.001) [3]. Further-
more, it is still not clear why there is an increase incidence of the
invasive GBS infection among nonpregnant adults [9]. Stratifica-
tion of many studies and data did not show relevance of the age nor
the different virulence subtype of the bacteria [12,13].

The immunocompromised and the elderly were the most
susceptible to invasive GBS infection with a mortality reported to
be more than 50 % [9]. Per Crespo-Ortiz et al., at least one
underlying chronic disease was associated with most of the
invasive GBS cases (91 % of his study). The most common chronic
disease was diabetes mellitus (44.4 %) [3,9]. Other chronic
underlying diseases include metastatic cancer, and transplant
history. However, very few cases of invasive GBS has been reported
in healthy individuals without any underlying chronic disease or
medical history, as reported in our case [9,11].

The clinical syndromes associated with Streptococcus agalactiae
infections ranges from skin and soft tissue infections (cellulitis)
(8.2 %–25.6 %), pneumonia (12.6 %), peritonitis (22.8 %), and
arthritis (5.5 %) [3,9]. However, mixed bloodstream infections were
also reported (20.6%–39.3%) and cases of endocarditis due to this
organism have been reported [3,9,14]. In an analysis of 21 studies,
where invasive GBS was reported in 1167 episodes, <1 % (1–12
cases) have been reported. [10–31].

Moreover, it was agreed that the growing incidence with age was
related to the chronic medical conditions [15]. Which makes acute
otitis media, as in the presented case, a rare source of invasive GBS,
and worthy to consider. As the trend and behavior of invasive GBS in
nonpregnant adults is still underestimated and overlooked, delayed
recognition of the illness may lead to detrimental patient outcomes
[32,33]. Treatment with penicillin G remains the first line therapy for
Streptococcus agalactiae infections as resistance to non-beta-
lactamase antibiotics, including vancomycin, has been increasing
[14]. Generally, antibiotics are given for a minimum of 10 days with
meningitis requiring a 14-day course [14].
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Conclusion

Streptococcus agalactiae can cause invasive disease in both
neonates and adults. Although the incidence is still very low in
adults, it still has a significant pathological consequence. Diabetes
and other co-morbidities are common with invasive GBS disease,
but for unknown reasons it can occur in otherwise healthy
individuals such as our case presented with acute otitis media.
Regardless of the cause and source of infection, GBS meningitis
should be immediately identified and aggressively treated.

Funding statement

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

CRediT authorship contribution statement

Asseel Al-Bayati: Visualization, Writing - original draft, Writing
- review & editing. Steven Douedi: Visualization, Writing - original
draft, Writing - review & editing. Ghadier Alsaoudi: Visualization,
Writing - original draft, Writing - review & editing. Maurice
Mosseri: Visualization, Writing - original draft, Writing - review &
editing. Safa Albustani: Writing - review & editing. Vandan
Upadhyaya: Writing - review & editing. Nancy Gornish: Writing -
review & editing. Mohamed Elsawaf: Writing - review & editing.

Declaration of Competing Interest

The authors declare that there is no conflict of interests
regarding the publication of this paper.

Acknowledgments

Not applicable.

References

[1] Lancefield RC. A serological differentiation of human and other groups of
hemolytic streptococci. J Exp Med 1933;57(4):571–95, doi:http://dx.doi.org/
10.1084/jem.57.4.571.

[2] Fry RM. Fatal infections by hemolytic streptococcus group B. Lancet
1938;231:199–201, doi:http://dx.doi.org/10.1016/S0140-6736(00)93202-1.

[3] Skoff TH, Farley MM, Petit S, et al. Increasing burden of invasive group B
streptococcal disease in nonpregnant adults, 1990-2007. Clin Infect Dis
2009;49(1):85–92, doi:http://dx.doi.org/10.1086/599369.

[4] Blancas D, Santin M, Olmo M, Alcaide F, Carratala J, Gudiol F. Group B
streptococcal disease in nonpregnant adults: incidence, clinical
characteristics, and outcome. Eur J Clin Microbiol Infect Dis 2004;23(3):168–
73, doi:http://dx.doi.org/10.1007/s10096-003-1098-9.

[5] Madrid L, Seale AC, Kohli-Lynch M, et al. Infant group B streptococcal disease
incidence and serotypes worldwide: systematic review and meta-analyses. Clin
Infect Dis 2017;65(suppl_2):S160–72, doi:http://dx.doi.org/10.1093/cid/
cix656.

[6] Braunstein H, Tucker EB, Gibson BC. Identification and significance of
Streptococcus agalactiae (Lancefield group B). Am J Clin Pathol
1969;51:207–13, doi:http://dx.doi.org/10.1093/ajcp/51.2.207.

[7] Eickhoff TC, Klein JO, Daly AK, Ingall D, Finland M. Neonatal Sepsis and other
infections due to group B beta-hemolytic streptococci. N Engl J Med
1964;271:1221–8, doi:http://dx.doi.org/10.1056/NEJM196412102712401.

[8] Phares CR, Lynfield R, Farley MM, et al. Epidemiology of invasive group B
streptococcal disease in the United States, 1999-2005. JAMA 2008;299
(17):2056–65, doi:http://dx.doi.org/10.1001/jama.299.17.2056.

[9] Crespo-Ortiz MdP, Castañeda-Ramirez CR, Recalde-Bolaños M, et al. Emerging
trends in invasive and noninvasive isolates of Streptococcus agalactiaein a
Latin American hospital: a 17-year study. BMC Infect Dis 2014;14:428, doi:
http://dx.doi.org/10.1186/1471-2334-14-428.
[10] Farley MM. Group B streptococcal disease in nonpregnant adults. Clin Infect
Dis 2001;33(4):556–61, doi:http://dx.doi.org/10.1086/322696.

[11] Schrag SJ, Zywicki S, Farley MM, et al. Group B streptococcal disease in the era
of intrapartum antibiotic prophylaxis. N Engl J Med 2000;342(1):15–20, doi:
http://dx.doi.org/10.1056/NEJM200001063420103.

[12] Edwards MS, Baker CJ. Group B streptococcal infections in elderly adults. Clin
Infect Dis 2005;41(6):839–47, doi:http://dx.doi.org/10.1086/432804.

[13] Muñoz P, Llancaqueo A, Rodríguez-Créixems M, Peláez T, Martin L, et al. Group
B streptococcus bacteremia in nonpregnant adults. Arch Intern Med 1997;157
(2):213–6, doi:http://dx.doi.org/10.1001/archinte.1997.00440230087011.

[14] Raabe VN, Shane AL. Group B Streptococcus (Streptococcus agalactiae).
Microbiol Spectr 2019;7(2), doi:http://dx.doi.org/10.1128/microbiolspec.
GPP3-0007-2018 doi:10.1128/microbiolspec.GPP3-0007-2018.

[15] Lee NY, Yan JJ, Wu JJ, Lee HC, Liu KH, Ko WC. Group B streptococcal soft tissue
infections in non-pregnant adults. Clin Microbiol Infect 2005;11(7):577–9,
doi:http://dx.doi.org/10.1111/j.1469-0691.2005.01186.x.

[16] Schwartz B, Schuchat A, Oxtoby MJ, Cochi SL, Hightower A, Broome CV.
Invasive group B streptococcal disease in adults. A population-based study in
metropolitan Atlanta. JAMA 1991;266(8):1112–4.

[17] Wang TK, Fung AM, Woo PC, Yuen KY, Wong SS. Streptococcus agalactiae
(Lancefield group B) bacteraemia in nonpregnant adults. Eur J Clin Microbiol
Infect Dis 2002;21(2):140–2, doi:http://dx.doi.org/10.1007/s10096-001-0679-
8.

[18] Jackson LA, Hilsdon R, Farley MM, et al. Risk factors for group B streptococcal
disease in adults. Ann Intern Med 1995;123(6):415–20, doi:http://dx.doi.org/
10.7326/0003-4819-123-6-199509150-00003.

[19] Opal SM, Cross A, Palmer M, Almazan R. Group B streptococcal Sepsis in adults
and infants: contrasts and comparisons. Arch Intern Med 1988;148(3):641–5,
doi:http://dx.doi.org/10.1001/archinte.1988.00380030147025.

[20] Ho CM, Chi CY, Ho CMW, et al. Clinical characteristics of group B streptococcus
bacteremia in non-pregnant adults. J Microbiol Immunol Infect 2006;39
(5):396–401.

[21] Kim BN, Bae IG, Kim MN, Woo JH, Ryu J, Kim YS. Group B streptococcal
bacteremia in nonpregnant adults with hepatic disease in Korea. Eur J Clin
Microbiol Infect Dis 2001;20(9):639–42, doi:http://dx.doi.org/10.1007/
s100960100586.

[22] Colford Jr JM, Mohle-Boetani J, Vosti KL. Group B streptococcal bacteremia in
adults. Five years’ experience and a review of the literature. Medicine 1995;74
(July 4):176–90, doi:http://dx.doi.org/10.1097/00005792-199507000-00002.

[23] Trivalle C, Martin E, Martel P, Jacque B, Menard JF, Lemeland JF. Group B
streptococcal bacteraemia in the elderly. J Med Microbiol 1998;47(7):649–52,
doi:http://dx.doi.org/10.1099/00222615-47-7-649.

[24] Verghese A, Mireault K, Arbeit RD. Group B streptococcal bacteremia in men.
Rev Infect Dis 1986;8(6):912–7, doi:http://dx.doi.org/10.1093/clinids/8.6.912.

[25] Gallagher PG, Watanakunakorn C. Group B streptococcal bacteremia in a
community teaching hospital. Am J Med 1985;78(5):795–800, doi:http://dx.
doi.org/10.1016/0002-9343(85)90285-2.

[26] Larppanichpoonphol P, Watanakunakorn C. Group B streptococcal bacteremia
in nonpregnant adults at a community teaching hospital. South Med J
2001;94:1206–11.

[27] Schugk J, Harjola VP, Sivonen A, Vuopio-Varkila J, Valtonen M. A clinical study
of beta-haemolytic groups A, B, C and G streptococcal bacteremia in adults
over an 8-year period. Scand J Infect Dis 1997;29(3):233–8, doi:http://dx.doi.
org/10.3109/00365549709019034.

[28] Falagas ME, Rosmarakis ES, Avramopoulos I, Vakalis N. Streptococcus
agalactiae infections in non-pregnant adults: single center experience of a
growing clinical problem. Med Sci Monit 2006;12(11):CR447–51.

[29] Skogberg K, Simonen H, Renkonen OV, Valtonen VV. Beta-haemolytic group A,
B, C and G streptococcal septicaemia: a clinical study. Scand J Infect Dis
1988;20(2):119–25, doi:http://dx.doi.org/10.3109/00365548809032427.

[30] Lerner PI, Gopalakrishna KV, Wolinsky E, et al. Group B streptococcus (S.
agalactiae) bacteremia in adults: analysis of 32 cases and review of the
literature. Medicine 1977;56(6):457–73, doi:http://dx.doi.org/10.1097/
00005792-197711000-00001.

[31] Bayer AS, Chow AW, Anthony BF, Guze LB. Serious infections in adults due to
group B streptococci. Clinical and serotypic characterization. Am J Med
1976;61(4):498–503, doi:http://dx.doi.org/10.1016/0002-9343(76)90329-6.

[32] Edmond KM, Kortsalioudaki C, Scott S, et al. Group B streptococcal disease in
infants aged younger than 3 months: systematic review and meta-analysis.
Lancet 2012;379(9815):547–56, doi:http://dx.doi.org/10.1016/S0140-6736(11)
61651-6.

[33] Domingo P, Barquet N, Alvarez M, Coll P, Nava J, Garau J. Group B streptococcal
meningitis in adults: report of twelve cases and review. Clin Infect Dis 1997;25
(5):1180–7, doi:http://dx.doi.org/10.1086/516094.bel>P.Domingo. N.Barquet.
M.Alvarez. P.Coll. J.Nava. J.Garau. Group B streptococcal meningitis in adults:
report of twelve cases and reviewClin Infect Dis25:(5)10.1086/516094.

http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0005
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0005
http://dx.doi.org/10.1084/jem.57.4.571
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0010
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0010
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0015
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0015
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0015
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0020
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0020
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0020
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0020
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0025
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0025
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0025
http://dx.doi.org/10.1093/cid/cix656
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0030
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0030
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0030
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0035
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0035
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0035
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0040
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0040
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0040
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0045
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0045
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0045
http://dx.doi.org/10.1186/1471-2334-14-428
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0050
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0050
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0055
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0055
http://dx.doi.org/10.1056/NEJM200001063420103
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0060
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0060
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0065
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0065
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0065
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0070
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0070
http://dx.doi.org/10.1128/microbiolspec.GPP3-0007-2018
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0075
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0075
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0075
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0080
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0080
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0080
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0085
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0085
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0085
http://dx.doi.org/10.1007/s10096-001-0679-8
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0090
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0090
http://dx.doi.org/10.7326/0003-4819-123-6-199509150-00003
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0095
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0095
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0095
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0100
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0100
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0100
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0105
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0105
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0105
http://dx.doi.org/10.1007/s100960100586
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0110
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0110
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0110
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0115
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0115
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0115
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0120
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0120
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0125
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0125
http://dx.doi.org/10.1016/0002-9343(85)90285-2
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0130
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0130
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0130
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0135
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0135
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0135
http://dx.doi.org/10.3109/00365549709019034
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0140
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0140
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0140
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0145
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0145
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0145
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0150
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0150
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0150
http://dx.doi.org/10.1097/00005792-197711000-00001
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0155
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0155
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0155
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0160
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0160
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0160
http://dx.doi.org/10.1016/S0140-6736(11)61651-6
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0165
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0165
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0165
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0165
http://refhub.elsevier.com/S2214-2509(20)30215-8/sbref0165

	Meningitis from invasive Streptococcus agalactiae in a healthy young adult
	Introduction
	Case presentation
	Discussion
	Conclusion
	Funding statement
	CRediT authorship contribution statement
	Declaration of Competing Interest
	Acknowledgments
	References


