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A case of 6-week-old male infant with meningitis and concurrent bacteremia caused by Streptococcus gallolyticus
subspecies pasteurianus (Streptococcus bovis biotype 11.2) is presented. The isolates were susceptible to all beta-lactam
antibiotics. Nevertheless, delayed defervescence and lack of satisfactory clinical improvement after treatment with multiple
beta-lactam antibiotics prompted the combination therapy of vancomycin and penicillin G. The patient completed a 2-week

course of antibiotics and recovered uneventfully.
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Streptococcus gallolyticus subspecies
pasteurianus, anon-enterococcal group D streptococcus
formerly known as Streptococcus bovis biotype 11.2,
has been infrequently reported as a cause of invasive
infections in young infants!? and adults®¥. As the
biochemical and phenotypic characteristics of S. bovis/
gallolyticus complex are not always clear-cut, the
final differentiation of various subspecies requires the
gene sequence analysis of 16S rRNA segment. Among
adult populations, S. bovis/gallolyticus is commonly
associated with underlying carcinoma of gastrointestinal
tract. Among pediatric population, it is an uncommon
cause of infection among infants and neonates.
However, reports of invasive infection caused by this
pathogen in children are rare including those reported
by Cheung et al in 2000, Gavin et al in 2003, Onoyama
et al in 2009, Floret et al in 2010, and Klatte et al in
2012 as a cause of neonatal sepsis and meningitis!-*¥.
In the first two reports, the pathogen was identified
as S. bovis biotype 11.2, which is now known as
S. gallolyticus subsp. pasteurianus. The objective of
the present study was to provide a clinical description

Correspondence to:

Punpanich W, Department of Pediatrics, Queen Sirikit National
Institute of Child Health, Bangkok 10400, Thailand.

Phone & Fax: 0-2354-8345

E-mail: waruneep@gmail.com

1606

and literature review of Streptococcus gallolyticus
subspecies pasteurianus invasive infection in pediatric
population. The study received approval from the
Queen Sirikit National Institute of Child Health Ethics
Committee (IRB No. 55-030).

Case Report

A 6-week-old male infant presented with
acute fever and generalized tonic-clonic convulsion.
He had a history of acute onset of high-grade fever
for nine hours prior to the seizure requiring immediate
medical attention. There was no report of concurrent
respiratory or gastrointestinal symptoms. Up to the
onset of seizure, the child had been well appearing
without any noticeably decreased level of activity or
consciousness. Prenatal, perinatal, and postnatal
history were unremarkable with a birth weight of
3,600 grams. No family history of seizure or other
neurological disorder was present. Neither intercurrent
household illness nor pet contact was reported. He
received both breast milk as well as formula. His
developmental milestones were age-appropriate.
Physical examination revealed a well-nourished
male infant, relatively inactive, in mild discomfort but
without apparent distress. His body temperature was
38.6° Celsius, blood pressure was 84/42, pulse rate
was 140/minute, and respiratory rate was 46/minute.
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Anterior fontanel was flat and 2 x 2 cm in size. No
pallor, jaundice, nor rashes were noted. Pharynx,
tonsils, and tympanic membrane were not injected.
Heart, lung, and abdominal examination were
unremarkable. Extremities and spine showed no
abnormality. Neurological examination was grossly
intact with reactive papillary reflex; muscle tone was
normal; neck stiffness and Brudzinski’s Sign were
absent. Ankle clonus was positive with dorsiflexion of
Babinski’s reflex on both sides. He and his family lived
in an apartment in urban Bangkok. Laboratory data
showed hematocrit of 34.8%, white blood cell count
(WBC) of 28.4 x 10°/L (neutrophil 53%, lymphocyte
36%, monocyte 9%), platelet count of 290 x 10°/L,
sodium 136, potassium 5.1, chloride 103, and carbon
dioxide 27%. Provisional diagnosis was bacterial
meningitis and lumbar puncture was performed.
Cerebrospinal fluid (CSF) was slightly turbid with
WBC of 1,910 cell/mm?® (polymorphonuclear cell
96%, mononuclear cell 4%), red blood cell (RBC)
70 cell/mm?, CSF protein = 351 mg/dL, CSF sugar
93 mg/dL, blood sugar 138 mg/dL, and CSF gram stain
and latex agglutination were negative. Urine analysis
was normal. Empirical antimicrobial treatment was
initiated with ceftriaxone 50 mg/kg/day at the emergency
room and was later increased to 100 mg/kg/day after
the CSF analysis result was obtained a few hours later
at an in-patient ward. After initial treatment, the
patient’s condition was stabilized. No new onset of
seizure was identified. The next day (day 2) of
admission, axillary temperature spiked to around 39.3°
and 39.8° Celsius and his general well-being did not
improve significantly. Physical examination did not
reveal any other possible cause; lumbar puncture for
CSF analysis was repeated. The second CSF analysis
revealed WBC of 3,165 cell/mm? (polymorphonuclear
cell 94%, mononuclear cell 6%, RBC 650 cell/mm?),
protein 279 mg/dL and sugar 35 mg/dL, blood sugar
121 mg/dL. Latex and gram stain remained negative.
Amikacin was added to ceftriaxone to expand coverage
against gram-negative enteric bacteria. At seventy-two
hours of admission, the third lumbar puncture and CSF
analysis was attempted due to the sustained fever, but
failed due to traumatic tap. Ceftriaxone and amikacin
were then replaced by meropenem to cover potential
drug resistant gram-negative pathogens. The peak
temperature went down to around 38° and 38.5° Celsius
after 24 hours of meropenem initiation. However,
the temperature went back up to 39° Celsius within
72 hours after meropenem therapy. As a result,
meropenem was replaced by the combination of
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vancomycin and ciprofloxacin to expand coverage
against drug resistant pneumococcus and beta-lactam
resistant salmonella, which are among the most
common cause of bacterial meningitis in Thailand.
Temperature began to decline within 24 hours after the
initiation of vancomycin plus ciprofloxacin and
remained seizure-free thereafter. On day 8 of
admission, hemoculture and CSF culture revealed
streptococcus group D (non-enterococci) sensitive to
penicillin, vancomycin, ceftriaxone, and cefotaxime
by disc diffusion method. The pathogens were detected
after 72 hours of incubation in broth at 37°C automate
BacT/Alert 3D system. Ciprofloxacin was then
replaced by penicillin G sodium. The fever gradually
disappeared and clinical well-being significantly
improved. Cranial ultrasonogram was performed on
day 10 of admission showing minimal bilateral
frontal, subdural effusion, and 1-cm widening of intra-
hemispheric junction. The head circumference was
measured daily and with no clinical sign indicative of
intracranial complication such as hydrocephalus or
ventriculitis. In addition, an echocardiogram was
conducted to rule out bacterial endocarditis commonly
associated with streptococcus group D bacteremia.
The results did not reveal any associated endocarditis.
A subsequent lumbar puncture was repeated on day 13
of admission, to assess the treatment response. The
CSF analysis showed the reduction of WBC counts to
135 cell/mm?, PMN 26% and mononuclear 74%,
protein 154.5 mg/dL, sugar 32 mg/dL, and blood sugar
101 mg/dL. CSF culture was negative.

The patient did not receive any additional
investigation or work-up for detecting immuno
deficiency. He continued to improve throughout his
hospital stay and was discharged after completing
a 2-week course of intravenous vancomycin and
penicillin G sodium. The results from Department
of Medical Sciences, National Institute of Health,
Thailand, was later reported back to QSNICH. The
pathogen identification was established by phenotypic
and genotypic characterization. The isolates identified
were gram-positive cocci, non-hemolytic, with positive
Lancefield’s D antigen and esculin hydrolysis. The
isolates phenotypic characteristics® were compatible
with those of Streptococcus bovis biotype II as shown
in Table 1 below. The genotypic characterization was
performed using the in-house multiplex polymerase
chain reaction (PCR), being developed at the
Miscellaneous Bacteriology Laboratory, Department
of Medical Science, Ministry of Public Health,
Thailand, using primers specific to S. agalactiae”,
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Table 1. Biochemical characteristics of streptococcus
group D nonenterococci isolated from blood and
cerebrospinal fluid

Characteristics Result
Haemolysis non-beta
Optochin -
Bile solubility -
Bile esculin +
Growth in 6.5% NaCl broth -
PYR -
Esculin

VP +
Mannitol -
Melibiose +
Sorbitol -
Trehalose +

PYR =pyrrolidonyl aminopeptidase; VP = Vogues Proskauer

Lane 1 = This current case

Lane 2 = S. agalactiae 3000 bp

Lane 3 = S. pneumoniae
1500 bp
Lane 4 = S. gallolyticus
900 bp

Lane 5 = S. suis 700 bp

500 bp

Lane 6 = S. intermedius 400 bp »

Lane 7 = S. anginosus group 300 bp
Lane 8 = Negative control

Lane M = 100 bp DNA ladder 100 bp

Fig. 1  Genotypic characterization by multiplex polymerase

chain reaction for S. gallolyticus subsp. pasteurianus

S. pneumoniae'V, S. gallolyticus"®, S. suis"?,
S. intermedius" and S. anginosus"®. The result of
multiplex PCR, which was applied directly to bacterial
colony, confirmed the identity of the organism as
being Streptococcus bovis subspecies pasteurianus
(Fig. 1).

The patient’s last follow-up at 4 years of age,
he appeared to have a normal developmental status
with no hearing impairment or long term neurological
sequelae.

Discussion

Invasive infection caused by S. bovis/
gallolyticus among the adult population in many
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Western countries is commonly known to be associated
with carcinoma of the gastrointestinal tract especially
colonic neoplasia®!). In contrast, one report from
Hong Kong found that the most common underlying
condition found among adults with S. bovis/gallolyticus
bacteremia was a biliary tract disease such as acute
cholangitis and/or cholecystitis®?. Similarly, the first
report of S. bovis biotype II infection in Thailand
indicates that liver cirrhosis was an underlying disease
of all seven adult cases presenting with spontaneous
bacterial peritonitis®?. Among the pediatric population,
S. bovis/gallolyticus is considered an uncommon cause
of invasive infection affecting mainly neonates and
young infants®?. Nevertheless, the true burden of
invasive infection caused by S. bovis/gallolyticus
may be under estimated due to several reasons such as
1) the limited availability of technical resource to
correctly identify this pathogen in many clinical
settings, 2) the high chance of being misidentified as
enterococci or other viridians streptococci due to their
similar phenotypic characteristics®*-?%), and 3) the delay
in obtaining the final report from another (and more
specialized) microbiological laboratory center makes
it unlikely for the patient’s medical record and/or
hospital database to be updated with the final result.
Furthermore, there is more than one variant of S. bovis/
gallolyticus that requires further detailed specification
such as expanded biochemical tests®*529, For
example, S. bovis can be identified as biotype II by its
ability to hydrolyze starch and ferment mannitol®*29.

Infections caused by S. bovis/gallolyticus
among neonates are rather indistinguishable from those
caused by group B streptococcus”. Proper identification
of the pathogen may have an important implication
for the antimicrobial selection. For example, penicillin
is generally considered to be adequate treatment for
S. bovis/gallolyticus infection. On the other hand, those
caused by enterococci and some viridan streptococcus
may require the addition of vancomycin therapy
due to their reduced susceptibility for penicillin and
other beta-lactam antibiotics®’3%. For this particular
patient, however, delayed defervescence, despite
the in vitro susceptibility, prompted the addition of
vancomycin to the treatment regimen resulting in rapid
defervescence within 24 hours. S. bovis/gallolyticus
was reported to be isolated from both human and
animal specimens such as pigeons or duckling®-49, A
recent report in Thailand showed that S. bovis, along
with other lactic acid bacteria, is commonly isolated
from Plaa-som, which is a Thai fermented fish product.
This particular dish in which whole fish or fish fillets
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are fermented with cooked rice or steamed sticky
rice, salt and garlic, is a local food staple commonly
consumed by many Thais“). Besides one case series
report of invasive S. bovis infection from adults in
Thailand®Y, the authors were unable to locate any
previous report of Streptococcus gallolyticus subspecies
pasteurianus causing invasive infection in Thai
children published in Thai and English literature.

Despite the availability of the molecular
genetics method, the identification and taxonomic
classification of S. bovis/gallolyticus remains a
challenge and rather confusing not only for general
pediatricians or internists but also clinical micro-
biologists and infectious disease physicians®?.
Recently, advances in molecular techniques have
led to further clarification and the update of the
current taxonomy of the so-called “S. bovis/equinus
complex@**), The new method, based on DNA-DNA
reassociation experiments by which four different
DNA clusters are identified, has reclassified what
was termed S. bovis. Group II contains three different
S. gallolyticus subspecies™, one of which is isolated
from our patients i.e., Streptococcus gallolyticus
subspecies gallolyticus. However, it is essential that
attending physicians be notified of its former name
“S. bovis” along with the updated recent nomenclature
when reporting the result. This is essential since the
lack of awareness of this change can lead to delayed
investigation that may lead to a diagnosis of serious
underlying condition especially carcinomatous change
of colon®, Despite the availability of information on
the new classification system™®, most microbiological
laboratories are currently neither able to accurately
identify the member of S. bovis group nor adopt the
new and complicated nomenclature which remains
subject for debate“®.

Studies in adults in many western countries
indicate that infection by Streptococcus gallolyticus
subsp. gallolyticus (formerly known as S. bovis bio
type I) is associated with colonic neoplasia®2447
whereas S. bovis biotype II appears to be associated
with meningitis“**?. This might be due to a unique
interaction between the biotype of pathogens and
host as proposed by Ruoff and colleagues®®. On the
other hand, among reports on invasive S. bovis/
gallolyticus infection in neonates, detailed specification,
and biotyping of causative strains were generally not
reported. However, in a few case series studies with
nine cases of neonatal S. bovis infection where biotype
data were available, all of them were caused by S. bovis
biotype I1¢¢73%5D  Therefore, the identification of

J Med Assoc Thai Vol. 95 No. 12 2012

the biotype may be clinically relevant. For example,
as mentioned earlier, S. bovis/gallolyticus (biotype I)
septicemia in adults is associated with underlying
colonic neoplasia and concomitant endocarditis. In
contrast, S. bovis/gallolyticus variant (particularly
biotype II) appears to be related to meningitis and/or
septicemia affecting mainly young infants or neonates
although reported cases in adults also exist. Similarly,
a recent report on bloodstream infections caused by
new species included in the old S. bovis group
illustrated the association between causative species
and clinical manifestations. For example, Streptococcus
gallolyticus subsp. gallolyticus blood stream infection
is a surrogate for endocarditis and/or intestinal
pathology, whereas Streptococcus gallolyticus subsp.
pasteurianus blood stream infection is suggestive of
an underlying hepato-biliary disease®?.

Further investigations are required to examine
the underlying mechanisms responsible for these
apparent associations between clinical syndromes
and the bacteria’s biotype.

Conclusion

The present report describes a case of invasive
infection in a young infant due to Streptococcus
gallolyticus subspecies pasteurianus. The public
health significance of this pathogen as a cause of
invasive infection in infants and children remains to
be elucidated.
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