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1. Introduction

2. MATERIALS AND METHODS

Globicatella sanguinis is known to cause various diseases including meningitis in children 

and adult as well as in animals. However, its role in causing neonatal meningitis was not known. 

Here we report isolation of this bacterium from cerebrospinal fluid of a neonate, and to best of 

our knowledge is the first case in a neonate. The identification of the isolate required both 

phenotypic as well as genotypic characterisation.  The neonate recovered following 

antimicrobial treatment with cloxacillin and amikacin. Through this report we would like to 

highlight the fact that identification based on phenotypic methods alone can misidentify many 

bacteria which may affect specific antibiotic prescription. 

Bacterial infection is responsible for three-quarters of the 

million global neonatal deaths per year [1]. Empiric treatment 

initiated to reduce the fatal outcomes in this age group, are based 

on the common pathogens encountered and sensitivity pattern of 

those. But in the recent years emergence of rare bacterial 

pathogens are being witnessed [2-3] which may or may not be 

cleared by the empiric treatment. Here we report isolation of 

another uncommon bacterial pathogen, Globicatella sanguinis 

from a two day old neonate with meningitis and to best of our 

knowledge is the first case.

A 2 day old female neonate was referred to a tertiary level 

hospital in Northeast India, with history of seizure and refusal to 

feed. The neonate was born to a 23 year old primigravida by 

spontaneous vaginal delivery at 38 weeks of gestation, with a 

birth weight of 3205 grams and cranial circumference of 35 cm, in 

a district hospital. The mother's antenatal history was uneventful.  

Duration of labour was of six hours with spontaneous rupture of 

membrane for half an hour prior to delivery. On examination the 

neonate was afebrile and had normal anterior fontanel. Sepsis 

screen was positive with C-reactive protein value of 1.81mgl-1. 

The total leucocyte count was 7900 cells mm-3, absolute 

neutrophil count of 3950 cells ml-1 and haemoglobin of 15.25gdl-

1.No band cells or toxic granules were seen. Blood culture and 

lumbar puncture was performed after obtaining a positive sepsis 

screen test and on clinical suspicion of meningitis. One ml of blood 

was collected in one blood culture bottle (BHI broth, Hi Media, 

Mumbai)) for culture and was processed using conventional 

method. The cerebrospinal fluid (CSF) biochemical parameters had 

shown a protein value of 62.1 mg dl-1 and sugar of 49.8 mg dl-1 

(simultaneous random blood sugar value of 71mg dl-1). Cytological 

examination showed a cell count of 5cells mm-3 (all lymphocytes, 5-

7 red blood cells per high power field). She recovered following 

antimicrobial treatment (cloxacillin and amikacin) for 14 days. This 

combination is the first line of treatment given for gram positive 

bacteria in the Unit. Since the patient was responding to the above 

combination this treatment was continued. CSF culture was not 

repeated. 

The CSF sample was processed for isolation of bacteria. Briefly, 

the CSF was centrifuged at 1000 x g for 10-15 minutes. One drop of 

sediment was used to prepare the Gram stain and one drop was used 

to streak the primary culture media (blood agar, chocolate agar and 

Mac Conkey agar). Gram stain of the deposit did not reveal any 

bacteria. The inoculated plates were incubated under aerobic 

condition at 37°C with 5% CO2. After 48 hours of incubation pin 

point, alpha haemolytic colonies appeared on blood agar. Similar pin 

pint colonies were also observed on Chocolate agar plate. No growth 

was observed on Mac Conkey.  On gram staining it appeared as gram 

positive cocci arranged in chains and pairs. It was catalase negative 

and showed no zone of inhibition around a 5µg disc of optochin. It 

was presumptively identified as viridans streptococci. For further 

identification the following biochemical tests was carried out to 

differentiate it from morphologically similar bacteria: growth at 

10˚C, 45C˚and 6.5% NaCl, The observed results are shown in Table 1. 

The isolate was excluded as enterococci due its inability to grow at 

10˚C and as viridans streptococci due to its ability to grow in 6.5% 

NaCl. The isolate failed to agglutinate with latex agglutination 

reagent (HiStrep Latex test kit, HiMedia, Mumbai) specific for 

Lancefield groups A, B, C, D, F and G of streptococci. The isolate could 
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not be identified by the initial biochemical tests for identifying 

alpha-hemolytic streptococci. Standardized systems like Rapid ID 

32 STREP or API 20 STREP known to identify alpha haemolytic 

streptococci is not available at our setting.

In order to confirm its identity amplification and sequencing of 

the 16S rRNA gene was carried out. Isolate was grown overnight in 

brain heart infusion and harvested the following day by 

centrifugation. The DNA was then extracted using PureLink 

Genomic DNA Kit (Invitrogen, USA) following manufacturer's 

instructions. An approximately 1400 bp amplified product of the 

16SrRNA gene was amplified using universal primers (Forward 

primer: 5'-AGA GTT TGA TCC TGG CTC AG-3' and Reverse primer: 5'-

ACG GCT ACC TTG TTA CGA CTT-3').The amplified product was 

purified using commercial kit (High Pure PCR product purification 

kit, Version 15, Roche, Germany) as per manufacturer's instructions. 

A 1450 consensus sequence was obtained after sequencing and 

editing of amplified product. A search for similar sequence in the 

GenBank database had shown 99% homology to that of Globicatella 

sanguinis strain1152-78 (Genbank accession no: NR_104716.1) as 

well as G. sulfidifaciens strain CCUG 44365 (Genbank accession no: 

NR_025437.1).In order to characterise the isolate further 

biochemical tests were included: Voges-Proskauer, urease, β-

galactosidae production, hydrogen sulphide production, arginine 

hydrolysis, acid production from mannitol, maltose, melibiose, 

sorbitol, sucrose, lactose, trehalose, raffinose, L-arabinose, and 

inulin. The results are shown in Table 1. Comparison of the 

biochemical profile of the isolate with the available profiles available 

for G. sanguinis and G. sulfidifaciens was done. Our isolate was 

similar to G sanguinis in sixteen out of the nineteen tests done while 

only in nine tests to that of G. sulfidifaciens. The isolate was thus 

identified as Globicatella sanguinis. The sequenced gene was 

deposited at Genbank with accession number KJ680157.

The blood culture was negative until 5 days of incubation.

The antibiotic susceptibility test was done using disc diffusion 

according to Clinical and Laboratory Standards Institute guidelines 

and zone diameter or MIC interpretive standards for Streptococcus 

spp. Viridans Group was used for ampicillin, penicillin, cefipime, 

cefotaxime, ceftriaxone, erythromycin, levofloxacin, ofloxacin, 

vancomycin and linezolid and for S.pneumoniae were used for 

trimethoprim-sulfamethoxazole. S. pneumoniae ATCC 46199 was 

used as the control strain [4].The isolate was sensitive to 

levofloxacin, ofloxacin, vancomycin and linezolid. It was resistant to 

ampicillin, penicillin, cefotaxime, ceftriaxone, cefepime, 

erythromycin and trimethoprim-sulfamethoxazole. 

Globicatella sanguinis is an alpha haemolytic, catalase negative, 

facultatively anaerobic gram positive cocci. Identification of this 

bacterium with conventional tests is difficult.  In fact there exist 

various descriptions of biochemical reactions for the same species 

[5-8]. The colony morphology of these strains makes it 

indistinguishable from viridans streptococci, enterococci and 

aerococci. Even though ability to grow in 6.5% NaCl and inability to 

grow at 10˚C helps it to distinguish it from viridans streptococci and 

enterococci respectively, it is difficult to differentiate it from 

Aerococcus [6]. Standardized systems like Rapid ID 32 STREP or 

API 20 STREP known to identify alpha haemolytic streptococci [8] 

but it was not available at our setting. In human its clinical 

significance was documented in previous occasions when it was 

isolated from blood, urine and cerebrospinal fluid from cases of 

urinary tract infections, bacteraemia and meningitis respectively 

[6,7,9].  The first report of isolation of this bacterium from Asia 

was recently from a 70 year old male patient who had meningitis 

following a head injury operation [9].He recovered following 

treatment with vancomycin. In the present case the blood culture 

did not show growth of any organism and the biochemical and 

cytological profile were not conclusive for meningitis. It was 

previously documented that neonatal meningitis frequently 

occurs in absence of bacteremia and in presence of normal CSF 

parameters [10]. The isolate was resistant to cefotaxime, a 

common antibiotic used in neonatal sepsis/meningitis. 

Cefotaxime resistance was observed by others too 6,8. It was 

suggested that resistance to this antimicrobial could help in 

presumptive identification of this bacterium [8].

This is the first case of isolation of Globicatella sanguinis from a 

neonate. In view of increasing emergence of drug resistant 

bacteria institution of proper antibiotic becomes an absolute 

necessity. This can be obtained through correct identification of 

clinical pathogens and treatment based on sensitivity pattern.  

Even though no previous reports exist demonstrating the 

effectiveness of aminoglycosides agsinst Globicatella sanguinis in 

the present case the neonate responded to the combination of 

cloxacillin and amikacin. 

Table 1: Biochemical profile of our isolate and comparison 

with Globicatella sanguinis isolates characterised by 

different studies

RESULTS AND DISCUSSION 
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CONCLUSION

Through this report we would like highlight the fact that 

identification based on phenotypic methods alone can misidentify 

many bacteria which may affect specific antibiotic prescription. 

Through this report we would like highlight the fact that 

identification based on phenotypic methods alone can misidentify 

many bacteria which may affect specific antibiotic prescription. In 

developing countries like India where child mortality due to 

infections is quite high, the inclusion of molecular diagnostic 

methods could play an important role in its reduction.
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