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Here we report the detection of Sneathia species most closely related to Sneathia sanguine-
gens, an infrequently reported bacterium, in the cerebrospinal fluid of a neonate by a culture in-
dependent method. Even though on rare occasions, this bacterium was isolated previously
from the blood of neonatal bacteraemia cases. To the best of our knowledge there exists no pre-
vious report of detection of S. sanguinegens in the cerebrospinal fluid even though recently
there has been a report of isolation of closely related species, Leptotrichia amnionii. The
neonate recovered following antimicrobial therapy for 21 days. We conclude that uncultivable
or difficult- to-cultivate bacteria like Sneathia could be an emerging pathogen for neonatal

infection.

INTRODUCTION

Sneathia is an emerging pathogen of the female genital tract
having a significant role in obstetrics and gynaecological
health [1]. Sneathia sanguinegens has been previously
reported in post-partum as well as neonatal bacteremia [2].
Though initially assigned to genus Leptotrichia it was later
shown that Leptrochia sanguinegens was distinct from L. buc-
calis and was assigned to the genus Sneathia as S. sanguine-
gens sp.nov [3]. Due to its fastidious nature, detection of this
bacterium may not be possible by a culture-based method [4].
Reports available have implicated difficult to cultivate, un-
cultivated or previously unrecognized organisms in early
onset neonatal infections [5]. To the best of our knowledge
there exists no previous report of detection of S. sanguinegens
in the cerebrospinal fluid (CSF), even though recently there
has been a report of isolation of closely related species,
Leptotrichia amnionii [6]. It has been suggested that L. amnio-
nii is better assigned to genus Sneathia than Leptotrichia [7].
Here we report the detection of Sneathia species closely
resembling S. sanguinegens in the CSF of a neonate by amp-
lification and sequencing of the 16SrRNA gene. The bacteria
could not be isolated by culture. The neonate recovered
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following antimicrobial treatment in combination with pipera-
cillin and netilmicin for 21 days.

CASE REPORT

A female neonate was delivered at 36 weeks of gestational age
by preterm vaginal delivery with maternal history of unex-
plained preterm labour of 16 h and rupture of membrane for
2 h in a tea garden hospital. The neonate was referred to a ter-
tiary level care unit at 10 h of life for poor feeding and leth-
argy. On admission she was found to have poor muscle tone
and was hypothermic. In view of maternal unexplained
preterm labour and clinical symptoms in baby, sepsis was con-
sidered as a probability and antibiotics amikacin (15 mg/kg IV
once daily) and ciprofloxacin (10 mg/kg IV 12 hourly) were
started after taking blood culture sample which did not show
any growth. Amikacin was started as the first line of treatment
for sepsis and ciprofloxacin was combined in the backdrop of
existing sensitivity pattern of the commonly encountered iso-
lates in the setting. Sepsis screen was also positive (C-reactive
protein value of 4.03 mg/dl with a laboratory cut-off value of
4 mg/dl and the total count of 15 600 cells/mm? of blood).
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At 34 h of life antibiotics were upgraded to second-line treat-
ment, piperacillin (100 mg/kg IV once daily) and netilmicin
(7.5 mg/kg IV once daily), based on the protocol of the unit
(common culture sensitivity pattern of last 6 months) due to
clinical deterioration of baby when CSF was also examined.
The CSF was suggestive of meningitis. The CSF biochemical
parameters had shown a protein value of 180 mg/dl and sugar
of 10 mg/dl versus corresponding blood sugar of 70 mg/dl and
total CSF cell of 920 cells/mm> with 80% polymorphs. The
CSF sample was processed for isolation of bacteria. Briefly,
the CSF was centrifuged at 1000 x g for 10—15 min. 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). No bacteria could be
seen in the gram stain. The inoculated plates were then incu-
bated under aerobic condition at 37°C with 5% CO,. A blood
agar plate was also incubated under anaerobic condition.
Cultures did not show any growth under aerobic as well as an-
aerobic conditions after 5 days. In the meantime 16SrRNA
gene amplification was carried out directly on a CSF sample
to exclude the presence of any organism. DNA was extracted
as previously described [8]. The supernatant was used as DNA
template. An ~1400 bp amplified product of the 16STRNA
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 a commercial kit (High Pure PCR
Product Purification Kit, Version 15, Roche, Germany) as per
the manufacturer’s instructions. An 884 consensus sequence
was obtained after sequencing and editing of the amplified
product. A search for similar sequence in the GenBank database
had shown 100% homology to that of Sneathia sanguinegens
strain NTS65407 with accession number HM567404 isolated
from a case of arthritis [9]. The sequenced gene was deposited
at Genbank with accession number KJ194587.

The neonate recovered with treatment with netilmicin for
7 days and piperacillin for 21 days and was discharged. On
follow-up after 2 weeks the neonate was normal on neuro-
logical assessment.

DISCUSSION

Sneathia species are morphologically described as fastidious,
gram negative, non-motile, anaerobic bacteria [2]. Sneathia
species commonly inhabit the human vagina and has been
accounted for preterm delivery as well as neonatal bacter-
aemia [1, 2, 4]. This could also explain the preterm delivery in
the present case. A previous study on amniotic fluid samples
from preterm births found Sneathia sanguinegens as the third
most frequently encountered taxon, overall suggesting it to be
an intra-amniotic pathogen. [4]. The first case of early onset
meningitis due to L. amnionii, closely related to S. sanguine-
gens, was recently reported in a neonate with intrauterine
growth retardation [5]. They could isolate this organism after
prolonged incubation after 5 days. In our case we could not
isolate this bacterium even after 5 days of incubation.
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The antibiotics chosen for empirical treatment of a neonate
is based on taking into account the probable pathogens and
their susceptibility pattern in the setting [10]. The neonate
showed clinical deterioration with initial treatment with ami-
kacin and ciprofloxacin before the microbiological report was
available. Ciprofloxacin also is not the treatment of choice for
meningitis due to its poor penetration [10]. Previous authors
have reported the ineffectiveness of aminoglycoside against
Sneathia [9]. The neonate however responded to piperacillin
and netilmicin combination which are shown to be effective
against Gram-negative bacteria which are highly resistant [10,
11]. Since we could not isolate the Sneathia species by
culture, its susceptibility pattern could not be determined.

We suspect that in our case the maternal genital tract could
be a source for infection. Screening of the maternal genital
tract for Group B Streptococci (GBS) and administration of
prophylaxis against the same have shown the reduction in neo-
natal sepsis associated with this organism [12]. This provides
evidence that the maternal genital tract is a source for neonatal
infection. The programmes are targeted only to GBS.
Maternal screening for other pathogenic bacteria likely to
cause neonatal infections could also help in the reduction of
fatal neonatal outcome in regions where they are the common
aetiology. The problem could arise when such bacteria are un-
cultivable or difficult-to-cultivate.

We therefore conclude that uncultivable bacteria or difficult-
to-cultivate bacteria like Sneathia could be an emerging patho-
gen for neonatal infection. This is of concern in developing
countries with a high neonatal mortality rate and where most of
the health facilities are not equipped with molecular diagnostics
facilities; hence in most cases it will remain undiagnosed if de-
pendent on conventional method alone.

FUNDING

This work was supported by the Indian Council of Medical
Research (ICMR), New Delhi.

REFERENCES

1. Harwich MD, Jr, Serrano M, Fettweis JM, Alves JMP, Reimers MA,
Vaginal Microbiome Consortium (additional members), Buck GA,
Jefferson KK. Genomic sequence analysis and characterization of
Sneathia amnii sp. nov. BMC Genomics 2012;13(Suppl. 8):S4.

2. Hanff PA, Rosol-Donoghue JA, Spiegel CA, Wilson KH, Moore LH.
Leptotrichia sanguinegens sp. nov., a new agent of postpartum and
neonatal bacteremia. Clin Infect Dis 1995;20:S237—39.

3. Collins MD, Hoyles L, Tornqvist E, von Essen R, Falsen E.
Characterization of some strains from Human Clinical Sources which
resemble ‘Leptotrichia sanguinegens’: description of Sneathia
sanguinegens sp. nov., gen. nov. Syst Appl Microbiol 2001;24:358—61.

4. DiGiulio DB, Romero R, Amogan HP, Kusanovic JP, Bik EM, Gotsch F,
Kim CJ, Erez O, Edwin S, Relman DA. Microbial prevalence, diversity
and abundance in amniotic fluid during preterm labor: a molecular and
culture-based investigation. PLoS One 2008;3:¢3056.

5. Wang X, Buhimschi CS, Temoin S, Bhandari V, Han YW, Buhimschi IA.
Comparative microbial analysis of paired amniotic fluid and cord blood
from pregnancies complicated by preterm birth and early-onset neonatal
sepsis. PLoS One 2013;8:e56131.



Page 114

U. Devi et al.

6. Decroix V, Goudjil S, Kongolo G, Mammeri H. ‘Leptotrichia amnionii’,

a newly reported cause of early onset neonatal meningitis. J Med
Microbiol 2013;62:785—88.

. Eribe ERK, Paster BJ, Caugant DA, Dewhirst FE, Stromberg VK,
Lacy GH, Olsen I. Genetic diversity of Leptotrichia and description of
Leptotrichia goodfellowii sp. nov., Leptotrichia hofstadii sp. nov.,
Leptotrichia shahii sp. nov. and Leptotrichia wadei sp. nov. Int J Syst
Evol Microbiol 2004;54:583—-92.

. Chakrabarti P, Das BK, Kapil A. Application of 16SrDNA based
seminested PCR for diagnosis of acute bacterial meningitis. Indian J Med
Res 2009;129:182—88.

. Bachy B, Bemer P, Tortellier L, Giraudeau C, Reynaud A, Corvec S. First

case of septic arthritis due to Sneathia species most closely related to
S. sanguinegens. J Med Microbiol 2011;60:1693—96.

. Sankar MJ, Agarwal R, Deorari AK, Paul VK. Sepsis in newborn. Indian

J Pediatr 2008;75:261—66.

. Fu KP, Neu HC. In vitro study of netilmicin compared with other

aminoglycosides. Antimicrob Agents Chemother 1976;10:526—34.

. Schrag SJ, Zywicki S, Farley MM, Reingold AL, Harrison LH,

Lefkowitz LB, Hadler JL, Danila R, Cieslak PR, Schuchat A. Group B
streptococcal disease in the era of intrapartum antibiotic prophylaxis.
N Engl J Med 2000;342:15—-20.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


