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Listeria meningitis in a three year old immunocompetent child: a 
case report from a tertiary care hospital in Nepal
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ABSTRACT
Listeria. monocytogenes may cause meningitis, meningoencephalitis, brain abscess, pyogenic arthritis, 
osteomyelitis, and liver abscesses in the pediatric age group. Listeria meningitis, though common in 
infants, is extremely infrequent in immunocompetent children. The course of meningoencephalitis by 
Listeria is often severe and even fatal, especially in those having an underlying predisposing condition. 
We hereby report a case of meningitis due to L. monocytogenes in a previously healthy three year old 
female child. The case is reported for its rarity and fatal outcome in an immunocompetent child. A three 
year old female child was referred to Manipal Teaching Hospital, a tertiary care hospital in western Nepal 
after three days of treatment with IV ceftriaxone for fever, excessive sleepiness and cough. The child had 
developed all features of meningitis and was kept on IV ceftriaxone and vancomycin. Culture of her CSF 
and blood grew L. monocytogenes. However, before the culture and sensitivity report for switch over of 
the antibiotics could be available, the child died in spite of supportive management for seizures, hypoxia 
and hypotension. This was an uncommon pathogen to cause meningitis considering the age of the child 
and her immune status. Thus there should always be a high index of suspicion among the clinicians 
and microbiologists for such rare pathogens which might be intrinsically resistant to many empirically 
administered antibiotics.
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INTRODUCTION
Listeria are gram positive short rods, often 
pleomorphic and motile at room temperature.1  Of 
all the members of Listeria, Listeria monocytogenes 
happens to be a human pathogen. This organism 
is found in the soil and water, wild animals, and 
livestock, and usually causes human infection 
through contaminated food.2 L. infections are 
commonly seen in immunocompromised patients, 
pregnant women, and infants; but are extremely 
unusual in healthy children.2-4 It can cause invasive 
and disseminated disease including central 
nervous system infections, endocarditis, and sepsis, 
especially in patients with organ transplants, 
with malignancies and on immunosuppressive 
therapy.5,6 An infection during pregnancy can 
cause miscarriage, and premature birth, as well as 
amnionitis, disseminated abscess accompanied by 
sepsis, late-onset meningitis and pneumonia.7

Meningitis due to Listeria, though commonly 
encountered during the neonatal period, is 
not uncommon among immunocompromised 
individuals of other age groups. However, there are 
scanty reports of listeriosis in immunocompetent 
subjects, especially in children.8 In view of the 
above, we report a case of meningitis due to L. 
monocytogenes in a three year old immunocompetent 
child with normal developmental milestones and 
without any underlying predisposition. 

Case Report
A 3-year-young female child, referred to Manipal 
Teaching Hospital, Pokhara,  Nepal presented with 
complaints of fever since 5 days, occasional cough 
since four days, excessive drowsiness since three 
days and diminished response since one day. Upon 
enquiry from the mother, it was noted that fever was 

Fig. 1: 5% Sheep Blood Agar showing beta haemolytic 
colonies.

Fig. 2: Gram stained preparation showing gram 
positive pleomorphic coccobacilli.

Fig. 3: Organism showing motility in SIMincubated 
at 250C, (B )  while there was absence of motility on 

incubation at 370 C (A ).

Fig. 4: Bile esculin agar showing hydrolysis of esculin 
by the organism .

intermittent in nature reaching 1000 F accompanied 
by chills and rigor with sweating. The child had 
occasional cough lasting <1sec, 2-3 bouts/episode, 10-
12 episodes/day with occasional projectile vomiting 
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the patient died on day three of her admission. The 
culture and sensitivity report for switch over of 
antibiotic therapy was not available ante mortem. 
Autopsy was not performed as the parents did not 
consent for it.

Discussion
L. monocytogenes usually presents as bacteraemia or 
meningitis or both. The predisposing factors include 
pregnancy, diabetes mellitus, malignancy, collagen 
disorders and immunosuppression.10  In cases of 
early onset neonatal Listeriosis, the infant is infected 
in utero presumably by transplacental infection 
from the bacteraemic mother. Though Listeriosis is 
common in neonates, it is rare in immunocompetent 
children.11

Clinical progress of meningoencephalitis caused 
by Listeria is rapid and the disease is invariably 
associated with high mortality rate.4,12 The present 
case was a three year old healthy immunocompetent 
child and thus was thought to be an unlikely 
candidate for Listeriosis. Therefore, the child was 
kept on empiric ceftriaxone and vancomycin before 
being referred to MTH and was continued with the 
same regimen awaiting the culture and sensitivity 
report.  The child expired before the culture and 
sensitivity report from CSF or blood was available.  

The common etiological agents of meningitis in this age 
group are Haemophilus influenzae and Streptococcus 
pneumoniae. Therefore, many institutions advocate 
empiric treatment of suspected bacterial meningitis 
with 3rd generation cephalosporins.13 Alarmingly, 
Listeria is intrinsically resistant to cephalosporins.9,14 
Listeria  is not known to be resistant to vancomycin 
hence in vitro susceptibility test against vancomycin 
was not performed. Recommended treatment of 
Listeria meningitis includes a combination therapy 
of ampicillin (25- 100mg/kg body weight 4 hourly) 
and gentamicin (1-1.7mg/kg body weight 8 hourly 
for synergy) for at least 2-3 weeks.12 Although 
case reports documented partial success with 
vancomycin, there have been evidences of clinical 
failure with this agent.12 Thus empirical treatment 
with ceftriaxone and vancomycin in such cases could 
prove catastrophic.15 

Success rates in treating Listeria meningitis are 
reported to be high with the use of ampicillin or 
penicillin combined with aminoglycosides like 
amikacin or gentamicin, while penicillin resistant 
or penicillin allergic cases were effectively treated 
with trimethoprim-sulfamethoxazole.2,16 The isolate 
in our case was sensitive to penicillin, but resistant 
to ceftriaxone and ampicillin. Though ceftriaxone 
resistance in Listeria is not uncommon,9,14 ampicillin 
resistance and penicillin sensitive strains have been 
reported earlier. Safdar and Armstrong  documented 
clinical isolates of L. monocytogenes resistant in 
vitro to peniciilin and/or ampicillin.17 In accordance 
with the above, it was proposed that resistance in 
some strains of L. monocytogenes to ampicillin was 
not because of beta-lactamase activity or altered 

containing food particles. The mother also provided 
history regarding the child’s excessive sleepiness, 
decreased feeding and decreased responsiveness 
since few days preceding her present illness. The 
child was vaccinated as per schedule. There were 
no rashes on the body, no abnormal body movement 
or bluish discolouration. The patient was treated at 
other medical facility with antipyretics, cough syrup 
and intravenous ceftriaxone. In spite of this treatment 
for 3 days, her condition deteriorated and she was 
referred to the Manipal Teaching Hospital (MTH), a 
tertiary care teaching hospital in western Nepal.

On examination, the child had an average built, 
with definitive signs and symptoms of meningitis, 
including neck rigidity and features of raised 
intracranial tension. The child developed seizures on 
the day of admission within an hour and her blood 
pressure dropped to 66/ 27 mm Hg within the next 8 
hours. Thus she was managed with anticonvulsants 
and vasoppressure drugs in addition to continuance 
of empirical ceftriaxone 650 mg IV BD (100mg/kg 
body weight per day in two divided doses; weight 
of the baby being 13 kg) and Inj vancomycin 190 mg 
(50-60 mg/kg body weight per day in divided doses) 
in 50 ml normal saline over one hour qid.  The CSF 
was turbid and showed 18 WBC/cubic millimetre; 
predominantly lymphocytes. Protein content was 
182 mg/dl, and sugar 5 mg/dl. CT scan of brain was 
normal. The CBC picture depicted a total WBC of 
13900/mm,3 neutrophil 57%, lymphocytes 43%, Hb 
10.3%, and platelet count 1,00,000/mm 3

Gram staining of the CSF showed mononuclear cells 
but no bacteria could be found. The CSF was inoculated 
onto sheep Blood Agar (BA), Chocolate Agar (CA), and 
MacConkey Agar (MAC). After 24 hours of incubation, 
the BA plate showed growth of small, round, smooth, 
translucent beta haemolytic colonies (Fig.1). CA also 
revealed growth of tiny smooth glistening colonies. 
No growth however, was detected on the MCA plate. 
Blood culture showed turbidity after 72 hours of 
incubation. Subculture onto BA showed smooth 
round beta haemolytic colonies similar to those 
from CSF. Gram staining from colonies showed gram 
positive, short, nonsporing bacilli with diptheroid 
like arrangement (Fig. 2). 

Tumbling motility was demonstrated by a hanging 
drop preparation from the growth in nutrient broth 
and sulphide indole motility (SIM) agar incubated at 
25° C showed that the organism was motile at room 
temperature. However, it did not show motility when 
tested from the culture in nutrient broth and SIM 
incubated at 37° C (Fig. 3). The organism was capable 
of growing at 40 C. It was catalase positive, oxidase 
negative, did not produce H2S and hydrolysed 
esculin (Fig. 4). The isolate was, thus, identified as 
L. monocytogenes based on the above mentioned 
characteristics.9 The organism was sensitive to 
penicillin, chloramphenicol, erythromycin and 
polymixin B, but resistant to ceftriaxone and 
ampicillin.

Despite empirical antibiotics and supportive 
management for seizures, hypoxia and hypotension 
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penicillin binding proteins (PBPs), but could be 
due to acquisition of transposon carrying genetic 
elements in vivo from other bacteria.17,18 Since 
transposons were frequently transferred between 
representatives of various Listeria species and also 
from other gram positive bacteria like Enterococcus, 
it is easy to envisage an in vivo situation in which such 
molecules might induce resistance to ampicillin.18

In clinical specimens, the organism can be observed 
to be gram variable, and due to its morphological 
resemblance with many Diphtheroids, L. 
monocytogenes may often be regarded as a 
contaminant.   CSF direct smear showing lymphocytic 
pleocytosis and CSF analyses commensurate 
with meningitis and/ or meningoencephalitis,7,11 
accompanied by  isolation of a diphtheroid like 
organism from CSF should never be disregarded. 
One should always have a high index of suspicion 
while encountering such rare pathogens and 
should always be vigilant   of the possibility   that 
the pathogen could be Listeria monocytogenes,19,20 
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Discordant penicillin and ampicillin sensitivity/ 
resistance should be confirmed by other advanced 
investigations.

In conclusion, this case report highlights the need for 
awareness among the physicians and microbiologists 
about uncommon pathogens and their uncommon 
antibiogram. The gram positive bacillus from 
CSF and blood culture may not necessarily be a 
contaminant. It should be properly identified. The 
empirical antibiotic treatment needs review if the 
clinical response is inadequate.
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