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Brief Communication
Liofilchem® O.A. Listeria agar and direct CAMP test  
provided sooner Listeria monocytogenes  
identification from neonatal bacteremia
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Abstract: Listeria monocytogenes infection in pregnant women and newborns is a cause for serious concern, and 
invasive disease outcome strongly depends on prompt antibiotic therapy. To provide sooner identification from neo-
natal bacteremia we performed a CAMP test directly on positive blood aliquots and inoculated the Liofilchem® O.A. 
Listeria chromogenic agar as well, thus providing a 24-h turn-around time for response.
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Listeria monocytogenes is a gram positive, fac-
ultatively aerobic, facultatively intracellular 
bacterium that is responsible for human and 
veterinary listeriosis [1, 3]. It is almost ubiqui-
tous in soil, vegetables, silage and water, and 
inhabits the enteric tract of humans and ani-
mals [1]. The organism is therefore a foodborne 
pathogen [1] and, due to its ability to survive 
hostile conditions (wide pH range, elevated salt 
concentration, refrigeration), it represents a 
cause for concern in the food industry [3]. 
Disease includes cases and outbreaks of 
febrile enteritis in otherwise healthy subjects 
as well as invasive disease, mostly affecting 
pregnant women, neonates, the elderly, and 
patients with underlying degenerative disor-
ders and/or T-cell-related immune system 
impairment [1, 3]. Clinically, meningitis and 
septicemia are mostly reported [1, 3]. Mortality 
rate is high (20-30% of cases), and neurological 
and psychiatric sequelae may be observed in 
survivors, that is up to 11% of neonates and 
30% of adults who survive central nervous sys-
tem infection [1, 3]. During pregnancy, particu-
larly, cellular immunity is minimal owing to the 
increased progesterone levels, which make 
women significantly susceptible to intracellular 

microorganisms [3]. Susceptibility to L. mono-
cytogenes is particularly high in late gestation; 
listeriosis, in fact, mostly occurs in the third tri-
mester, rarely in the second, exceptionally in 
the first, although early infection usually has a 
poorer prognosis for fetuses and generally 
results in miscarriage or stillbirth; vertical trans-
mission, again, is frequent as the organism 
shows uterus and placenta tropism [3]. Among 
the 13 serotypes of L. monocytogenes des- 
cribed thus far, 1/2a, 1/2b and 4b are respon-
sible for most of the human disease cases [3].

Affected women may be asymptomatic or suf-
fer from a nonspecific syndrome (flu-like symp-
toms, headache, backache, muscular pain, 
vomiting and diarrhea, sore throat), so listerio-
sis is often ignored, thus resulting in chorioam-
nionitis, miscarriage, stillbirth, preterm delivery, 
maternal and newborn septicemia [3].

Early-onset neonatal listeriosis (called granulo-
matosis infantiseptica) is acquired in utero via 
transplacental transmission, it develops at a 
mean of 36h after birth and presents (probably 
owing to aspiration of infected amniotic fluid) 
with sepsis (81-88%), pneumonia or respiratory 
distress (38%), meningitis (24%); formation and 
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dissemination of abscesses and granulomas in 
multiple organs may also occur and the mortal-
ity rate for infants born alive is around 20% (the 
frequency of abortion and stillbirth increases 
the overall mortality to more than 50%) [3].

The late-onset disease develops instead 2-3 
weeks after delivery; infection, in this case, 
occurs by contamination through the birth 
canal, and presents as sepsis, meningitis or 
meningoencephalitis [3]. Mortality rate is about 
10% and numerous surviving babies develop 
serious and chronic neurological sequelae, 
such as blindness and delayed mental develop-
ment [3].

Microscopic examination may fail in presump-
tively identifying L. monocytogenes from posi-
tive blood samples, as the pathogen may 
appear as Gram variable and pleomorphic, thus 
mimicking Gram negative bacteria as well as 
streptococci, enterococci, Nocardia and coryne- 
forms [8]; again, expression of flagella is tem-
perature-dependent in this species and, at 
mammalian host physiologic temperature 
(37°C), L. monocytogenes cannot produce 
them and it is therefore nonmotile, while at 
≤30°C motility is observed, as flagellar gene 
transcription occurs [2]. 

Hence, usually, as soon as blood bottles posi-
tivity is detected, cultures on agar media are 
performed, and 24h-incubation colonies are 
used for biochemical identification (i.e. by the 
Vitek2 GP card, BioMérieux, France) and CAMP 
test [6]. Both assays are read after further 24 
hours, then clinicians receive response with a 
48-turn around time (TAT) from detection of 
blood positivity. 

When managing two neonatal bacteremias 
occurred in the Pescara Civic Hospital, during 
2013, we tried to shorten TAT for response by 
providing clinicians with a soon identification of 
L. monocytogenes, if present. Then, on the 
same day that blood samples were detected as 
positive (through the BacT/Alert system, 
BioMérieux) CAMP test was performed directly 
with blood aliquots; concomitantly, Try- 
pticase Soy, Mac Conkey, Mannitol Salt and 
Sabouraud agar (plates by Liofilchem®, Italy) 
were inoculated as well as, additionally, the 
Liofilchem® O.A. Listeria. The latter is a chromo-
genic medium designed to detect the organism 
from food specimens. After 24h incubation, 
both CAMP tests were positive [6] (Figure 1), 

Figure 1. Direct CAMP test: orange arrow, β-hemoly- 
sin-producing Staphylococcus pseudintermedius 
isolate (tester strain); green arrow, zone of CAMP 
reaction (indicating test positivity); blue arrow, L. 
monocytogenes-containing blood inoculum (mild L. 
monocytogenes hemolysis is visible).

Figure 2. Listeria monocytogenes on the Liofilchem® 
O.A. Listeria agar (24h incubation).

Figure 3. Particular from Figure 1.
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and light-blue colonies (indicating L. monocyto-
genes, according to the manufacturer) were 
grown on the chromogenic medium (Figures 2, 
3). Clinicians then received response with a 
24h-TAT from blood bottle positivization, 
instead of the above 48h (Figure 4). 

Identification was finally confirmed through 
Vitek2, along with squencing of 16S rRNA and 
hlyA gene, using L. monocytogenes ATCC 7644 
as reference strain. The isolates were stored 
into the laboratory bacterial collection under 
the accession numbers Lm317 and Lm338, 
and were found to belong to 1/2a and 1/2b 
serotypes, respectively (molecular character-
ization and serotyping were carried out at the 
Faculty of Bioscience and Technology for Food, 
Agriculture and Environment, University of 
Teramo, Italy). 

First described several years ago, CAMP test 
still remains a reliable tool to identify L. mono-
cytogenes [6, 7]. The assay, nevertheless, is 
time-consuming, as it is performed on 24h-incu-
bation colonies and requires further 24h to be 

read (total 48h from blood bottle positivization) 
[6]. Based on our experience, conversely, we 
emphasize that, to shorten TAT, CAMP test may 
be performed directly by inoculating the posi-
tive blood sample, instead of waiting for colony 
growth (occurring 24 hours later); a Listeria 
bacteremia, so, is diagnosed 1 day earlier 
(Figure 4). 

Additionally, we made an off-label use of the 
O.A. Listeria medium. The latter, and Listeria 
chromogenic media in general, are in fact 
designed to be used with food samples [5, 9]; 
we got, nonetheless, a fast (24h TAT) and reli-
able result by using it with neonatal blood 
(Figure 4). 

Our will to anticipate TAT for response (Figure 4) 
is based on the evidence that the outcome of 
listeriosis in pregnancy and newborns strongly 
depends on early administration of drugs with 
rapid and bactericidal activity (ampicillin alone, 
or combined to gentamicin, is the first choice 
treatment for neonates; second-line antibiotics 
are erythromycin, cotrimoxazole, vancomycin, 

Figure 4. Left: example of standard diagnostic algorithm for neonatal bacteremia; right, alternative algorithm to 
shorten TAT.
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linezolid, fluoroquinolones, rifampin, chloram-
phenicol and carbapenems, resistance to 
which is low in clinical isolates) [3, 4].

As presentation of listeriosis in pregnant 
women may be aspecific, each symptom, even 
mild, and all febrile episodes during gestation 
should be referred and investigated through 
blood cultures [3]. It is then crucial that Listeria 
be promptly recognized, both from the preg-
nant woman and the neonate blood. For this 
purpose, CAMP test may be performed directly 
on positive blood samples, to promptly exclude 
or confirm Listeria. Additionally, using Listeria 
chromogenic media might not be limited to 
food microbiology only, but implemented in the 
clinical practice, as they are easy-to-interpret, 
cost-effective tools that may provide microbiol-
ogists and clinicians with a sooner response. 
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