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Liver abscess is an uncommon but life-threatening condition seen
in all parts of the world with mortality rates ranging from 2.5 to
26.4%." Liver abscesses are most commonly caused by either bacteria
(pyogenic) or Entamoeba histolytica (amebic) infection. The incidence
of liver abscesses varies between different parts of the world as also
in the relative proportion of pyogenic and amebic abscesses. In
India, amebic abscesses are more frequent than pyogenic abscesses
whereas in the Western countries, bacterial abscesses are by far
commoner except in patients who give history for travel or past
residence in countries where E. histolytica is endemic.?

Advances in imaging, less invasive interventive procedures
for source control, and antibiotic treatment of pyogenic liver
abscesses have improved the outcomes and reduced the mortality
of this condition. However, in making an etiological diagnosis,
limitations of traditional culture methods are being increasingly
recognized. Many studies on the etiology of pyogenic liver
abscesses have described that the traditional culture methods
fail to detect the causal bacteria in up to 30% of cases or may not
fully detect all the bacteria causing the abscesses.! The failure to
culture organisms could be due to the inherent lack of sensitivity
of culture methods, slow growth, fastidious growth requirements,
or particular incubation needs. Furthermore, many patients with
suspected liver abscess are treated with empirical antibiotics,
which may significantly reduce the ability to successfully culture
the causative organisms.

In the recent decades, molecular methods such as polymerase
chain reaction (PCR) have transformed the etiological diagnosis of
various infections and indeed have replaced traditional culture-
based diagnosis. However, PCR-based methods are limited by the
requirement of specific primers against specific targets. It follows
that PCR-based methods cannot detect the etiology of infections
where the range of organisms is diverse and the necessary primers
arenotincludedin the test. New molecular methods have emerged
to overcome this important limitation of PCR.

One such method is the sequencing of 16S ribosomal RNA (165
rRNA) in the pus aspirated from the liver abscess. The bacterial
ribosome (70S ribosome) structurally consists of 30S and 50S
subunits. The 30S subunitis composed of mainly 16S rRNA whereas
50S subunit contains 5S and 23S rRNA. Importantly, 16S rRNA is
evolutionarily conserved and found in all the bacteria. Detection
and identification of bacteria based on the 165 rRNA sequence have
become particularly useful because the gene encoding 16S rRNA
has a “conserved” region that exists universally among bacteria
and a hypervariable region that is specific for identifying bacteria
at a species level.® Analysis of entire 165 gene sequences can even
distinguish between strains of the same species of bacteria.
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Sequencing of 165 rRNA gene involves extraction of DNA from
clinical specimens and using it as a template for PCR to amplify a
segment of about 500 or 1500 bp of the 16S rRNA gene sequence.
Bacteria can be identified by nucleotide sequence analysis of the
PCR product followed by comparison of this sequence with known
sequences stored in a database.’

Many recently published reports have employed 16S rRNA
sequencing in the timely identification of unusual non-cultivable
bacteria, which has helped in the early initiation of definitive
antibiotic therapy in liver abscess. The identified bacteria using
this technique comprise Eggerthella lenta, Aggregatibacter
aphrophilus, Pannonibacter phragmitetus, Parvimonas micra,
Streptococcus oralis, Fusobacterium spp, Bacteroides spp, Prevotella
spp, Peptostreptococcus, Unassigned Enterobacteriaceae, etc.=°

Clearly, 16S rRNA sequencing is proving to be useful in
detection and identification of bacteria causing liver abscess, but
it has important limitations. First, it does not provide antibiotic
susceptibility data that have to be inferred from the identity of the
organism.” Second, low taxonomical resolution of the sequencing
reads has been observed for some bacterial genus. Thirdly, for
superior species identification, where interspecies hypervariable
regions are similar as observed between Escherichia coli and Shigella
spp. and between Streptococcus viridians; additional sequencing
of other genes are needed.® In addition, at a practical level,
especially in resource-limited settings, establishing a laboratory for
sequencing requires substantial funds and technically competent
laboratory personnel.’

Provided resources and funding are available, 16S rRNA has the
potential to change our understanding of etiology of liver abscess
and make animportant contribution in patient’s management. PCR
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based on 16S rRNA has also proven its diagnostic utility in etiological
diagnosis of sepsis, infective endocarditis, and osteomyelitis
particularly in culture-negative cases. Indeed, 16S rRNA promises
to usher in a new era of diagnostic microbiology for a variety of
infections.
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