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Emergence of Aeromonas 
spp. Harboring Multiple 
Carbapenemase‑encoding 
Genes from Hospital Sewage

Sir,
In January 2016 issue of  the journal, an excellent review 
on Aeromonas spp.[1] as an emerging pathogen has been 
published emphasizing the importance of  this enteric 
pathogen. We have also recently experienced the 
increasing prevalence of  this organism in our hospital 
environment. A study was carried out to determine the 
prevalence of  various enteric pathogens in hospital 
sewage of  a tertiary care center in Varanasi, North 
India. Samples from 22 different sites were collected 
as previously described,[2] and sewage samples were 
processed by membrane filtration method. Colonies 
of  Aeromonas spp. were isolated on MacConkey agar 
and isolates were biochemically identified[2] and type 
species were confirmed by 16sRNA‑based polymerase 
chain reaction (PCR) and sequencing. Antimicrobial 
susceptibility testing was performed as per the Clinical 
and Laboratory Standards Institute[3] and isolates were 
screened for the presence of  carbapenemase genes by 
PCR (blaGES, blaIMI/NMC‑A, blaSME, blaKPC, blaIMP, blaVIM, 
blaOXA‑48, blaNDM).[4]

A total of  seven Aeromonas isolates were identified 
from seven different sites comprising four isolates 
of  Aeromonas caviae and three isolates of  Aeromonas 
hydrophila. The antimicrobial resistance profile of  the 
isolates was 28.57% resistance to cefuroxime, 28.57% 
to ceftriaxone, 28.57% to cefepime, and 42.85% 
to levofloxacin. All except one  (No.A) isolate were 
susceptible to carbapenems, namely, imipenem and 
meropenem by disc diffusion method. However, this 
isolate No.A harbored the blaNDM‑1 and blaOXA‑48 along 
with blaGES carbapenemase genes [Figure 1].

It has been stated that the carriage rate of  Aeromonas 
in human gut varies from 0% to 4%.[1] However, their 
increased isolation in hospital effluents which provides 
an excellent media for genetic exchange, being 
enriched with selective antibiotic pressure, is a threat 
to their emergence as virulent enteric pathogens. 
A few reports of  blaKPC‑positive Aeromonas carriage 
in stool have been recently reported.[5,6] In this case, 
isolate‑harboring multiple carbapenemase‑encoding 

genes simply accelerate the evolution of  antimicrobial 
resistance in these pathogens.
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Figure  1: Polymerase chain reaction amplification of 
carbapenemase-encoding genes
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Mannitol‑fermenting and 
Tube Coagulase‑negative 
Staphylococcal Isolates: 
Unraveling the Diagnostic 
Dilemma

Sir,
The identification of  bacterial pathogens in human 
infection plays an important role in the management of  
patients in health‑care institutions. Staphylococcus aureus is 
a ubiquitous commensal bacterium on human skins and 
anterior nares, but frequently causes severe infections in 
humans.[1] In developing countries, phenotypic tests are the 
mainstay in the diagnosis of  staphylococcal infections, in 
which tube coagulase tests (TCTs) are usually confirmatory 
for S. aureus.[2] Although these tests efficiently identify S. 
aureus, their performances vary from setting to setting and 
need improvement.[3] To achieve presumptive isolation 
in a single step, mannitol salt agar (MSA) was developed 
in the year 1945 for the selective isolation of  pathogenic 
staphylococci from the clinical samples.[4] The growth and 
production of  yellow colonies due to the high salt content 
of  media and fermentation of  mannitol is regarded as a 
presumptive tool for the identification of  S. aureus. It is 
also described as a characteristic for the differentiation of  
coagulase‑positive staphylococci from coagulase‑negative 
staphylococci  (CoNS). However, there are reports that 
some CoNS can also produce yellow colonies on MSA.[5] 
The aim of  the study was to identify those staphylococcal 
isolates which were presumed to be S. aureus as they 
produced yellow colonies on MSA but were TCT‑negative.

It was a prospective study conducted in a tertiary care 
pediatric hospital for 3 months from November 2015 to 
January 2016. A total of  410 isolates of  Gram‑positive, 

catalase‑positive cocci occurring in clusters were subjected 
for further identification using MSA and TCT. Human 
plasma with a dilution of  1:6 was used for TCT. Staphylococcus 
ATCC strains 25923 were used as quality control for both 
the tests. The isolates that showed yellow colonies on MSA 
and were negative for tube coagulase (n = 49) were further 
identified by Vitek 2 compact system (bioMerieux, France) 
compact system.

Of  the 49 isolates tested, 24 were isolated from blood, 10 
from CSF, 14 from pus, and 1 was from urine sample. Of  the 
49 isolates tested by Vitek 2C, the maximum isolates were 
found to be Staphylococcus hemolyticus (28.5%), followed by 
Staphylococcus xylosus (26.5%) and S. aureus (20.4%) [Table 1].

We evaluated the performance of  MSA to identify 
the S. aureus among the tube coagulase‑negative 
Staphylococcus isolates. Previous investigations have 
indicated that 40–50% of  the mannitol salt‑positive 
isolates on oxacillin resistance screening agar were, in fact, 
CoNS.[6,7] Becker et al. concluded that the most common 
mannitol‑fermenting isolates were S. aureus  (48.9%) 
followed by S. hemolyticus (46.2%), Staphylococcus simulans, 
and Staphylococcus warneri. Similarly, Blanc et  al. found 
that 47% of  the isolates were S. aureus and 40% were 
CoNS. In our study, a total of  14 isolates of  Staphylococcus 
haemolyticus and 13 isolates of  S. xylosus utilized mannitol, 
producing yellow colonies on MSA, with a positive 
predictive value of  28.5% and 26.5%, respectively. 
Of  the 49 MSA‑positive strains which were also tube 
coagulase‑negative, 10 were found to be S. aureus, with a 
positive predictive value of  20.4%. In our study, positive 
predictive values were much lower as compared to the 
previous studies. This may be explained by the reason 
that most of  the specimens included in those studies 
were from anterior nares, throat, and soft tissue, where 
the isolation rate of  Staphylococcus species is high, whereas 
in our study, most of  the isolates were taken from blood. 
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