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Aeromonas spp. is ubiquitous in aquatic habitats causing a wide
range of infections in humans after exposure to contaminated wa-
ter or food. We conducted an epidemiological study of Aeromonas
infections detected in Norway, using laboratory-based surveillance

*Department of infection control and preparedness, data during 2014-2018, in order to identify risk factors associated
Norwegian Institute of Public Health, Norway with developing a severe infection. We identified 503 Aerom-
“European Programme for Public Health Microbiology onas cases over a 5-year period with an average incidence of 1.9
Training (EUPHEM), European Centre for Disease per 100,000 inhabitants per year. Aeromonas mostly caused gas-
Prevention and Control (ECDC)’ Stockh0|m' Sweden trointestinal infections (69.8%, n=351), followed by wound (8.6%,

n=43) and blood infections (7.4%, n=37). Gastrointestinal and
*Corresponding author: Amato E wound infections peaked in the summer months. Major isolated

species were A. hydrophila (15.3%), A. veronii (10.7 %), and A. cav-
iae (10.7%). Hospitalisation was reported for 81.1% of blood in-
fections (n=30), 51.2% of wound infections (n=22) and 23.1% of
gastrointestinal infections (n=81). Risk factors for gastrointestinal
infections associated with hospitalisation were (i) age group 65-
79 years old (adjOR=3.10; 95% Cl: 1.39-6.93) and >80 years old
(adjOR=17.66; 95% Cl: 5.05-61.79) and (ii) infections caused by
A. cavige (adjOR=3.26; 95% Cl: 1.3-8.1). This study showed that
Aeromonas infections are common throughout the years suggest-
ing a diverse and continuous source of exposure. Future research
on environmental sources and preventive measures particularly for
severe Aeromonas infections is recommended.
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Introduction

The genus Aeromonas belongs to the Aeromonadaceae fam- ily form biofilms with other heterotrophic bacteria tolerating
ily and comprises a group of Gram-negative bacteria widely ~chlorination and even pipe cleaning [16,17].
distributed in aquatic environments, with some species able
to cause disease in humans, fish, and other aquatic and ter-
restrial animals [1-3]. Among the 36 species described in the
genus Aeromonas, four species (Aeromonas caviae, Aerom-
onas dhakensis, Aeromonas veronii and Aeromonas hydrophila)
have more frequently been reported in clinical cases than other
Aeromonas spp. [4].

The epidemiology of Aeromonas infections in not well stud-
ied, cases are sporadic rather than associated with large out-
breaks and data are therefore derived from a limited number of
studies [18]. Only a few studies reporting the incidence on the
national level have been published. In those studies, the overall
reported or estimated incidence range from 0.2 in France to 9.9
cases per 100,000 inhabitants in Australia [5,19,20].

Aeromonas spp. are considered opportunistic pathogens
that can cause a wide range of mild to severe infections, includ-
ing gastrointestinal (Gl), wound and blood infections, in both
immunocompromised and immunocompetent hosts [5-7]. The
source of infection is usually contaminated food or water [8,9].
Particularly, Aeromonas spp. have been isolated from a variety Materials and Methods
of food sources including meat [10,11], milk [12,13], vegetables
[11], shellfish [11,14] and fish [3,11,13,15]. Moreover, it can be

The aim of this study was to describe the epidemiology of
Aeromonas cases to determine the burden of these infections
in Norway and identify risk factors associated with developing
severe infection for this opportunistic waterborne pathogen.

Study Design and Case Definition

present in drinking water systems, where Aeromonas spp. read- We conducted a retrospective study to analyse the epidemi-
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ology of Aeromonas spp. infections in Norway during the pe-
riod 2014-2018. A case of Aeromonas infection was defined as
a laboratory confirmed Aeromonas spp. from a clinical sample.

Data Source and Collection

We collected data on Aeromonas infections through a na-
tion-wide survey sent to Norwegian medical microbiology
laboratories. Twenty-one laboratories representing the whole
country were invited to participate in this study, of which 16
participated by submitting the number of cases and related epi-
demiological information. The following variables were collect-
ed: patients’ sex, age group, year and month of infection, region
of residence, identified Aeromonas species, type of sample,
infection type, underlying conditions, coinfections, and hospi-
talisation status. Species identification was performed through
Matrix Assisted Laser Desorption lonization-Time of Flight mass
spectrometry (MALDI-TOF) following their routine clinical pro-
cedures.

Epidemiological Investigation

We described the epidemiology of Aeromonas infections by
sex, age group, geographic distribution by county and region,
time of infection, identified species, seasonality, and severity of
infection. Severity of infection was inferred from data on hospi-
tal admission.

Aeromonas infections were classified into 8 groups based on
their site of isolation: (i) blood infections including blood sam-
ples; (ii) Gl infections including faecal samples; (iii) wound infec-
tions including purulent exudate in surgical wound and wound
swabs, (iv) ear infections including ear swab samples, (v) skin
infections including skin swabs, (vi) urinary tract infections in-
cluding urine samples and urinary tract/bladder biopsies, (vii)
pulmonary infection including sputum, tracheobronchial aspi-
rate, or lung biopsy (pneumonia), (viii) other infections includ-
ing cholangitis, peritoneal exudate or intraabdominal abscess
pus (peritonitis) and unknown infections and sample types.

Seasons were defined according to the northern hemisphere
seasons (spring: March — May; summer: June — August; au-
tumn: September — November; winter: December — February).
Population data per year were publicly available from national
statistics [21].

Data and Statistical Analysis

For each independent variable (sex, age group, season, re-
gion, and species), we estimated crude Odds Ratios (OR) and
95% Cl of hospitalisation by univariate logistic regression analy-
sis. Adjusted ORs (adjOR) with 95% Cl were estimated in a Mul-
tivariate Analysis (MVA). Binary outcome was hospitalised/non
hospitalised Aeromonas infection. Observations with missing
values for variables under comparison were excluded from the
respective analysis. We used an alpha level of 0.05 for all statis-
tical tests (Stata version 16.0, 2019. Stata Statistical Software:
Release 11. College Station, TX: StataCorp LP. USA). STATA out-
puts of p-values p<0.000 are reported as p<0.001.

Ethical Considerations

Ethics committee approvals was obtained in line with in-
ternal procedures and the General Data Protection Regulation
(ethical approval 2019/123/REK sg@r-gst C on 13.03.19 and its
revision on 21.11.2019 and 01.03.2023). Only aggregated data
were analysed in this study.

Results
Epidemiology of Aeromonas Infections in Norway

Sixteen out of the 21 invited medical microbiology laborato-
ries replied to the national survey on total number of Aerom-
onas cases during the 5-years study period, reaching a response
rate of 76% and 503 unique Aeromonas cases.

Our data showed that Aeromonas infections were reported
with an average of 101 cases per year (range: 88-117) and an
overall incidence of 1.9 per 100,000 inhabitants per year. The
number of cases followed a seasonal distribution, peaking
each year during the summer months (n=178, 35.4%) (Figure
1). Aeromonas infections were more frequently reported from
females (n=266, 52.9, %, male to female ratio 0.9), and in the
age group 45-64 (n=140, 27.8%). While the highest incidence
was reported in the elderly more than 65 years old, and in chil-
dren below 4 years old (Figure 2). The most common type of
infection reported was Gl infection (n=351, 69.8%) followed by
wound (n=43, 8.6%) and blood (n=37, 7.4%) (Table 1).

Gastrointestinal Infections

Gl cases were the most frequently reported Aeromonas in-
fection during the 5-years study period, with an average number
of 70 cases and an incidence of 1.4 per 100,000 inhabitants re-
ported per year. Gl infections were more frequently reported in
females (n=191, 54.4%), with a male to female ratio of 0.8 and
the highest number of cases in adults 45-64 years old (n=101,
28.8%). However, the highest incidence was reported in chil-
dren below 4 years old (13.1 per 100,000) and in elderly more
than 80 years old (8.6 per 100,000). Twenty-four cases reported
underlying conditions, mostly cancer, gastric bypass surgery and
colitis. Infections followed a seasonal distribution peaking dur-
ing the summer months (n=119, 33.9%). Aeromonas spp. were
detected from faecal samples and not subtyped at species level
for most of the cases (n=238, 67.8%). When subtyped, the most
reported species was A. hydrophila (n=42, 12.0%), followed by
A. veronii (n=40, 11.4%). Thirty-six cases reported coinfections
mostly associated with Campylobacter, followed by Salmonellia,
Shigella, Streptococcus, Klebsiella and Clostridium spp. Almost
all cases (96.3%) reported information on hospitalisation and
about a quarter (24.0%) were hospitalised. The western region
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Figure 1: Average number of Aeromonas infections per season

and infection type, Norway, 2014-2018.
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Figure 2: Incidence of Aeromonas infections by age-group and sex,
Norway, 2014-2018. 5-year incidence of (A) all infection types (B)
gastrointestinal infections (C) wound infections (D) blood infec-
tions.
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Table 1: Summary of epidemiological parameters of Aeromonas cases per type of infection, Norway, 2014-2018.

Gastrointestinal Infections (n=351) Woun(t:‘ :f:)ctions Blood Infections (n=37) | Other Infections (n=72)  Total (n=503)

n % n % n % N % Total
Sex
Male 160 45.6 24 55.8 16 43.2 32 44.4 232
Female 191 54.4 19 44.2 16 43.2 40 55.6 266
Unknown 0 0 0 0 5 13.5 0 0 5
Age group
(0-4) 40 11.4 0 0 0 0 2 2.8 42
(5-14) 27 7.7 0 0 0 0 8 11.1 35
(15-24) 24 6.8 8 18.6 0 0 3 42 35
(25-44) 92 26.2 10 233 1 2.7 11 15.3 114
(45-64) 101 28.8 12 27.9 8 21.6 19 26.4 140
(65-79) 48 13.7 10 233 10 27.0 22 30.6 90
(80+) 19 5.4 3 7.0 13 35.1 7 9.7 42
Unknown 0 0 0 0 5 135 0 0 5
Season
Spring 67 19.1 5 11.6 3 8.1 13 18.1 88
Summer 119 33.9 21 48.8 11 29.7 27 37.5 178
Autumn 84 23.9 14 32.6 7 18.9 17 23.6 122
Winter 64 18.2 3 7.0 11 29.7 15 20.8 93
Unknown 17 4.8 0 0 5 13.5 0 0 22
Species
A. caviae 26 7.4 2 4.7 16 43.2 10 13.9 54
A. hydrophila 42 12.0 18 41.9 2 5.4 15 20.8 77
A. veronii 40 11.4 2 4.7 6 16.2 6 8.3 54
SA:;°m°naS 238 67.8 21 483 12 324 35 486 306
Other species 5 1.4 0 0 1 2.7 6 8.3 12
Coinfection
No 169 48.1 14 32.6 6 16.2 13 18.1 202
Yes 36 10.3 5 11.6 8 21.6 17 23.6 66
Unknown 146 41.6 24 55.8 23 62.2 42 58.3 235
Underlying condition
No 127 36.2 18 41.9 11 29.7 17 23.6 173
Yes 24 6.8 8 18.6 8 21.6 16 22.2 56
Unknown 200 57.0 17 39.5 18 48.6 39 54.2 274
Hospitalisation
No 257 73.2 18 41.9 2 5.4 29 40.3 306
Yes 81 23.08 22 51.2 30 81.1 32 44.4 165
Unknown 13 3.7 3 6.9 5 135 11 15.28 32
Region2
North 19 5.6 1 2.6 3 9.4 5 7.5 28
Centre 55 16.2 5 12.8 2 6.3 5 7.5 67
West 204 60.2 17 43.6 14 43.8 29 433 264
South 36 10.6 7 18.0 3 9.4 10 14.9 56
East 25 7.4 9 23.1 10 313 18 26.9 62
Unknown 12 3.5 4 10.3 5 15.6 5 7.5 26

Note 1: Other infections include cholangitis, peritonitis, and unknown infections or sample types due to their frequency of less than 20 cases during the 5-year

period.

Note 2: Geographic region includes the following counties: Troms og Finnmark and Nordland (North); Trgndelag and Mgre og Romsdal (Centre); Vestland and

Rogaland (West); Adger (South); Innlandet, Oslo, Viken and Vestfold og Telemark (East)
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Table 2: Univariate and multivariate analysis of predictors for developing severe gastrointestinal Aeromonas infections.

Characteristics Hospitalised Cases Non-Hospitalised Cases Univariate Analysis Multivariate Analysis
All cases (N=338) " % " % OR (95% Cl) adjoOR (95% Cl)
81 24 257 76

Sex
Female 40 11.83 144 42.6 0.78 (0.49-1.26) 0.87 (0.51-1.47)
Male 41 12.13 113 33.43 1 -
Age group
0-4 6 1.78 33 9.76 0.87 (0.33-2.29) 0.86 (0.32-2.29)
14-May 6 1.78 17 5.03 2.42 (0.95-6.16) 2.03 (0.75-5.47)
15-24 7 2.07 16 473 2.06 (0.76-5.55) 2.03 (0.73-5.66)
25-44 17 5.03 74 21.89 1 -
45-64 13 3.85 85 25.15 0.77 (0.37-1.62) 0.85(0.39-1.83)
65-79 17 5.03 28 8.28 2.94 (1.36-6.35) 3.10(1.39-6.93)
80+ 15 4.44 4 1.18 15.42 (4.56-52.08) 17.66 (5.05-61.79)
Seasonl
Spring 13 3.85 50 14.79 0.75 (0.35-1.60) 0.67 (0.29-1.59)
Summer 31 9.17 83 24.56 0.95 (0.49-1.84) 0.99 (0.48-1.59)
Autumn 14 4.14 67 19.82 0.56 (0.26-1.18) 0.57 (0.25-1.32)
Winter 19 5.62 44 13.02 1 -
Species
A. hydrophila 8 2.37 29 8.58 1.42 (0.34-2.92) 1.51(0.69-3.27)
A. caviae 11 3.25 13 3.85 3.17 (1.39-7.24) 3.26 (1.32-8.05)
A. veronii 6 1.78 30 8.88 1.05 (0.49-2.29) 0.85(0.34-2.12)
Aeromonas spp. 56 16.57 181 53.55 1 -
Other species 0 0 4 1.18 1 -

Note 1: Data on the variable season was available only for 321 cases.
reported the highest number of cases (n=204, 60.2%) followed
by the centre, southern, eastern, and northern regions (Table
1).

Wound Infections

Wound infections were the second most reported Aerom-
onas’s type of infection during the 5-years study period with
an average number of 8.6 cases and an incidence of 0.2 per
100,000 inhabitants reported per year. Wound infections were
more frequently reported in males (n=24, 55.8%), with a male
to female ratio of 1.3, and in all age groups except infants and
children below 15 years old. The highest number of cases was
reported for the age group 45-64 (n=12, 27.9%), however the
highest incidence was reported in the 56—79-year-olds (1.6 per
100,000). Eight cases reported underlying conditions such as
complications from wound healing, gangrene, chronic wounds
and amputations. Infections followed a seasonal distribution
with a peak of cases during summer months (n=21, 48.8%).
Aeromonas spp. were detected from open wounds, biopsies
and exudate samples, and not subtyped at species level for a
large number of cases (n=21, 48.8%). When subtyped, the most
reported species was A. hydrophila (n=18, 41.9%) and in lower
percentage A. veronii and A. caviae (for both n=2, 4.7%). Five
cases reported coinfections mostly associated with Proteus and
Staphylococcus spp. More than half of the cases (55%) reported
information on hospitalisation and 7.5% were hospitalised. The
western region reported the highest number of cases (n=17,
43.6%) followed by the eastern, southern, centre and northern
regions (Table 1).

Blood Infections

Blood infections were the third most reported type of
Aeromonas infection during the 5-years study period with
an average number of 7.4 cases and an incidence of 0.1 per

100,000 inhabitants reported per year. Blood infections were
equally distributed between males and females. No blood in-
fections were reported in the age groups below the age of 25,
while an increasing number of cases was reported by age-group
with the highest number of cases in elderly above 80 years old
(n=13; 35.1%). Eight cases reported underlying conditions such
as cancer and gallbladder infections. Infections did not follow a
seasonal pattern, with a low number of cases reported through-
out the seasons. Aeromonas spp. were detected from blood
samples and subtyped at species level for many cases (n=12,
32.4%) reporting A. caviae as the predominant detected species
(n=16, 43.2%). Eight cases reported coinfections mostly associ-
ated with Klebsiella spp. and Escherichia coli.

Almost all cases (93.1%) reported information on hospitali-
sation and 81.1% were hospitalised. The western region report-
ed the highest number of cases (n=14, 43.8%) followed by the
eastern, southern, northern, and centre regions (Table 1).

Other Infections

Other Aeromonas infections included ear infections (n=14,
2.8%), urinary tract infections (n=11, 2.2%), respiratory infec-
tions (n=9, 1.8%), skin infections (n=8, 1.6%), and other infec-
tions such as appendicitis, cholecystitis, eye infections and peri-
tonitis (n=30, 6%). Epidemiological parameters are available in
Table 1.

Risk Factors for Developing Severe Aeromonas Gastrointes-
tinal Infections

Our unmatched multi variate analysis comparing the non-
hospitalised with the hospitalised cases of Aeromonas Gl infec-
tions revealed that sex and seasons do not play a significant role
in the risk of developing severe infection. While we observed
that the proportion of severe cases increased significantly with
increasing age, particularly for elderly in the age group 65-79
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years old (OR=3.1; 95% Cl: 1.39-6.93) and more than 80 years
old (OR=17.7, 95% Cl: 5.05-61.79), as well as with A. caviae as
Gl-causing species (OR=3.3, 95% Cl: 1.32-8.05) (Table 3).

Discussion

This epidemiological study provides an overview of the oc-
currence of Aeromonas infections in Norway between 2014-
2018. The overall incidence of Aeromonas infections was cal-
culated to 1.9 per 100,000 inhabitants per year. Incidence of
Aeromonas infections from different countries is scarcely
reported and vary from 0.2 to 9.9 per 100,000 in France and
Australia, respectively [4,20]. A similar incidence to Norway, 1.1
per 100,000, was reported from a study in California, USA. [7].
While many factors influence the overall incidence of Aerom-
onas in any given country, higher incidence may be linked to
warmer and tropical climates which present favourable growth
conditions for Aeromonas (20-37°C) [22].

The main infection types of Aeromonas observed in Norway
were Gl, wound and blood infections. Gl infections were also
reported among the majority of Aeromonas cases in the Cali-
fornian study [7], however both the French [5] and Australian
studies [20] reported a majority of wound infections.

The incidence of Aeromonas causing Gl infections in Norway
was 1.1 per 100,000 inhabitants per year. The highest incidence
rate was observed in children 0-4 years and elderly above 80
years, highlighting that these age groups are more vulnerable
for developing Gl infections. The reported Gl infections followed
a seasonal pattern peaking in the summer with an average of 24
cases per year. The annual cases of Gl infections, over the study
period stayed relatively stable with an average of 70 cases per
year (range 54-78), this points towards a continuous exposure.
Aeromonas Gl infections are associated with the consumption
of contaminated food and water. Observations may be a result
of the combination of increased Aeromonas concentration and
likelihood for exposure during the summer months [20]. Most
cases (60%) in Norway have been reported from the Western
region with an incidence of 3.1 per 100,000 per year. To con-
textualise this value, we can compare with other gastrointesti-
nal infections that are mandatorily notifiable in Norway such as
Campylobacter and Salmonella reporting an incidence of 73.8
and 21.2 cases per 100,000 per year from the same region over
the same time period [23].

Aeromonas spp. infections are not mandatorily notifiable in
Norway, however the higher number of cases reported in the
Western region suggests that infections with this opportunistic
pathogen are relatively common. Cases may also go undetected
as Aeromonas spp. are not routinely tested for but rather are
detected in the procedure to exclude more commonly tested
pathogens. Therefore, the detection of Aeromonas could be in-
fluenced by laboratory sensitivity based on their testing meth-
ods, algorithms and procedures.

Regarding risk factors associated with Gl infection requiring
hospitalisation, our multivariate model showed that the odds
of developing Gl infections that require hospitalisation is 3.1
and 17.7 times higher in the age groups 65-79 and above 80
years old, respectively compared to other age groups. While
patients suffering from Gl infections caused by A. caviae were
3.3 times more likely to be hospitalised. These findings may be
explained with the increased likelihood of underlying diseases
with increasing age and point towards a higher pathogenicity of
A. caviae compared to other species.

Wound infections were the second most reported Aerom-
onas-associated infections. These types of infections were more
frequently reported in males of all age groups except in infants
and children less than 15 years of age. Although the yearly av-
erage number of wound infections was relatively low, the re-
ported cases peaked in 2018 with 18 cases. These cases were
reported from all regions of Norway. However, most of those
cases were reported in the summer months like Gl infections,
suggesting a common source of infection such as contaminat-
ed water. The trend of an increased number of cases reported
during the warmer months was also observed in the Australian
context [20]. This is also in line with the co-occurrence of an
increase in other waterborne pathogens like Vibrio infections
in 2018 reported for the Nordic countries and attributed to the
exceptionally warm climate [24].

For blood infections, only few cases were reported, and no
clear seasonality was observed however cases clustered in sum-
mer and winter with an average of 2 cases per year for each
season. There were also no significant peaks of cases observed
over the study period with an annual average of 7.4 cases (range
5-11). These findings may point towards different risk factors
associated with blood infections compared to Gl and wound
infections in Norway and seem to be mostly correlated with in-
creased age particularly for elderly above 80 years old. This is in
line with previous observations highlighting the importance of
age as a risk factor for this type of infection [5].

Severe infections often lead to a higher rate of hospitalisa-
tion, which in turn is a burden on the health care system. The
percentage of hospitalisation with all types of Aeromonas infec-
tions over the study period averages around 32.7% (29.6-36.5)
per year which shows that Aeromonas infections requires hos-
pital care in almost a third of the reported cases. The number
of hospitalised cases increased by age; this could be explained
by underlying conditions also increasing by age group in our da-
taset.

As expected, the percentage of hospitalised cases was high-
est for Aeromonas causing blood infections (81.1%) followed by
wound (51.0%) and Gl infections (23.1%). Like the hospitalisa-
tion trend, Aeromonas spp. have been more frequently sub-
typed for blood infections (67.6%) followed by wound (51.2%)
and Gl infections (32.2%). These results are expected due to pri-
oritization of subtyping for samples from severe cases.

Overall, the most frequently isolated species detected in pa-
tient samples were A. hydrophila (n=77, 15.3%), A. veronii (54,
10.7%) and A. caviae (54, 10.7%). However, due to limitations
of the identification methods such as MALDI-TOF [25], the per-
centage of A. hydrophila could be overestimated. The number
of reported cases attributed to these species varied between
the years and no trend or pattern was identified. A. hydrophila
was more frequently detected in Gl (12%) and wound infections
(41.9%) while A. caviae was the most frequently detected spe-
cies in blood infection samples (43.2%). This finding, combined
with the increased likelihood of hospitalisation in Gl infections
caused by this species, suggests that A. caviae is likely the most
invasive Aeromonas spp. in Norway. Although the Australian
and French study [5,20] showed similar results, other coun-
tries like Taiwan and Japan reported A. hydrophila as the most
common species causing blood infections [26,27]. Coinfections
were reported for 66 cases where Campylobacter spp. was the
most common detected pathogen, however further research is
needed to clarify the role of Aeromonas in coinfections.
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The limitations of this study include sampling bias towards
severely ill, older, or comorbid individuals. Consequently, the
age distribution of cases could be biased for mild infections,
and thus underreported. In case of hospital admission, the rea-
sons for hospitalisation were also not reported. Furthermore,
Aeromonas infections are not mandatorily notifiable in Norway,
therefore the data in this study were provided by the laborato-
ries based on a voluntary survey, resulting in a reporting bias
and completeness limitations for some of the collected param-
eters such as coinfections and underlaying conditions. Also,
Aeromonas is not routinely tested for at medical microbiologi-
cal laboratories in Norway and is typically only identified after
excluding more common pathogens. The observed increase in
the Western region highlights an important aspect of the labo-
ratory testing performed for Aeromonas. Our investigation re-
vealed that one laboratory had a significantly higher number of
Aeromonas cases compared to other laboratories, which may
be a result of different internal laboratory procedures, like cul-
ture media and testing practices [19,28]. Results of our study
rely on a high response rate from the laboratories, with 76% of
laboratories providing information on number of cases and epi-
demiological variables. However, the number of reported cases
largely varied between laboratories with a range of 3-202 cases
reported per laboratory.

Conclusion

This study has shed light on the epidemiology of Aeromonas
infections in Norway and given insight into possible risk factors
associated with infections. The study has shown that Gl infec-
tions are the predominant infection type in Norway. The highest
cumulative incidence was reported in infants and the elderly,
and the even distribution of cases in space, time and sex sug-
gests a constant and prolonged environmental exposure. The
risk of developing severe infections increased by causing spe-
cies (A. caviae) and increasing age. Future research and source
attribution study investigating potential environmental sources
of Aeromonas infections, such as water for human consumption
and use, would be valuable to understand the transmission’s
dynamics.
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