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Abstract

Serotype K54 Klebsiella pneumoniae is one of the major serotypes causing invasive community-acquired
(CA) bacteremia in Taiwan while limited studies reported. This study utilized a 9-year (2014-2022) bactere-
mia patients database from our hospital to analyze the clinical characteristics of patients infected with K54 K.
pneumoniae and microbiologic features of corresponding strains comparing with those by K1 K. pneumoni-
ae. During the study period, a total of 772 bacteremia inpatients infected by K. pneumoniae were screened.
Among these, 33 isolates (4.2%) were identified as K54, while 97 (12.5%) were K1. Patients with K54 bactere-
mia more frequently had liver cirrhosis (p = 0.013) and a higher Charlson Comorbidity Index score (p = 0.044).
Disease severity was greater in the K54 group, as indicated by a higher SOFA score (p = 0.002), whereas
intra-abdominal infection was less frequent compared to those by K1 K. pneumoniae (p = 0.016). The 28-day
mortality did not differ significantly between groups. The prevalence of hypervirulent strains and antimicrobial
resistance profiles was similar between K54 and K1 strains. In subgroup analyses of K54 K. pneumoniae
isolates stratified by CA and hospital-acquired (HA) infections, isolates from CA infections showed a higher
prevalence of hypervirulent strains and lower levels of antimicrobial resistance compared with those from HA
infections. In conclusion, K54 K. pneumoniae bacteremia patients were associated with greater comorbidity
burden and disease severity than K1 K. pneumoniae infection. K54 K. pneumoniae isolates from CA and HA
infections exhibited distinct microbiologic features, suggesting divergent evolutionary trends under different
environmental pressures.
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Introduction

Historically, Klebsiella pneumoniae has been
regarded as a typical nosocomial pathogen, pri-
marily affecting immunocompromised patients
and those with multiple comorbidities"?. Hos-
pital-acquired (HA) infections caused by K.
pneumoniae encompass a broad spectrum of clin-
ical syndromes, including urinary tract infections,
pneumonia, bloodstream infections, and wound
infections®. In addition to nosocomial infections,
K. pneumoniae is also capable of causing commu-
nity-associated infections, most commonly pneu-
monia, which predominantly occurs in patients
with alcoholism or diabetes mellitus*. In the mid-
1980s and 1990s, several case series from Taiwan
described a distinctive invasive clinical syndrome
caused by K. pneumoniae infection®”’. This syn-
drome is typically characterized by pyogenic liver
abscess accompanied by potential metastatic com-
plications, including meningitis and endophthalmi-
tis®®. Although early cases were mainly reported in
the Asia—Pacific region, an increasing number of
cases have subsequently been documented world-
wide!®!!, Subsequent studies demonstrated that K.
pneumoniae—associated invasive syndrome is pre-
dominantly linked to a limited number of capsular
serotypes, including K1, K2, K5, K20, K54, and
K57, which not simply distinguish strains within
the same species; rather, they reflect distinct pheno-
typic characteristics of the organism, ranging from
hypervirulence and invasive potential to differences
in antimicrobial resistance'?2. Among these, the K1
capsular serotype accounts for the majority of cases,
followed by K2 and other serotypes'®. In Taiwan,
multiple surveillance studies have similarly shown
that K1 and K2 capsular serotypes have remained
the two most prevalent serotypes among blood-
stream isolates over the past decades, whereas other
virulent serotypes, such as K5, K20, K54, and K57,

consistently rank below K1/K2'%'® K1 represents

the predominant capsular serotype among hyper-
virulent K. pneumoniae strains responsible for the
invasive syndrome in Taiwan, and is thus regarded
as the prototype for hypervirulent K. pneumoniae
and has been extensively investigated®!”. In con-
trast, relatively limited information is available
regarding other hypervirulent capsular serotypes
capable of causing similar invasive infections. To
address this knowledge gap, we focused on serotype
K54, an established but insufficiently character-
ized virulence-associated serotype in Taiwan. The
present study aimed to describe the clinical charac-
teristics and outcomes of patients with K54 K. pneu-
moniae bacteremia and to compare them with those
of patients with K1 K. pneumoniae bacteremia. In
addition, we compared the virulence and antimicro-
bial resistance profiles of the corresponding K54 K.
pneumoniae bloodstream isolates with those of K1

K. pneumoniae isolates.

Method

Study design and patients

This study was conducted at a 1,800-bed ter-
tiary teaching hospital in Taipei, Taiwan, and
was approved by the Institutional Review Board
(TSGHIRB No. B202405019).

K. pneumoniae bloodstream isolates have been
consecutively collected for antimicrobial resistance
surveillance since 2014 and stored at —80 °C in
lysogeny broth with 20% glycerol. Adult inpatients
with K. pneumoniae bacteremia identified between
2014 and 2022 were included if complete clinical
data and stored isolates were available. Only the
first bacteremic episode per patient was analyzed.
The study population was restricted to patients with
serotype K54 or K1 K. pneumoniae bacteremia;
patients younger than 18 years, with incomplete
hospitalization records, transferred before comple-
tion of treatment, or with non-K1/K54 bacteremia

were excluded.
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Clinical data collection and definition
Clinical data for patients with K. pneumo-
niae bacteremia were retrospectively extracted
from electronic medical records. Variables included
demographics, comorbidities, infection source,
disease severity at bacteremia onset, treatments,
and outcomes. Community acquired (CA)- and HA
infections were defined as previously described'®.
Comorbidities present at admission were recorded,
and comorbidity burden was assessed using the
Charlson Comorbidity Index!’. Disease severity
was evaluated using the Sequential Organ Failure
Assessment score, and septic shock was defined
according to the Sepsis-3 criteria®. Infection
sources were determined based on National Health-
care Safety Network definitions®!. Local abscess
was defined by culture confirmation or radiological
evidence. Appropriate empirical antibiotic therapy
was defined as receipt of at least one active agent
within 48 hours of bacteremia onset. Source control
included catheter removal, abscess drainage, or sur-
gical debridement. Twenty-eight—day mortality was

defined as death within 28 days of bacteremia onset.

Microbiology

From 2012 to 2015, K. pneumoniae isolates
were identified using the VITEK 2 automated
system (bioMérieux, France); from 2016 onward,
identification was performed by matrix-assisted
laser desorption/ionization time-of-flight mass
spectrometry (VITEK MS; bioMérieux). Antimicro-
bial susceptibility testing for amikacin, gentamicin,
piperacillin—tazobactam, ceftazidime, cefepime,
ceftriaxone, imipenem/cilastatin, doripenem, cipro-
floxacin, levofloxacin, trimethoprim/sulfamethox-
azole, colistin, and tigecycline was conducted using
the VITEK 2 system. Susceptibility breakpoints
were interpreted according to the Clinical and Lab-
oratory Standards Institute (CLSI) 2022 guidelines,
except for tigecycline and colistin, which were inter-

preted using U.S. Food and Drug Administration

and 2022 European Committee on Antimicrobial

Susceptibility Testing criteria, respectively.

Serotyping and virulence-associated genes
detection via PCR method

Genomic DNA of isolates from stored isolates
was extracted by boiling methods and tested by
PCR for the presence of capsular serotype-specific
(cps) genes K1 and K54 as well as other major sero-
types (K2, K5, K20, and K57) were tested which
we performed before'. Recent study by Russo et al
indicates that the presence of five virulence genes—
peg-344, iroB, iucA, rmpA, and rmpA2—provides
the most accurate means of distinguishing hvKp
from classic K. pneumoniae (cKp), and has been
suggested as the working definition for hvKp?*-4,
Therefore, we tested the virulence genes peg-344,
iroB, iucA, rmpA, and rmpA2 identified among
identified K54/K1 K. pneumoniae isolates using the

primers and related protocols listed before®.

Statistical analysis

Statistical analyses were performed using SPSS
version 21.0 (SPSS Inc., USA). Categorical variables
were expressed as numbers (percentages) and com-
pared using the chi-squared test or Fisher’s exact
test, as appropriate. Continuous variables were pre-
sented as mean + standard deviation and compared
using Student’s t test or the Mann—Whitney U test,
depending on data distribution. Logistic regression
analysis was conducted to identify factors associ-
ated with 28-day mortality. Variables considered
clinically relevant to outcomes were first assessed
using univariable logistic regression. Variables with
a p value <0.10 in univariable analysis were subse-
quently included in the multivariable logistic regres-
sion model. To evaluate whether infection with K54
K. pneumoniae was associated with increased mor-
tality compared with K1 K. pneumoniae, infection
with K54 versus K1 K. pneumoniae was forced into

the multivariable model regardless of its statistical
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significance in univariable analysis. All statistical
tests were two-tailed, and a p value <0.05 was con-

sidered statistically significant.

Results
During the study period (2014-2022), a total

of 772 K. pneumoniae isolates were collected from
adult hospitalized patients with bloodstream infec-
tions, with each isolate obtained from a unique
patient. Among these isolates, 33 (4.2%) were iden-
tified as K54 K. pneumoniae. Other major sero-
types K1, K2, K5, K20, K57 were 97(12.5%),
80(10.3%), 20(2.5%), 27(3.4%) and 11(1.4%). Of the
33 K54 isolates, 8 were derived from hospital-ac-
quired infections, whereas 25 were obtained from
community-acquired infections. The proportion of
K54 K. pneumoniae among all K. pneumoniae iso-
lates showed a decreasing trend over time. Further
analysis demonstrated that the prevalence of K54
K. pneumoniae among patients with communi-
ty-acquired K. pneumoniae bacteremia declined,
whereas a gradual increasing trend was observed
among patients with hospital-acquired infections.
(Figure 1A and 1B)

1A

Figure legend.

Clinical characteristics of patients with K54 K.
pneumoniae bacteremia were compared with those
with K1 bacteremia (n=97, Table 1). Age, sex distri-
bution, acquisition setting, and polymicrobial infec-
tion rates were similar between groups. Patients
with K54 bacteremia more frequently had liver
cirrhosis (27.3% vs. 8.2%, p=0.013) and a higher
Charlson Comorbidity Index score (median 3 [IQR,
1-5.5] vs. 2 [IQR, 0.5-3], p=0.044). At bactere-
mia onset, disease severity was greater in the K54
group, as indicated by a higher SOFA score (median
4 [IQR, 3-9] vs. 2 [IQR, 1-5], p=0.002). Respira-
tory tract infection was more common among K54
cases (33.3% vs. 9.3%, p=0.004), whereas intra-ab-
dominal infection was less frequent (30.3% wvs.
54.6%, p=0.016). Immediate appropriate antimicro-
bial therapy and mortality outcomes did not differ
significantly between groups. In the subgroup anal-
ysis of K54 bacteremia, the CA and HA subgroup
showed comparable comorbidity burden, disease
severity, and sources distribution. All patients
from the CA subgroup received immediate appro-
priate antimicrobial therapy, compared with 75%

of those from the HA group, indicating a trend

1B

Figure 1A. Temporal trend in the proportion (%) of serotype K54 Klebsiella pneumoniae among all Klebsiella pneumo-

niae blood isolates.

Figure 1B. Temporal trend in the proportion (%) of serotype K54 Klebsiella pneumoniae from community acquired or hos-
pital acquired setting among all Klebsiella pneumoniae blood isolates.
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Table 1. Clinical characteristics comparisons of Klebsiella pneumoniae bacteremia patients by K1 and K54.

K54 K1
Variable, n (%) Total CA-subgroup HA-subgroup Total pvalue® p value®
(n=33) (n=25) (n=8) (n=97)
Age in years® 65 (55-82.5) 64 (55.0-82.5) 66 (54.75-83.0) 64 (56-73.5) 0.477 0.951
Male sex 23 (69.7) 18 (72.0) 5(62.5) 68 (70.1) 0.965 0.673
Community acquired 25 (75.8) - - 81 (83.5) 0.322
Polymicrobial infection 4(12.1) 2 (8.0) 2 (25.0) 44.1) 0.112 0.241
Co-morbidity
Previous cerebral disease 2(6.1) 2 (8.0) 0(0) 10 (10.3) 0.729 1.000
Renal insufficiency 8(24.2) 7 (28.0) 1(12.5) 16 (16.5) 0.322 0.643
Chronic obstructive pulmonary disease 1(3.0) 1(4.0) 0(0) 1(1.0) 0.445 1.000
Liver cirrhosis 9(27.3) 8(32.0) 1(12.5) 8(8.2) 0.013 0.394
Heart failure 309.1) 3(12.0) 0(0) 33.1) 0.171 0.560
Type 2 diabetes mellitus 16 (48.5) 14 (56.0) 2(25.0) 40 (41.2) 0.468 0.225
Malignancy 9(27.3) 6(24.0) 3(37.5) 20 (20.6) 0.428 0.651
Dementia 2(6.1) 1 (4.0) 1(12.5) 2(2.1) 0.267 0.432
Peptic ulcer 4(12.1) 3(12.0) 1(12.5) 12 (12.4) 1.000 1.000
Autoimmune 1(3.0) 0(0) 1(12.5) 2(2.1) 1.000 0.242
Charlson Comorbidity Index score * 3 (1-5.5) 3(1-5) 2.5(0.25-5.75) 2 (0.5-3) 0.044 0.606
Clinical condition at onset
SOFA score® 4 (3-9) 4 (3-9) 3.5(1.25-11.0) 2 (1-5) 0.002 0.606
ICU stay 7(21.2) 6(24.0) 1(12.5) 13 (13.4) 0.283 0.652
Primary source of bacteremia
Respiratory tract infection 11 (33.3) 7 (28.0) 4(50.0) 9(9.3) 0.004 0.391
Intra-abdominal infection 10 (30.3) 9(36.0) 1(12.5) 53 (54.6) 0.016 0.382
Skin and soft tissue infection 0(0) 0(0) 0(0) 7(7.2) 0.190 -
Central line associated infection 1(3.0) 0(0) 1(12.5) 6(6.2) 0.678 0.242
Unidentified 39.1) 2 (8.0) 1(12.5) 6(6.2) 0.692 1.000
Urinary tract infection 8(24.2) 7 (28.0) 1(12.5) 14 (14.4) 0.194 0.643
Others 0 (0) 0 (0) 0 (0) 2(2.1) 1.000 -
Local abscess formation 8(24.2) 7 (28.0) 1(12.5) 42 (43.3) 0.052 0.643
Immediate appropriate antimicrobial use 31 (93.9) 25 (100) 6(75) 96 (99.0) 0.158 0.053
28-day mortality 8(24.2) 7 (28.0) 1(12.5) 16 (16.5) 0.322 0.643
In-hospital mortality 9(27.3) 7 (28.0) 2 (25.0) 18 (18.6) 0.286 1.000

CA, community acquired; HA, hospital acquired; SOFA, Sequential Organ Failure; ICU, intensive care unit
Data are presented as median (interquartile range).

Comparison between patient with K54 and K1 Klebsiella pneumoniae bacteremia

“Comparison between CA- and HA- K54 Klebsiella pneumoniae bacteremia patients
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toward delayed appropriate therapy in patient with
HA-K54 bacteremia. No significant differences
were observed in 28-day or in-hospital mortality
between the CA and HA subgroups. Logistic regres-
sion then was performed as shown in Table 2. In the
univariable analysis, higher Charlson Comorbid-
ity Index score, respiratory tract infection, higher
SOFA score, and intensive care unit admission
were associated with increased 28-day mortality,
whereas intra-abdominal infection was associated
with lower mortality. In multivariable analysis, only
the SOFA score remained independently associated
with 28-day mortality (adjusted OR, 1.440 per point
increase; 95% CI, 1.173-1.769; p<0.001). Infection

caused by K54 strains, compared with K1 strains,

was not independently associated with 28-day mor-
tality after controlling confounding variables. The
distribution of virulence factors and antimicrobial
resistance profiles between K54 and K1 K. pneu-
moniae isolates were shown in Table 3. Overall,
K54 isolates exhibited comparable prevalence of
hypervirulence-associated genes compared with
K1 isolates. In contrast, within the K54 subgroup,
community-acquired isolates demonstrated signifi-
cantly higher carriage rates of peg-344, iroB, rmpA,
rmpA2, iucA, and the hypervirulence genotype than
hospital-acquired isolates. Regarding antimicrobial
susceptibility, resistance to cefazolin was more fre-
quently observed in K54 isolates than in K1 isolates.

Among K54 strains, HA isolates showed higher

Table 2. Logistic regression analysis of factors associated with 28-day mortality in patients with bacteremia by K54 and

K1 Klebsiella pneumoniae

Variable Unadjusted OR p value Adjusted OR p value
(95% CI) (95% CI)
Age 0.994 (0.963-1.025) 0.694
Male sex 1.794 (0.618-5.212) 0.282
Polymicrobial infection 1.515 (0.286-8.013) 0.625
Charlson Comorbidity Index score 1.291 (1.108-1.504) 0.001 1.213 (0.983-1.498) 0.072
Source of infection
Respiratory tract infection 5.182 (1.840-14.597) 0.002 2.922 (0.467-18.273) 0.252
Intra-abdominal infection 0.110 (0.031-0.390) <0.001 0.597 (0.115-3.113) 0.541
Skin and soft tissue infection 1.836 (0.334-10.087) 0.484
Central line associated infection 3.643 (0.759-17.491) 0.106
Unidentified 1.286 (0.250-6.615) 0.764
Urinary tract infection 1.378 (0.453-4.195) 0.573
Disease severity
SOFA score 1.461 (1.260-1.694) <0.001 1.440 (1.173-1.769) <0.001
ICU stay 16.714 (5.508-50.722)  <0.001 1.627 (0.256-10.351) 0.606
Multiple drug resistant Klebsiella pneumoniae 2.020 (0.482-8.461) 0.336
Hypervirulence genotype® 0.628 (0.248-1.591) 0.326
K54 vs K1 Klebsiella pneumoniae 1.620 (0.620-4.230) 0.325 0.209 (0.029-1.515) 0.121

CI, confidence interval; OR, odds ratio

“Concurrent five virulence genes carriage: peg-344, iroB, rmpA, rmpA2 and iucA
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Table 3. Virulence profile and antimicrobial resistance comparison between K54 and K1 Klebsiella pneumoniae.

K54 K1
Variable, n (%) Total CA-subgroup HA-group Total pvalue*  pvalue®
(n=33) (n=25) (n=8) (n=97)

Virulence factors distribution

peg-344 21 (63.6) 20 (80.0) 1(12.5) 73 (75.3) 0.197 0.001
iroB 21 (63.6) 20 (80.0) 1(12.5) 73 (75.3) 0.197 0.001
rmpA 20 (60.6) 19 (76.0) 1(12.5) 74 (76.3) 0.082 0.003
rmpA2 20 (60.6) 19 (76.0) 1(12.5) 73 (75.3) 0.107 0.003
iucA 20 (60.6) 19 (76.0) 1(12.5) 74 (76.3) 0.082 0.003
Hypervirulence genotype® 20 (60.6) 19 (76.0) 1(12.5) 72 (74.2) 0.137 0.003

Antibiotic resistance

Cefazolin 5(15.2) 1(4.0) 4 (50.0) 4(4.1) 0.046 0.008
Gentamicin 2(6.1) 0 (0) 2 (25.0) 0 (0) 0.063 0.053
Amikacin 0(0) 0(0) 0 (0) 0(0) - -

Ciprofloxacin 2(6.1) 1 (4.0) 1(12.5) 4(4.1) 0.643 0.432
Levofloxacin 1(3.0) 0 (0) 1(12.5) 2(2.1) 1.000 0.242
Ceftriaxone 2(6.1) 1 (4.0) 1(12.5) 3(3.1) 0.601 0.432
Ceftazidime 2(6.1) 0(0) 2 (25.0) 3(3.1) 0.601 0.053
Cefepime 1(3.0) 0(0) 1(12.5) 2(2.1) 1.000 0.242
Imipenem/cilastatin 1(3.0) 0(0) 1(12.5) 0(0) 0.254 0.242
Doripenem 1(3.0) 0 (0) 1(12.5) 0 (0) 0.254 0.242
Piperacillin/tazobactam 1(3.0) 0(0) 1(12.5) 1(1.0) 0.445 0.242
Trimethoprim/ sulfamethoxazole 4(12.1) 1(4.0) 3(37.5) 6(6.2) 0.273 0.036
Colistin 1(3.0) 0 (0) 1 (12.5) 0 (0) 0.254 0.242
Tigecycline 0(0) 0(0) 0 (0) 1(1.0) 1.000 -

Multiple drug resistance 5(15.2) 2 (8.0) 3(37.5) 5(5.2) 0.122 0.078

CA, community acquired; HA, hospital acquired.

“Comparison between patient with K54 and K1 Klebsiella pneumoniae bacteremia
°Comparison between CA- and HA- K54 Klebsiella pneumoniae bacteremia patients
“Concurrent five virulence genes carriage: peg-344, iroB, rmpA, rmpA2 and iucA

resistance rates to several antibiotics, including and one isolate was resistant to imipenem/cilastatin;
cefazolin and trimethoprim/sulfamethoxazole, com- however, none of these isolates harbored any of the
pared with CA isolates. Multidrug resistance was virulence genes tested in the current study.

more common among HA K54 isolates, although

this difference did not reach statistical significance. Discussion

Four isolates exhibited resistance to ceftriaxone, In the present study, we conducted a longitudi-
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nal observational study to characterize the clinical
features of patients with K54 K. pneumoniae bacte-
remia and the microbiological characteristics of the
corresponding K54 isolates, and to compare these
findings with those of patients infected with K1 K.
pneumoniae, which has been regarded as a prototype
of hvKp. During the study period, the prevalence of
K54 among the overall K. pneumoniae bacteremia
cohort decreased from 5.2% to 2.5%, which was
consistent with nationwide data during the corre-
sponding period . Further analysis revealed that
this decline was primarily driven by cases originat-
ing from the community, whereas the prevalence of
HA K54 K. pneumoniae gradually increased. Given
the relatively small sample size of the current study,
continued surveillance is warranted to confirm
these observations. In addition, several notable find-
ings from the study were observed. First, marked
differences in clinical characteristics were identi-
fied between patients with K54 and K1 bacteremia,
including underlying comorbidities, disease sever-
ity at onset, and sources of infection. In contrast, the
virulence gene profiles and antimicrobial resistance
patterns of K54 isolates were largely comparable to
those of K1 isolates. Second, further subgroup anal-
ysis of patients with K54 bacteremia stratified by
CA- and HA infection revealed that K54 isolates
from the HA subgroup harbored virulence genes
less frequently but exhibited higher levels of anti-
microbial resistance compared with those from the
CA subgroup.

Although K54 K. pneumoniae is a common
serotype among hvKp, reports describing the clini-
cal presentations of infected patients remain limited
and most published studies have been confined to
case reports?>2%, Only two relevant clinical cohort
studies were identified in the literature**, The first
study, conducted by Jiehui Q. et al., demonstrated
that patients with K54 K. pneumoniae infections
had a higher prevalence of underlying hepatobili-

ary disease, whereas other clinical characteristics,

including outcomes, were comparable to those of
patients infected with non-K54 strains®’. Another
study by Alka H. et al suggested that patients with
K54 K. pneumoniae were at increased risk of pre-
senting with respiratory tract infections®. Our find-
ings are consistent with previous reports, showing
that patients with K54 K. pneumoniae bacteremia
more frequently had underlying liver cirrhosis and
a respiratory tract source of infection. Moreover,
the higher Charlson Comorbidity Index observed
in patients with K54 infection compared with those
with K1 K. pneumoniae infection may have contrib-
uted to greater disease severity in our cohort. Based
on these findings, clinicians should maintain a high
index of suspicion for abscess formation in patients
with underlying hepatobiliary tract diseases, in
addition to diabetes mellitus, which is more com-
monly observed in patients with K1 K. pneumo-
niae infection, as early drainage procedures have
been shown to prevent metastatic complications and
improve clinical outcomes?'.

Accurately defining hvKp remains challeng-
ing. Based on recent studies by Thomas A.R. et
al., the presence of five virulence-associated genes
(iucA, iroB, peg-344, rmpA, and rmpA?2), detected
using a PCR-based platform, has been developed
and validated as a highly accurate method for dis-
tinguishing hvKp from classical K. pneumoniae
(cKp)?*2*. Accordingly, we applied this five-gene
definition in the current study. Using this definition,
we observed that the proportion of hvKp among K54
isolates was comparable to that among K1 isolates.
However, patients in the K1 group had a higher
risk of intra-abdominal infection, particularly liver
abscess, suggesting that capsular type or other vir-
ulence factors may contribute to the observed dif-
ferences in clinical manifestations between groups.
Interestingly, when the K54 cohort was stratified
into CA- and HA infections, hvKp was more preva-
lent in the CA group, although clinical presentations

did not differ significantly between the two groups.
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In contrast, isolates from the HA group exhibited
higher antimicrobial resistance rates. Unlike K1 K.
pneumoniae, which is predominantly associated
with sequence type (ST) 23 and generally remains
antimicrobial susceptible, K54 isolates demon-
strated greater genetic diversity, including ST29, a
representative hypervirulent clone, as well as ST11
and ST15, which are commonly associated with

multidrug-resistant clones®*-32

. Our data showing
distinct microbiological characteristics of K54 iso-
lates in CA and HA settings suggest that clonal evo-
lution may differ among K54 K. pneumoniae strains
under different environmental pressures. Further
molecular typing studies are underway to validate
this inference. Although case reports of carbapen-
em-resistant K54 hvKp have been described?®, no
such isolates were identified in the current study.
Nevertheless, continued surveillance is necessary
to monitor the potential emergence of these highly
resistant and virulent strains.

Several limitations of this study should be
acknowledged. First, the retrospective design is
subject to potential selection bias. Second, the rel-
atively small number of K54 cases included may
have limited statistical power, and certain distinc-
tive clinical or microbiological features of K54 and
the corresponding isolates may have been over-
looked. Third, only blood isolates were analyzed in
this study; therefore, findings derived from isolates
obtained from other sources may differ. Finally,
as this was a single-center study conducted in an
endemic region, the results may not be generalizable

to institutions in non-endemic settings.

Conclusion

In conclusion, K54 K. pneumoniae bacteremia
exhibited distinct clinical characteristics compared
with K1 infection, with patients more frequently
presenting with underlying hepatobiliary diseases
and respiratory tract sources of infection. Notable

differences in virulence profiles and antimicrobial

resistance were observed between community-ac-
quired and hospital-acquired isolates, suggesting
divergent evolutionary pressures under different
environmental conditions. Continued surveillance
and further molecular characterization are war-
ranted to clarify the evolving clinical significance

of K54 K. pneumoniae.
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K54 Klebsiella pneumoniae patients with bacteremia

K54 o 77 B Bl K 52 & 18 I B o 2
BE PR A4 B S A A B4 1L
EHBE-RE P CRALAR

B4 EHBIC REART A
oAk ? BEE® FHR RET

" = FE B 5 A
?Z BB IR TR AN LA
% B K H A OF T I R It BTE 8 5T % T
! & I BB A

e

K54 oo ik BV BE K 5t E 40 KM KATH (Klebsiella pneumoniae) % & #4732 A5 AL 1 o JE 09 &
B E N2 — o A ET RATAAE A R o RIFRAIA AR 9 FH (2014-2022 F) HdniE
FAANAF R - 2 K54 A K. pneumoniae W fnJE 9/ AN Z Ba R AF L R L A AR Z B AR M R AL -
it 1B ) K1 & K. pneumoniae R e # E 4T ER  BF 280 M 3L & AR 772 #] K. pneumoniae ¥ £
FEAERR R A P 33 4%k (42%) & K54 A > 97 %k (12.5%) 2% K1 & i — 5 g » ¥z K1
mAa L + K54 1 o dE 5 A A BERATARAL (p=0.013) » H Charlson # 5% 35 #85 (p=0.044) -
K54 M2 ek i T R85 » 887 B ¥ 5 2 SOFA ¥ (p=0.002) - A pe R e i 4
FHRKIAEK (p=0016) - WAZ 2 RATELRFEFEZRL K4 MKl I SHS
AR BAT R RS I M R IAARL o i —F 43 K54 K. pneumoniae HHARAEE B F 11
N FEITRAFSNEAT  HEAREAREARSAZSHEN KR > Hith LI
MARE TN R R ER S - 488 M5 » K54 K. pneumoniae T fnJE Ja AAB B K1 R4 B
AR GZABAMBERBREL ; MA AR R RZ K54 Bk 2B RE A WS4
Mo BT R ATRRIIRIER A T T RLA s e iELAE s -
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