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Abstract: Objective To analyze the association of serum levels of cartilage glycoprotein-39 (YKL-40) , and mitochondrial
uncoupling protein 2 (UCP2) with the development and prognosis of drug-resistant Klebsiella pneumoniae (KP) sepsis.
Methods A prospective study was conducted on 100 patients with drug-resistant KP sepsis admitted to Suzhou Municipal
Hospital Affiliated to Anhui Medical University from January 2022 to June 2023 as the study group, and 103 healthy individuals
during the same period were selected as the control group. The study group was further divided into a poor prognosis group
(n=38) and a good prognosis group (n=62) based on the 28-day prognosis. Serum levels of YKL-40 and UCP2 were
measured using enzyme-linked immunosorbent assay (ELISA) . Multivariate logistic regression analysis was used to identify
factors influencing the prognosis of drug-resistant KP sepsis. Receiver operating characteristic (ROC) curves were used to
evaluate the predictive value of serum YKL-40 and UCP2 for the prognosis of drug-resistant KP sepsis. Results Serum levels
of YKL-40, UCP2, procalcitonin (PCT) , and white blood cell count (WBC) were significantly higher in the study group compared
to those in the control group (P<0.05) . The poor prognosis group had significantly higher serum levels of YKL-40
[ (54.15+9.43) ng/mLvs (41.59+5.76) ng/mL, =8.279, P<0.01] and UCP2 [ (175.42 + 26.81) ng/L vs (117.63 + 17.02)
ng/L, t=13.198, P<0.01] than those in the good prognosis group. Additionally, the Acute Physiology and Chronic Health
(APACHE 1II') score,
higher in the poor prognosis group than those in the good prognosis group (P<0.05) . Logistic regression analysis identified
serum YKL - 40 (OR=1.522) , UCP2 (OR=1.658) , APACHE Il score (OR=1.885) , SOFA score (OR=1.973) , and PCT
(OR=2.014) as factors influencing the prognosis of drug-resistant KP sepsis (P<0.05) . ROC curve analysis showed that the

Evaluation |l Sequential Organ Failure Assessment (SOFA) score, PCT, and WBC were significantly

area under the curve (AUC) for serum YKL-40 in predicting the prognosis of drug-resistant KP sepsis was 0.774 (95%C/. 0.680-
0.852) with a sensitivity of 71.05%; for serum UCP2, the AUC was 0.778 (95%C/. 0.683-0.855) with a sensitivity of 68.42%. The
combined prediction of serum YKL-40 and UCP2 had a sensitivity of 89.47% and an AUC of 0.899 (95% C/: 0.822-0.950) , which
was significantly higher than the AUC for serum YKL-40 alone (Z=2.297, P=0.022) or UCP2 alone (Z=2.152, P=0.031) .
Conclusion Serum levels of YKL-40 and UCP2 are elevated in patients with drug- resistant KP sepsis, and their combined use
has a high predictive value for 28-day prognosis of drug-resistant KP sepsis.
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Sepsis is an extremely severe organ dysfunction
syndrome with a high incidence worldwide, affecting people
of all ages [1]. Sepsis is mostly caused by trauma or infection;
infections with pathogens such as bacteria and fungi can lead
to sepsis. People with low immunity, those receiving invasive
treatment, and the elderly/young children are more susceptible
to the disease [2-3]. Klebsiella pneumoniae (KP) is one of the
main bacteria causing nosocomial infections [4-5]. With the
increased use of antibiotics, the number of sepsis cases caused
by drug-resistant KP is also rising [6]. Serological indicators

have high application value in the prognostic evaluation of
sepsis. Previous studies have reported that -cartilage
glycoprotein-39 (YKL-40) and mitochondrial uncoupling
protein 2 (UCP2) are closely related to the development and
development of sepsis. Currently, there are few studies on
YKL-40 in sepsis. Although some studies suggest that serum
UCP2 has predictive value for sepsis prognosis, the reported
predictive efficacy is inconsistent, and the predictive value of
both indicators for the prognosis of drug-resistant KP sepsis
remains unclear [7-8]. Therefore, this study aims to detect the
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serum levels of YKL-40 and UCP2 in patients with
drug-resistant KP sepsis, analyze the relationship between
YKL-40/UCP2 and the development and prognosis of
drug-resistant KP sepsis, and provide assistance for the clinical
treatment of drug-resistant KP sepsis. The report is as follows.

1 Materials and methods
1.1 General information

A total of 100 patients with sepsis caused by
drug-resistant KP admitted to Suzhou Municipal Hospital
Affiliated to Anhui Medical University from January 2022 to
June 2023 were prospectively selected as the study group.
Inclusion criteria: (1) Age > 18 years old; (2) Meeting the
sepsis diagnostic criteria [9]; ,(3) Drug-resistant KP detected
in blood culture; (4) Complete clinical data.Exclusion criteria:
(1) Pregnant or lactating women; (2) Severe mental illness; (3)
History of malignant tumors; (4) History of organ
transplantation; (5) Connective tissue diseases; (6)
Hematological diseases. In addition, 103 healthy volunteers
during the same period were selected as the control group.
Inclusion criteria: (1) Normal heart, liver and kidney functions;
(2) No malignant tumors or autoimmune diseases; (3) Age >
18 years old. Exclusion criteria: (1) Pregnant or lactating status;
(2) History of surgery within the past six months; (3) History
of infection within the past three months. This study was
approved by the Medical Ethics Committee of Suzhou
Municipal Hospital Affiliated to Anhui Medical University
(approval number: 2115023), and all subjects participated
voluntarily. There was no statistically significant difference in
baseline data between the two groups (P < 0.05). [Table 1]

1.2 Methods

1.2.1 Detection of serum YKL-40 and UCP2 levels

A total of 3 mL fasting venous blood were collected from
both groups in the moming (the study group’s samples were
obtained within 24 hours after admission). Serum was separated
after centrifugation. The concentrations of serum YKL-40 (catalog
number: BJ-E3161; Shanghai Bangjing Industrial Co., Ltd.) and
UCP2 (catalog number: BY-P33059R; Shanghai Baiyi
Biotechnology Co., Ltd.) were measured strictly following the

instructions of enzyme-linked immunosorbent assay (ELISA) kits.
Each sample was tested in triplicate to get the optical density (OD)
value at 450 nm, and the concentrations of YKL-40 and UCP2
were calculated accordingly.

1.2.2 Detection of related scores and inflammatory indicators

The Acute Physiology and Chronic Health Evaluation II
(APACHE 1I) score and Sequential Organ Failure Assessment
(SOFA) score were used to evaluate the severity of patients
with drug-resistant KP sepsis. Serum procalcitonin (PCT) was
detected by an electrochemiluminescence analyzer, and white
blood cell count (WBC) was measured using an automatic
hematology analyzer.

1.2.3 Prognosis evaluation

Based on the 28-day prognosis from admission, patients
were divided into two groups: the good prognosis group (with
two consecutive negative blood cultures, normalized vital
signs, and recovered organ function) and the poor prognosis
group (with organ failure or death).

1.3 Statistical methods

Data were processed using SPSS 25.0 software.
Categorical data were expressed as n(%) and analyzed by
chi-square test. Normally distributed continuous data were
presented as X+s, and compared using independent samples
t-test. Multivariate logistic regression analysis was applied to
identify the influencing factors of prognosis in drug-resistant
KP sepsis patients. Receiver operating characteristic (ROC)
curve was used to analyze the predictive value of serum
YKL-40 and UCP2 for patient prognosis, and Z test was used
to compare the area under the ROC curve (AUC). A P value <
0.05 was considered statistically significant.

2 Results

2.1 Comparison of general information and serum levels of
YKL-40, UCP2 between the study group and control group

The serum levels of YKL-40, UCP2, PCT, and WBC in
the study group were significantly higher than those in the
control group (P <0.05). [Table 1]

Tab.1 Comparison of general information and serum YKIL-40 and UCP2 levels between study group and control group

Indicators Study group (n=100) Control group (n=103) t/y’ value P value

Age (years)* 65.72+8.63 64.18+8.22 1.302 0.194
Body mass index (BMI, kg/m?) 23.16+2.42 23.48+2.61 0.905 0.366
YKL-40 (ng/mL)? 46.36+7.15 24.67+4.93 25.255 <<0.001
UCP2 (ng/L)* 139.59+20.74 67.11£11.43 30.956 <<0.001
PCT (ng/mL)* 5.59+0.87 0.38+0.08 60.518 <<0.001
WBC (x10°/L)* 13.15+2.84 6.54+1.92 19.478 <<0.001
Gender [n (%)] 0.139 0.710

Female 44 (44.00) 55 (53.40)

Male 56 (56.00) 48 (46.60)
Smoking History [n (%)] 38 (38.00) 32 (31.07) 1.079 0.299
Alcohol drinking history [r (%)] 42 (42.00) 36 (34.95) 1.065 0.302
Past medical history [ (%)]

Diabetes mellitus 37 (37.00) 28 (27.18) 2.246 0.134

Hypertension 41 (41.00) 34 (33.01) 1.391 0.238

Chronic pulmonary disease 31 (31.00) 27 (26.21) 0.570 0.450

Note: *represents X=s.
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2.2 Comparison of serum YKL-40 and UCP2 levels
between the good prognosis group and poor prognosis

group

There were 62 patients in the good prognosis group and
38 in the poor prognosis group. The serum levels of YKL-40
and UCP2 in the poor prognosis group were higher than those
in the good prognosis group (P < 0.05). [Table 2]

2.3 Comparison of clinical data between the good
prognosis group and poor prognosis group

Compared with the good prognosis group, the poor
prognosis group had significantly higher APACHE 1I
scores, SOFA scores, PCT levels, and WBC counts (P <
0.05). [Table 3]

2.4 Multivariate logistic regression analysis of factors
influencing the prognosis of drug-resistant KP sepsis

Taking patient prognosis (good prognosis = 0, poor
prognosis = 1) as the dependent variable, and serum

APACHEII score (OR = 1.885, 95%CI: 1.307-2.719),
SOFA score (OR = 1.973, 95%CI: 1.419-2.742), and PCT
(OR = 2.014, 95%CI. 1.475-2.750) were independent
influencing factors for the prognosis of drug-resistant KP
sepsis (P < 0.05). [Table 4]

2.5 Predictive value of serum YKL-40 and UCP2 for the
prognosis of drug-resistant KP sepsis

Taking the prognosis of drug-resistant KP sepsis as the
dependent variable and serum YKL-40/UCP?2 as test variables,
ROC curves were plotted. The results showed that the
combined prediction of serum YKL-40 and UCP2 for the
prognosis of drug-resistant KP sepsis had a sensitivity of
89.47%, specificity of 82.26%, and an AUC of 0.899. This
AUC was significantly higher than that of YKI-40 alone (Z=
2.297, P = 0.022) and UCP2 alone (Z = 2.152, P = 0.031).
[Figure 1 & Table 5]

Tab.2 Comparison of serum YKL-40 and UCP2 levels between the
good prognosis group and the poor prognosis group (X £5)
YKL-40 (ng/mL)  UCP2 (ng/L)

Group n

Good prognosis group 62 41.59+5.76 117.63£17.02
YKL-40, UCP2, APACHEII score, SOFA score, PCT, and Poor prognosis group 38 54.15£9.43 175.42+26.81
WBC as independent variables (all continuous variables), £ value 8279 13.198
logistic regression analysis was performed. The results P value <0.001 <0.001
showed that serum YKL-40 (OR = 1.522, 95%CI: 1.170—
1.979), UCP2 (OR = 1.658, 95%CI: 1.253-2.194),
Tab.3 Comparison of clinical data between good prognosis group and poor prognosis group
Indicators Good prognosis group (n=62) Poor prognosis group (n=38) t/x’ value P value
Age (years)* 65.48+8.45 66.11£8.93 0.354 0.724
BMI (kg/m?)? 23.13+2.39 23.214+2.46 0.161 0.873
Length of hospital stay (days)* 16.56+3.86 17.34+5.48 1.892 0.061
APACHE II score? 12.34+3.21 19.71+4.60 9.426 <<0.001
SOFA score? 4.15+0.94 8.58+2.03 14.818 <<0.001
PCT (ng/mL)* 3.77+0.62 8.56£1.27 25.245 <<0.001
WBC (x10°/L)? 12.4542.76 14.28+2.98 3.122 0.002
Gender [n (%)] 0.510 0.475
Female 29 (46.77) 15 (3947)
Male 33 (53.23) 23 (60.53)
Smoking history [n (%)] 25 (40.32) 13 (3421) 0.374 0.541
Alcohol drinking history [n (%)] 29 (46.77) 13 (3421) 1.527 0.217
Past medical history [n (%)]
Diabetes mellitus 22 (35.48) 15 (3947) 0.161 0.688
Hypertension 27 (43.55) 14 (36.84) 0.438 0.508
Coronary heart disease 15 (24.19) 7 (18.42) 0.457 0.499
Myocardial infarction 7 (11.29) 5 (13.16) 0.078 0.780
Heart failure 11 (17.74) 6 (15.79) 0.064 0.801
Chronic pulmonary disease 18 (29.03) 13 (34.21) 0.295 0.587
Note: *represents X+s; coronary heart disease is coronary atherosclerotic cardiopathy.
Tab.4 Multivariate logistic regression analysis of prognosis in drug-resistant KP sepsis
Variables B SE Wald »2 P value OR value 95% CI
YKL-40 0.420 0.134 9.825 0.002 1.522 1.170-1.979
ucCpr2 0.506 0.143 12.502 <<0.001 1.658 1.253-2.194
APACHEII score 0.634 0.187 11.482 0.001 1.885 1.307-2.719
SOFA score 0.680 0.168 16.362 <<0.001 1.973 1.419-2.742
PCT 0.700 0.159 19.389 <<0.001 2.014 1.475-2.750
WBC 0.226 0.127 3.176 0.075 1.254 0.978-1.608
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Tab.5 The predictive value of serum YKL-40 and UCP2 for the prognosis of drug-resistant KP sepsis

Variable AUC Cut-off Value 95%CI Se“(s“'/t‘)v 1y Sp‘}i}gc'ty Youden Index
YKL-40 0.774 49.19 ng/mL 0.680~0.852 71.05 83.87 0.549
UCP2 0.778 160.00 ng/L 0.683~0.855 68.42 82.26 0.507
Combination 0.899 0.822~0.950 89.47 82.26 0.717
that YKL-40 levels may be linked to the occurrence of
! drug-resistant KP sepsis. Additionally, the results showed that
100 ] = . . .
[ r s serum YKL-40 levels in the poor prognosis group were higher
i 1 than those in the good prognosis group, implying YKL-40 is
= 80T _ Ny closely related to the prognosis of drug-resistant KP sepsis.
- A Liang Yin et al [17] noted that serum YKL-40 was an
= 60 | independent risk factor for poor prognosis in children with
;E L —[ — YK L=40) viral pneumonia. Multivariate logistic regression analysis in
Z 40h LCP2 this study also indicated that the risk of poor prognosis
o :r Combination increases with elevated serum YKL-40 levels in patients with
20¢r drug-resistant KP sepsis. The underlying reason is that higher
r serum YKL-40 levels indicate a more severe systemic
{].F SR T S EPE S P inflammatory response and greater inflammatory damage,

20 40 60 80 100
100=-Specificity (%)

Fig.1 ROC curve of serum YKL-40 and UCP2 in predicting the
prognosis of drug-resistant KP sepsis

3 Discussion

Fever/hypothermia, tachypnea, edema, and other
symptoms are typical of sepsis. Sepsis caused by
drug-resistant Klebsiella pneumoniae (KP) also presents with
complications such as liver abscess, urinary tract infection,
pneumonia, and meningitis. Moreover, sepsis induced by
drug-resistant KP mostly affects inpatients and has an
extremely high mortality rate [10-11]. Gram-negative bacteria
are the main pathogens causing sepsis; among them, the
number of sepsis cases due to drug-resistant KP is second only
to Escherichia coli, and its detection rate has been rising year
by year [12]. Drug-resistant KP is resistant to multiple
antibiotics, possibly related to biofilm formation, inactivating
enzyme production, and other factors, leading to
unsatisfactory treatment outcomes for drug-resistant KP sepsis
[13]. Exploring the predictive value of serum YKL-40 and
UCP2 for the prognosis of drug-resistant KP sepsis has
positive significance for improving its prognosis.

YKL-40 contains 383 amino acids and can be secreted
by various cells such as macrophages. It is the only
chitinase-like protein in the human genome, and the human
YKL-40 coding gene is located on chromosome 1 [14].
YKL-40 can mediate inflammatory responses and has become
a novel inflammatory marker, playing an important role in the
progression of diseases like pneumonia, hepatitis B virus
infection, and tumors [15]. He Wei ef al. [16] reported that
serum YKL-40 levels were elevated in patients with urinary
tract infection after percutaneous nephrolithotomy, which may
be associated with the inflammatory response mediated by
YKL-40. In this study, serum YKL-40 in the study group was
significantly higher than that in the control group, suggesting

thus leading to poor prognosis [18]. ROC curve analysis
showed that when serum YKL-40 levels at admission exceed
49.19 ng/mL in patients with drug-resistant KP sepsis, the risk
of poor prognosis is higher, with a sensitivity of 71.05%,
indicating serum YKL-40 is a promising marker for
evaluating drug-resistant KP sepsis.

Currently, five uncoupling proteins (UCP1-UCPS5) have
been identified in mammals. UCP2 is a protein located on the
inner mitochondrial membrane, widely distributed in organs
like the heart and liver. It participates in pathophysiological
processes by affecting ATP synthesis and reactive oxygen
species (ROS) production, and the human UCP2 coding gene
is on chromosome 11 [19]. Some studies suggest UCP2
promotes  inflammasome activation by influencing
macrophage lipid synthesis, thereby mediating inflammatory
responses [20]. This study found that serum UCP2 levels in
patients with drug-resistant KP sepsis were significantly
higher than those in healthy individuals, consistent with
previous research [21], indicating UCP?2 is associated with the
development of drug-resistant KP sepsis. Further comparison
of serum UCP2 levels between patients with different
prognoses revealed higher levels in the poor prognosis group
than in the good prognosis group, and multivariate logistic
regression analysis confirmed serum UCP2 as an influencing
factor for the prognosis of drug-resistant KP sepsis. Thus,
UCP2 is related to the prognosis of drug-resistant KP sepsis; it
is speculated that UCP?2 affects patient outcomes by mediating
processes such as inflammatory responses and oxidative stress
[22]. Li Yi et al [23] conducted ROC curve analysis and
found serum UCP2 had a sensitivity of 66.67% for predicting
28-day sepsis prognosis, with an optimal cut-off value of
137.30 pg/mL. In this study, ROC curve analysis showed
seum UCP2 had an AUC of 0.778 for predicting
drug-resistant KP  sepsis  prognosis, with  high
specificity—suggesting that when serum UCP2 at admission
reaches 160.00 ng/L in patients with drug-resistant KP sepsis,
the probability of poor prognosis increases.

Since the predictive performance of a single serum
marker is inevitably limited, this study used a parallel test to
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analyze the predictive value of combined serum YKL-40 and
UCP2 for drug-resistant KP sepsis prognosis. The results
showed the combined prediction had a higher AUC than
individual markers and improved sensitivity, indicating the
combination of YKL-40 and UCP2 can complement each
other, compensate for the deficiencies of single-marker
prediction, and provide guidance for prognostic evaluation of
drug-resistant KP sepsis.

APACHE 1II and SOFA scores are indispensable for
assessing sepsis severity. Logistic regression analysis in this
study also confirmed these scores as influencing factors for
drug-resistant KP sepsis prognosis. However, due to the
disease’s complexity, these scores still have limitations in
prognostic evaluation. Cai Zhenhua et al. [24] reported the
AUC of combined APACHE II and SOFA scores for
predicting drug-resistant KP sepsis prognosis was 0.873. In
this study, the AUC of combined YKL-40 and UCP2 was
0.899, comparable to the predictive efficacy of the combined
score model.

In conclusion, serum YKL-40 and UCP2 levels are
elevated in patients with drug-resistant KP sepsis, and their
combination has high predictive value for prognosis, which
helps with clinical prediction of drug-resistant KP sepsis
outcomes. Due to limitations in time, personnel, and funding,
the sample size of this study is small. Future research will
expand the sample size to verify the predictive value of serum
YKL-40 and UCP2 for drug-resistant KP prognosis.
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1o TS RAFAL(P<0.05) . Logistic [MIHZEH 7R, 1L YKL-40(OR=1.522) \UCP2(OR=1.658) APACHE Il ¥4
(OR=1.885) .SOFA P-4 (OR=1.973) 1 PCT (OR=2.014) it 24 KP e ¥4 FUS (1 52 1 B 2 (P<0.05) . ROC Hh 4%
I3 M SR LE YKL-40 F 5} 25 KP e 8258 75 9 AUC 4 0.774(95%C1 - 0.680~0.852) , SR K 71.05% 5 Il i
UCP2 TN AUC 2 0.778(95%CI: 0.683~0.855) , HUER 4 2y 68.42% ; 1ML i YKL-40 , UCP2 B 45 Tl 1 AUC 4y 0.899
(95%CI:0.822~0.950) , U Ay 89.47% , AT AY AUC S35 55 T I8 YKL-40(7=2.297, P=0.022) .UCP2(Z=
2.152,P=0.031) BT A AUC, 4538 IfLTE YKL-40 Al UCP2 1 ifit 24 KP AR (R Hh oK SF 4 , 1 # BE A Tl
TR 25 KP e R 28 d W5 A (40
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Predictive value of serum cartilage glycoprotein-39 and mitochondrial uncoupling

protein 2 for prognosis of drug-resistant Klebsiella pneumoniae sepsis
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234000, China
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Abstract: Objective To analyze the association of serum levels of cartilage glycoprotein-39 ( YKL-40) , and
mitochondrial uncoupling protein 2 (UCP2) with the occurrence and prognosis of drug-resistant Klebsiella pneumoniae
(KP) sepsis. Methods Prospectively, 100 patients with drug - resistant KP sepsis admitted to Suzhou Municipal
Hospital Affiliated to Anhui Medical University from January 2022 to June 2023 were selected as the study group, and
103 healthy individuals during the same period were selected as the control group. The study group was further divided
into a poor prognosis group (n=38) and a good prognosis group (n=62) based on the 28-day prognosis. Serum levels of
YKL-40 and UCP2 were measured using enzyme-linked immunosorbent assay (ELISA). Multivariate logistic regression

analysis was used to identify factors influencing the prognosis of drug-resistant KP sepsis. Receiver operating
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characteristic (ROC) curves were used to evaluate the predictive value of serum YKL-40 and UCP2 for the prognosis of
drug-resistant KP sepsis. Results Serum levels of YKL-40, UCP2, procalcitonin (PCT), and white blood cell count
(WBC) were significantly higher in the study group compared to those in the control group (P<0.05). The poor
prognosis group had significantly higher serum levels of YKL-40 [ (54.15+9.43) ng/mL vs (41.59+5.76) ng/mL,1=8.279,
P<0.05] and UCP2 [ (175.42 +26.81) ng/L, vs (117.63 £ 17.02) ng/L., 1=13.198, P<0.01] than those in the good
prognosis group. Additionally, the Acute Physiology and Chronic Health Evaluation II (APACHE II) score, Sequential
Organ Failure Assessment (SOFA) score, PCT, and WBC were significantly higher in the poor prognosis group than
those in the good prognosis group (P<0.05). Logistic regression analysis identified serum YKL-40 (OR=1.522), UCP2
(OR=1.658), APACHE Il score (OR=1.885), SOFA score (OR=1.973), and PCT (OR=2.014) as factors influencing
the prognosis of drug-resistant KP sepsis (P<0.05). ROC curve analysis showed that the area under the curve (AUC)
for serum YKL-40 in predicting the prognosis of drug-resistant KP sepsis was 0.774 (95% CI: 0.680-0.852) with a
sensitivity of 71.05%; for serum UCP2, the AUC was 0.778 (95%CI: 0.683-0.855) with a sensitivity of 68.42%. The
combined prediction of serum YKL-40 and UCP2 had a sensitivity of 89.47% and an AUC of 0.899 (95%CI: 0.822-
0.950) , which was significantly higher than the AUC for serum YKL-40 alone (Z=2.297, P=0.022) or UCP2 alone (Z=
2.152, P=0.031). Conclusion Serum levels of YKL-40 and UCP2 are elevated in patients with drug-resistant KP
sepsis, and their combined use has a high predictive value for 28-day prognosis of drug-resistant KP sepsis.

Keywords: Klebsiella pneumoniae ; Drug-resistant ; Sepsis ; Cartilage glycoprotein-39 ; Mitochondrial uncoupling
protein 2
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M RERE S A0CH ™ B 1 A B D BERR AR 25 G 1E L 7R
SRR EA B R AT B 2 R IR
REAEZ B O UG 5 R , A AT | TR 25 Dt T R g
YIRENS S EUMTRAE . RIETR T FRZRAMEIRIT
o W4 e B N E S ) i o il AR s R A
(Klebsiella pneumoniae , KP )2 = e JE L 1) = EL4H R 2
— s B U SR A AN TR 24 KPR A e R
U (91 R B 22 LY A AR R AR MR AE U 3T
it v HA AR o TR, BRTE R FEAGE , BB 1 -
39 (cartilage glycoprotein-39, YKL-40) F1 £k 47 A fiF (i
5 8 H (mitochondrial uncoupling protein, UCP)2 5 Jif¢
LR RIS, HAT, YKL-40 7E R F54E
HETTE R, AR A BTN L UCP2 X Rz
SiE TS HAT SN, (EARIE A TR AL REA — 2, H.
ORI 24 KP Y EERE TS A T A RS B A
I, ASBIF G 2 A DN i 24 KP i S8 3 1 YKL-
40 FUCP2 /KF-, 43 BT YKL-40 , UCP2 i 24 KP e
i ) K AR AU Y5 2, R T 25 KP BRTEAE I PRYG S
AR . HoET .

1 #RERE

L1 —f A ARG U2 BB R R 2= f ) i
I B 2022 4F- 1 %8 2023 4F 6 H Iif 1 100 £ i 24 KP
SR MERAE B E NI . NASRIE : (1) 4E k=
18 %5 (2) P& MEEEIZWbRE" s (3) ILKGF= it 2y

KP; (4) i RGO SERE . HRERBRIE : (1) SRR/ FLIT
T2 5 (2) JRERE M 5 (3) AL s 5 (4) 4% F
A5 (5) Z54R 400 5 (6) MK RGP . Ji ik
I [ 307 103 o it B A D 2 A DA Xk AL A A o -
(1) O JH VB IDRBIEH 5 (2) TOBMEME . A 5 fu
RGP ; (3) EIR=18 % o HEBRARIUE: (1) LEURMHFL
5 (2) AP HNT AR (3) 3= RG A
W L BEE R A B i M B e B AR B 2 By 2t
e S :2115023) , AT X4 A IS 5HT5T . PIdLEE
LGRS R Iegei 73 L (P<0.05) , WK 1,

1.2 Fix

1.2.1  Ifil 3% YKL-40  UCP2 /KGN 5 241 %) 42 %
LRESE KN 3 mL(WFFEH T ABE 24 h Nk
B ), B0 J UL ™ A% K i T IEC S 928 R i 12
(enzyme-linked immunosorbent assay, ELISA ) i 5| &
DL A5 K 178 YKL-40 (65 : BJ-E3161; [ 5%
S2ll) \UCP2(5%5 : BY-P33059R ; -1t (4 25 E Rk
WS, RO REAS AN 3 7K, AR 450 nm Ab %5
(optical density, OD)H , I HEAEA H YKL-40 . UCP2
IR

1.2.2 AHGWIr S RIESR bR P S8
fel 5tk ¢ 1T (Acute Physiological and Chronic Health
Conditions Il , APACHE Il ) ¥F-J3 B¢ J7* 51 4% B £ 93 3
’Tﬁ(Sequential Organ Failure Assessment, SOFA) T4
TG TR 25 KP s i 0 " AR R . AL 20t
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ASCRSE I 11 375 F% 55 28 i (procalcitonin, PCT) , 4 F i
2 A3 AP ASCREE I 1 2 9 125 (white blood cell count,
WBC) .

123 WURIFAG  AEEE A ABGE 28 d U5 73 A i
Jo RUFEH GEZE 2 Ui TR , A A AR S R
ar EIREMKAE ) PTG A RAH (4% B i SET)

1.3 itk RHISPSS 25.0 A HEE .
KRR (%) R SRR . IR TR 5E
BT xes FoR RIS AR R g0 . RIIZHER
logistic [ US4 25 KP EFEAE TS 1) 520 R 5 R
ZIAE TAERHIE (receiver operating characteristic, ROC)
R A3 AT L7 YKL-40 F1 UCP2 X £8 4 191 1) T 11
{H, ROC g1 £ T 1 5 (area under the ROC curve, AUC)
FI SR Z K56 . P<0.05 N34 G245 L.

2 # R

2.1 FFRALE AT B — A TR A 7 YKL-40 ,UCP2
K res  WFFTALIME YKL-40 . UCP2 . PCT #1 WBC
TR i 2 X R AL (P<0.05) . L 1,

22 G RIFALEFRE R B4 F YKL-40 F= UCP2
ok TE R4 62 6, Bs AN 4138 il . FilJe A
K2 IfiL 7 YKL-40, UCP2 /K - i T il )5 [ 441 (P<
0.05), WLF2,

23 g RIFA LG R R AN RTINS
Ji R g, TS A K 41 APACHE ITF4) \SOFA
PES3 (PCT AT WBC i 8 m (P<0.05) . W3R 3,

F 1 BT TR BRI YKL-40 UCP2 7K LA

Tab.1 Comparison of general information, and serum YKL-40

and UCP2 levels between study group and control group

_ boj ik o piickE|
= N ./ 5 P i
e (n=100)  (nel03) A PHE
AR () 65.72+£8.63 64.18+8.22 1302  0.194

B RS R (kg/m®)* 23.16£2.42  23.48+2.61  0.905  0.366
YKL-40(ng/mL)* 46.36+7.15 24.67+4.93 25255 <0.001

UCP2(ng/L)* 139.59+20.74 67.11x11.43 30.956 <0.001
PCT(ng/mL)" 5.59+0.87  0.38+0.08 60.518 <0.001
WBC(x10%/L)* 13.15£2.84  6.54+1.92 19.478 <0.001
PN 1(%) ]

otk 44(44.00)  55(53.40)

Bk 56(56.00)  48(46.60) 0139 0710
UEARICN 38(38.00)  32(31.07) 1.079  0.299
s [ (%) ] 42(42.00)  36(34.95)  1.065  0.302
WEABm s (6% ) ]

WEVRI 37(37.00)  28(27.18) 2246  0.134

e I 41(41.00)  34(33.01) 1391  0.238

PR 31(31.00)  27(2621) 0570  0.450

2.4 Hwwdtzh KPR FE TS 69 % B & logistic =112
SAr BAE TR (FUE RA4F=0, W A R=D1ERN
A5 WIS YKL-40 . UCP2 . APACHE 11 #¥43 .SOFA
P4 (PCT 1 WBC E N H 28 £ (X Ry i 8L & ) 17
logistic [FIJH, Z55 7, 113 YKL-40(0R=1.522,95%Cl:
1.170~1.979) .UCP2(OR=1.658,95% CI: 1.253~2.194) .
APACHE 1II ¥4 (OR=1.885, 95% CI: 1.307~2.719) .
SOFA ¥ 43 (OR=1.973, 95% CI : 1.419~2.742) il PCT
(OR=2.014,95%CI : 1.475~2.750) N i 2 KP e B T
Ja BRI R (P<0.05), L4,

2.5 ik YKL-40 F= UCP2 3t 25 KP IR 7 92 TS 09
FRMANAE LA 24 KP R EEAE TSy PR7AE £, 4 17
YKL-40 . UCP2 1E MK 50 4 5 2 il ROC i £k, 4551 i
7N, IMLE YKL-40 \UCP2 B A5 T it 24 KP M BEhe s
() BURR B 89.47% , 5 57+ 5 K 82.26% , AUC.(0.899)
i T I YKL-40(Z£=2.297, P=0.022) .UCP2(Z=
2.152,P=0.031) S AUC, DLIEI 1.3 5,

F2 PG RS TUS A BT YKL-40 fl UCP2 4%
(x+s)

Tab.2 Comparison of serum YKL-40 and UCP2 levels between

good prognosis group and poor prognosis group  (xs)

215 %L YKIL-40(ng/mL.) UCP2(ng/L.)
TG BAF4H 62 41.59+5.76 117.63£17.02
A A R4l 38 54.15+9.43 175.42+26.81
{H 8.279 13.198
P1H <0.001 <0.001

F3 G RIFH 5TUG A RANGRFOR IR
Tab.3 Comparison of clinical data between good prognosis

group and poor prognosis group

B il 4 FiEARY .

Hoh R ﬁﬁiiﬂ wel Pl
A (%) 65.48+8.45  66.11+8.93 0354 0.724
BIAFREE (keg/m®)* 23.1322.39  23.2122.46  0.161  0.873
FEBEREL(d)* 16.56+3.86  17.34x£5.48  1.892  0.061
APACHE I[ $¥£43* 12.34+321 19712460  9.426 <0.001
SOFA E43* 4.15+0.94 8.58+2.03  14.818 <0.001
PCT(ng/mL)" 3.77+0.62 8.56£1.27 25245 <0.001
WBC(x10°/L)" 12.45+2.76  14.28+2.98  3.122  0.002
PERI (%) ]

bk 29(46.77) 15(39.47)

Pk 33(53.23)  23(60.53) 03100475
WA 2 (48] (%) ] 25(40.32) 13(3421) 0374 0.541
PRI L6 (%) ] 29(46.77) 13(34.21) 1.527 0217
WEAESRA s [ (%) ]

Wb 22(35.48)  15(39.47)  0.161  0.688

fE LR 27(43.55)  14(36.84) 0438  0.508

SR 15(24.19) 7(18.42) 0.457  0.499

L IUASEFE 7(11.29) 5(13.16) 0.078  0.780

AR 3] 11(17.74) 6(15.79) 0.064  0.801

P2 PE IR 18(29.03) 13(3421) 0295  0.587

R ves FTom

T 0y D s SR 5 SEE Lo LR Bl DR R A Lo HIEAR
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Fa M2 KPMREELE B B2 K logistic [ 534
Tab.4 Multivariate logistic regression analysis of prognosis in

drug-resistant KP sepsis

AR B SE  Waldy P{H OR{Hi 95%CI
YKI.-40 0.420 0.134 9.825 0.002 1.522 1.170~1.979
ucP2 0.506 0.143 12502 <0.001 1.658 1.253~2.194
APACHE I1i¥4>  0.634 0.187 11.482 0.001 1.885 1.307~2.719
SOFA 143 0.680 0.168 16.362 <0.001 1.973 1.419~2.742
PCT 0.700  0.159 19.389 <0.001 2.014 1.475~2.750
WBC 0.226 0.127 3.176 0.075 1.254 0.978~1.608

100}
80F
= 60f
= — YKL-40
Eg 40 — UCP2
& — BRA T
20F
o0&

20 40 60 80 100
100-4553 % (%)
B 1 s YKL-40 Fl UCP2 FUM iR 25 KP MR a:AE 1S 19 ROC 4k
Fig.1 ROC curve of serum YKL-40 and UCP2 in predicting the

prognosis of drug-resistant KP sepsis

RS M YKL-40 FIUCP2 X125 KP M08 15U AT o (i
Tab.5 The predictive value of serum YKL-40 and UCP2 for the prognosis of drug-resistant KP sepsis

A i AUC 95%CI BT H IR (%) RS (%) PPBFERL

IML3% YKL-40 0.774 0.680~0.852 49.19 ng/mL 71.05 83.87 0.549

M35 UCP2 0.778 0.683~0.855 160.00 ng/L 68.42 82.26 0.507

WA TR 0.899 0.822~0.950 89.47 82.26 0.717

3 W 7INTE 24 KP T A8 B L0 YKL-40 KB 75
T e

KRR AR 7K P S5 2 T 2 i 174 4 7R i
AR i 245 KP 51 1) I B A0 30 2 3 AR JHE IR ek PR i
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i 22 R AE AR JET R s 2 B
S | R e EE AT 1) B B R, L T 24 KP BT Bk
BEAE 1Y R BIEAOR T RKIGR A&, B R4
R Tt 2 KP X 2R R B A 20, v RE S
A= W BT B I il ™ A A5 2 A R 2 06, 3t
24 KP W FAEIRY T RCR AR AR 8357 YKL-40
FTUCP2 X1 245 KP Rz AE 7 1) F0 00 A (B0 H il s
PR A —E W L,

YKL-40 1% 383 A2 L% , 7] H1 5 4 g 45 2 b
NS , S NS DR 2 i — 1) e SRR A T
N YKL-40 4 i JE AT 1 S YL k™ YKL-40 fiE
S A RRE SN, B SR H B R EAR ), e
ORI FEVE I 58 | b Jeg A5 5 g ik R v 4y 8 R A
@ AT AT HRIE |, YKL-40 /K75 28 57 B
AT AR 5 Wb PR B s b e, T e S
YKL-40 /S R NAT G o ABF5E i, W98 28 M
15 YKL-40 300 BRZH 1 35 T 57, 37K YKL-40 /K- P
i 25 KP BRBEAE (0 & AR oAb, AR5 45 54 i
7N, TG A B4 YKL-40 /K5 T U5 B IF4.,
M YKL-40 th 51 25 KP S Ae BlUn B3 G, 32
BRAENTIRIE | ML YKL-40 3 25 PE il 48 H LT A
RIS GRS 2R . AHF5E 22 [ logistic 70 BT

FilfE AN R KBS AT = o SRR I YKL-40 7KF- 8
1o, BTN A B AR S AR B AR, R 3B, AT
AR RBUSR" . 858 ROC Bk iR, it 24 KP
JHe BEAE A AR ITLTE YKL-40 7K F75F49.19 ng/mL,
D950 J AN B RS 348 e, SRR EE Sy 71.05% , & W1 il v
YKL-40 A 2B Pk i 25 KP MEEEAE A9FR 54
H i 2 7E 1 FL 2 9 Hh & B UCP1~UCPS T i
IR M, UCP2 2 FARARR N & A, fE0
JIE JHFIE S5 85 5 Tz 40 A S R ATP & T
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Wk 24 6 Al 35 RO 2 4 i /MR T AL, DA T A A
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BEAE AR LT UCP2 KPS i A5 2k
AR — R UCP2 5T 24 KP M8 & B K
E—2 LB ] 5 B 8 1T UCP2 /K& 81, Til)s
AN RALIME UCP2 /KPRl R4 T, HZ R &R
logistic /ATt F BH MY UCP2 ATt 2 KP e w34 il
UsZ M R ] WL UCP2 5 it 2 KP 83 Bl )5 A1 —
FE G FR L HEM UCP2 3 35 A5 90 SN S A 5
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R ROC I AT R | IME UCP2 Tl s 28 d
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AWFFEHATIIROC fZk 7 AR B, MG UCP2 0 firf
24 KP IR #AE TR (19 AUC 1K 0.778, F5- S E 80 G , H
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