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ABSTRACT
Background/Aims: Acute pancreatitis (AP) is a prevalent gastrointestinal disorder, with its frequency rising annually, and the fatality 
rate in severe cases reaching 38%. Dexmedetomidine (DEX), possessing analgesic, sedative, anti-inflammatory, and anti-sympathetic 
properties, appears to be a viable pharmacological option for AP; however, the clinical correlation remains ambiguous. This study aimed 
to elucidate the potential of DEX in enhancing the prognosis of patients with AP.
Materials and Methods: The Medical Information Mart for Intensive Care–IV database served as the foundation for this retrospective 
propensity score-matched cohort analysis. Participants with AP diagnoses were split into 2 groups according to whether they received 
DEX for the study. Propensity score matching (PSM) was used to align the baseline data for the 2 groups. A multivariate Cox propor-
tional hazards regression model and Kaplan–Meier survival curves were used to assess the relationship between DEX treatment and the 
60-day death rate in patients with AP. Subgroup analyses were undertaken to ensure the reliability of the findings.
Results: There were 362 patients in this test period, 181 of whom were in the DEX group and 181 of whom were in the No-DEX group. 
The standardized mean differences of all baseline features were less than 0.1, and the P-value was greater than .05 after the PSM of 
the baseline data of the 2 patient groups. This suggests that the 2 patient groups were well-balanced following matching. The 2 groups’ 
60-day mortality rates differed significantly, according to the Kaplan–Meier survival curve. The DEX group’s survival rate was higher than 
the No-DEX group’s at the same time point (hazard ratio [HR] (95% CI) = 0.048 (0.406-1.002), P = .048). To evaluate the effect of DEX 
on mortality in AP patients, multiple Cox regression models that adjusted for different factors were used. According to the fully adjusted 
model, DEX improves the prognosis of patients with AP. The HR for 60-day death in the matched group was 0.51 (95% CI: 0.30-0.88), 
P = .015.
Conclusion: The current study revealed that DEX administration can decrease the 60-day death rate in individuals with AP. Nonetheless, 
the verification of this claim necessitates multicenter randomized controlled trials.
Keywords: Acute pancreatitis, dexmedetomidine, MIMIC-IV database, mortality rate

INTRODUCTION
Acute pancreatitis (AP) is an acute digestive disorder that 
disrupts homeostasis in pancreatic acinar tissues due to 
various factors, leading to premature activation of pan-
creatic enzymes and subsequent self-digestion of pan-
creatic tissue.1 A systematic review and meta-analysis 
indicated a global increase in AP incidence and hospital-
ization rates. The study reported that from 1961 to 2016, 
the incidence rose from 2.30% to 3.84% worldwide, 
continuing to escalate at an annual rate of 3.07%.2 The 
growing number of pancreatitis cases has placed a sub-
stantial and increasing burden on healthcare utilization 
and expenditures. Survey results indicated that the annual 
number of hospital admissions for AP in the United States 

was 255 130, with a median cost of $7941, culminating 
in a total expenditure of $3 019 327 516.3 The ongoing 
advancement of imaging technologies and the evolu-
tion of therapy paradigms have consistently improved 
AP diagnostic and therapeutic standards. The mortality 
rate for AP remains significantly elevated. Research find-
ings reveal that the overall in-hospital death rate for AP is 
3.5%, with fatality rates of 0.3%, 2.3%, and 38% for mild, 
moderate, and severe cases, respectively.4 Consequently, 
optimizing the management of AP and improving patient 
outcomes is an imperative aim.

Acute pancreatitis is a complex inflammatory dis-
ease that initially manifests as a sterile inflammatory 
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response. Acinar and ductal cells may experience dam-
age or necrosis due to multiple factors, resulting in the 
release of pancreatic enzymes into the surrounding 
tissue and subsequent local pancreatic injury.5 As the 
disease progresses, severe cases may develop systemic 
inflammatory response syndrome, extrapancreatic 
organ failure, or even death.6 Additionally, the pancreas 
is a gland with extensive nerve innervation, compris-
ing sympathetic and parasympathetic efferent nerves, 
spinal and vagus nerve afferents, and innervation from 
the enteric nervous system.7 Pain stimuli and inflamma-
tory responses can induce sympathetic nerve excitation, 
resulting in vascular endothelium damage, exacerbat-
ing pancreatic microcirculatory disorders, and worsen-
ing the condition. Abdominal pain is the predominant 
symptom observed in patients diagnosed with AP. A 
survey indicated that 97.3% of patients reported pain 
upon admission, with the intensity and duration of pain 
closely correlated to the severity of AP.8 The physiologi-
cal mechanisms underlying pain in AP are highly com-
plex, with different mechanisms leading to distinct types 
of pain: neuropathic pain, inflammatory pain, and noci-
ceptive pain.9 The complexity of pain management in AP 
arises from the diverse mechanisms of pain associated 
with the condition. Clinical guidelines lack consistent 
recommendations for selecting various analgesic meth-
ods or medications.10

Dexmedetomidine (DEX) is a selective and potent α2-
adrenoceptor agonist exhibiting superior analgesic 
properties. Research findings indicate that, compared 
to remifentanil, DEX offers superior analgesic effects, 
diminishes the incidence of severe postoperative pain, 
lowers morphine requirements, and extends the duration 
until the initial rescue analgesia is administered.11 Current 
recommendations for managing AP include stepwise 
and multimodal analgesia regimens. The incorporation of 
DEX in these regimens not only provides effective pain 

relief but also alleviates the adverse effects associated 
with other medications.12,13 Furthermore, DEX inhibits 
sympathetic nervous system excitation. Research shows 
that during DEX administration, norepinephrine levels 
decreased by 72% and epinephrine levels by 10%, which 
reduces early postoperative sympathetic nervous system 
activity.14 Additionally, DEX exhibits anti-inflammatory 
properties by decreasing the release of inflammatory 
factors such as tumor necrosis factor-α (TNF-α) and 
interleukin-6 (IL-6) and promoting acetylcholine release, 
thereby offering biological protection for organs.15

The majority of severe acute pancreatitis (SAP) patients 
admitted to the intensive care unit (ICU) experience pain, 
delirium, and sympathetic nervous system hyperactivity. 
Dexmedetomidine appears to be a suitable pharmaco-
logical agent for managing AP. However, there is a lack of 
clinical studies regarding the use of DEX in AP patients, 
and the evidence is primarily drawn from animal research. 
Therefore, clinical data were extracted and analyzed 
from the Medical Information Mart for Intensive Care 
(MIMIC)-IV registry of AP patients who received at least 
1 dose of DEX to evaluate whether its administration can 
improve the prognosis of these patients.

MATERIALS AND METHODS
Data Source
The Medical Information Mart for Intensive Care–IV 
(MIMIC-IV) database serves as the basis for this retro-
spective propensity score-matched cohort analysis. The 
Beth Israel Deaconess Medical Center’s computerized 
medical records are the source of the publicly accessi-
ble MIMIC-IV database. This collection of modern elec-
tronic health records spans 10 years, from 2008 to 2019. 
MIMIC-IV v3.1 includes 364 627 unique individuals, rep-
resenting 94 458 unique ICU stays and 546 028 hos-
pitalizations. After reviewing the Beth Israel Deaconess 
Medical Center’s patient data collection and research 
resource development, the Institutional Review Board 
approved the data-sharing effort and waived informed 
consent.16 The database is accessible to those who pass 
the Collaborative Institutional Training Initiative exam 
(author Hui Zhang’s certification number is 64028164). 
The Strengthening the Reporting of Observational 
Studies in Epidemiology statement was followed in 
the preparation of the manuscript.17 This study was 
approved by the Ethics Committee of the Lin-ping 
Campus of the Second Affiliated Hospital, Zhejiang 
University School of Medicine (approval no.: 2024016; 
date: March 18, 2024).

Main Points
•	 From a pathophysiological perspective, dexmedetomi-

dine is a potential treatment for acute pancreatitis (AP) 
because of its sedative, analgesic, anti-inflammatory, and 
anti-sympathetic qualities.

•	 Dexmedetomidine can reduce the 60-day mortality rate in 
patients with AP.

•	 The association between dexmedetomidine administra-
tion and 60-day mortality in AP patients remains unaf-
fected by subgroup variables, including gender, age, body 
mass index, and comorbidities.
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Study Population
The study encompassed all patients admitted to the ICU 
diagnosed with AP, as defined by the diagnostic criteria 
of the International Statistical Classification of Diseases, 
9th and 10th Revisions (ICD-9 and ICD-10). To ensure 
consistency, information was only extracted on patients 
admitted to the ICU for the first time during their hos-
pitalization. Patients discharged or deceased within 
48 hours of ICU admission and those under 18 will be 
excluded from the study. Depending on whether or not 
they had received DEX treatment during hospitalization, 
the enrolled patients were divided into the DEX and no-
DEX groups.

Data Extraction and Outcomes
We used Navicat Premium (version 17.0.8) (PremiumSoft 
CyberTech Limited; Hong Kong, China) and Structured 
Query Language to extract and process data from the 
MIMIC-IV database. The following traits were taken out: 
(1) demographic data, such as age, gender, and body mass 
index (BMI); (2) comorbidities, such as diabetes, hyper-
tension, liver disease, sepsis, chronic lung illness, and 
renal disease; (3) vital signs at admission, such as heart 
rate, respiratory rate, temperature, mean blood pres-
sure (MBP), and peripheral oxygen saturation (SpO2); (4) 
clinical scores, such as the Charlson comorbidity index 
(CCI), acute physiology score III, logistic organ dysfunc-
tion system (LODS), Oxford acute severity of illness score 
(OASIS), and sequential organ failure assessment (SOFA); 
(5) laboratory parameters, including white blood cell 
(WBC), platelets, hemoglobin, potential hydrogen (pH), 
anion gap, bicarbonate, alanine aminotransferase (ALT), 
aspartate aminotransferase (AST), total bilirubin, albumin, 
blood urea nitrogen (BUN), creatinine, glucose, calcium, 
sodium, potassium, international normalized ratio (INR), 
prothrombin time (PT), and partial thromboplastin time 
(PTT). The main outcome measure was all-cause mortal-
ity at 60 days.

Statistical Analysis
The mean ± SD was used to represent the measurement 
data that had a normal distribution. To compare the 2 
groups, an independent samples t-test was employed. On 
the other hand, measurement data that did not fit a nor-
mal distribution were denoted by M (P25, P75), and group 
comparison was done using a non-parametric test called 
the Mann–Whitney U-test. The chi-square test or Fisher’s 
exact test was used to compare groups, and count data 
were displayed as the number of instances and percent-
ages (%). Multiple imputation by chained equations was 

used to ensure unbiased estimates in cases where the 
data contained missing values of less than 20%. Variables 
with more than 20% missing data were not included in 
the study.

In order to reduce confounding bias, the statistical tech-
nique of propensity score matching (PSM) was applied 
to the balanced baseline data between the 2 patient 
groups. In order to determine the propensity score for 
each patient, a logistic regression model was utilized. 
The closest neighbor approach was used to generate the 
matching based on a 1:1 ratio with a caliper width of 0.05 
without replacement. Following PSM, P-values and stan-
dardized mean differences (SMDs) were used to assess 
how well the 2 groups’ characteristics were balanced. 
When the SMD of a variable is less than 0.1, it is deemed 
to be balanced between the groups.

Kaplan–Meier survival curves were plotted to track 
changes in survival rates over time for the DEX and no-
DEX groups. The log-rank test was then applied to see if 
there were any variations between the 2 groups’ survival 
curves.

Cox regression analysis was utilized to establish multiple 
models, controlling for various confounding factors, to 
verify whether DEX use can reduce the 60-day mortality 
rate in patients. Model 1 (unadjusted): Only the depen-
dent variable, DEX, and the outcome variable, 60-day 
mortality, were included in the analysis model, with no 
covariates. Model 2: In addition to Model 1, the follow-
ing variables were included: age, gender, BMI, and comor-
bidities. Model 3: In addition to Model 2, vital signs at 
admission were incorporated. Model 4: Along with Model 
3, patient clinical scores were factored in. Model 5 (fully 
adjusted): Besides Model 4, laboratory parameter results 
were included.

Furthermore, the objective was to investigate the cor-
relation between DEX utilization and survival across 
diverse population groups. To this end, a series of sub-
group analyses was conducted, incorporating variables 
such as age, sex, BMI, the presence of chronic pulmonary 
disease, liver disease, diabetes, hypertension, renal dis-
ease, and sepsis.

All statistical analyses in this study were conducted 
using R software (version 4.4.3) (University of Auckland; 
Auckland, New Zealand). Statistical significance was 
deemed achieved when the P-value was less than .05.
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RESULTS
Population Selection
The MIMIC-IV database includes information on 7481 
patients diagnosed with AP. After excluding 6370 cases 
of non-first-time ICU admissions and 186 patients in the 
ICU for less than 48 hours, 925 patients were selected 
for this study. Patients were divided into 2 groups based 
on their prior experience with DEX: the DEX group (n = 
233) and the no-DEX group (n = 692). Following PSM, 
the sample consisted of 181 patients across the 2 groups 
(Figure 1).

Baseline Characteristics
Patients with AP in the DEX group had higher BMI, heart 
rate, respiratory rate, temperature, SOFA, APACHE II, 
LODS, OASIS, creatinine, and PTT than those in the no-
DEX group. The no-DEX group showed a higher propor-
tion of males, a greater prevalence of liver disease and 
sepsis, and higher age, CCI, pH, bicarbonate, ALT, albumin, 
and calcium levels. No statistically significant differences 
were found between the 2 groups regarding chronic pul-
monary disease, diabetes, hypertension, renal disease, 
MBP, SpO2, WBC, platelets, hemoglobin, anion gap, AST, 
total bilirubin, BUN, glucose, sodium, potassium, INR, and 
PT. After performing PSM on the baseline data of the 2 

patient groups, the SMD of all baseline characteristics 
was less than 0.1, and the P-value was greater than .05, 
indicating that the 2 patient groups were well-balanced 
after matching (Table 1).

Survival Analysis
Figure 2 illustrates a survival curve analysis investigating 
the correlation between DEX administration and 60-day 
survival rates in patients with AP. The Kaplan-Meier sur-
vival analysis indicated that the survival curve for the DEX 
cohort consistently exceeded that of the no-DEX cohort 
over time. Furthermore, the log-rank test produced a 
P-value of .048, signifying a statistically significant dif-
ference in survival between the 2 cohorts. Consequently, 
DEX usage in patients with AP significantly improves sur-
vival outcomes (Figure 2).

Cox Proportional Hazards Regression Model
Single-factor and multi-factor Cox proportional hazards 
regression models were utilized to create various models 
by adjusting for different covariates. The analysis revealed 
that in the unadjusted model of the single-factor Cox 
regression, DEX usage did not influence the 60-day mor-
tality rate in AP patients (HR = 0.64, 95% CI (0.41-1.00), P 
= .051). However, after adjusting for potential confound-
ing factors affecting prognosis, the fully adjusted model 
that included demographic characteristics, comorbidities, 
vital signs at admission, clinical scores, and laboratory 
parameters (Model 5) was established. The results indi-
cated HR = 0.51, 95% CI (0.30-0.88), P = .015, suggest-
ing that DEX usage positively impacts survival outcomes 
in AP patients, reinforcing the reliability of the analysis 
results (Table 2).

Subgroup Analyses
Patients were categorized into subgroups based on 
age, gender, BMI, and comorbidities. Subgroup analysis 
indicated that patients over 60 with sepsis, hyperten-
sion, and kidney disease exhibited hazard ratios (HRs) of 
0.50, 0.59, 0.49, and 0.41, all with P-values below .05. 
This implies that these patients experienced worse out-
comes. However, a comprehensive analysis of all sub-
group factors and their interactions with DEX usage 
revealed that the P-values for interaction exceeded .05, 
signifying no interaction effects among subgroups. This 
indicates that DEX efficacy is not affected by the afore-
mentioned subgroup factors concerning 60-day survival 
rates, affirming the robustness of the analytical findings 
(Figure 3).Figure 1.  Inclusion and exclusion flowchart of the study.
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DISCUSSION
This study utilized data from the MIMIC-IV database to 
investigate the correlation between DEX and the prog-
nosis of individuals with AP. Propensity score matching 
was employed to balance the baseline characteristics 
of the 2 cohorts, generate Kaplan–Meier survival curves, 
and develop multiple Cox proportional hazards regression 
models. Ultimately, it was determined that DEX improved 
the 60-day survival rate of individuals with AP. Despite 
variations in prognosis among subgroups of patients with 
AP, it was found that the interaction P-values for each 
subgroup exceeded .05. This indicates that the efficacy 
of DEX remains consistent across different subgroups of 
patients with AP.

The etiology of AP is varied, and its pathogenesis remains 
incompletely understood. Along with early trypsinogen 
activation, defective calcium signaling, poor autoph-
agy, endoplasmic reticulum stress, the unfolded protein 
response, and mitochondrial dysfunction are key con-
tributors to the pathophysiology of AP.18 The variety of 
causes and the complexity of processes have led to dif-
fering views on the pathophysiological process of AP. It 
is well acknowledged that the early stage of AP entails 
a sterile inflammatory response.19 Due to multiple fac-
tors, excessive accumulation of calcium ions in pancre-
atic cells reduces adenosine triphosphate synthesis in 
mitochondria, leading to injury or necrosis of acinar and 
ductal cells.5 During the initial phases of the disease, the 
cells in the affected pancreas produce damage-asso-
ciated molecular patterns, which act as intrinsic danger 
signals, prompting the body to activate an immunologi-
cal response. This results in the release of significant 
quantities of pro-inflammatory mediators and the infil-
tration of immune cells, worsening the inflammatory cas-
cade and inducing uncontrolled or dysregulated immune 
responses, ultimately leading to systemic inflammatory 
response syndrome or even multiple organ dysfunction 
syndrome.6,20 The α2-adrenergic receptor is a G pro-
tein-coupled receptor composed of 3 distinct subtypes 
(α2A, α2B, and α2C) located throughout the central and 
peripheral nervous systems, as well as in various organs 
and tissues.21 Dexmedetomidine is a highly selective α2-
adrenergic receptor agonist that not only possesses anal-
gesic, sedative-hypnotic, and anti-sympathetic effects 
but also demonstrates anti-inflammatory and anti-apop-
totic properties, offering protective benefits to organs 
such as the nervous system, lungs, kidneys, liver, and 
intestines.15 Numerous high-quality clinical trials have 
shown that DEX can positively influence conditions such 
as sepsis, acute respiratory distress syndrome (ARDS), Va

ria
bl

e

Be
fo

re
 P

SM
Af

te
r P

SM

To
ta

l
(n

 =
 9

25
)

N
o-

D
EX

(n
 =

 6
92

)
D

EX
(n

 =
 2

33
)

P
SM

D
To

ta
l

(n
 =

 3
62

)
N

o-
D

EX
(n

 =
 1

81
)

D
EX

(n
 =

 1
81

)
P

SM
D

So
di

um
 (m

m
ol

/L
)

13
8.

00
  

(1
35

.0
0,

 1
40

.7
5)

13
8.

00
  

(1
35

.0
0,

 1
40

.7
5)

13
7.

60
  

(1
34

.3
3,

 1
41

.0
0)

.4
54

−0
.0

53
13

8.
00

 
(1

35
.3

3~
14

1.
41

)
13

8.
50

 
(1

36
.3

3~
14

1.
33

)
13

7.
67

 
(1

35
.0

0~
14

1.
50

)
.0

76
−0

.1
26

Po
ta

ss
iu

m
 

(m
m

ol
/L

)
4.

05
  

(3
.7

0,
 4

.4
7)

4.
03

  
(3

.7
1,

 4
.4

0)
4.

10
  

(3
.7

0,
 4

.6
7)

.1
00

0.
12

2
4.

05
 (3

.7
0~

4.
57

)
4.

00
 (3

.7
3~

4.
43

)
 4

.0
8 

(3
.7

0~
4.

67
)

.5
89

0.
06

IN
R

1.
30

  
(1

.1
5,

 1
.6

0)
1.

30
  

(1
.1

5,
 1

.6
0)

1.
30

  
(1

.2
0,

 1
.6

0)
.2

78
−0

.0
55

1.
30

 (1
.1

9~
1.

60
)

1.
33

 (1
.2

0~
1.

60
)

1.
30

 (1
.2

0~
1.

60
)

.8
52

0.
05

6

PT
 (s

)
14

.4
5 

 
(1

3.
00

, 1
7.

00
)

14
.4

5 
 

(1
2.

99
, 1

7.
00

)
14

.4
0 

 
(1

3.
10

, 1
7.

20
)

.8
13

−0
.0

41
14

.6
0 

(1
3.

10
~1

7.
55

)
14

.8
2 

(1
3.

23
~1

7.
50

)
14

.2
0 

(1
3.

05
~1

7.
53

)
.2

65
0.

02
1

PT
T 

(s
)

30
.9

0 
 

(2
7.

10
, 3

8.
20

)
30

.7
0 

 
(2

6.
87

, 3
7.

00
)

32
.6

0 
 

(2
8.

00
, 4

0.
23

)
.0

05
0.

14
8

31
.3

8 
(2

7.
40

~4
0.

66
)

31
.3

5 
(2

7.
15

~4
0.

60
)

31
.4

5 
(2

7.
53

~4
0.

23
)

.7
15

0.
03

2

AL
T,

 a
la

ni
ne

 a
m

in
ot

ra
ns

fe
ra

se
; A

PS
III

, a
cu

te
 p

hy
si

ol
og

y 
sc

or
e 

III
; A

ST
, a

sp
ar

ta
te

 a
m

in
ot

ra
ns

fe
ra

se
; B

M
I, 

bo
dy

 m
as

s i
nd

ex
; B

U
N

, b
lo

od
 u

re
a 

ni
tr

og
en

; C
C

I, 
ch

ar
ls

on
 c

om
or

bi
di

ty
 in

de
x;

 D
EX

, d
ex

m
e-

de
to

m
id

in
e;

 IN
R,

 in
te

rn
at

io
na

l n
or

m
al

iz
ed

 ra
tio

; L
O

D
S,

 lo
gi

st
ic

 o
rg

an
 d

ys
fu

nc
tio

n 
sy

st
em

; M
BP

, m
ea

n 
bl

oo
d 

pr
es

su
re

; O
AS

IS
, o

xf
or

d 
ac

ut
e 

se
ve

rit
y 

of
 il

ln
es

s 
sc

or
e;

 P
h,

 p
ot

en
tia

l h
yd

ro
ge

n;
 P

SM
, 

pr
op

en
si

ty
 s

co
re

 m
at

ch
in

g;
 P

T,
 p

ro
th

ro
m

bi
n 

tim
e;

 P
TT

, p
ar

tia
l t

hr
om

bo
pl

as
tin

 ti
m

e;
 S

M
D

, s
ta

nd
ar

di
ze

d 
m

ea
n 

di
ff

er
en

ce
; S

O
FA

, s
eq

ue
nt

ia
l o

rg
an

 fa
ilu

re
 a

ss
es

sm
en

t; 
W

BC
, w

hi
te

 b
lo

od
 c

el
l.

Ta
bl

e 
1.

 B
as

el
in

e 
Fe

at
ur

es
 o

f t
he

 O
rig

in
al

 a
nd

 P
ro

pe
ns

ity
 S

co
re

 M
at

ch
in

g 
Po

pu
la

tio
ns

 (C
on

tin
ue

d)



Zhang et al. The Use of Dexmedetomidine in Acute PancreatitisTurk J Gastroenterol 2025 [epub ahead of print]

and acute kidney injury (AKI). An analysis demonstrated 
that compared with benzodiazepines, DEX reduces 
mortality in patients with sepsis. Although there was no 
significant difference in mortality rates compared with 
propofol, DEX significantly reduced the inflammatory 
response in patients with sepsis.22 In another propensity 
score-matched cohort study, patients with ARDS who 
received DEX had a lower risk of death compared to those 
who received midazolam and propofol.23 Additionally, a 
meta-analysis indicated that while DEX increases the 
incidence of bradycardia, it reduces the risk of postopera-
tive AKI and postoperative delirium and shortens ICU and 
hospital stays.24

Considering the pathogenesis of pancreatitis and the phys-
iological effects of DEX, it appears that DEX is a suitable 
pharmacological option for managing AP. Most research 
regarding DEX and AP remains in the animal experimen-
tation phase. A study involving animals demonstrated 
that DEX reduces SAP-induced pancreatic injury, neu-
trophil and macrophage infiltration, and oxidative stress. 
Transcriptomics and molecular biology were employed to 
clarify the impact of DEX on necrotic apoptosis in SAP 
and the molecular pathways involved in these effects.25 A 

separate animal study indicated that DEX can reduce sys-
temic inflammatory responses and local pancreatic injury 
caused by SAP in rats via a cholinergic anti-inflammatory 
pathway mediated by vagal and alpha-7 nicotinic acetyl-
choline receptor dependent mechanisms.26 Most studies 
in clinical settings have concentrated on the application 
of DEX in pancreatic surgery. A single-center randomized 
controlled trial demonstrated that administering DEX 
to elderly patients undergoing major pancreatic surgery 
could reduce inflammatory responses and lower the inci-
dence of AKI and pulmonary complications.27 A separate 
study examined the application of DEX in patients under-
going laparoscopic pancreaticoduodenectomy (LPD). The 
findings indicated DEX administration during surgery may 
mitigate early inflammatory responses after LPD.28 This 
study analyzed data from the MIMIC-IV database and 
concluded that DEX may enhance the 60-day mortality 
rate in patients with AP. Propensity score matching was 
employed to control for confounding factors and improve 
comparability between the 2 groups. Following PSM, the 
baseline characteristics of the 2 groups were equilibrated. 
The Kaplan-Meier survival curves indicated that patients 
administered DEX exhibited improved survival outcomes. 
Several regression models were developed to confirm 

Figure 2.  The KM survival curve illustrates the variations in the 60-day survival status of 2 cohorts of acute pancreatitis patients before (A) 
and after (B) using propensity score matching.

Table 2.  Results of Cox Proportional Hazard Models

Variables

Model 1 Model 2 Model 3 Model 4 Model 5

HR (95% CI) P HR (95% CI) P HR (95% CI) P HR (95% CI) P HR (95% CI) P

Dexmedetomidine 0.64
(0.41 ~ 1.00)

.051 0.50
(0.31 ~ 0.82)

.006 0.50
(0.31 ~ 0.82)

.006 0.50
(0.31 ~ 0.82)

.006 0.51
(0.30 ~ 0.88)

.015

HR, hazard ratio.
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this finding while controlling for various covariates. In 
the fully adjusted model, the HR for 60-day mortality in 
the matched population was 0.51 (95% CI: 0.30-0.88), 
P = .015, indicating that DEX improves the prognosis of 
patients with AP.

Multiple studies indicate that sepsis significantly impacts 
the prognosis of patients with AP. Acute pancreati-
tis initially presents as a sterile inflammation; however, 
approximately 40% of patients develop an infection in 
the later stages of the condition.29 Additionally, studies 
reveal that the mortality rate for AP patients complicated 
by organ failure and sepsis is 35.2%, whereas the mortal-
ity rate for sterile necrosis and organ failure is 19.8%. The 
mortality rate for patients with sepsis who do not exhibit 

organ failure is 1.4%. Organ failure and sepsis-related 
necrosis increase the mortality rate associated with nec-
rotizing pancreatitis.30 Acute kidney injury frequently 
occurs in cases of AP and is linked to the prognosis of 
patients with this condition. Studies show that among 
hospitalized patients with AP, the AKI group has a signifi-
cantly higher mortality rate than the no-AKI group (rates 
of 8.8% and 0.7%, respectively; P < .01).31 To evaluate 
the possible impact of these factors on the findings of 
this study, a subgroup analysis was carried out. According 
to the subgroup analysis, the administration of DEX had 
a significant impact on the 60-day survival rate among 
patients who were over 60 (HR = 0.50, 95% CI (0.28-
0.89), P = .020), had concomitant sepsis (HR = 0.59, 95% 
CI (0.37-0.95), P = .029), had hypertension (HR = 0.49, 

Figure 3.  Subgroup examination of the correlation between dexmedetomidine administration and outcomes in several patient subgroups 
with acute pancreatitis.
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95% CI (0.27-0.88), P = .017), or had renal insufficiency 
(HR = 0.41, 95% CI (0.17-0.94), P = .036). The P-value 
for interaction was more than .05 when grouping char-
acteristics such as patient age, BMI, gender, presence 
of sepsis, chronic lung disease, liver disease, diabetes, 
hypertension, and renal disease were taken into account. 
This suggests that there is no substantial correlation 
between the 60-day mortality rate and the use of DEX 
and these confounding factors. As a result, these factors 
did not affect the association between DEX use and the 
60-day survival rate, confirming the validity of the ana-
lytical findings.

This study has certain limitations. Firstly, it is a clinical 
retrospective analysis. Despite employing PSM to bal-
ance the baseline characteristics of the 2 groups, resid-
ual bias remains. Further validation through randomized 
controlled trials is necessary. Secondly, analysis of the 
MIMIC-IV database revealed that the missing C-reactive 
protein (CRP) rate among the enrolled patients exceeded 
50%. Imputing missing values would significantly alter 
the data distribution; therefore, CRP was omitted as a 
parameter. Moreover, the MIMIC database’s lack of com-
monly used clinical inflammatory markers, including TNF-
α, IL-6, and procalcitonin, limited the ability to gather 
and analyze these data, impacting the comprehensive-
ness of the experimental analysis. Additionally, as the 
data for this study were obtained from a single-center 
critical care database, its characteristics, such as geo-
graphical location, ethnicity, economic conditions, and 
treatment options, do not represent those of the critical 
care patient population in different regions. Although this 
study observed that dexmedetomidine is widely used in 
patients with AP at Beth Israel Deaconess Medical Center, 
since dexmedetomidine is not the first-line analgesic or 
therapeutic drug in the treatment regimen for AP, it may 
not be widely adopted in different regions, which could 
affect the generalizability and objectivity of the study 
results. Therefore, prospective, global, multicenter cohort 
studies should be conducted in the future to validate 
whether the use of dexmedetomidine can influence the 
prognosis of AP patients.

The current study revealed that dexmedetomidine 
administration can decrease the 60-day death rate in 
individuals with AP. Nonetheless, the verification of this 
claim necessitates multicenter randomized controlled 
trials.
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