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Background: Previous studies have suggested that dexmedetomidine may have a
protective effect on renal function. However, it is currently unclear whether
perioperative dexmedetomidine administration is associated with postoperative
acute kidney injury (AKI) incidence risk in hypertensive patients undergoing non-
cardiac surgery.

Methods: This investigation was a retrospective cohort study. Hypertensive
patients undergoing non-cardiac surgery in Third Xiangya Hospital of Central
South University from June 2018 to December 2019 were included. The relevant
data were extracted through electronic cases. The univariable analysis identified
demographic, preoperative laboratory, and intraoperative factors associated with
acute kidney injury. Multivariable stepwise logistic regression was used to assess
the association between perioperative dexmedetomidine administration and
postoperative acute kidney injury after adjusting for interference factors. In
addition, we further performed sensitivity analyses in four subgroups to further
validate the robustness of the results.

Results: A total of 5769 patients were included in this study, with a 7.66% incidence
of postoperative acute kidney injury. The incidence of postoperative acute kidney
injury was lower in the dexmedetomidine-administered group than in the control
group (4.12% vs. 8.06%, p < 0.001). In the multivariable stepwise logistic regression
analysis, perioperative dexmedetomidine administration significantly reduced the
risk of postoperative acute kidney injury after adjusting for interference factors
[odds ratio (OR) = 0.56, 95% confidence interval (Cl): 0.36-0.87, p = 0.010]. In
addition, sensitivity analysis in four subgroups indicated parallel findings: i)
eGRF <90 mL/min-1.73/m? subgroup (OR = 0.40, 95% Cl: 0.19-0.84, p =
0.016), ii) intraoperative blood loss <1000 mL subgroup (OR = 0.58, 95% ClI:
0.36-0.94, p = 0.025), iii) non-diabetes subgroup (OR = 0.51, 95% Cl: 0.29-0.89,
p = 0.018), and iv) older subgroup (OR = 0.55, 95% CI: 0.32-0.93, p = 0.027).

Conclusion: In conclusion, our study suggests that perioperative
dexmedetomidine administration is associated with lower risk and less severity
of postoperative acute kidney injury in hypertensive individuals undergoing non-
cardiac surgery. Therefore, future large-scale RCT studies are necessary to
validate this benefit.
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1 Introduction

Postoperative acute kidney injury (AKI) is a common organ injury
after surgery, leading to increased postoperative complications
(Gumbert et al, 2020). In addition, postoperative AKI also
deteriorates other organ functions (Schrier and Wang, 2004).
Furthermore, subclinical AKI is
postoperative mortality (Park et al., 2012). Hypertensive patients had

associated with  increased

lower renal function and a higher incidence of postoperative AKI (Kim
et al, 2014; Brouwers et al, 2021). Hypertensive patients are at
heightened risk for acute kidney injury (AKI) after surgery due to

susceptibility  to
2020), the
comorbidities such as chronic kidney disease and diabetes (Prowle

several factors, including increased renal

underperfusion  (Zappitelli et al, presence  of
et al,, 2021), and a higher likelihood of experiencing intraoperative
hypotension (Mathis et al., 2020). Given these risks, strategies to prevent
postoperative AKI in hypertensive patients are urgently needed.

Preventing postoperative AKI requires preoperative strategies
that target high-risk patients and optimize their clinical status both
preoperatively and intraoperatively (Gameiro et al, 2020).
Specifically, interventions should focus on ensuring adequate
organ perfusion and oxygenation during surgery while avoiding
medications that inhibit the renin-angiotensin-aldosterone system
and non-steroidal anti-inflammatory drugs (Park, 2017; Gameiro
et al, 2020). Additionally, perioperative hyperglycemia (glucose
levels >180 mg/dL) should be avoided (Prowle et al, 2021). In
addition to these recognized modifiable protective factors,
multiple protective factors for postoperative AKI remain to be
explored. Dexmedetomidine is a highly selective adrenoceptor
agonist that inhibits norepinephrine release and produces
pharmacological effects such as sedation, analgesia, and anti-
anxiety (Liu et al, 2021). Due to its analgesic and sedative
qualities, lack of respiratory inhibition, and low incidence of
postoperative nausea and vomiting, it is frequently used in
general anesthesia and ICU sedation (Lee, 2019). Previous studies
have demonstrated that dexmedetomidine can protect renal
function from ischemia-reperfusion injury and lessen the
incidence and severity of AKI by inhibiting the inflammatory
response, apoptosis, and oxidative stress (Si et al., 2013).

Nevertheless, few studies have identified the relationship
between perioperative dexmedetomidine administration and
postoperative AKI in hypertensive patients undergoing non-
cardiac surgery. Our study aimed to investigate whether the
perioperative use of dexmedetomidine was associated with a
reduced postoperative AKI risk by implementing a single-center
retrospective study.

2 Materials and methods

2.1 Study design

The study included hypertensive patients undergoing non-
cardiac surgery at The Third Xiangya Hospital of Central South
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University from June 2018 to December 2019. Hypertensive patients
were screened according to the ICD 10 in the electronic medical
record (primary hypertension: 110) (Beckman, 2014). Inclusion
criteria: adult (>18 years old) hypertensive patients undergoing
non-cardiac surgery. Patients undergoing cardiac surgery were
excluded due to their higher incidence of postoperative AKI than
patients undergoing non-cardiac surgery (Nadim et al, 2018).
Exclusion criteria: i) chronic renal insufficiency [estimated
glomerular filtration rate (eGFR) < 60 mL/min/1.73m? =
3 months], since eGFR <60 mL/min/1.73 m? is one of the
indicators of chronic kidney disease (Vestergaard et al., 2021); ii)
American Society of Anesthesiologists (ASA) grade V and above,
due to their extremely dismal physical base condition (Doyle et al.,
2021); iii) patients undergoing local anesthesia or regional block
anesthesia; iv) patients undergoing kidney transplantation; and v)
lacking serum creatinine data. The study was approved by the
Institutional Review Board of the Third Xiangya Hospital of
Central South University (registration number: Fast I 22055).

2.2 Primary outcome definition

According to the Kidney Disease Improving Global Outcomes
(KDIGO), the definition of postoperative AKI was as follows: an
increase in serum creatinine level of 0.3 mg/dL within 48 h or an
increase in serum creatinine level of 1.5times the preoperative
baseline level within 7 days after surgery (Kellum et al, 2012).
We did not choose urine volume as one of the criteria for
diagnosing postoperative AKI since postoperative urine volume
was not counted or inaccurately counted in the ward. Overall,
the AKI incidence and AKI severity (AKI stages) within 7 days
after surgery were the primary outcome indicators in our study.

2.3 Data collection

The following information was collected through electronic
information system records: i) epidemiological data: patients’ age,
gender, and body mass index (BMI); ii) personal medical history,
including preoperative comorbidities and personal medication
history; iii) laboratory data, including serum creatinine and
glomerular filtration rate (eGFR, calculated using the CKD
epidemiological formula); iv) intraoperative data, including
operative duration, anesthesia method, ASA grade, the volume of
fluid and bleeding, intraoperative red blood cell transfusion, blood
loss, intraoperative minimum mean arterial pressure (MAP), other
intraoperative sedative or analgesic medications, and vasoactive
drugs; v) incidence and severity of postoperative AKI.

2.4 Statistical analysis

Statistical analysis of the collected data was performed using SAS
V.9.4 software (SAS Institute) and CRAN R (V.3.4.3). Missing data
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Hypertensive patients undergoing
non-cardiac surgery
(June 2018 - December 2019)

Inclusion criteria:
> 18 years old

6148 cases were initially included
Exclusion criteria (n = 379):

(i) preoperative eGFR < 60 ml/min/1.73 m2
for more than three months (n = 114)

(ii) ASA grade 2 V (n = 28)

(iii) local anesthesia or regional block
anesthesia (n = 154)

(iv) kidney transplantation (n=10)

(v) lack of serum creatinine data (n = 73)

5769 cases were finally included

Epidemiological Personal medical

o history Laboratory data Intraoperative data AKI
Operative duration,
anesthesia method, ASA
grade, intraoperative blood
Preoperative Preoperative loss, intraoperative
Age; S e T hemoglobin, albumin, infusion volume, Incidence of AKI:
BMI; L. eGFR, and creatinine; intraoperative total fluid out, >
gender et mselEaion postoperative eGFR intraoperative minimum HlleiEeEs

Ly and creatinine MAP, other intraoperative
sedative or analgesic
medications, and

vasoactive drugs

v
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Clinical features Univariable analysis

Clinical features
of hypertensive
patients treated
with and without
dexmedetomidine

Assessing the association
between all features and
postoperative AKI

FIGURE 1
The general flow chart of this study.

Multivariable analysis

Assessing the association
between dexmedetomidine
administration and
postoperative AKI using
stepwise logistic
regression in all included
cases

Sensitivity analysis in four subgroups

Assessing the association between
dexmedetomidine administration and
postoperative AKI using stepwise
logistic regression in four subgroups:
(i) eGFR < 90 ml/min1.73/m?

(ii) Intraoperative blood loss < 1000 ml
(iii) Non-Diabetes

(iv) Older (age=60)

for covariates (including BMI and eGFR) were processed using
multiple compensation models. Normally distributed continuous
variables were summarized as mean + standard deviation (SD),
while non-normally distributed continuous variables were described
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using the median and quartiles (the normality test was performed by
Kolmogorov-Smirnov test). In addition, categorical variables were
expressed as percentages. Continuous variables were compared
between groups using the Wilcoxon rank sum test, and
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TABLE 1 Clinical features of hypertensive patients treated with and without dexmedetomidine.

Clinical features

Without dexmedetomidine (n = 5186)

10.3389/fphar.2023.1143176

With dexmedetomidine (n = 583)

AKI n (%) 418 (8.06%) 24 (4.12%) <0.001
AKI stages n (%) 0.007
0 4768 (91.94%) 559 (95.88%)

1 389 (7.50%) 22 (3.77%)

2 22 (0.42%) 2 (0.34%)

3 7 (0.13%) 0 (0.00%)

Age (years) 6242 + 11.81 62.45 + 11.92 0.578
BMI (kg/m?) 2427 + 4.02 24.63 + 4.19 0.060
Male n (%) 2904 (56.00%) 313 (53.69%) 0.287
Diabetes n (%) 1337 (25.78%) 131 (22.47%) 0.082
Alcohol consumption n (%) 312 (6.02%) 21 (3.60%) 0.018
Smoking n (%) 467 (9.01%) 27 (4.63%) <0.001
Diuretics n (%) 217 (4.18%) 11 (1.89%) 0.007
ACEI n (%) 233 (4.49%) 10 (1.72%) 0.002
CCB n (%) 12 (0.23%) 1 (0.17%) 0.773
NSAIDs n (%) 885 (17.07%) 85 (14.58%) 0.128
Preoperative hemoglobin (g/L) 121.83 + 22.38 125.14 + 20.97 <0.001
Preoperative albumin (g/L) 39.14 + 548 39.59 + 494 0.098
Preoperative eGFR (mL/min/1.73 m?) 89.70 (71.67-101.10) 92.54 (81.19-103.16) <0.001
Preoperative creatinine (mmol/L) 69.00 (57.00-87.00) 67.00 (54.50-80.00) <0.001
Intraoperative blood loss (mL) 150.00 (50.00-350.00) 200.00 (50.00-400.00) 0.323
Intraoperative infusion volume (mL) 2100.00 (1500.00-3100.00) 2000.00 (1500.00-3000.00) 0.288
Intraoperative total fluid out (mL) 600.00 (300.00-1000.00) 600.00 (350.00-1000.00) 0.096
Emergency n (%) 719 (13.86%) 67 (11.49%) 0.113
Operation duration (min) 150.00 (105.00-220.00) 167.00 (115.00-247.50) <0.001
Intraoperative sufentanil consumption (ug) 40.00 (35.00-50.00) 30.00 (20.00-50.00) <0.001
Intraoperative midazolam consumption (mg) 2.00 (2.00-3.00) 2.00 (2.00-3.00) 0.109
Intraoperative propofol consumption (mg) 550.00 (438.00-740.00) 550.00 (400.00-700.00) 0.114
Intraoperative sevoflurane consumption (mL) 20.00 (10.00-30.00) 30.00 (20.00-40.00) 0.028
Intraoperative minimum MAP (mmHg) 65.00 (55.00-73.00) 61.00 (45.00-73.00) <0.001
Intraoperative norepinephrine use n (%) 686 (13.23%) 77 (13.21%) 0.989
General anesthesia n (%) 4481 (86.41%) 426 (73.07%) <0.001
ASA grade n (%) 0.003
1 56 (1.08%) 7 (1.20%)

2 1878 (36.21%) 233 (39.97%)

3 2736 (52.76%) 312 (53.52%)

4 516 (9.95%) 31 (5.32%)

p-values: if continuous variables, derived by Wilcoxon rank sum test; if count variables had a theoretical number <10, derived by Fisher exact probability test; use of diuretics, ACEI, CCB, etc.,

was defined as the use of the drug within 1 week before surgery.

AKI, stages: outcome of postoperative AKI, was divided into four groups: stage 0, no AKI; stage 1, AKI, grade 1; stage 2, AKI, grade 2 and stage 3; AKI, grade 3.

Abbreviations: AKI, acute kidney injury; BMI, body mass index; ACEI, angiotensin-converting enzyme inhibitor; CCB, calcium-channel blockers; NSAIDs, non-steroidal anti-inflammatory
drugs; eGFR, estimated glomerular filtration rate; MAP, mean arterial pressure; ASA, american society of anesthesiologist.
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categorical variables were compared using the X2 test or Fisher’s
exact probability method. Univariate logistic regression analysis was
used to identify epidemiological, preoperative laboratory, and
intraoperative factors significantly associated with postoperative
AKI incidence. Variables (p < 0.1) in univariate logistics
regression and variables mentioned in the previous research that
may be related to AKI were considered potential confounding
factors. In multivariable regression models, covariates were
adjusted for potential confounding factors. In addition, the
multivariable model’s goodness-of-fit was assessed by the
Calibration Curve and Hosmer-Lemeshow test. Finally, we
further performed sensitivity analyses in subgroups to further
validate the robustness of the results. Sensitivity tests were
performed on four subgroups: i) eGFR <90 mL/min/1.73 m?, ii)
intraoperative blood loss <1000 ml, iii) non-diabetes, and iv) older
(age =60 years). These subgroups were chosen since eGFR (Shen
et al, 2022), diabetes mellitus (Patschan and Miiller, 2016),
intraoperative blood loss (Ida et al, 2020), and advanced age
(Abdel-Kader and Palevsky, 2009) were all associated with AKI
risk. We selected two AKT high-risk subgroups and two AKI low-risk
subgroups for analysis to demonstrate the stability of the
relationship between dexmedetomidine and postoperative AKI.
Results for categorical variables were expressed as odds ratio
(OR) or P value with 95% confidence intervals (CI). A
statistically significant difference was indicated by p < 0.05.

3 Results

3.1 Clinical features of dexmedetomidine
group and non-administration group

The general flow chart of this study is shown in Figure 1. Six
thousand one hundred forty-eight patients met the inclusion criteria,
379 cases were excluded, and 5769 cases were involved in the statistical
analysis. The causes of exclusion were as follows: preoperative chronic
renal insufficiency in 114 cases, ASA grade V and above in 28 cases,
local anesthesia or regional block anesthesia in 154 cases, kidney
transplantation in 10 cases, and lacking serum creatinine data in
73 cases. All clinical data for the 5769 patients was obtained by
reviewing our hospital’s HIS and anesthesia systems retrospectively.

The statistical analysis of 5769 patients’ data revealed that 442
(7.66%) suffered from postoperative AKI. Among the patients, 583
(10.11%) administration; of those,
24 developed postoperative AKI. In contrast, among the 5186 patients

received dexmedetomidine

who did not receive dexmedetomidine, 418 suffered from postoperative
AKI. The incidence of postoperative AKI was significantly lower in the
dexmedetomidine group (4.12%) than in the non-administration group
(8.06%). Further analysis revealed a statistically significant difference in
the AKI severity (AKI stages) between the two groups (p = 0.007)
(Table 1). In addition, the number of each surgery type included in this
study is shown in Supplementary Table S1.

No statistically significant differences were identified in age,
BMI, gender composition, diabetes, preoperative use of calcium-
channel blockers (CCB), preoperative use of non-steroidal anti-

inflammatory  drugs (NSAIDs),  preoperative albumin,
intraoperative blood loss, intraoperative infusion volume,
intraoperative  total fluid out, intraoperative midazolam
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consumption, intraoperative  propofol consumption, and
intraoperative norepinephrine use between the two groups. In
contrast, there were statistically significant differences in alcohol
consumption, smoking, preoperative use of diuretics, preoperative
enzyme (ACEI),

preoperative  eGFR, preoperative

use of angiotensin-converting inhibitor

preoperative  hemoglobin,

creatinine, ~ operation  duration, intraoperative  sufentanil

consumption, intraoperative sevoflurane consumption,
intraoperative minimum MAP, general anesthesia ratio, and ASA

grade between the two groups (Table 1).

3.2 Identification of variables associated
with postoperative AKI by univariate
regression analysis

In the Univariate regression analysis, age, diabetes, preoperative
use of diuretics, preoperative use of ACEI, preoperative use of CCB,
increased preoperative creatinine, increased intraoperative blood
loss, intraoperative norepinephrine use, and ASA grade IV were
independently associated with an increased risk of postoperative
AKI. In addition, dexmedetomidine administration, BMI, male,
of NSAIDs,
albumin,

preoperative  use preoperative
eGFR,

intraoperative infusion volume, increased intraoperative total

hemoglobin,

preoperative preoperative increased
fluid out, and intraoperative minimum MAP were independently
associated with a reduced risk of postoperative AKIL. In contrast,
alcohol  consumption, sufentanil

smoking, intraoperative

consumption, intraoperative midazolam consumption,
intraoperative propofol consumption, intraoperative sevoflurane
consumption, general anesthesia ratio, and ASA grade I-III were

not associated with the development of postoperative AKI (Table 2).

3.3 Assessment of the association between
perioperative dexmedetomidine
administration and postoperative AKI risk by
multivariable stepwise logistic regression

A risk-adjusted model was performed using stepwise logistic
regression. After adjusting for the confounders (BMI + gender + age
+ CCB + ACEI + diuretics + diabetes + NSAIDs + preoperative
hemoglobin + preoperative albumin + operation duration +
intraoperative blood loss + intraoperative infusion volume +
intraoperative total fluid out + ASA grade + intraoperative
anesthesia),

remained

minimum MAP + mode of perioperative

dexmedetomidine  administration significantly
associated with reduced postoperative AKI incidence (OR = 0.56,
95% CI: 0.36-0.87, p = 0.010) and AKI stages (f= —0.03, 95% CI:
-0.06 to —0.01), p = 0.010) (Table 3). In addition, the calibration
curve and Hosmer-Lemeshow test showed that the model fitted well

(p = 0.372) (Supplementary Figure S1).

3.4 Sensitivity analysis in four subgroups

Furthermore, we examined whether dexmedetomidine

administration was associated with postoperative AKI risk in four
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TABLE 2 Univariable analysis of AKI.

Variables

OR (95% ClI)

10.3389/fphar.2023.1143176

Dexmedetomidine n (%) 0.49 (0.32, 0.75) <0.001
Age (years) 1.01 (1.00, 1.02) 0.016
BMI (kg/mz) 0.94 (0.92, 0.97) <0.001
Male n (%) 0.66 (0.54, 0.80) <0.001
Diabetes n (%) 1.71 (1.39, 2.09) <0.001
Alcohol consumption n (%) 0.93 (0.61, 1.43) 0.748
Smoking n (%) 1.20 (0.86, 1.66) 0.277
Diuretics n (%) 3.48 (249, 4.87) <0.001
ACEI n (%) 1.82 (1.23, 2.69) 0.003
CCB n (%) 5.40 (1.66, 17.59) 0.005
NSAIDs n (%) 0.53 (0.38, 0.72) <0.001
Preoperative hemoglobin (g/L) 0.98 (0.97, 0.98) <0.001
Preoperative albumin (g/L) 0.90 (0.89, 0.92) <0.001
Preoperative eGFR (mL/min/1.73 m?) 0.97 (0.97, 0.98) <0.001
Preoperative creatinine (mmol/L)

Low References

Middle 0.71 (0.54, 0.94) 0.017

High 1.97 (1.56, 2.49) <0.001
Intraoperative blood loss (mL)

Low References

Middle 0.89 (0.69, 1.15) 0.375

High 1.27 (1.00, 1.61) 0.046
Intraoperative infusion volume (mL)

Low References

Middle 0.56 (0.44, 0.71) <0.001

High 0.55 (0.44, 0.69) <0.001
Intraoperative total fluid out (mL)

Low References

Middle 0.55 (0.44, 0.70) <0.001

High 0.46 (0.36, 0.58) <0.001
Operation duration (min)

Low References

Middle 0.70 (0.55, 0.89) 0.003

High 0.74 (0.59, 0.94) 0.012

Intraoperative sufentanil consumption (pg) 1.01 (0.98, 1.04) 0.716

Intraoperative midazolam consumption (mg) 0.62 (0.23, 1.64) 0.333

Intraoperative propofol consumption (mg) 1.00 (1.00, 1.00) 0.291

Intraoperative sevoflurane consumption (mL) 1.01 (0.98, 1.03) 0.656

Intraoperative minimum MAP (mmHg) 0.99 (0.99, 1.00) 0.029

Intraoperative norepinephrine use n (%) 2.57 (2.05, 3.23) <0.001

General anesthesia n (%) 0.93 (0.71, 1.21) 0.583

Emergency n (%) 0.46 (0.28, 0.86) 0.030
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TABLE 2 (Continued) Univariable analysis of AKI.

Variables

10.3389/fphar.2023.1143176

OR (95% ClI)

ASA grade n (%)

1

4

ACEI CCB, etc., was defined as the use of the drug within 1 week before surgery.

References
1.15 (0.28, 4.81) 0.843
2.70 (0.66,11.11) 0.169
8.12 (1.96, 33.70) 0.004

Abbreviations: AKI, acute kidney injury; BMI, body mass index; ACEI, angiotensin-converting enzyme inhibitor; CCB, calcium-channel blockers; NSAIDs, non-steroidal anti-inflammatory
drugs; eGFR, estimated glomerular filtration rate; MAP, mean arterial pressure; ASA, american society of anesthesiologist.

TABLE 3 OR or f value of postoperative AKI or AKI stages associated with perioperative dexmedetomidine administration.

Model 1

OR/B (95%Cl)

OR/B (95%Cl)

Model 2 Model 3

OR/B (95%Cl)

AKI 0.49 (0.32, 0.75) <0.001

0.55 (0.36, 0.85)

0.006 0.56 (0.36, 0.87) 0.010

AKI stages -0.04 (-0.07, —0.05) <0.001

~0.03 (~0.06, —0.01)

0.011 —0.03 (—0.06, —0.01) 0.010

Model 1: non-adjusted.

Model 2: adjusted for BMI, gender, age, CCB, ACEI, diuretics, diabetes; NSAIDs, preoperative hemoglobin, preoperative albumin, and operation duration.
Model 3: model 2 plus intraoperative blood loss, intraoperative infusion volume, intraoperative total fluid out, ASA, grade, intraoperative minimum MAP, and mode of anesthesia.

Abbreviations: OR, odds ratio; CI, confidence interval; AKI, acute kidney injury.

TABLE 4 Sensitivity analysis of the association between postoperative AKI and perioperative dexmedetomidine administration in four subgroups.

Model1

Subgroups

OR (95%Cl)

Model2 Model3

OR (95%Cl) OR (95%Cl)

eGFR <90 mL/min1.73/m? 0.45 (0.22, 0.93) 0.030 0.44 (0.21, 0.92) 0.029 0.40 (0.19, 0.84) 0.016
Intraoperative blood loss <1000 mL 0.46 (0.29, 0.73) 0.001 0.54 (0.34, 0.86) 0.009 0.58 (0.36, 0.94) 0.025
Non-diabetes 0.42 (0.25, 0.73) 0.002 0.47 (0.27, 0.81) 0.007 0.51 (0.29, 0.89) 0.018
Older (age>60) 0.48 (0.29, 0.81) 0.006 0.55 (0.33, 0.93) 0.025 0.55 (0.32, 0.93) 0.027

Model 1: non-adjusted.

Model 2: adjusted for BMI, gender, age, CCB, ACEI, diuretics, diabetes; NSAIDs, preoperative hemoglobin, preoperative albumin, and operation duration.
Model 3: model 2 plus intraoperative blood loss, intraoperative infusion volume, intraoperative total fluid out, ASA, grade, intraoperative minimum MAP, and mode of anesthesia.
Abbreviations: OR, odds ratio; CI, confidence interval; eGFR, estimated glomerular filtration rate.

subgroups [i) eGFR <90 mL/minl.73/m? ii) intraoperative blood
loss <1000 mL, iii) non-diabetes, and iv) older (age >60 years)]. The
results suggested that perioperative use of dexmedetomidine
significantly reduced the incidence of postoperative AKI in these
four subgroups, and the results remained statistically significant
after adjusting for relevant covariates (OR < 1 and p < 0.05)
(Table 4).

4 Discussion

With increased professional training and advances in
monitoring and treatment techniques, the postoperative
rehabilitation index of patients is gradually improving, resulting
postoperative re-admissions, and

in fewer complications,

Frontiers in Pharmacology

costs 2017).

postoperative organ function impairment is always present,

hospitalization (Ljungqvist et al., However,
especially acute kidney injury (AKI), with an incidence of 20%-
40% in high-risk patients (Bauerle et al., 2011). We performed a
retrospective analysis, including 5769 patients with hypertension
who underwent non-cardiac surgery. Focusing on hypertensive
patients for research has the following advantages: i)
hypertension is a prevalent condition; ii) hypertensive patients
are at an increased risk of developing postoperative AKI; iii)
there are currently no drugs available to effectively prevent AKI
However, certain limitations must be acknowledged, including the
fact that the duration of hypertension is not known and that there
may be variability in the medications used to treat hypertension,
potentially impacting the analysis. In our study, the incidence of AKI

was 7.66%, similar to the findings recently reported by Kork et al. (a
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retrospective study of 39369 surgical patients using KDIGO
diagnostic criteria, the incidence of AKI was 6%) (Kork et al., 2015).
that
dexmedetomidine administration was not associated with
postoperative AKI risk (Hu et al., 2022); however, the study did
not specifically focus on hypertensive patients who were at a higher

A recent meta-analysis showed perioperative

postoperative AKI risk. In contrast, our study examined

hypertensive patients and identified that dexmedetomidine
administration was associated with a reduced postoperative AKI
risk in hypertensive patients undergoing non-cardiac surgery.
Multivariable stepwise logistic regression analyses showed that
perioperative  dexmedetomidine  administration  remained
associated with reduced postoperative AKI risk and its severity
after adjusting for relevant covariates. In addition, sensitivity
[i) eGRF <90 mL/min-1.73/m?

subgroup, ii) intraoperative blood loss <1000 mL subgroup, iii)

analyses in four subgroups

non-diabetes subgroup, and iv) older subgroup] all suggested that
perioperative dexmedetomidine administration was significantly
associated with reduced postoperative AKI risk. The consistency
of these gives us that perioperative
dexmedetomidine administration is significantly associated with a

results confidence
reduced risk of postoperative AKI in hypertensive patients
undergoing non-cardiac surgery.

Although not fully established, current studies suggest several
mechanisms to explain the potential reduced postoperative AKI
with perioperative dexmedetomidine administrations. First, the
benefit may be attributed to the modulation of sympathetic
tension by dexmedetomidine, which optimizes renal function
(Bellomo et al., 2012). Overactivation of the sympathetic nerve
induced by surgical stress will increase the release of
catecholamine, leading to hemodynamic instability and renal
artery vasoconstriction, which has certain damaging effects on
renal function (Meersch et al., 2017). In contrast, perioperative
dexmedetomidine administration is thought to contribute to
hemodynamic stability (Kulka et al., 1996) and attenuate the
effects of injury

sympathetic tension (Gu et al., 2011). In addition, activation of

renal ischemia/perfusion by modulating
a2 adrenergic receptors in the renal vascular system and renal
tubules also inhibits renin secretion. Dexmedetomidine may exert
a direct vasodilatory effect by inducing nitric oxide-dependent
vasodilation in endothelial cells by activating a-2-adrenoceptor
(Gu et al,, 2011). Moreover, dexmedetomidine may also improve
renal function by inhibiting the inflammatory response, which has
been confirmed in animal studies (Taoda et al., 2001; Gu et al., 2011;
Liang et al., 2017). Furthermore, dexmedetomidine has been shown
to reduce lipopolysaccharide-induced sepsis-related acute kidney
injury by activating the a7 nicotinic acetylcholine receptor, thereby
reducing inflammation and apoptosis (Kang et al., 2018).
Previous studies have revealed an association between
perioperative dexmedetomidine administration and postoperative
AKI risk surgery.

Dexmedetomidine had a renal protective effect in aortic

in patients undergoing cardiovascular
dissection stent implantation (Shan et al., 2021). However, some
studies have shown that dexmedetomidine has an effect on urine
volume in patients undergoing coronary artery bypass grafting but
has no effect on postoperative creatinine clearance (Leino et al.,

2011). Overall, most of the current studies suggest that
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dexmedetomidine has a certain protective effect on the kidney.
We demonstrated for the first that
dexmedetomidine administration is also associated with reduced

time perioperative
postoperative AKI risk in hypertensive patients undergoing non-
cardiac surgery.

Nevertheless, several limitations existed in our study. First, because
this investigation was a retrospective study, only serum creatinine and
eGFR were included as indicators of renal function, and no
dexmedetomidine-related adverse events were recorded. Second, this
study only focused on short-term postoperative alterations in renal
function. Third, no catecholamine or inflammatory marker levels were
available. Fourth, although we included multiple covariates for
correction in our multivariable analysis, the preference of
anesthesiologists to use dexmedetomidine in relatively healthy
patients may introduce unexpected potential confounding factors.
Therefore the causal relationship still needs to be verified by RCT.
Finally, no stratified study of dexmedetomidine dose was performed.

These will require investigation in the future.

5 Conclusion

that
dexmedetomidine administration is associated with lower risk

In conclusion, our study suggests perioperative
and less severity of postoperative AKI in hypertensive individuals
undergoing non-cardiac surgery. Therefore, future large-scale RCT

studies are necessary to validate this benefit.
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