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Background: Choosing catecholamines, such as norepinephrine and dopamine, for 
perioperative blood pressure control is essential for anesthesiologists and intensivists. 
However, studies specific to noncardiac surgery are limited. Therefore, we aimed to eval-
uate the effects of postoperative norepinephrine and dopamine on clinical outcomes in 
adult noncardiac surgery patients by analyzing a nationwide intensive care patient data-
base. 
Methods: The Japanese Intensive care PAtient Database (JIPAD) was used for this multi-
center retrospective study. Adult patients in the JIPAD who received norepinephrine or 
dopamine within 24 h after noncardiac surgery in 2018–2020 were included. We com-
pared the norepinephrine and dopamine groups using a one-to-one propensity score 
matching analysis. The primary outcome was in-hospital mortality. Secondary outcomes 
were intensive care unit (ICU) mortality, hospital length of stay, and ICU length of stay. 
Results: A total of 6,236 eligible patients from 69 ICUs were allocated to the norepineph-
rine (n = 4,652) or dopamine (n = 1,584) group. Propensity score matching was used to 
create a matched cohort of 1,230 pairs. No differences in the in-hospital mortality was 
found between the two propensity score matched groups (risk difference: 0.41%, 95% CI 
[−1.15, 1.96], P = 0.608). Among the secondary outcomes, only the ICU length of stay 
was significantly shorter in the norepinephrine group than in the dopamine group (me-
dian length: 3 vs. 4 days, respectively; P < 0.001).
Conclusions: In adult patients after noncardiac surgery, norepinephrine was not associ-
ated with decreased mortality but was associated with a shorter ICU length of stay than 
dopamine. 

Keywords: Catecholamines; Database; Dopamine; Intensive care units; Length of stay; 
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Introduction 

Perioperative blood pressure management is essential for anesthesiologists and inten-
sivists because intra- and postoperative hypotension is associated with myocardial injury, 
acute kidney injury, and mortality [1–6]. In the noncardiac surgery setting, blood pres-
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sure management strategies are often used to optimize periopera-
tive blood pressure [7,8]. However, catecholamines such as nor-
epinephrine and dopamine are normally initiated when fluid ad-
ministration fails to restore adequate arterial blood pressure and 
organ perfusion, which may affect mortality and morbidity [9]. 

Norepinephrine is a potent alpha-1 and beta-1 adrenergic re-
ceptor agonist that induces vasoconstriction and increases mean 
blood pressure [10]. In septic shock, a greater improvement in 
mortality has been found with norepinephrine than with dopa-
mine [10–13]. Norepinephrine has also been associated with low-
er in-hospital and intensive care unit (ICU) mortality compared 
with dopamine in a population of patients, 60% of which had car-
diac disease or were post-cardiac surgery [14]. Additionally, a 
subgroup analysis of a randomized controlled trial showed a 
greater decrease in mortality with norepinephrine than with do-
pamine in cardiogenic shock but no difference was observed in 
hypovolemic shock [12]. These previous studies comparing nor-
epinephrine and dopamine have investigated post-cardiac surgery 
and septic patients, and based on this, physicians have selected 
perioperative vasoconstrictors [15]. However, studies comparing 
the effects of norepinephrine and dopamine in noncardiac sur-
gery settings with relatively low mortality are limited [9]. 

In the present study, we hypothesized that a greater improve-
ment in mortality is found with norepinephrine than with dopa-
mine in patients after noncardiac surgery. Therefore, we aimed to 
evaluate the effects of postoperative norepinephrine and dopa-
mine on clinical outcomes in adult patients after noncardiac sur-
gery by analyzing a nationwide intensive care patient database. 

Materials and Methods 

Ethical statement 

This study was approved by the Ethics Review Board of the 
Hamamatsu University School of Medicine (approval number 22-
025) and the Japanese Intensive care PAtient Database (JIPAD) 
working group. The requirement for informed consent was 
waived because of the anonymity of the data. This study conforms 
to the Strengthening the Reporting of Observational Studies in 
Epidemiology guidelines [16]. 

Data source 

We conducted this multicenter retrospective study using the JI-
PAD, which has been managed by the Japanese Society of Inten-
sive Care Medicine since 2014 [17]. At the time of this study (May 
2022), data on 184,705 individuals from 70 facilities were collect-

ed. The JIPAD aims to adhere to global standards and shares 
common codes with the Australian and New Zealand Intensive 
Care Society Adult Patient Database (ANZICS-APD) and the In-
tensive Care National Audit & Research Centre Case Mix Pro-
gram (ICNARC-CMP). Anonymized data are collected and sub-
mitted to the JIPAD by physicians involved in daily patient care 
that ranges from diagnoses, routes of admission, and vital signs to 
treatment details, complications, and discharge outcomes. To 
maintain data accuracy, physicians responsible for data manage-
ment at each participating facility undergo training on the query 
system, which is a program used to check the validity and reliabil-
ity of the input data [17]. The JIPAD working group checks the 
registration data and provides feedback on the data quality in each 
ICU several times per year. For clinical research, the JIPAD work-
ing group approves research protocols and distributes the ano-
nymized data.  

Patient selection  

As catecholamine data were not collected in the JIPAD until 
2017, this study analyzed the JIPAD data from the fiscal years 
2018 to 2020. The inclusion criteria consisted of the following: 1) 
ICU admission after surgery, 2) age >  18 yr, and 3) administra-
tion of either norepinephrine or dopamine within 24 hours of 
ICU admission. The exclusion criteria were as follows: 1) diagnos-
tic code for cardiovascular surgery, 2) age <  18 yr, 3) no adminis-
tration of norepinephrine or dopamine, 4) administration of both 
norepinephrine and dopamine, 5) cardiac arrest before ICU ad-
mission, 6) readmission to the ICU, and 7) missing data. 

Exposure and outcomes 

Patients were divided into the norepinephrine and dopamine 
groups based on the drugs administered within 24 h of ICU ad-
mission. In the JIPAD, norepinephrine and dopamine are regis-
tered in categories based on maximum dosages within 24 h. Nor-
epinephrine was classified into low ( ≤  0.1 µg/kg/min) and high 
(>  0.1 µg/kg/min) dosages, and dopamine was classified into low 
(≤  5 µg/kg/min), medium (>  5 to ≤  15 µg/kg/min), and high (>  
15 µg/kg/min) dosages [14]. The primary outcome was in-hospi-
tal mortality. Secondary outcomes were ICU mortality, hospital 
length of stay, and ICU length of stay. 

Variables 

The following variables were collected from the JIPAD: facility 
identification number, fiscal year of admission, age, sex, weight, 
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height, ICU/hospital length of stay, chronic comorbidities (con-
gestive heart failure, respiratory failure, liver failure, cirrhosis, use 
of immunosuppressants, hemodialysis, lymphoma, acute leuke-
mia, and cancer with metastasis), planned ICU admission (or 
emergency ICU admission), planned surgery (or emergency sur-
gery), diagnostic codes, Acute Physiologic and Chronic Health 
Evaluation III (APACHE III) score, Japan Risk of Death (JROD) 
score, APACHE II score, Simplified Acute Physiology Score II 
(SAPS II) score, Sequential Organ Failure Assessment (SOFA) 
score, post-tracheotomy at ICU admission, invasive blood pres-
sure monitoring, central venous catheter use, mechanical ventila-
tion, acute kidney injury, dobutamine use, and epinephrine use. 
The body mass index was calculated and categorized according to 
the World Health Organization definitions. The types of surgery 
were classified into seven categories: respiratory, gastrointestinal, 
neurological, trauma, urological/genitourinary, obstetrical/gyne-
cological, and musculocutaneous, in accordance with the JIPAD 
diagnostic codes. Surgery for infection control was defined in ac-
cordance with the JIPAD dictionary. The JROD is a more accurate 
predictor of mortality and ensures better adjustment for case-mix 
variation than the APACHE III [18]. 

Statistical analysis 

We used propensity score analysis to adjust the baseline charac-
teristics between the norepinephrine and dopamine groups. To 
calculate propensity scores, a generalized estimating equation 
model with clustering according to the participating facilities was 
applied. The following variables were used in the model: fiscal 
year at ICU admission, age, sex, body mass index category, chron-
ic comorbidities, planned ICU admission, planned surgery, surgi-
cal categories, surgery for infection control, APACHE III score, 
JROD score, APACHE II score, SAPS II score, SOFA score, 
post-tracheotomy on ICU admission, invasive blood pressure 
monitoring, central venous catheter use, mechanical ventilation, 
acute kidney injury, dobutamine use, and epinephrine use. We 
performed one-to-one nearest-neighbor matching without re-
placement for the estimated propensity scores using a caliper 
width set at 20% of the standard deviation of the propensity scores 
on the logit scale [19,20]. For each variable, balances in baseline 
variables using absolute standardized differences were examined, 
and values <  10% were considered balanced [21]. Categorical 
variables were reported as numbers and percentages, and contin-
uous variables were reported as medians and interquartile ranges 
(IQRs). We described the maximum dosage of norepinephrine 
and dopamine within 24 h of ICU admission.  

We calculated the risk differences and 95% CIs for in-hospital 

mortality after propensity score matching. Chi-square tests were 
used for comparisons between the two groups. In terms of the 
secondary outcomes, ICU mortality was evaluated using the same 
analytical method used for the primary outcome, while the medi-
an and IQR were calculated for the continuous data (hospital and 
ICU length of stay). The Wilcoxon rank-sum test was used to 
compare the two groups. Two-sided P values <  0.05 were consid-
ered statistically significant. All analyses were performed using 
Stata/BE 17 software (STATA Corp., USA). 

Results 

After applying the inclusion and exclusion criteria, we identi-
fied 6,236 patients from 69 facilities (Fig. 1). The patients were di-
vided into the norepinephrine (n =  4,652) and dopamine (n =  
1,584) groups. One-to-one propensity score matching resulted in 
1,230 pairs. The c-statistic of the propensity score model was 0.82. 

Table 1 shows baseline patient characteristics before and after 
propensity score matching. Patients were more likely to receive 
norepinephrine if they were registered in 2020; had congestive 
heart failure; underwent gastrointestinal, trauma, gynecological, 
or musculocutaneous surgery; underwent surgery for infection 
control; had a high APACHE III, JROD, APACHE II, SAPS II, or 
SOFA score; required a central venous catheter; underwent me-
chanical ventilation; had acute kidney injury; or were adminis-
tered dobutamine or epinephrine. Patients were less likely to re-
ceive norepinephrine if they were registered in 2018, male, of nor-
mal weight, received immunosuppressants, had a planned ICU 
admission, underwent planned surgery, underwent respiratory or 
renal/genitourinary surgery, or were post-tracheotomy at ICU ad-
mission. After propensity score matching, the patient characteris-
tics were well balanced between the two groups. 

Fig. 2 illustrates the maximum catecholamine dosage catego-
ries. The low-dose category was the most common in both 
groups, with 1,003 (81.5%) patients in the norepinephrine group 
and 1,056 (85.9%) in the dopamine group. 

Table 2 shows all outcomes after propensity score matching. 
In-hospital mortality did not differ between the two groups over-
all (norepinephrine vs. dopamine: 4.2% vs. 3.8%; risk difference: 
0.41%, 95% CI [−1.15, 1.96], P =  0.608). For the secondary out-
comes, ICU mortality and hospital length of stay did not differ 
significantly between the groups. In contrast, ICU length of stay 
was significantly shorter in the norepinephrine group compared 
with the dopamine group, with a median ICU stay of 3 days in the 
norepinephrine group and 4 days in the dopamine group (P <  
0.001). 
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Fig. 1. Flowchart of patient selection. ICU: intensive care unit.

Discussion 

In this analysis of nationwide intensive care data on 6,236 pa-
tients from 91,071 adult postoperative patients, we compared the 
effectiveness of norepinephrine and dopamine in patients after 
noncardiac surgery. No significant difference in in-hospital mor-
tality was observed between the two groups. Although the median 
ICU length of stay in the norepinephrine group was approximate-
ly one day shorter than that in the dopamine group, ICU mortali-
ty and hospital length of stay did not differ significantly between 
the groups. 

Our findings were consistent with those from a Cochrane re-
view that reported no evidence that norepinephrine was more ef-
fective at reducing mortality than dopamine [22]. In contrast, 
norepinephrine has been reported to reduce mortality more than 
dopamine in cardiogenic and septic shock [12–14]. Three poten-
tial explanations for this inconsistency are discussed here. First, 
the mortality rate of eligible patients in this study differed from 
that reported in previous studies. In-hospital mortality was 4.2% 
in the norepinephrine group in this study, while previous studies 
have reported ranges from 17.4% to 56.6% [12,14], suggesting that 
norepinephrine or dopamine use may not be a concern in a pop-
ulation with relatively low mortality. Second, we noted a differ-
ence in the catecholamine dosage between this study and previous 
reports. 

Catecholamine dosage has been reported to be a significant fac-

tor in mortality, with exceptionally high mortality reported for 
norepinephrine doses ≥  1 µg/kg/min and dopamine doses ≥  15 
µg/kg/min [14,23]. More than 80% of our patients received a low 
dosage of norepinephrine or dopamine, suggesting that physicians 
only used these agents to optimize perioperative blood pressure. 
Finally, differences in mortality may be due to physiological dif-
ferences between the various types of shock. After noncardiac 
surgery, patients are thought to develop hypotension due to hypo-
volemia [24]. In hypovolemic shock, catecholamine therapy aims 
to maintain perfusion pressure temporarily until tertiary treat-
ment is completed, which differs from septic shock, which is 
physiologically vasodilatory [25]. 

The present study showed that, although the norepinephrine 
group exhibited a significantly shorter ICU length of stay than the 
dopamine group, the hospital length of stay did not differ signifi-
cantly between the groups. Suzuki et al. [14] reported that dopa-
mine was associated with a longer ICU length of stay but not with 
hospital length of stay in a population among which 60% had cardi-
ac diseases. As numerous reports have shown that norepinephrine 
is less arrhythmogenic than dopamine in septic and cardiogenic 
shock, the shorter ICU stay may be attributable to arrhythmia man-
agement [10,13,26]. The approximate increase in ICU length of stay 
by one day associated with the administration of dopamine may 
provide a rationale for the use of norepinephrine, as extended stays 
in the ICU may result in a higher incidence of infections and higher 
medical costs than shorter stays in the ICU [27,28]. 

Postoperative patients in the fiscal 
years between 2018 and 2020

(n = 91,071)
Cases excluded

• Cardiovascular surgery (n = 30,250)
• Age < 18 yr (n = 988)
• No administration of norepinephrine or dopamine (n = 52,689)
• Administered both norepinephrine and dopamine (n = 410)
• Cardiac arrest prior to ICU admission (n = 106)
• ICU readmission (n = 382)
• Missing values (n = 10)

Patients meeting study criteria
(n = 6,236)

Norepinephrine group
(n = 4,652)

Propensity matched 
Norepinephrine group

(n = 1,230)

Dopamine group
(n = 1,584)

Propensity matched 
Dopamine group

(n = 1,230)
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Table 1. Baseline Patient Characteristics before and after Propensity Score Matching

Variable

Before propensity score matching After propensity score matching

Norepinephrine 
(n =  4,652)

Dopamine 
(n =  1,584)

Absolute 
standardized 

difference (%)

Norepinephrine 
(n =  1,230)

Dopamine 
(n =  1,230)

Absolute 
standardized 

difference (%)
Fiscal year of ICU admission
 2018 1,060 (22.8) 505 (31.9) 20.5 365 (29.7) 340 (27.6) 4.5
 2019 1,667 (35.8) 567 (35.8) 0.1 447 (36.3) 462 (37.6) 2.5
 2020 1,925 (41.4) 512 (32.3) 18.9 418 (34.0) 428 (34.8) 1.7
Age (yr) 71 (62, 79) 70 (61, 77) 5.6 70 (62, 77) 70 (60, 77) 2.9
Male 2,754 (59.2) 1,041 (65.7) 13.5 817 (66.4) 814 (66.2) 0.5
BMI (kg/m2)
 <  18.5 893 (19.2) 281 (17.7) 3.8 224 (18.2) 230 (18.7) 1.3
 18.5–24.9 2,718 (58.4) 1,034 (65.3) 14.1 803 (65.3) 783 (63.7) 3.4
 25.0–29.9 795 (17.1) 215 (13.6) 9.8 160 (13.0) 173 (14.1) 3.1
 ≥  30.0 246 (5.3) 54 (3.4) 9.2 43 (3.5) 44 (3.6) 0.4
Chronic comorbidities
 Congestive heart failure 44 (1.0) 3 (0.2) 10.1 2 (0.2) 3 (0.2) 1.8
 Respiratory failure 55 (1.2) 19 (1.2) 0.2 13 (1.1) 14 (1.1) 0.8
 Liver failure 52 (1.1) 14 (0.9) 2.4 10 (0.8) 13 (1.1) 2.5
 Cirrhosis 104 (2.2) 18 (1.1) 8.5 14 (1.1) 17 (1.4) 2.2
 Immunosuppressants 531 (11.4) 270 (17.1) 16.2 196 (15.9) 200 (16.3) 0.9
 Hemodialysis 256 (5.5) 91 (5.7) 1.0 68 (5.5) 68 (5.5) < 0.1
 Lymphoma 26 (0.6) 6 (0.4) 2.6 4 (0.3) 5 (0.4) 1.3
 Acute leukemia 10 (0.2) 5 (0.3) 2.0 4 (0.3) 5 (0.4) 1.3
 Cancer with metastasis 281 (6.0) 96 (6.1) 0.1 65 (5.3) 76 (6.2) 3.8
Planned ICU admission 2,008 (43.2) 1,320 (83.3) 91.6 987 (80.2) 972 (79.0) 3.0
Planned surgery 2,201 (47.3) 1,351 (85.3) 87.7 1,020 (82.9) 1,003 (81.5) 3.6
Types of surgery
 Respiratory 451 (9.7) 388 (24.5) 40.1 277 (22.5) 251 (20.4) 5.1
 Gastrointestinal 2,705 (58.2) 807 (51.0) 14.5 605 (49.2) 648 (52.7) 7.0
 Neurological 353 (7.6) 139 (8.8) 4.3 125 (10.2) 113 (9.2) 3.3
 Trauma 223 (4.8) 23 (1.5) 19.3 25 (2.0) 22 (1.8) 1.8
 Renal/genitourinary 277 (6.0) 138 (8.7) 10.6 114 (9.3) 109 (8.9) 1.4
 Gynecological 199 (4.3) 28 (1.8) 14.7 25 (2.0) 28 (2.3) 1.7
 Musculocutaneous 379 (8.2) 56 (3.5) 19.8 52 (4.2) 54 (4.4) 0.8
Surgery for infection control 1,257 (27.0) 82 (5.2) 62.2 64 (5.2) 80 (6.5) 5.5
APACHE III score 69.5 (56, 87) 57 (47, 68) 66.0 59 (49, 69) 58 (48, 70) 1.9
JROD score 0.05 (0.02, 0.15) 0.02 (0.009, 0.05) 59.0 0.02 (0.01, 0.05) 0.02 (0.009, 0.05) 2.7
APACHE II score 17 (14, 22) 15 (12, 18) 52.2 15 (12, 18) 15 (12, 18) 0.8
SAPS II score 39 (29, 52) 28 (23, 35) 76.8 29 (24, 37) 29 (23, 36) 1.9
SOFA score 7 (5, 10) 5 (4, 6) 94.2 5 (4, 7) 5 (4, 7) 5.3
Post-tracheotomy at ICU admission 289 (6.2) 201 (12.7) 22.3 167 (13.6) 161 (13.1) 1.4
Invasive blood pressure monitoring 4,624 (99.4) 1,571 (99.2) 2.6 1,224 (99.5) 1,222 (99.4) 2.2
Central venous catheter 3,660 (78.7) 792 (50.0) 62.7 682 (55.5) 727 (59.1) 7.4
Mechanical ventilation 3,237 (69.6) 903 (57.0) 26.3 717 (58.2) 729 (59.3) 2.0
Acute kidney injury 184 (4.0) 8 (0.5) 23.5 7 (0.6) 6 (0.5) 1.1
Dobutamine use 345 (7.4) 34 (2.2) 24.9 32 (2.6) 32 (2.6) < 0.1
Epinephrine use 110 (2.4) 3 (0.2) 19.5 1 (0.1) 3 (0.2) 4.0

Values are presented as number (%) or median (Q1, Q3). BMI: body mass index, ICU: intensive care unit, APACHE: Acute Physiologic and 
Chronic Health Evaluation, JROD: Japan Risk of Death, SAPS: Simplified Acute Physiology Score, SOFA: Sequential Organ Failure Assessment.
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mine administered were inconsistent. Previous studies have shown 
that the potency of dopamine is 1/100th that of norepinephrine 
[34]. Evaluating the low-dose category of the present study (norepi-
nephrine ≤ 0.1 µg/kg/min and dopamine < 5 µg/kg/min), which 
comprised more than 80% of the study population, showed that 
norepinephrine had a greater potency than dopamine. The subse-
quent decrease in ICU stay by 1 day, despite the increased potency 
of norepinephrine relative to dopamine, suggests that norepineph-
rine might possess a pharmacological advantage over dopamine in 
the perioperative setting. However, physicians adjust the dosage of 
catecholamines in accordance with the intended mean arterial pres-
sure. Even if a randomized controlled trial was performed to com-
pare norepinephrine and dopamine, it would be unfeasible to pre-
serve comparable drug potencies. 

We acknowledge that this study had a few limitations beyond 
those typical of retrospective studies. First, catecholamine infor-
mation registered in the JIPAD is categorized as the maximum 
dosage within 24 h of ICU admission, with no record of exact cat-
echolamine dosing times, average dosages, or data during surgery 
or after 24 h. The JIPAD does not contain catecholamine data for 
the 2015–2017 period or information regarding other vasopres-
sors such as vasopressin, phenylephrine, milrinone, or levosimen-
dan. The JIPAD also does not include long-term data (such as 90-
day mortality) and organ data, including arrhythmia, neurological 
sequelae, myocardial ischemia, and ventilator-associated pneu-
monia. In addition, we could not collect information on the indi-
cation for the study drugs (e.g., target mean arterial pressure, 
mixed venous oxygen saturation, cardiac index, stroke volume 
variation). Although a nationwide database was used for this 
study, future prospective studies are needed because data cannot 
be collected from the JIPAD without registration. Second, several 
types of selection bias may have been present in this study given 
the exclusion of patients who received both norepinephrine and 
dopamine and those with missing values as a propensity score 
could not be calculated for those patients. However, compared 
with the 6,236 patients in the overall cohort, the number of pa-
tients who received both catecholamines (410) or had missing 
data (10) was small enough to not have significantly affected the 

Fig. 2. Categories of maximum dosage after propensity score 
matching. Norepinephrine was classified into low (≤ 0.1 µg/kg/min) 
and high (> 0.1 µg/kg/min) dosages, while dopamine was classified 
into low (≤ 5 µg/kg/min), medium (> 5 and ≤ 15 µg/kg/min), and high 
(> 15 µg/kg/min) dosages.

Table 2. Outcomes after Propensity Score Matching

Outcomes Norepinephrine 
(n =  1,230)

Dopamine 
(n =  1,230)

Risk difference 
(95% CI) P value

In-hospital mortality 52 (4.2) 47 (3.8) 0.41% (−1.15, 1.96) 0.608
ICU mortality 12 (1.0) 11 (0.9) 0.08% (−0.68, 0.84) 0.834
Hospital length of stay (days) 32 (19, 52) 32 (21, 54) 0.487
ICU length of stay (days) 3 (1, 4) 4 (1, 6) < 0.001
Values are presented as number (%) or median (Q1, Q3). ICU: intensive care unit.

Accumulating evidence has indicated that norepinephrine can 
be safely administered through peripheral venous catheters 
[10,29], and various studies on perioperative norepinephrine use 
have been conducted [30–33]. However, our findings indicate that 
norepinephrine may not have a greater effect on mortality than 
dopamine in the noncardiac postoperative setting in populations 
with relatively low expected mortality rates. Our results indicate 
that, in terms of blood pressure optimization in noncardiac sur-
gery (unlike that in septic or cardiogenic shock), norepinephrine 
may have a slight advantage over dopamine. 

In the present study, the dosages of norepinephrine and dopa-

100

80

60

40

20

0

Ca
te

go
rie

s o
f m

ax
im

um
 d

os
ag

e 
(%

)

■ ≤ 0.1 µg/kg/min
■ > 0.1 µg/kg/min
■ ≤ 5 µg/kg/min
■ > 5 to ≤ 15 µg/kg/min
■ > 15 µg/kg/min

Norepinephrine Dopamine

https://doi.org/10.4097/kja.22805486

Aoki et al. · Norepinephrine vs. dopamine in the ICU

https://doi.org/10.4097/kja.22805


results. Third, although the JIPAD is a newly established ICU reg-
istry and the number of facilities registered in the database in-
creases every year, the registry database does not cover all ICUs in 
Japan. Therefore, the facilities registered in the JIPAD, which are 
university hospitals or other hospitals with considerable human 
resources, may not represent the entire cohort in Japan. In addi-
tion, the JIPAD is smaller in scale than the ANZICS-APD and IC-
NARC-CMP databases, leaving room for further exploration of 
larger cohorts. Finally, this study lacks statistical significance. A 
large cohort study of noncardiac surgery reported an in-hospital 
mortality rate of 4% [35], and we considered a 2% difference clin-
ically significant. In other words, setting the norepinephrine 
group at 4% and the dopamine group at 6%, a sample size of 1,863 
per group was required for 80% power to establish significance. 
The 1,230-pair one-sided groups in this study corresponded to a 
power of 62%. 

In conclusion, we compared the effects of norepinephrine and 
dopamine on clinical outcomes in adult patients after noncardiac 
surgery. Our findings suggest that the advantage of norepineph-
rine in noncardiac surgery is not as well established as that in the 
setting of sepsis. Although the results presented in this propensity 
score analysis provided unique insights into the choice of norepi-
nephrine versus dopamine for blood pressure optimization in 
noncardiac surgery, further prospective studies are necessary to 
verify these findings. 
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