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Background: Studies have found that dobutamine may be beneficial to protect organs function in patients 
with septic shock, but there is still a lack of relevant research in septic shock patients with tumor. The study 
sought to explore the role of the early administration of dobutamine in the treatment of septic shock patients 
with tumors.
Methods: We retrospectively collected the data of tumor patients who developed septic shock at Sun  
Yat-sen University Cancer Center between June 2008 and November 2021. All the patients were divided 
into the following 3 groups: (I) the early administration group (<3 days, n=15); (II) the late administration 
group (≥3 days, n=22); and (III) the non-administration group (n=85). The primary observation indicator was  
28-day mortality, and the secondary observation indicators included the shock reversal rate, the length of 
stay in the intensive care unit (ICU) and the duration of mechanical ventilation. There was no statistical 
difference in the basic data of the three groups.
Results: The early administration group had a significant decrease in 28-day mortality compared to the late 
and non-administration groups (log-rank P=0.018). The comparison between the groups showed that the  
28-day mortality of the early administration group was significantly lower than that of the non-administration 
group [20.0% vs. 58.8%, P=0.013, hazard ratios (HRs) =0.248, 95% confidence intervals (CIs): 0.077–
0.796]. There was no statistically significant difference in 28-day mortality between the late administration 
group and the non-administration group (63.6% vs. 58.8%, P=0.682, HR =0.983, 95% CI: 0.543–1.778). 
Additionally, the early administration group had a significantly increased shock reversal rate (P=0.014), 
shortened length of stay in the ICU (P<0.001), and reduced duration of mechanical ventilation (P=0.049).
Conclusions: Early use of dobutamine may be beneficial to reduce the in-hospital mortality of septic shock 
patients with tumor, but the sample size of this study was small, which still needs to be confirmed by a multi-
center randomized controlled clinical study.
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Introduction

The concept of sepsis has been revised to an uncontrolled 
body response to infection leading to life-threatening 
organ dysfunction (1). For a long time, infection, systemic 
inflammatory response syndrome, sepsis, septic shock, and 
multiple organ dysfunction syndrome have been thought to 
be related to the different stages of the development of the 
same important pathophysiological process (2,3).

Septic cardiomyopathy is proposed in the guidelines 
for rescuing sepsis (4,5). For adult patients with septic 
shock, the use of a first-line vasopressor is recommended 
to administer norepinephrine. When accompanied by 
cardiac insufficiency, circulatory perfusion is unable to 
ensure sufficient volume and arterial blood pressure. 
It is recommended that dobutamine combined with 
norepinephrine or epinephrine alone be used. Fink et al.  
showed that dobutamine can improve liver perfusion 
after experimental shock (6).  In comparing septic 
rats with or without dobutamine pretreatment, they 
found that dobutamine pretreatment can activate β1 
adrenergic receptors and improve the survival rate, liver 
microcirculation, and liver function after sepsis. Similarly, 
dobutamine can protect renal function in patients with 
septic shock, improve renal perfusion, increase the 
glomerular filtration rate, and increase serum creatinine 
without significantly increasing urine volume and the 
fractional sodium excretion clearance rate. However, the 
timing of dobutamine use is not clear.

Additionally, a study by Mirouse et al., which aimed to 
explore the similarities and differences between tumors 
and sepsis, found that the 2 diseases have many related 
pathophysiological properties due to the inability of the 
body’s immune system to respond to injury (the former is 
caused by malignant cells, the latter is caused by the invasion 
of pathogens into the body), and the series of changes in 
the immune homeostasis of the 2 diseases may affect each 
other (7). In a previous study, Dimopoulos et al. found that 
a history of stage I or II solid tumors was an independent 
risk factor for 28-day mortality in sepsis (8). Further, Kim  
et al. showed that the 30-day and 1-year mortality rates 
were 52.1% and 81.3% in adult sepsis shock patients with  
cancer (9). There is also a lack of relevant research on the 
effect of dobutamine on septic shock patients with tumor.

The present study explored the therapeutic effect of 
dobutamine in the treatment of septic shock patients with 
tumors. We present the following article in accordance with 
the STROBE reporting checklist (available at https://atm.
amegroups.com/article/view/10.21037/atm-22-3226/rc).

Methods

Subjects

This was a retrospective comparative cohort study. This 
study retrospectively analyzed 122 septic shock patients with 
tumors at the Sun Yat-sen University Cancer Center from 
June 2008 to November 2021. Patients who were diagnosed 
with cancer, met the diagnostic criteria for septic shock (as 
per the sepsis 3.0 guidelines) and who received anti-tumor 
medical treatment were included in the study. Patients 
who suffered from previous severe heart failure, and severe 
liver and kidney insufficiency in combination with other 
autoimmune diseases were excluded from the study, as were 
those who died from acute coronary syndrome, epilepsy, 
acute cerebral infarction or cerebral hemorrhage and those 
who had rapid tumor progression due to the poor control of 
the primary tumor. The study was conducted in accordance 
with the Declaration of Helsinki (as revised in 2013). The 
study was approved by the Ethics Committee of Sun Yat-
sen University Cancer Center (No. SL-B2021-410-01). 
Individual consent for this retrospective analysis was waived.

Data collection

In this study, basic information about patients, their tumor 
stage, treatment plan, vital signs during hospitalization, 
various tests, examination results, the highest Sequential 
Organ Failure Assessment (SOFA) score, the highest Acute 
Physiology and Chronic Health Evaluation II (APACHE-
II) score within 24 hours of admission to the intensive care 
unit (ICU), ICU admission duration, and the duration of 
mechanical ventilation was collected.

Grouping and treatment

All patients were screened according to the septic shock 
guidelines, and patients were allocated to the following 
groups: (I) the early administration group (<3 days), who 
received dobutamine within 3 days from the start of septic 
shock; (II) the late administration group (≥3 days), who 
received dobutamine ≥3 days after the start of septic shock; 
and (III) the non-administration group, who did not receive 
dobutamine in the treatment process for septic shock.

The drug manufacturer of dobutamine in this study was 
Shanghai Shangyao No.1 Biochemical Pharmaceutical Co., 
Ltd. The specification was 2 mL:20 mg. As recommended, 
5% glucose solution or 0.9% sodium chloride injection was 
added to the dobutamine after dilution for micro-pumping. 

https://atm.amegroups.com/article/view/10.21037/atm-22-3226/rc
https://atm.amegroups.com/article/view/10.21037/atm-22-3226/rc
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The dose range in this study was 0.62–4.68 μg/kg/min, and 
the average continuous pumping time was 5 days.

Statistical analysis

This study used the statistical analysis software SPSS 
(version 26.0) and R (version 4.0.2). We compared the 
measurement data using the Student’s t-test, and the count 
data using the χ2 test (or Fisher exact test as indicated). 
The survival curves were plotted using the Kaplan-
Meier method, and the 28-day mortality differences were 
compared among the different groups of patients using 
log-rank tests. Additionally, the Cox proportional hazards 
regression model was used to calculate the hazard ratios 
(HRs) and 95%confidence intervals (CIs). P<0.05 indicated 
that the difference was statistically significant.

Results

Baseline characteristics of the 122 sepsis shock patients with 
tumors

A total of 122 tumor patients were included in this study, 
including the early administration group (<3 days, n=15), 
the late administration group (≥3 days, n=22), and the 
non-administration group (n=85). The clinical data are 
shown in detail in Table 1. Among them, there were 86 
male patients and 36 female patients, with a male to 
female ratio of 2.4:1 (P=0.333). The age of the patients 
in the total population was 53.11±17.25 years old, and 
there was no significant difference in age among the 3 
groups (P=0.169). In the total population, there were  
82 patients with no underlying medical history, 0 patients 
with coronary heart disease, 18 patients with hypertension, 
5 patients with diabetes, and 17 patients with viral hepatitis 
B (P=0.688). In the total population, there were 54 patients 
with lymphohematopoietic tumors and 68 patients with 
solid tumors, with a ratio of 1.26:1 (P=0.373). Among the 
patients with solid tumors, there were 22 cases (32.35%) of 
nasopharyngeal carcinoma, 17 cases (25%) of lung cancer, 
14 cases (20.59%) of digestive system tumors, and 15 cases 
(22.06%) of other tumors. Among the cases, 1 (1.47%) was 
in stage 0, 0 were in stage I, 4 were in stage II (5.88%), 
15 were in stage III (22.06%), and 48 were in stage IV 
(70.59%). The clinical stages of the three groups were not 
statistically significant (P=0.396).

There was no significant difference in the tumor 
treatment among the 3 groups (P=0.125). Only 1 case 

(0.82%) was treated with targeted drugs alone, 66 cases 
(54.10%) were treated with chemotherapy alone, and  
55 cases (45.08%) were treated with multimodality 
therapy. In the total population, there was 1 case 
(0.82%) without myelosuppression, 2 cases (1.64%) 
with grade I myelosuppression, 11 cases (9.01%) with 
grade II myelosuppression, 12 cases with grade III 
myelosuppression (9.84%), and 96 cases (78.69%) with IV 
grade myelosuppression (P=0.565). There was no significant 
difference in the use of blood products (P=0.581) or the use 
of colony-stimulating factor (P=0.165) during hospitalization.

The infection foci of the septic shock patients with 
tumors came from lung infections in 109 cases (89.34%), 
abdominal infections in 10 cases (8.20%), and bloodstream 
infections in 3 cases (2.46%) (P=0.176). In the culture 
of body fluid samples, 10 cases (8.20%) of gram-positive 
bacteria were detected, 49 cases (40.16%) of gram-negative 
bacteria were detected, and 3 cases (2.46%) of fungi were 
detected. In addition, the culture of humoral specimen 
in 60 cases (49.18%) were not detected, and there was no 
statistical difference among the 3 groups in the culture 
of humoral specimen (P=0.128). In relation to the SOFA 
score (the highest score within 24 hours of admission to the 
ICU), there was no statistical difference between the early 
administration group (11.07±4.37), the late administration 
group (11.91±3.95), and the non-administration group 
(12.31±3.79) (P=0.512). In relation to the APACHE-
II (the highest score within 24 hours of admission to the 
ICU), there was no statistical difference between the early 
administration group (28.27±11.13), the late administration 
group (30.59±7.21), and non-administration group 
(30.24±10.17) (P=0.745).

Twenty-eight-day mortality

Administration groups vs. non-administration group
According to the Kaplan-Meier survival curve results (see 
Figure 1), if the start time of dobutamine administration 
was not considered, the 28-day mortality rate of the 
administration groups was 45.9% and that of the non-
administration group was 58.8%. The 28-day mortality 
rates of the administration groups were lower than that of 
the non-administration group, but the difference was not 
statistically significant (log-rank test: χ2=2.576, P=0.109). 

Early administration group vs. late administration 
group vs. non-administration group
According to the results of the Kaplan-Meier survival curve 
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Table 1 Baseline characteristics of the 122 sepsis shock patients with tumors

Characteristics The early group (N=15) The late group (N=22) The non-use group (N=85) P

Age, years (mean ± SD) 57.87±10.89 57.36±14.10 51.16±18.61 0.169

Gender, n (%) 0.333

Female 6 (40.0) 4 (18.2) 26 (30.6)

Male 9 (60.0) 18 (81.8) 59 (69.4)

Height, cm (mean ± SD) 162.13±7.14 165.06±5.80 164.64±9.85 0.568

Weight, kg (mean ± SD) 59.02±8.67 56.79±10.49 56.81±12.01 0.781

Underlying diseases, n (%) 0.688

None 7 (46.7) 16 (72.7) 59 (69.4)

Coronary heart disease 0 (0.0) 0 (0.0) 0 (0.0)

Hypertensive 3 (20.0) 3 (13.6) 12 (14.1)

Diabetes mellitus 1 (6.7) 1 (4.5) 3 (3.5)

Viral hepatitis B 4 (26.7) 2 (9.1) 11 (12.9)

Diagnosis, n (%) 0.373

Hematological tumor 8 (53.3) 7 (31.8) 39 (45.9)

Solid tumor 7 (46.7) 15 (68.2) 46 (54.1)

Nasopharyngeal carcinoma 2 (28.6) 4 (26.7) 16 (34.8)

Lung cancer 3 (42.9) 6 (40.0) 8 (17.4)

Gastroenteric carcinoma 0 (0.0) 1 (6.7) 13 (28.3)

Others 2 (28.6) 4 (26.7) 9 (19.6)

Solid tumor stage, n (%) 0.396

Stage 0 0 (0.0) 0 (0.0) 1 (2.2)

Stage I 0 (0.0) 0 (0.0) 0 (0.0)

Stage II 1 (14.3) 0 (0.0) 3 (6.5)

Stage III 0 (0.0) 2 (13.3) 13 (28.3)

Stage IV 6 (85.7) 13 (86.7) 29 (63.0)

Tumor treatment, n (%) 0.125

Multimodality therapy 4 (26.7) 11 (50.0) 40 (47.1)

Chemotherapy 11 (73.3) 10 (45.5) 45 (52.9)

Targeted therapy 0 (0.0) 1 (4.5) 0 (0.0)

Myelosuppression grade, n (%) 0.565

Grade 0 0 (0.0) 1 (4.5) 0 (0.0)

Grade I 0 (0.0) 0 (0.0) 2 (2.4)

Grade II 2 (13.3) 2 (9.1) 7 (8.2)

Grade III 2 (13.3) 3 (13.6) 7 (8.2)

Grade IV 11 (73.3) 16 (72.7) 69 (81.2)

Table 1 (continued)
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Table 1 (continued)

Characteristics The early group (N=15) The late group (N=22) The non-use group (N=85) P

Transfusion of blood products, n (%) 0.581

No 4 (26.7) 3 (13.6) 19 (22.4)

Yes 11 (73.3) 19 (86.4) 66 (77.6)

GM-CSF, n (%) 0.165

No 4 (26.7) 9 (40.9) 18 (21.2)

Yes 11 (73.3) 13 (59.1) 67 (78.8)

Site of infection, n (%) 0.176

Lung 15 (100.0) 22 (100.0) 72 (84.7)

Abdominal 0 (0.0) 0 (0.0) 10 (11.8)

Bloodstream 0 (0.0) 0 (0.0) 3 (3.5)

Culture of humoral specimen, n (%) 0.128

Gram-positive bacteria 1 (6.7) 5 (22.7) 4 (4.7)

Gram-negative bacteria 8 (53.3) 8 (36.4) 33 (38.8)

Fungi 0 (0.0) 1 (4.5) 2 (2.4)

Undefined 6 (40.0) 8 (36.4) 46 (54.1)

Procalcitonin, ng/mL (mean ± SD) 13.18±14.44 23.23±33.17 35.43±54.45 0.192

Vital signs (mean ± SD)

Heart rate, bpm 137.33±20.41 139.68±18.42 129.76±41.22 0.447

Respiratory rate, bpm 25.33±4.84 28.27±5.63 27.06±9.52 0.588

Systolic pressure, mmHg 88.47±19.04 89.27±15.19 79.34±23.16 0.08

Diastolic pressure, mmHg 54.07±10.59 54.50±11.79 54.33±9.30 0.992

Mean arterial pressure, mmHg 65.53±12.23 66.09±12.38 64.12±9.07 0.673

The blood routine (mean ± SD)

WBC, ×109/L 6.14±6.64 14.60±20.91 9.17±11.35 0.122

RBC, ×1012/L 2.92±0.91 3.06±1.11 2.89±0.77 0.717

HGB, g/L 91.86±29.19 89.76±25.06 86.65±21.41 0.661

PLT, ×109/L 60.27±63.47 102.68±100.98 76.01±94.37 0.345

The biochemical test (mean ± SD)

ALT, U/L 35.95±29.27 124.39±293.94 229.73±708.72 0.457

Albumin, g/L 29.67±5.06 28.24±4.72 28.16±4.94 0.547

TBIL, umol/L 24.68±21.44 37.69±64.15 35.45±44.69 0.672

Creatinine, umol/L 114.43±63.95 109.52±80.47 114.84±87.33 0.965

CRP, mg/L 140.68±116.58 169.08±110.43 195.73±114.04 0.182

Table 1 (continued)
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(see Figure 2), the start time of dobutamine was divided 
into early administration (<3 days) and late administration 
(≥3 days). Compared to the non-administration group, 
early administration (<3 days) significantly reduced the 
28-day mortality rate (log-rank test: χ2=5.591, P=0.018). 
After comparing the groups, we found that the 28-day 
mortality rate (20.0%) of the early administration group 
was significantly lower than that of the non-administration 

group (58.8%), and the difference was statistically 
significant (HR =0.248, 95% CI: 0.077–0.796). The 28-day 
mortality rate of the late administration group (63.6%) was 
not statistically different to that of the non-administration 
group (58.8%) (HR =0.983, 95% CI: 0.543–1.778).

Shock reversal rate

The shock reversal rate of the early administration group 

Figure 1 Comparison of the cumulative 28-day survival between 
the used group and the non-use group (log-rank test: χ2=2.576, 
P=0.109), classified by dobutamine use.

Figure 2 Comparison of the cumulative 28-day survival among the 
early group, the late group and the non-use group (log-rank test: 
χ2=5.591, P=0.018), classified by dobutamine use.

Table 1 (continued)

Characteristics The early group (N=15) The late group (N=22) The non-use group (N=85) P

Arterial blood gas analysis (mean ± SD)

pH 7.34±0.18 7.30±0.17 7.35±0.13 0.241

Oxygenation index 175.86±113.19 148.71±100.48 172.80±101.68 0.597

Lactate, mmol/L 5.27±3.18 5.02±4.90 5.38±5.45 0.959

Cardiac function index (mean ± SD)

Myoglobin, ng/mL 239.12±264.82 341.06±340.00 334.14±355.98 0.595

Hypersensitive troponin I, ng/mL 0.16±0.14 0.61±1.51 0.80±2.82 0.646

B-type natriuretic peptide, pg/mL 940.52±640.94 1,494.22±1,298.25 1,308.97±1,290.02 0.404

GCS score (mean ± SD) 11.73±2.22 9.95±2.68 10.49±3.87 0.314

SOFA score (mean ± SD) 11.07±4.37 11.91±3.95 12.31±3.79 0.512

APACHE-II score (mean ± SD) 28.27±11.13 30.59±7.21 30.24±10.17 0.745

SD, standard deviation; GM-SF, Granulocyte Macrophage-Colony-Stimulating Factor; WBC, white blood cells; RBC, red blood cells; 
HGB, hemoglobin; PLT, platelets; ALT, alanine aminotransferase; TBIL, total bilirubin; CRP, C-reactive protein; GCS, Glasgow score; SOFA, 
Sequential Organ Failure Assessment; APACHE-II, Acute Physiology and Chronic Health Evaluation II.
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was 80.0%, which was significantly higher than that 
of the late administration group (36.4%) and the non-
administration group (41.2%), and the difference was 
statistically significant (P=0.014; see Table 2).

ICU length of stay

The ICU length of stay in the early administration group 
was 8.60±6.63 days, that of the late administration group 
was 17.05±9.10 days, and that of the non-administration 
group was 9.98±7.52 days (see Table 2). There was a 
statistically significant difference in the ICU length of stay 
among the 3 groups (P<0.001). The ICU length of stay 
of the early administration group was significantly lower 
than that of the late administration group and the non-
administration group.

The duration of use of mechanical ventilation

In terms of the duration of mechanical ventilation, the 
duration of use of the early administration group was 
5.60±6.48 days, the duration of use of the late administration 
group was 15.09±11.26 days, and the duration of use of the 
non-administration group was 8.71±13.55 days (see Table 2).  
The duration of mechanical ventilation of the early 
administration group was significantly lower than that of 
the other 2 groups, and there was a statistical difference 
(P=0.049). 

Changes in heart rate and blood pressure in the 
administration group

(I) In relation to the administration of medication, 
initially, the average heart rate of patients was 138.73 
bpm, on the 2nd day, the average heart rate was 

124.89 bpm, on the 3rd day, the average heart rate 
was 102.95 bpm. The heart rate of patients showed a 
gradual downward trend as a whole (P<0.001).

(II) On the 1st day after the start of medication, the mean 
arterial pressure (MAP) was 65.86 mmHg, on the 2nd 
day, the MAP was 88.94 mmHg, and on the 3rd day, 
the MAP was 82.07 mmHg. The MAP of the patients 
increased continuously over 3 days (P<0.001) (Figure 3).

(III) On the first day of administration, the average 
norepinephrine dose of patients was 0.33 μg/kg/min,  
on day 2, the average norepinephrine dose was  
0.18 μg/kg/min, and on the day 3, the average 
norepinephrine dose was 0.09 μg/kg/min. The 
norepinephrine dose of the patients showed a gradual 
downward trend within 3 days (P=0.058).

Discussion

Septic cardiomyopathy is a common complication of sepsis 
or septic shock (10). Various morbidities have been reported 
in the literature, with decreased myocardial contractility 
occurring in about 60% of patients with sepsis or septic 
shock (11). Sepsis-induced myocardial dysfunction is one 
of the main predictors of a poor prognosis in patients 
with sepsis (12). Mortality is 70–90% in patients with 
septic cardiomyopathy, and 20% in patients without septic 
cardiomyopathy (11,13-15). So, what is the mortality rate 
for cancer patients in septic shock? To assess short- and 
long-term mortality trends in septic shock patients with 
cancer by cancer type, Kim et al. examined adult cancer 
patients presenting to the emergency department with 
septic shock from 2009 to 2017, and found that among the 
43,466 adult cancer patients with septic shock (90% solid 
and 10% hematologic cancer cases), the 30-day and 1-year 

Table 2 28-day mortality according to baseline characteristics 

Characteristics
The early group  

(N=15)
The late group  

(N=22)
The non-use group  

(N=85)
P

28-day mortality, n (%) 3 (20.0) 14 (63.6) 50 (58.8) 0.018

Shock reversal rate, n (%) 0.014

Yes 12 (80.0) 8 (36.4) 35 (41.2)

No 3 (20.0) 14 (63.6) 50 (58.8)

ICU admission, days (mean ± SD) 8.60±6.63 17.05±9.10 9.98±7.52 <0.001

The duration of mechanical ventilation, days (mean ± SD) 5.60±6.48 15.09±11.26 8.71±13.55 0.049

SD, standard deviation; ICU, intensive care unit.
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mortality rates were 52.1% and 81.3%, respectively (9). 
The 30-day mortality rate is basically consistent with the 
results of our study. In our study, the overall mortality rate 
of tumor patients with septic cardiomyopathy was 54.92%.

Jeong et al. noted that a past history of diabetes or 
heart failure, a younger age, higher N-terminal pro-B-
type natriuretic peptide (NT pro-BNP), and positive blood 
cultures are risk factors for septic cardiomyopathy (16). 
Unlike cardiomyopathy caused by other causes, myocardial 
damage caused by sepsis is usually reversible (17). Under 
conditions of adequate volume and arterial blood pressure, 
if circulatory perfusion is still insufficient in adult patients 
with septic shock, it is recommended that dobutamine 
plus norepinephrine or epinephrine alone be used (4). 
Conversely, the pathogenesis, diagnostic criteria, treatment 
of septic cardiomyopathy, and potential adverse effects of 
vasoactive drugs are controversial (18).

In our study, if the start time of dobutamine administration 
was not considered, the 28-day mortality of the medication 
groups was lower than that of the non-medication 
group, but the difference was not statistically significant. 
However, when comparing the start times of dobutamine 
administration, the early administration of the medication 
significantly reduced 28-day mortality (20.0%), at a rate 

that was much lower than that of other studies. Thus, 
we believe that dobutamine can provide more powerful 
circulatory perfusion support in the early stage of septic 
cardiomyopathy.

Hemodynamic tolerance to catecholamine vasopressors 
and inotropes is a well-established marker of mortality risk 
in septic shock (19-22). Kumar et al. showed that survival in 
patients with severe sepsis or septic shock is related to the 
maintenance of cardiac responsiveness to catecholamines 
and the improvement of cardiac function and the contractile 
index under dobutamine infusion (23). In our study, the 
early administration of medication reduced the 28-day 
mortality, improved the shock reversal rate, shortened 
the ICU stay, and decreased the duration of mechanical 
ventilation. Further, a prospective study by Zhou showed 
that in the early stage of acute respiratory distress syndrome 
caused by septic shock, dobutamine increased the cardiac 
output, reduced pulmonary edema in patients and reduced 
the required dose of norepinephrine (24). Fink et al. 
confirmed that dobutamine can improve liver function and 
hepatic microcirculation in septic shock (6). In a previous 
study, the dobutamine pretreatment group significantly 
improved the plasma clearance, hepatic perfusion index, 
and survival time of indocyanine green (6). However, 

Figure 3 Changes in patients’ heart rates, MAP, and norepinephrine dosages in the administration group. MAP, mean arterial pressure.
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through a statistical analysis of the Medical Information 
Mart for Intensive Care III public database, Zhu found 
that the in-hospital mortality rate of the dobutamine group 
was consistently higher than that of the non-dobutamine 
group (P=0.044) (25). The baseline characteristics were 
unbalanced between the 2 groups in this study (25). The 
heart rate, respiratory rate, MAP, and disease score of 
the medication group were higher than those of the non-
medication group (P<0.05), which was the reason for the 
significant difference between the 2 groups [odds ratio (OR) 
1.56, 95% CI: 1.01–2.40; P=0.000) (25).

Apart from dobutamine, there are 2 other types of 
drugs that are controversial in clinical practice (26-30).  
Liu et al. investigated the role of levosimendan and 
dobutamine in the treatment of sepsis (31). In Liu’s study, 
6 randomized controlled trials (RCTs) were included, and 
192 patients were selected through literature searches 
of multiple academic databases (31). After 24 hours of 
intervention, the cardiac index and left ventricular stroke 
work index levels of the levosimendan group combined 
with myocardial dysfunction were significantly better than 
those of the dobutamine group, and the blood lactate level 
was significantly lower (31). However, levosimendan had 
no statistically significant effect on left ventricular ejection 
fraction and mortality (31). Conversely, Bhattacharjee 
examined 7 RCTs and confirmed that levosimendan 
reduces the blood lactate level of patients with septic shock 
and increases the cardiac index of patients more than 
dobutamine, but found no significant differences in terms of 
mortality or ICU stay (32). Zhu et al. found that compared 
to the dobutamine group, the use of milrinone did not 
reduce in-hospital mortality in sepsis patients, but increased 
the ICU length of stay, total hospitalization time, and the 
rate of use of renal replacement therapy (33). In recent 
years, there have been some new studies on the treatment 
of septic cardiomyopathy, such as melatonin, to improve 
calcium overload (34-36), cyclosporine and its derivatives to 
regulate mitochondrial permeability, anti-apoptotic proteins 
(such as B cells leukemia protein) (37), all of which may 
become therapeutic targets for septic cardiomyopathy in the 
future.

Limitations

Our research inevitably had limitations. First, this study 
was a retrospective study with a small sample from a single 
center. Thus, the conclusions are inevitably affected by 
bias. Second, because the duration of dobutamine use 

varied among the patients in this study, only changes in 
heart rate and MAP at the start of the administration of the 
drug, 1 day after the administration of the drug, and 2 days  
after the administration of the drug were selected as 
references. After the statistical analysis, we found that the 
patients’ heart rates showed a gradual downward trend, 
the MAP showed an upward trend, and norepinephrine 
showed a downward trend. Finally, in this study, we did 
not dynamically observe the vital signs and test indicators 
of septic shock patients with tumors, and only selected 
the worst score within 24 hours of entering the ICU as a 
reference. Thus, related pairing studies or RCT studies 
need to be conducted in the future.

Conclusions

The early administration of dobutamine may reduce 28-day 
mortality in septic shock patients with tumor.
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