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Background: Doctors often use a small dose of hydroxyethyl starch (HES) 130/0.4 sodium chloride 
solution in the emergency room; however, its effect on kidney function remains controversial. This study 
aimed to evaluate the effect of a small dose of HES130/0.4 sodium chloride solution on kidney function in 
shock patients during early fluid resuscitation. 
Methods: This cohort study retrospectively analyzed the data of 129 shock patients requiring fluid 
resuscitation who had been admitted to the Emergency Department of the Affiliated Hospital of Nantong 
University from January 2019 to December 2020. Patients were divided into the observation group (n=40) 
and control group (n=89) according to the type of fluid resuscitation. In relation to the fluid resuscitation 
treatment, the observation group was treated with crystalloid solution, while the control group was treated 
with crystalloid and HES130/0.4 sodium chloride solution. To further explore the effect of a small dose of 
HES130/0.4 sodium chloride solution, the patients were further divided into the following 4 groups based on 
the specific fluid administered: (I) the HES(+), lactated Ringer’s (LR)(+) group (n=85); (II) the HES(+), LR(–) 
group (n=4); (III) the HES(–), LR(+) group (n=31); and (IV) the HES(–), LR(–) group (n=9). The outcomes 
were in-hospital mortality and changes in creatinine (CR) level after fluid resuscitation. 
Results: There were no significant differences in the in-hospital mortality rates between the observation 
and control groups (P=0.343). The CR levels of patients in the control and HES(+), LR(+) groups were 
reduced after fluid resuscitation (P=0.034; P=0.028). There was no significant change in patients’ CR levels 
in the HES(+), LR(–) group after fluid resuscitation (P=0.999). 
Conclusions: Administering a small dose of HES 130/0.4 sodium chloride in patients with shock does 
not appear to affect kidney function and in-hospital mortality; however, these findings should be considered 
exploratory, and further studies should be conducted to confirm these results.
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Introduction

Shock is a medical emergency characterized by hypotension 
and the reduction of tissue perfusion (1), which can lead to 
inadequate oxygen delivery to cells and an inability to meet 
tissue consumption and support organ function, which in 
turn can aggravate tissue hypoperfusion and cause organ 
failure. Mortality from septic shock and hemorrhagic shock 
remains high (2). Indeed, data shows that mortality from 
septic shock can be as high as 40% to 70% and that of 
hemorrhagic shock is close to 40% (3,4). The treatment 
for septic shock is mainly to control infection, while the 
hemorrhagic shock is to control bleeding. Additionally, 
acute renal failure (ARF) is an independent factor of 
mortality (5) in patients with severe sepsis and septic 
shock. The timely, rapid and effective recovery of tissue 
perfusion and the improvement of oxygen supply to body 
tissues are the most effective methods for treating these 
patients (6). The early resuscitation of septic shock patients 
can reduce sepsis-related morbidity and mortality (7). 
Further, fluid therapy can optimize cardiac output, which is 
supported by the preload, afterload, and contractility of the 
heart and the heart rate (8). Reports from clinicians suggest 
that the type of fluid used for resuscitation varies widely 
(9,10), which suggests that there is a lack of consensus about 
the most appropriate fluids for resuscitation (11). Generally, 
resuscitation fluids are categorized as crystalloids or  
colloids (12).

A recently published clinical trial (13) recommended 
crystalloid solutions as the most appropriate fluids for initial 
fluid resuscitation in septic shock patients. Sodium lactate 
Ringer’s (LR) solution is a commonly used equilibrium 
crystalloid solution. Recently, research on the potential 
side effects of balanced solutions have shown that they 
may lead to an increase in lactic acid (14). Colloid fluid 
has become increasingly popular with clinicians. Colloid 
solutions are thought to be more efficient than crystalloid 
solutions in terms of the amount of fluid that remains in 
the intravascular space (15). Thus, colloids require less fluid 
than crystalloids to achieve similar hemodynamic goals 
(16,17). Additionally, colloid solutions can quickly restore 
blood volume and effectively improve microcirculation 
and tissue perfusion (18,19). Hydroxyethyl starch (HES) 
is a synthetic colloid that is commonly used in fluid 
resuscitation because of its ability to expand blood vessels. 
Besides, it takes a short time to restore effective blood 
volume expansion (11,20). However, HES may increase the 
risk of acute kidney injury (AKI), coagulation, and death.

Many clinical studies have shown that patients with 
severe sepsis who receive fluid resuscitation with HES 
130/0.42 have an increased risk of death and are more 
likely to require renal replacement therapy than those 
who receive LR acetate (21). Current guidelines do not 
recommend the use of HES for intravascular volume 
replacement in patients with sepsis or septic shock (22). 
Despite this, doctors tend to use HES in clinical practice, 
especially in the emergency room, as a large amount of 
crystalloid solution increases tissue edema. Yang et al.  
paid attention to the effect of HES130/0.4 on intra-
abdominal hypertension (IAH) in early fluid therapy of 
severe acute pancreatitis patients (23). He found that early 
goal-directed fluid therapy with HES130/0.4 shortened 
the duration of positive fluid balance, reduced APACHE 
II score, and relieved IAH. Therefore, we may infer using 
HES 130/0.4 for early fluid resuscitation in shock patients 
may not increase the risk of mortality. Research needs to 
be conducted to determine whether HES 130/0.42 sodium 
chloride aggravates renal injury. Further, current guidelines 
do not specify the appropriate dose of HES, and previous 
research has failed to address this problem. Similarly, little 
research appears to have been conducted on the effect of 
a small dose of HES130/0.4 sodium chloride. In order to 
further explore the effect of HES 130/0.4, we conducted a 
retrospective cohort study to explore the effect of a small 
dose of HES 130/0.42 sodium chloride solution on kidney 
function in shock patients. The clinical data of 129 patients 
were compared and analyzed, and the research results 
are reported below. We present the following article in 
accordance with the STROBE reporting checklist (available 
at https://dx.doi.org/10.21037/tau-21-972).

Methods

Patient information

One hundred twenty-nine shock patients treated between 
January 2019 and December 2020 were enrolled in the 
study. To be eligible for enrollment in this study, patients 
had to meet the following inclusion criteria: (I) be aged 
over 18 years; and (II) meet the diagnostic criteria of shock. 
Shock was defined as a combination of (I) hypotension: 
systolic arterial pressure <90 mmHg, mean arterial pressure 
<60 mmHg, orthostatic hypotension (i.e., a decrease in 
systolic arterial pressure of at least 20 mmHg from the 
supine to the semi-reclining position), or a delta pulse 
pressure ≥13%; (II) low filling pressures and a low cardiac 
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index as assessed either invasively or noninvasively; and 
(III) tissue hypoperfusion or hypoxia, including at least 2 
of the following clinical symptoms: a Glasgow Coma Scale 
score <12, mottled skin, urinary output <25 mL/h, or a 
capillary refilling time ≥3 seconds; and arterial lactate levels 
>2 mmol/L, blood urea nitrogen >56 mg/dL, or a fractional 
excretion of sodium <1%. Patients were excluded from the 
study if they met any of the following exclusion criteria: (I) 
were pregnant; (II) had previously confirmed liver, kidney, 
or coagulation dysfunction. This study was approved by the 
Ethics Committee of the Affiliated Hospital of Nantong 
University (2017-L021), and consent was obtained from the 
patients and their families. All procedures performed in this 
study involving human participants were in accordance with 
the Declaration of Helsinki (as revised in 2013).

Study method

Study design
This is a retrospective single, randomized, cohort clinical 
study. The shock patients were recruited from the Affiliated 
Hospital of Nantong University (Nantong, China) from 
January 2019 to December 2020. The type of fluid 
resuscitation administered and patients’ creatinine (CR) 
levels in the Emergency Department were recorded. 
Additionally, CR levels after fluid resuscitation and in-
hospital mortality were also analyzed. Patients were divided 
into the following 2 groups according to the type of fluid 
therapy: (I) the observation group, who received crystalloid 
solution for fluid resuscitation; and (II) the control group, 
who received crystalloid and HES130/0.4 sodium chloride 
solution [<3 mL/(kg·d)]. To further explore the effect of a 
small dose of HES130/0.4 sodium chloride solution, the 
patients were further divided into the following 4 groups 
based on the specific fluid administered: (I) the HES(+), 
LR(+) group; (II) the HES(+), LR(–) group; (III) the 
HES(–), LR(+) group; and (IV) the HES(–), LR(–) group. 
Patients in the HES(+), LR(+) group were treated with 
LR and HES130/0.4 sodium chloride solution. Patients in 
the HES(+), LR(–) group were treated with HES130/0.4 
sodium chloride solution alone. Patients in the HES(–), 
LR(+) group were treated with LR alone. Patients in the 
HES(–), LR(–) group were not treated with either LR or 
HES130/0.4 sodium chloride solution. The sample size was 
determined by the number of patients treated at the hospital 
during the study period.

Patients enrolled in this study were given the following 

treatments :  e lectrocardiogram monitoring,  f lu id 
replacement, and conventional therapy for the primary 
disease, including active anti-infection, respiratory 
and nutritional support, the maintenance of water and 
electrolyte balance, and intracellular homeostasis. The vital 
signs of the patients were closely observed. The main index 
of CR before and after resuscitation was included in the 
analyses. CR was influenced by the use of fluid resuscitation 
and previous function. In our study, patients with previous 
renal dysfunction and treated with any nephrotoxic drugs 
recently were excluded. As this was a retrospective cohort 
study, the time each person spent in the emergency 
department differed. To eliminate this bias, patients who 
stayed less than one day in emergency department were 
enrolled in this study. Figure 1 shows the design for this 
research study.

Data collection

The baseline data of patients (i.e., sex, age, weight, diseases, 
and vital signs) were collected for this study. Patients’ renal 
function results before and after admission to the emergency 
room (before resuscitation and after resuscitation) were 
also analyzed. The serum of creatineine in the observation 
and control groups were analyzed using an automatic 
biochemical analyzer in the laboratory department. Doctors 
in the laboratory department were not aware of the drugs 
that had been administered to the patients.

Statistical analysis

The statistical analyses were conducted using GraphPad 
Prism 8.0 software. The measurement data that conformed 
to normal distributions are described as mean ± standard 
deviation (SD), and non-normal data are described as mean 
M (Q1, Q3) (Quartiles1, Quartiles 3). The unpaired t-test 
was used for data comparisons between 2 groups. The 
Mann-Whitney U test was used for comparisons between 
two groups. One way anova was used for comparisons 
between four groups. Any missing data were filled using 
the mean-filling method. SPSS 21 was used to fill the 
missing data. After filling the missing data, the average did 
not change, but the SD changed slightly. A comparison of 
the date before and after filling showed that the statistical 
results did not change. The χ2 test was used to compare the 
counting data. A P value <0.05 was considered statistically 
significant.
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Results

Baseline characteristics

According to the inclusion and exclusion criteria, 129 patients 
were enrolled in this study, including 82 males and 47 
females, with an average age of 59.33±15.85 years. Patients 
were divided into the control group (n=40) and observation 
group (n=89) based on the type of fluid resuscitation. The 
observation group comprised 28 males and 12 females, aged 
30 to 82 years old, with an average age of 59.12±17.91 years. 
The control group comprised 54 males and 35 females, aged 
22 to 90 years old, with an average age of 59.43±14.74 years.  
Of the 129 patients, 29 had hypertension and 13 had 
diabetes. On average 806.89 mL/d (range, 500–2,000 mL/d) 
of HES 130/0.4 sodium chloride solution was administered 
to patients. The basic vital signs (e.g., respiration, heart 
rate, and mean arterial pressure) were similar between the 

2 groups. Only 5 patients had missing the date of CR. The 
baseline characteristics for the observation and control 
groups are set out in Table 1.

Main results

In-hospital mortality
Of the 129 patients, 13 died in the hospital after resuscitation 
(11 in the control group and 2 in the observation group). 
There was no significant difference in the mortality rates 
between the 2 groups (P=0.343). Of the 13 patients who 
died,10 were in the HES(+), LR(+) group, 1 was in the 
HES(+), LR(–) group, and 2 were in the HES(–), LR(+) 
group. There was no significant difference in the mortality 
rates between the HES(+), LR(–) group and the HES(–), 
LR(–) group (P=0.308). There was no significant difference 
in the mortality rates between the HES(–), LR(+) group and 

Figure 1 The design of the research study.
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Affiliated Hospital of Nantong University (n=130)
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the HES(+), LR(+) group (P=0.511). In conclusion, using a 
small dose of HES 130/0.4 sodium chloride did not increase 
in-hospital mortality (see Table 2 and Figure 2).

Changes in renal function
Before fluid resuscitation, the CR levels of patients in 
the control group were lower than those of patients in 
the observation group (102.83±73.19 vs. 132.45±87.58; 
P=0.0479). The CR levels of patients in the HES(–), LR(–) 
group were higher than those of patients in the HES(+), 

LR(+) group and the HES(–), LR(+) group (218.22±76.15 
vs. 99.35±65.36, 218.22±76.15 vs. 107.55±73.87; P<0.05). 
After fluid resuscitation in the emergency room, there was 
no significant difference in the CR levels between patients 
in the observation and control groups (102.83±73.19 vs. 
132.45±87.58; P=0.082). In the observation group, there 
was no significant difference in the CR levels of patients 
after fluid resuscitation (132.45±87.58 vs. 127.28±119.78; 
P=0.284). After fluid resuscitation, The CR levels of patients 
in the control group were lower than before resuscitation 
(102.83±73.19 vs. 97.56±71.14; P=0.034). The CR levels 
of patients in the HES(+), LR(+) group were shorter after 
resuscitation than before resuscitation (99.35±65.36 vs. 
93.51±58.69; P=0.028). There was no significant difference 
in the CR levels of patients in the HES(+), LR(–) group 
after fluid resuscitation (176.75±150.58 vs. 183.75±177.89; 
P=0.999). In conclusion, when HES130/0.4 sodium chloride 
solution alone was used, there was no significant change in 
CR levels; however, when a combination of HES130/0.4 
sodium chloride and LR was used for fluid resuscitation, 
CR levels decreased (see Tables 3,4 and Figures 3,4).

Table 1 Baseline patient characteristics for the observation and 
control groups

Patient characteristics
Observation 
group (n=40)

Control group 
(n=89)

P value

Age (year) 59.12±17.91 59.43±14.74 0.921

Height (cm) 165.25±7.27 166.3±7.23 0.538

Weight (kg) 66.66±13.77 65.19±10.42 0.551

Male sex, n (%) 28 (70.0) 54 (60.9) 0.548

Underlying disease

Hypertension, n (%) 12 (30.0) 17 (19.1)

Diabetes, n (%) 6 (15.0) 7 (7.8)

Other, n (%) 17 (42.5) 21 (23.5)

Diagnosis on ICU admission

Vasopressor drug, n (%) 21 (52.5) 40 (44.9) 0.451

Erythrocyte, n (%) 19 (47.5) 60 (67.4) 0.050

Vital sign in emergency

Respiration (/min) 21.95±5.51 22.48±7.25 0.682

Heart rate (bpm) 102.27±25.36 99.07±21.67 0.466

MAP (mmHg) 54.7±14.46 51.39±13.18 0.256

Table 2 The in-hospital mortality for each group

Prognosis Deaths Surviving patients

Observation group 2 38

Control group 11 77

HES(+), LR(+) group 10 75

HES(+), LR(–) group 1 3

HES(–), LR(+) group 2 9

HES(–), LR(–) group 0 9

Figure 2 The in-hospital mortality rate for each group. A shows 
the mortality rates for the observation and control groups. B shows 
the mortality rates for the HES(+), LR(+) group, HES(+), LR(–) 
group, HES(–), LR(+) group, and HES(–), LR(–) group.

Survival rates
Mortality rates

Survival rates
Mortality rates

Observation group

H
E

S
(+

), 
LR

(+
)

H
E

S
(+

), 
LR

(−
)

H
E

S
(−

), 
LR

(+
)

H
E

S
(−

), 
LR

(−
)

Control group

1.00

0.80

0.60

0.40

0.20

0.00

1.00

0.80

0.60

0.40

0.20

0.00

A

B



4293Translational Andrology and Urology, Vol 10, No 11 November 2021

  Transl Androl Urol 2021;10(11):4288-4297 | https://dx.doi.org/10.21037/tau-21-972© Translational Andrology and Urology. All rights reserved.

Changes in CR levels in patients with high CR levels 
before resuscitation
Of the 129 patients, the CR level was higher than normal in 
19 patients (47.5%) in the observation group and 23 patients 
(25.9%) in the control group before resuscitation. After 
fluid therapy in the emergency department, patients’ CR 
levels decreased in both the observation and control groups 
(191.96±94.26 vs. 173.82±100.46; P=0.000; 202.37±83.09 
vs. 195.16±149.61; P=0.000). Notably, the decrease in CR 
levels in the observation group was significantly lower than 
that in the control group (see Table 5 and Figure 5).

Discussion

Shock is a life-threatening circulatory failure caused by 
an imbalance between the supply and demand for cellular 
oxygen, which is characterized by microcirculation disorder 
and the hypoperfusion of vital organs. There are 4 major 
categories of shock: hypovolemic shock, distributive shock, 
cardiogenic shock, and obstructive shock. Different kinds of 
shock have their own characteristics in terms of occurrence 
and development; however, they all damage capillary 
endothelial cells and can lead to insufficient perfusion, and 
functional and metabolic disorders in some important vital 
organs due to ischemia. The infusion of adequate fluid can 
help patients to maintain effective blood volume; however, 
fluid overload can result in cardiac failure and subsequent 
pulmonary edema and hypoxia (24). Patients with early 
septic shock are frequently hypovolemic due to decreased 
of food intake and increased loss of blood volume. AKI is 
a common complication in critically ill patients, especially 
shock patients. In the early stage of shock, the decrease 
of effective circulating blood volume and the increase of 
catecholamine secretion can lead to the contraction of renal 
afferent arterioles, which decreases the glomerular filtration 
rate. The renal tubules in the cortex become necrotized 
in the late stage of shock due to ischemia, which can also 

increase the accidence of AKI. CR is associated with renal 
function. When the filtering functions are injured, the 
excretion of CR from urine may decrease, which in turn 
causes the CR concentration in the blood to increase 
significantly. Thus, doctors often assess renal function by 
CR. In the present study, we evaluated renal function by 
comparing changes in patients’ CR levels.

In this study, we explored the effect of a small dose of 
HES 130/0.4 sodium chloride on kidney function and 
found that there was no significant difference in patients’ 
CR levels when HES 130/0.4 sodium chloride alone was 
used for fluid resuscitation, but that patients’ CR levels 
decreased when both HES 130/0.4 sodium chloride and 
LR were used. In relation to the effect of a small dose of 
HES 130/0.4 sodium chloride, patients with high CR levels 
before resuscitation had lower CR levels after resuscitation 
in both the observation and control groups, which further 
confirmed that a small dose of HES 130/0.4 sodium 
chloride does not aggravate renal function. 

We also found that there was no significant difference 
in the in-hospital mortality rates between the observation 
and control groups. Further, in comparing the mortality 
rates of the 4 groups, we found that there was no significant 
difference in the mortality rates between the HES(+), LR(–) 
group and the HES(–), LR(–) group, or between the HES(–),  
LR(+) group and the HES(+), LR(+) group. Muller et al. 
conducted a multicenter study of patients with severe sepsis 
and septic shock in 15 Southern French intensive care units 
(ICU), and reported that HES was widely used to treat 
patients with severe sepsis and septic shock in the initial  
24-hour period, but did not have a deleterious effect on 
renal function (25). Similarly, other studies have reported 
findings that are consistent with our results (26,27). 
However, other randomized control trials (e.g., the 6S, 
CRYSTMAS, and CHEST studies) found an increased 
risk of AKI when using HES130/0.4 in septic patients 
(21,28,29). In the CRYSTMAS study (28), the HES 
patients were treated with 1,379 mL of HES on average, an 
amount more than twice that administered in the present 
study. Additionally, the results of an animal research study 
also indicated that HES 130/0.4 impairs kidney function 
in vivo without inflammation (30). However, it should be 
noted that the animals were infused with 50 mL/kg of HES 
130/0.4 over 6 hours in that study.

Schortgen et al. (31) reported that renal dysfunction was 
predominant in ICU patients with septic shock who received 
HES, but this did not result in an increase in mortality 
or the need for CRRT (continuous renal replacement 

Table 3 Comparison of renal function between the 2 groups

Group
Observation 

group
Control  
group

P value

CR (μmol/L)

Before resuscitation 132.45±87.58 102.83±73.19 0.0479*

After resuscitation 127.28±119.78 97.56±71.14 0.0817

P value 0.2840 0.0341*

*, represents P <0.05.
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therapy). Additionally, a multivariate analysis did not find 
that HES was associated with an increased risk of renal 
dysfunction. Boussekey et al. (26) also failed to find that 
HES had a deleterious effect in patients with severe sepsis 

and/or septic shock. In the present study, we focused on 
the use of different fluid resuscitation therapies in the first 
24 hours in the initial management of shock patients in the 
emergency department. On average, these patients received 
806.89 mL/d of HES 130/0.4 sodium chloride solution, an 
amount lower than that administered in other studies. A 
study on the effect of 6% HES 130/0.4 administration on 
hematology and clinical chemistry parameters revealed that 
other than an effect on amylase activity, HES 130/0.4 had 
no clinically relevant effect on the other parameters tested 

Table 4 Comparison of renal function between the 4 groups

Group HES(+), LR(+) HES(+), LR(–) HES(–), LR(+) HES(–), LR(–)

CR (μmol/L)

Before resuscitation 99.35±65.36 176.75±150.58 107.55±73.87 218.22±76.15*,***

After resuscitation 93.51±58.69* 183.75±177.89 115.26±117.95 168.67±116.77

*, HES(+), LR(+) before resuscitation comparison; P<0.05; ***, HES(–), LR(+) before resuscitation comparison; P<0.05.

Table 5 Changes of CR in patients with high CR before resuscitation

Time
Before 

resuscitation
After 

resuscitation
P value

Observation group 191.96±.94.26 173.82±100.46 0.000

Control group 202.37±83.09 195.16±149.61 0.000

Figure 3 Comparison of creatinine (CR) before resuscitation and 
after resuscitation between the observation group and the control 
group. The results are shown as mean ± standard deviation. 
Graphpad was used to calculate the P values. *, P<0.05.

Figure 4 Comparison of creatinine (CR) before resuscitation 
and after resuscitation between the HES(+), LR(+) group, the 
HES(+), LR(–) group, the HES(–), LR(+) group, and the HES(–), 
LR(–) group. The results are shown as mean ± standard deviation. 
Graphpad was used to calculate the P values. *, represents P<0.05; 
***, represents P<0.001.
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in the study (32). Thus, HES 130/0.4 appears to have no 
effect if it has a low molecular weight and low dose.

HES is a synthetic colloid derived from partially 
hydrolyzed (33) and is metabolized by the kidneys. HES 
130/0.4 is one of the most widely used hydroxyethyl 
products in clinical settings. ‘Compared to previous 
generation preparations with larger molecular weights (e.g., 
HES200/0.6), HES 130/0.4 significantly reduces the adverse 
effects of renal and coagulation function while retaining the 
advantages (34). There is no relevant plasma accumulation 
after repetitive infusions of the medium-molecular weight 
HES (130/0.4) solution (35). In addition, several studies 
have reported that HES can be safely used in patients with 
renal dysfunction (36,37). In this analysis, the CR levels of 
patients decreased after HES 130/0.42 sodium chloride and 
LR were used. These results are inconsistent with those of 
previous studies (38). There could be a number of reasons 
for this inconsistency. First, HES increases the risk of renal 
injury in shock patients during fluid resuscitation, which 
is positively correlated with dose of HES. In addition, the 
elimination of HES is related to the molecular weight, 
especially the substitution level. The high molecular weight 
of HES is degraded by amylase, and when its molecular 
weight is <7,000 D, it can be quickly removed through 
the glomerulus. HES 130/0.4 is a synthetic colloid with a 
medium-molecular weight and a low substitution level. The 
amount of HES in our study was lower than that used in 
previous studies. This may be why we found that patients’ 
CR levels were lower after resuscitation. Second, CR levels 
may have decreased because of blood dilution after the 
infusion of large amounts of fluids.

At present, there is no consensus as to the renal effect 
of colloid solutions, such as HES130/0.4 sodium chloride 
solution, in shock patients. The inconsistencies in the 
results of different studies may be related to the complicated 
conditions of patients. In the future, we will increase the 
sample size and strictly control for confounding factors to 
further explore the effect of HES130/0.4 sodium chloride 
solution in the treatments of shock patients, and thus 
provide more evidence for clinicians.

Limitations

This study had several limitations. There was no significant 
difference in renal function when HES 130/0.4 sodium 
chloride alone was used for fluid resuscitation; however, the 
small number of patients in the HES(+), LR(–) group may 
have affected the accuracy of our results. Second, as this is a 

retrospective single cohort study, bias may exist. Third, the 
time of fluid resuscitation in each patient in the emergency 
room differed and the administration of other usual types 
of therapy may have affected the clinical effects of the fluid 
resuscitation.

Conclusions

In conclusion, HES and LR are commonly used drugs 
in fluid therapy. However, when the 2 drugs are used 
in combination, they may not increase kidney injury. 
Additionally, the use of a small dose of HES in resuscitation 
does not appear to cause any significant side effects; 
however, our findings need to be confirmed with larger 
clinical studies.
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