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OBSERVATIONAL STUDY

Early Liver Dysfunction in Patients With Intra-
Abdominal Infections
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Xiuwen Wu, MD, Jun Chen, MD, Huajian Ren, MD, Zhiwu Hong, MD, Lei Wu, MD,
Guopu Chen, MD, Youming, Deng , MD, and Jieshou Li, MD

Abstract: Liver dysfunction is commonly seen in patients with severe
sepsis; however, few studies were reported in intra-abdominal infections
(IAls). This study was performed to assess the risk factors for early liver
dysfunction (ELD) in patients with IAls and to determine the effects of
ELD on outcomes of these patients.

From January 2011 to November 2014, a retrospective study that
screened 421 patients with IAls was performed. ELD was defined as an
increase in serum total bilirubin (TB) >2mg/dL or aminotransferases
levels greater than twice the normal value within 48 hours after 1Als’
onset. Patients with pre-existing liver disease or major hepatobiliary
injury were excluded. Risk factors for ELD and outcomes were com-
pared by univariate and multivariate analyses. Subgroup analysis was
performed for ELD patients within 24 to 48 hours.

Of 353 enrolled patients admitted with IAls, 147 (41.6%) developed
ELD. Significant independent risk factors for ELD were trauma (odds
ratio [OR] 1.770, 95% confidential interval [CI] 1.126—2.783, P=0.01)
and abdominal compartment syndrome (ACS) (OR 3.199,95% CI 1.184—
8.640, P =0.02). Successful source control <24 hours was shown to exert
protection against ELD after 24 hours during IAls (OR 0.193, 95% CI
0.091-0.409, P < 0.001). ELD was associated with significantly worse
outcomes, including longer ICU length of stay and higher in-hospital
mortality. Multivariate analysis also showed that development of ELD
was a predisposing factor of mortality in IAls patients (P < 0.001).

ELD was a common complication in patients with IAls associated
with worse outcomes. Trauma and ACS were relevant risk factors. Early
successful source control appeared to be an important method to prevent
and/or reduce ELD in patients with IAls.

(Medicine 94(42):¢1782)

Abbreviations: ACS = abdominal compartment syndrome,
APACHE II = Acute Physiology and Chronic Health Evaluation
scoring system II, ELD = early liver dysfunction, IAH = intra-
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abdominal hypertension, IAls = intra-abdominal infections, IAP =
intra-abdominal pressure, Non-ELD = non-early liver dysfunction,
SOFA = sequential organ failure assessment.

INTRODUCTION

he liver as an important immune and metabolic organ is

closely linked to several major biological functions such as
synthesis, detoxification, inflammatory response, and blood
clotting etc. In critically ill patients, the development of liver
dysfunction (LD) complicates the clinical picture and poses a
significant clinical challenge both in diagnostic evaluation and
management.' LD has been considered a prominent feature of
the multiple organ dysfunction syndrome (MODS) and has been
defined predominantly by hyperbilirubinemia and clinical jaun-
dice.>*

Infections, hemodynamic instability, renal insufficiency,
hepatotoxic drugs, multiple blood transfusions, and/or total
parenteral nutrition (TPN) administration are some of the
potential causes of jaundice.>™® A number of studies have
shown that LD contributes to poor outcomes in critically ill
patients. Notably earlgf LD (ELD) is associated with higher in-
hospital mortality.>'®!'" These studies, however, were con-
ducted in the setting of diverse populations of MODS patients
with varying etiologies and may not be applicable to the patients
with intra-abdominal infections (IAls).

[IAls are an important cause of morbidity and mortality in
the intensive care unit (ICU).'>'* Some authors have demon-
strated LD was more frequently present in the peritonitis and
trauma patients, in the absence of pre-existing liver dis-
ease. 1413 However, there are few detailed reports of its nature
in patients with IAls. Since strategies to solve LD remain
limited, a timely and accurate identification of factors promot-
ing LD may lead to prevention or attenuation of its con-
sequences. Accordingly, the aim of this study was to
investigate the risk factors for the development of ELD and
to determine the effects of ELD on outcomes of these patients.

METHODS
Study Design

This was a retrospective study of patients with IAls
admitted to a surgical ICU in Jinling Hospital, China. All the
enrolled patients had IAIs due to trauma or septic intra-abdomi-
nal complications following surgery. The study was conducted
in accordance with the ethical principles of the Declaration of
Helsinki (and subsequent revisions) and to the current norm for
observational studies.

PATIENTS

Consecutive patients older than 18 years who were diag-
nosed with [Als between January 2011 and November 2014
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were screened for inclusion. Patients who died or were dis-
charged 48 hours or earlier after admission, or manifested acute
liver failure, decompensated chronic liver disease, or primary
hepatobiliary involvement on admission were excluded.
Primary hepatobiliary involvement was defined as liver trauma,
hepatitis, malignancy, and cholecystitis. For patients who were
admitted more than once, only the first admission was eval-
uated. The blood routine and biochemical determination were
assessed in all patients daily. The tested index for study purpose
included total bilirubin (TB), alanine aminotransferase (ALT),
aspartate aminotransferase (AST), alkaline phosphatase (ALP),
and y-glutamyl transpeptidase (GGT). The standard values of
laboratory tests in our hospital were as follows: TB, 0.1-1 mg/
dL; ALT, 2-50U/L; AST, 2-50U/L; GGT, <50U/L; ALP,
30-120 U/L.

Sepsis and septic shock were diagnosed according to the
criteria of the American College of Chest Physician/Society of
Critical Care Medicine.® SIRS was defined by >2 of the
following conditions: temperature >38°C or <36°C; heart rate
>90 beats/min; respiratory rate >20breaths/min or PaCO2
<4.26 kPa; white blood cell count >12,000 or <4000 cells/
mL (or >10% immature forms). Sepsis was defined as a
systemic response to infection including the criteria of SIRS
plus microbiological evidence of a focal infection and/or a
positive blood culture. Septic shock was defined by the per-
sistent presence of sepsis-induced tissue hypoperfusion refrac-
tory to adequate fluid resuscitation. Samples for
microbiological cultures were collected routinely when the
patients had fever (>38°C) and there was a clinical suspicion
or evidence of infection.

Data Collection and Definitions

The collected data included demographic data and comor-
bid diseases, causes of admission, APACHE II (Acute Physi-
ology and Chronic Health Evaluation II) score, and sequential
organ failure assessment (SOFA) (Sequential Organ Failure
Assessment) score within 24 h following admission, the number
of blood transfusions and positive bacterial cultures, the need
for mechanical ventilation, and continuous renal replacement
therapy (CRRT). Meanwhile, the records of percutaneous
catheter drainage under color doppler ultrasound and open
abdomen management were all registered. Additional data were
obtained from the computerized hospital medical records.

ELD in patients with IAls was defined according to the
following criteria: serum TB levels >2mg/dL or aminotrans-
ferases levels greater than twice the normal value within 48 hours
after the onset of IAIs. Source control is critical for amelioration
of IAls. Hence we further selected those who developed ELD
within 24 to 48 hours after admission, and investigated whether
early successful source control (<24 hours) exerted protection
against subsequent ELD (within 24—48 hours).

Intra-abdominal hypertension (IAH) was defined as a sus-
tained or repeated pathologic elevation of the intra-abdominal
pressure (IAP) >12mmHg.'® Abdominal compartment syn-
drome (ACS) was defined as a sustained AP >20 mmHg that
is associated with new onset of organ dysfunction or failure.'®

Successful source control was identified according to a
clinician’s assessment and established definition'”: resolution
of fever, oral temperature <37.5°C; resolution of leukocytosis,
white blood cells <12.0 x 10° cells/L, and absence of bands
and immature neutrophil forms; resolution of physical findings
of tenderness and rigidity and restoration of enteric function; no
further operative or percutaneous intervention required.
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All enrolled patients were treated according to the follow-
ing principles: source control by surgical or percutaneous
drainage; antibiotics therapy was initiated in all patients; other
supporting treatments as needed, severe sepsis, and septic shock
were managed by standard therapies.'>'® All patients with IAls
were followed until death or 60 days after discharge. We used
in-hospital mortality rate as the primary outcome. Other out-
comes including 60-day mortality, ICU lengths of stay (LOSs).

Statistical Analyses

Statistical analyses were performed using SPSS software,
version 16.0 (SPSS Inc, Chicago, IL) for Windows. Categorical
data are expressed as numbers and/or percentages. Continuous
variables are expressed as mean =+ standard deviation (SD).
Differences of continuous data between groups were compared
using Student ¢ test or repeated measures analysis of variance,
and differences in categorical data were compared using Pear-
son x* test. The prognostic relevance of 2 different parameters
was analyzed: variables associated with development of ELD
and the prognostic value of ELD. All variables associated with
ELD at the P < 0.20 level of risk in the binomial analysis were
introduced in the first backward stepwise logistic regression
model. Additionally, second model was constructed in a similar
way, in-hospital mortality as the dependent variable, including
all the variables yielding P < 0.20 by univariate analysis and
those considered clinically relevant. A P value <0.05 was
considered significant.

RESULTS

Over the observation period from January 2011 to Novem-
ber 2014, a total of 418 consecutive patients met the registration
criteria and were enrolled in the study. Among them, 3 patients
were discharged from hospital within 48 hours. Thirty-nine
patients were excluded from this study because of pre-existing
liver disease (1 had liver abscess, 20 had cholecystitis and
cholangitis, 18 had cirrhosis or viral hepatitis, hepatobiliary
carcinoma) and 23 patients were excluded because of the
presence of hepatobiliary injuries (3 patients had bile leakage,
9 had liver damage or portal vein injury, and 11 had severe
operative bile duct injury or partial hepatectomy). A total of 353
patients were finally entered into the study. Figure 1 illustrates
the enrollment and follow-up of study patients.

Patients with Intra-abdominal infections
n=418 patients

Total excluded=65 patients
» Discharged from hospital within 48h
n=13 patients
*Pre-existing hepatobiliary disease
n= 39 patients
* Hepatic and bile duct injury
n=23 patients

Total enrolled n=353 patients

I

| No early liver dysfunction
n=206 patients

| Early liver dysfunction
n=147 patients

Non-survivors Survivors Non-survivors Survivors
n= 19 patients n= 187 patients n= 57 patients n= 90 patients

FIGURE 1. Flow of patients through the study.
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Patients’ Characteristics

There were 147 (41.6%) patients who developed ELD.
Baseline characteristics were presented in Table 1. The patients
with ELD did not have significant differences in the age, body
mass index (BMI), sepsis, positive bacterial cultures, and under-
lying diseases as compared with those without ELD. ELD
patients had a male predominance (P=0.65), and were more
likely to have septic shock (P = 0.002), higher APACHE II score
(P <0.001), and SOFA score (P <0.001). Patients with ELD
suffered from trauma, IAP, and ACS more frequently. Further, a
similar result was observed when the subgroup analysis was
conducted between Non-ELD and ELD after 24 hours. Specifi-
cally, we found that successful source control <24 hours was
significantly associated with non-ELD, when compared with
ELD after 24 hours (85.4% vs 54.4%, P < 0.001).

Independent Risk Factors of ELD
On multivariate analysis (Table 2), trauma (odds ratio
[OR] 1.770, 95% confidential interval [CI] 1.126-2.783,

P=0.01) and ACS (OR 3.199, 95% CI 1.184-8.640,
P=0.02) were independent risk factors for ELD. Notably,
patients with successful source control <24hours were at a
lower risk to develop ELD after 24 hours during IAIs (OR
0.193, 95% CI 0.091-0.409, P < 0.001). The rest of the vari-
ables analyzed, such as, severity of illness, septic shock, IAP,
did not reach statistical significance in the logistical
regression model.

Comparison of Laboratory Characteristics

Among the 147 ELD patients, 142 (96.6%) patients had
elevated serum TB levels. The elevated bilirubin level in plasma
consists predominantly of conjugated bilirubin (date not
shown). Only 16 (10.9%) patients had ALT levels>100 U/dL
and 15 (10.2%) patients had ALT levels >100 U/dL (Table 3).
We next examined the characteristics between the survivors and
nonsurvivors in ELD group in terms of liver function
parameters (Supplemental 1, http://links.lww.com/MD/A462).
Most laboratory characteristics on ICU admission did not differ

TABLE 1. Comparison of Baseline Characteristics Between Groups With and Without Early Liver Dysfunction

ELD
Variables ELD (Total) ELD (24-48h) Non-ELD P* Pt
No. of patients (%) 147 100) 103 (72.8) 206
Male, n (%) 92 (62.6) 64 (62.1) 124 (60.2) 0.65 0.74
Age, y, mean (SD) 474+179 49.0+18.2 46.3+16.5 0.54 0.21
BMI, kg/m?, mean (SD) 209+3.2 21.0+3.0 212433 0.31 0.58
APACHE 1I score at admission, mean (SD) 145+44 145+44 12.6 +4.7 <0.001 0.001
SOFA score at admission, mean (SD) 7.1+24 7.0+24 62427 0.002 0.007
Sepsis, n (%) 68 (46.3) 51 (49.5) 82 (39.8) 0.23 0.10
Septic shock, n (%) 38 (25.6) 28 (21.2) 27 (13.1) 0.002 0.002
Positive blood cultures, n (%) 54 (36.7) 38 (36.9) 67 (32.5) 0.41 0.45
Co-morbidities, n (%)
Diabetes mellitus 9 (6.1) 6(5.8) 15 (7.3) 0.67 0.63
COPD 4(2.7) 329 5(2.4) 0.86 0.80
Chronic cardiovascular disease 3(2.0) 2 (2.0) 4(1.9) 0.95 1.00
Chronic renal failure 3 (2.0) 2 (2.0) 524 0.81 0.79
Primary disease, n (%)
Trauma 71 (48.3) 46 (44.7) 73 (35.4) 0.02 0.12
Malignancy 32 (21.8) 23 (22.3) 57 (27.7) 0.21 0.31
IBD 8 (5.4) 6 (5.8) 17 (7.8) 0.31 0.44
Others 36 (24.5) 26 (25.2) 49 (23.9) 0.88 0.78
Site of infection
Small intestine 49 (33.3) 31 (30.1) 70 (34.0) 0.90 0.49
Colon 43 (29.3) 30 (29.1) 56 (27.2) 0.67 0.72
Stomach 8(5.4) 6 (5.8) 14 (6.8) 0.60 0.74
Appendix 12 (8.2) 8 (7.8) 20 (9.7) 0.62 0.58
Pancreas 9 (6.1) 7 (6.8) 15 (7.3) 0.67 0.88
Other 534 4 (3.9) 7 (3.4) >0.99 0.83
Combinations 21 (14.3) 17 (16.5) 24 (11.7) 0.46 0.24
IAH, n (%) 46 (31.3) 30 (29.1) 32 (15.5) <0.001 0.005
ACS, n (%) 26 (17.7) 16 (15.5) 9 (4.4) <0.001 0.001
Success source control <24 h NA 56 (54.4) 176 (85.4) NA <0.001

Data are shown as number and percentage or as mean =+ standard deviation (SD). ACS =abdominal compartment syndrome. APACHE = acute
physiology and chronic health assessment evaluation, BMI = body mass index, COPD = chronic obstructive pulmonary disease, ELD = early liver
dysfunction, IAH = intra-abdominal hypertension, IBD = inflammatory bowel disease, non-ELD = non early liver dysfunction, SOFA = sequential

organ failure assessment.
~ P was calculated between ELD total group and non-ELD group.

" P was calculated between ELD (24—48h) group and non-ELD group.

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.

www.md-journal.com | 3


http://links.lww.com/MD/A462

Guo et al

Medicine * Volume 94, Number 42, October 2015

TABLE 2. Stepwise Logistic Regression Analysis of the Variables for the Incidence of ELD in Patients With IAls

ELD (Total)

ELD (24-48h)

Variables 95% CI OR P 95% CI OR P
APACHE II score at admission 0.977—-1.268 1.113 0.11 0.948-1.276 1.100 0.21
SOFA score at admission 0.719-1.133 0.903 0.34 0.651-1.099 0.846 0.21
Septic shock 0.748-2.882 1.468 0.26 0.351-1.934 0.823 0.66
Trauma 1.126-2.783 1.770 0.01 1.029-2.977 1.750 0.04
IAH 0.596-2.335 1.179 0.64 0.492-2.036 1.001 >0.99
ACS 1.184-8.640 3.199 0.02 1.179-8.780 3.217 0.02
Success source control <24h NA NA NA 0.091-0.409 0.193 <0.001

ACS =abdominal compartment syndrome, CI=confidence interval, ELD =early liver dysfunction, IAH = intra-abdominal hypertension,

OR = odds ratio.

significantly between overall survivors and nonsurvivors in
ELD group. ALP levels (P =0.005) and TB levels were higher
(P=0.004) in survivors with ELD. In contrast, peak liver
function parameters (TB, ALT, AST, ALP, and GGT) in
patients of ELD were significantly higher in survivors com-
pared with nonsurvivors.

Treatment in Hospital and Outcomes

As for the treatment, the percentage of patients who required
open abdomen management (P < 0.001), percutaneous catheter
drainage (P < 0.001), mechanical ventilation (P < 0.001), CRRT
(P=0.001), and blood transfusions (P =10.002) were differed
significantly in patients with or without ELD (Table 4). Patients
with ELD had higher 60-day (P < 0.001) and in-patient mortality
rates (P <0.001). Likewise, ELD patients had significantly
longer LOS ICU (P < 0.001) (Table 4). According to the logistic
regression analysis, ELDs were found as independent risk factors
for in-hospital mortality (OR 8.185, 95% CI 3.360—19.944,
P <0.001) (Table 5).

DISCUSSION
Sepsis-associated LD is traditionally viewed as a late
feature of critical illness indicated by jaundice and hyperbilir-
ubinemia. However, recent studies have revealed LD as an early

TABLE 3. Severity of Abnormality of ELD

Parameters n (%)
TB, mg/dL 142
2-5 112(76.2)
5-10 25(17.0)
10-15 4(2.7)
>15 1(0.7)
ALT, U/L 16
100-300 13(8.8)
300-500 2(1.4)
>500 1(0.7)
AST, U/L 15
100-300 11(7.5)
300-500 2(1.4)
>500 1(0.7)

ALT = alanine aminotransferase, AST = aspartate aminotransferase,
ELD =early liver dysfunction, TB =total bilirubin.

event in sepsis.'® ! In the present study, we observed 41.6% of
IAls patients who developed ELD, which was considerably
higher than that of more heterogeneous patient populations
reported by other investigators.* ¢ Our result from a large
study population indicated that ELD was associated with pro-
longed ICU and increased in-hospital mortality in patients with
IAls, which was consistent with other studies.'®* ELD was a
predictor of mortality in IAls patients in association with other
clinical factors. These data suggested that the development of
ELD in patients with [Als was a significant clinical event that
had a measurable impact on outcome of the patients. Addition-
ally, the present study revealed that there were significant
differences between nonsurvivors and survivor patients with
respect to serum TB and liver enzymes (AST, ALT), which is
consistent with the pattern of liver cellular injury. Therefore,

TABLE 4. The Comparison of Treatment and Clinical Out-
comes Between Patients With ELD and Non-ELD

ELD Non-ELD
Variables (n=147) (n=206) P
Treatment in
hospital, n (%)
Open abdomen 48(32.7) 22(10.7) <0.001
Percutaneous 81 (55.1) 53 (25.7) <0.001
catheter
drainage
Mechanical 61 (41.5) 49(23.8) <0.001
ventilation
CRRT 38(23.2) 24(11.7) 0.001
Transfusion 39(26.5) 28 (13.6) 0.002
use
Outcome
LOS ICU, 23.7+18.5 114+11.1 <0.001
days
60-Day mortality, 42(28.6) 15(7.3) <0.001
n (%)
Inpatient mortality, 57(38.8) 19(9.2) <0.001
n (%)

CRRT =continuous renal replacement therapy, ELD =early liver
dysfunction, ICU = intensive care unit, LOS = lengths of stay, non-
ELD =non early liver dysfunction.
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TABLE 5. Stepwise Logistic Regression Analysis of the Vari-
ables for the In-Hospital Mortality

Variables 95% CI OR P

Age 0.995-1.041 1.018 0.12

APACHE 11 score 0.915-1.394 1.129 0.26
at admission

SOFA score at 0.652—1.363 0.942 0.75
admission

Sepsis 0.587-2.886 1.302 0.52

Septic shock 6.619-57.852 19.569 <0.001

Positive bacterial 0.758-4.493 1.845 0.18
cultures

Trauma 0.215-1.136 0.495 0.10

IAH 1.125-9.039 3.188 0.03

ACS 0.678-9.491 2.536 0.17

ELD 3.360-19.944 8.185 <0.001

ACS =abdominal compartment syndrome, APACHE II=Acute
Physiology and Chronic Health Evaluation II, CI = confidence interval,
ELD =early liver dysfunction, IAH = intra-abdominal hypertension,
OR = odds ratio, SOF = sequential organ failure assessment.

particular attention must be paid to the abnormal liver function,
especially for the patients with continuous elevation of
liver parameters.

Identifying the mechanisms underlying liver injury should
aid in the development of effective therapies for ELD.**?
Descriptive reports have suggested that the causes of LD were
multiple—transfusion, TPN, infection, splanchnic ischemia,
hepatotoxic medications—but both the pathogenesis and the
clinical consequences were obscure.>®%?* These factors are
commonly encountered in patients with sepsis in the ICU. From
our data, neither baseline APACHE II score nor septic shock
was a risk factor for ELD. However, trauma and ACS were
independently associated with development of ELD in our
study. Interestingly, successful source control <24 hours was
shown to exert protection against ELD.

Prior investigations have reported that abnormalities of
hepatic function were found frequently in trauma patients, even
in the absence of preexisting hepatobiliary disease.'*** In the
current study, our results suggested that trauma was a signifi-
cant risk factor for ELD. In major trauma setting, ischemia/
reperfusion liver injury caused by hypotension and hypoxemia
after shock and resuscitation may play an important role in the
development of ELD.**?® In addition, under acute phase
response, increased catabolism and insulin resistance triggered
by systemic stress, leads to hypercholesterolemia and hyper-
glycemia. Lipid or glucose overload has direct inflammatory
effects in the hepatocytes.>**” Other causes include hemolysis
after massive blood transfusion and hematomas resorption,
which leads to bilirubin overload.”®

Increased IAP causes regional hypoperfusion to all of the
organs in the splanchnic bed.*® This effect might be most
pronounced in the liver. Our study showed that ACS was an
inde?endent risk factor for development of ELD. Muftuoglu
et al’® reported that liver function severely affected the onset of
ACS and sepsis. The liver injury resulting from sepsis plus ACS
is more severe than that resulting from either one independently.
Hepatic arterial blood flow, portal venous blood flow, and
indocyanine green plasma disappearance rate clearance were

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.

all decreased during ACS. Severe progressive reduction in
mesenteric, arterial, portal, and microcirculatory blood flow
had been shown with graded elevation in ACS.”!

Source control seemed to be another independent predictor
of ELD. In our study, patients achieving successful source
control <24 hours after admission were at a lower risk to
develop ELD after 24hours (OR 0.193, 95% CI 0.091-
0.409, P<0.001). In patients with IAls, the occurrence of
ELD may be associated with a large amount of inflammatory
mediators in the abdominal cavity, which is the originating
infection. Intra-abdominal infection leads to impaired intestinal
immunobarrier, increased intestinal permeability, bacterial
overgrowth, and translocation of bacteria and/or bacterial pro-
ducts reach the liver via the portal vein. Bacteria and bacterial
toxins directly disturb its normal synthetic, metabolic, excre-
tory, and biotransformation functions, resulting in liver damage
and jaundice.’ Furthermore, the liver is extremely important
immune organ contains many important immune cells such as
sinusoidal endothelial cells, hepatocytes, and stellate cells,
especially Kupffer cells. Once activation, Kupffer cells produce
a great variety of inflammatory mediators leading to sinusoidal
endothelial cells impairment and bile duct cells secretion
dysfunction, accompanied by hepatocellular retention of bilir-
ubin, bile acids, and exogenous substances.®*>*? Successful
source control prevents amplification of inflammation, restores
homeostasis within the abdominal cavity, and improves local
and systemic immune responsiveness.!” Jimenez et al®
reported treatments focusing mainly on eradicating underlying
infection and managing sepsis; source control remained the
cornerstone of the management of IAls. A delayed diagnosis
and the initiation of source control significantly worsen the
prognosis.**** Source control of infection plays a critical role in
avoiding the occurrence and progress of LD.

We admit limitations in the present study. First, this was
a retrospective study performed at a single tertiary-care
medical center, which may result in selection bias to some
extent. Second, because of the multifactor of the development
of LD and the diagnosis of LD still remains imprecise,
different LD patterns were not defined in our study. Third,
we did not use a dynamic test, such as the plasma indocyanine
green (ICG) disappearance rate (PDRjcg), to assess liver
function. Finally, our study includes patient data of a surgical
ICUs of TAIs. Accordingly, the conclusions drawn from this
study might not necessarily be applicable to other surgical
wards. However, to the best of our knowledge, our work is the
very first study in this field and we believe our results in this
issue may help the provision of future preventative strategies
of ELD.

CONCLUSION
In conclusion, our study demonstrated that ELD prolonged
ICU stay and increased in-hospital mortality, which occurred in
41.6% of patients with IAls. Trauma and ACS were risk factors
for [Als-related ELD. Early successful source control appeared
to be an important method to prevent and/or reduce ELD in
patients with [Als.
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