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Abstract

Background: In this study, we aimed to explore the effects of conventional sepsis treatment, including classical antibiotherapy and
Immunoglubin (Ig) G-A-M combination (Pentaglobin®), on liver function tests and mortality rate in patients with septic shock.

Methods: All patients diagnosed with septic shock and treated with Pentaglobin® in the adult intensive care unit of Suleyman
Demirel University Practice and Research Hospital between 2005-2013 were retrospectively examined. Demographic properties,
age, gender, intensive care treatment duration, general exitus day, the death rate in the first 28 days, general death-survival period,
28th-day death rate, mortality rate, and diagnosis of cases were recorded.

Results: At the end of the treatment, it was found that 35 of the cases died, and 35 were transferred to various clinical wards. The
overall mortality rate was calculated as 50% from the obtained data. It was found that 40 patients survived in the first 28 days
while 30 patients died. In this study, it was observed that Pentaglobin® treatment had no statistically significant impact on AST-
ALT- Albumin values and mortality rates.

Conclusions: However, early diagnosis of sepsis, early initiation of antibiothearpy, early source control, and timely initiation
of appropriate fluid therapy play a key role in the succsess of sepsis treatment. For this purpose, as emphasized in the sepsis 3
guideline, we think that raising awareness by physicians and practitioners in the early diagnosis of sepsis is the most important
step in the treatment of this clinical condition.
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INTRODUCTION advances in technology (2). With the development of

advanced diagnosis and treatment methods, the early

Sepsis is a life-threatening organ dysfunction caused mortality rates of patients hospitalized in intensive care

by the host response to dysregulated host response units due to massive bleeding, major trauma, cardiogenic

to infection (1). It is still a clinical manifestation with shock, and necrotizing pancreatitis are decreasing (3-6).

high mortality, despite the pathophysiology of the However, while the follow-up and treatment of these

disease being better defined in recent years, advances patients continue, the prolongation of the length of stay

in antimicrobial treatment, diagnostic methods, and
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in the intensive care unit may increase the mortality rate
of these patients due to sepsis-septic shock-related multi-
organ failure (7).

Septic shock is a subset of sepsis with circulatory and
cellular/ metabolic dysfunction associated with a higher
risk of mortality. Patients with septic shock can be
identified with a clinical construct of sepsis with persisting
hypotension requiring vasopressors to maintain Mean
Arterial Pressure (MAP) =65mmHg and having a serum
lactate level> 2 mmol/L despite adequate volume
resuscitation. With these criteria, hospital mortality is in
excess of 40% (1).

Sepsis and septic shock occur at a rate of 10.5-40% in
intensive care patients (8, 9), and although there has been
a severe decrease of mortality rates in recent years, it is still
high, ranging from 18-75% (8-10). In the point prevalence
survey conducted by Baykara et al. (11) in our country, the
prevalence of sepsis and septic shock in intensive care was
38.8%, and the mortality rate in sepsis and septic shock
was 55.7% and 70.4%, respectively.

There have been studies reporting that the addition of
intravenous immunoglobulins to treatment in severe
sepsis positively affects mortality (12). The effects of
intravenous immunoglobulins are activating leukocytes,
increasing bactericidal activity in serum, inhibiting
cytokine effects, and regulating the complement system
(13-15).

The liver, also the target organ, plays a crucial role in
sepsis pathology. Two primary mechanisms explain this
dual role of the liver. The first is liver blood supply, which
takes 25% of the total cardiac output. The portal blood
flow providing this blood supply originates from the
splenomesenteric area, which is the most affected vascular
area by vasoconstriction and bacterial translocation in
sepsis. The second is the heterogeneous cellular structure
of the liver consisting of Kupfer cells, hepatocytes, and
sinusoidal endothelial cells. All of these cells have immune,
anti-infectious and metabolic roles. In this study, we aimed
to investigate the effect of conventional sepsis treatment,
including classical antibiotherapy and Pentaglobin®, on
liver function tests in severe sepsis patients.

MATERIALS AND METHODS

The current study was approved by Suleyman Demirel
University Medical Faculty Hospital Local Ethics
Committee (Date: 31.07.2013, No: 172). This study was

performed according to the ethical standards laid down
Declaration of Helsinki and its later amendments. All
cases diagnosed with severe sepsis and treated with the
combination of Pentaglobin® between 2005 and 2013
in the adult intensive care unit of Suleyman Demirel
University Research and Training Hospital were screened.
The records of the patients in the hospital and intensive
care unit were extracted from the electronic database and

the archived files and were analyzed retrospectively.
Study design and patients

Demographic characteristics of the cases, age, gender,
diagnosis, duration of stay in intensive care, exitus
day, rate of death-survival in the first 28 days, rate of
death-survival, 28"-day death rate, and mortality rate
were recorded. Patients with positive reproduction of
pathogenic microorganisms in blood culture, patients
aged 18 years and over, patients with APACHE II score
of 25 and above, and patients with severe sepsis (Body
Temperature (BT) of >38 °C or <36 °C, Heart Rate (HR) of
>90/min, Respiratory Rate (RR) of >20/min or PaCO2<32
mmHg, leukocyte count >12000/mm? or <4000/mm?3)
were included in the study. Patients with a diagnosis of
chronic liver failure and those who did not complete the
3-day treatment period were excluded from the study.

Data

In our clinic, the Pentaglobin® is administered with a
daily infusion dose of 5 mg/kg in 12 hours for a total of
3 days. Data from 2 different periods were collected and
recorded to measure the effectiveness of the treatment.
These periods were named “Pre-Treatment Period” (AST
1, ALT 1, Albumin 1) and “Post-Treatment Period” (AST
2, ALT 2, Albumin 2). The pre-treatment period was
considered the period in which the diagnosis was made,
and treatment was initiated. The post-treatment period
was considered as 24 hours after the termination of the
Pentaglobin® infusion, in other words, 96 hours after the
initiation of the Pentaglobin® therapy.

Statistical Analysis

“SPSS for windows 15.0” Statistical Package Program was
used for statistical analysis of the collected data. Wilcoxon
Signed Ranks test was used to compare demographic
data and AST-ALT-Albumin values before and after
Pentaglobin®. Results were submitted as Mean+Standard
Deviation (SD), median (minimum-maximum). The
p-value of <0.05 was considered significant.
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RESULTS

A total of 82 patients received Pentaglobin® therapy. Since
2 cases were diagnosed with chronic liver failure, and 10
cases could not complete the 3-day Pentaglobin® infusion
treatment period, 12 patients were excluded. A total of 70
patients who met the study criteria were included in the
study. The mean age of the patients was 59.10+20.29 years.
19 of the cases were female (27.2%), 51 were male (72.8%).

At the end of the treatment, it was found that 35 of the
cases died, and 35 were transferred to various clinical
wards. The overall mortality rate was calculated as 50%
from the obtained data. It was found that 40 patients
survived in the first 28 days while 30 patients died. The
mortality rate in the first 28 days was calculated as 42.85%.
The overall mortality rate of male patients was 47% (n: 24),
and the first 28-day mortality rate was 37% (n: 19). While
the overall mortality rate of female patients was 57% (n:
11), all of the female patients died within the first 28 days.
The duration of the adult intensive care unit stay was
44.21+49.82 days. The mean day of death was 16.14+18.80
days, while the shortest period was six days, and the
longest was 363 days.

Of the 70 cases included in the study, 37 patients were in
sepsis due to pneumonia, 18 were due to after elective
post-operative surgery, eight were due to posttrauma,
three were due to emergency post-operative surgery, two
were due to syndromes such as Guillain Barre, HELLP,
and two were due to acute poisoning.

Before Pentaglobin® treatment, the minimum AST value
of the patients was 2 IU/L, while the maximum value
was 1296 IU/L, the median value was 36 IU/L, the
mean value was 98.32+229.40 IU/L. After treatment, the
minimum AST value was 2 IU/L; the maximum value
was 873 IU/L, the median value was 34 IU/L, the mean
value was 91.80+151.29 IU/L.
before and after treatment were statistically insignificant

Changes in AST values

(p: 0.842). Before Pentaglobin® treatment, the minimum
ALT value of the patients was 2 IU/L; the maximum value
was 1037 IU/L, the median value was 30 IU/L, the mean
value was 72.94+154.42 TU /L, while the minimum value
after treatment was 4 IU/L, the maximum value was 958
IU/L, the median value was 26 IU/L, the mean value was
74.91+140.46 IU/L.
after treatment were statistically insignificant (p: 0.649).

Changes in ALT values before and

Before Pentaglobin® treatment, the minimum albumin

value of the patients was 1,51 gr/dL; the maximum value
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was 4.1 gr/dL, the median value was 2.75 gr/dL, the mean
value was 2.75£0.55 gr/dL, while the minimum value
after treatment was 1.52gr/dL, the maximum value was
4.26 gr/dL, the median value was 2.62 gr/dL, the mean
value was 2.70£0.56 gr/dL. Changes in Albumin values
before and after treatment were statistically insignificant
(p: 0.346).

DISCUSSION

Sepsis is a life-threatening condition that occurs with
the impaired response of the body to the invasion after
the passage of microorganisms or toxins into normally
sterile tissues and blood, in other words, after the
development of infection (16). The process initiated by
microorganisms or their toxins can lead to multi-organ
damage and multi-organ failure caused by dysregulated
host response. Hemostatic imbalance, which develops
in the clinical course of sepsis, plays an important role
in increasing endothelial dysfunction, organ and tissue
damage, and aggravating the clinical manifestation, and is
characterized by impaired intracellular homeostasis. Cell
hypoxia and apoptosis, in other words, programmed cell
death, are responsible for organ dysfunctions and death
in sepsis (17).

The liver, on the one hand, provides the clearance and
detoxification of the bacteria that cause sepsis, endotoxins,
and vasoactive substances formed during sepsis; on the
other hand, it regulates the activities of the cells involved in
the host defense. The liver is both a source of inflammatory
mediators and the target organ affected by these mediators.
One of the main reasons for this dual role is that the liver
uses approximately 25% of the total blood flow. Most of
the blood supply of the liver is provided by the portal
vein system. This splenomesenteric region is the most
vascular area affected by vasoconstriction - vasodilation
and bacterial translocation in sepsis. The second reason is
that the liver consists of very heterogeneous cell groups.
Almost all of these cells have immune, anti-infectious and
metabolic roles.

The properties of intravenous immunoglobulins, such
as increasing the bactericidal serum activity, stimulating
leukocytes, neutralizing bacterial endotoxins and
exotoxins, and regulating complement activity, suggest that
these agents in sepsis may be used in sepsis be beneficial.
In the study conducted by McCuskey et al. (18) on sepsis-
modeled rats, it was reported that the microvascular

changes in sepsis were minimized, leukocyte adhesion
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was decreased, and the number of perfused sinusoids
increased with intravenous IgG administration. They also
reported that the increase in plasma endotoxin level and
decrease in endotoxin neutralization capacity observed in
septic rats changed the least in rats that were administered
intravenous immunoglobulin. Again, in the study
conducted by Shmygalev et al. (19), it was found that
phagocytic activity was increased in polymorphonuclear
leukocytes in rabbits with endotoxemia with Ig M
administration, and liver energy stores were higher than

in control groups.

In our study, although there was an arithmetic decrease
in AST value in the post-treatment period compared
to pre-treatment, this decrease was not considered
statistically significant (p: 0.842). Although there was an
arithmetic increase in ALT value in the post-treatment
period compared to pre-treatment, this increase was not
statistically significant (p: 0.649). There was an arithmetic
decrease in albumin value in the post-treatment period
compared to pre-treatment, which was not statistically
significant (p: 0.346).

Alejandria et al. (20) reported that the mortality rate
was significantly lower in patients given polyclonal
immunoglobulin than patients given placebo or
monoclonal  immunoglobulin. The meta-analysis
conducted by Kreymann et al. (21) in 2202 patients
reported a significant reduction in mortality rates with

Pentaglobin®.

Pilz et al. (22) reported that the APACHE Il score decreased
in the group treated with intravenous immunoglobulin
and that intravenous immunoglobulin treatment

improved disease prognosis.

Reith et al. (23) in their study, patients who developed an
intra-abdominal infection after surgery, were divided into
two groups, and they applied Pentaglobin® and albumin
treatment, respectively. In the group given Pentaglobin®;
observed that procalcitonin level decreased, clinical
symptoms improved, shortened hospital stay, decreased
APACHE 1I score, decreased endotoxin, TNF-a«, IL-8, IL-
10 levels.

In a controlled study by Ozcan et al. (24) sepsis model
was created in 48 rats via cecal ligation, and behavioral
deficiencies and functions were examined. It was
observed that these dysfunctions started to improve in the

early period in rats using intravenous immunoglobulin.

In a research article published by Abroun et al. (25), they
stated that the early use of Ig solutions enriched with
immunoglobulin M at high doses for at least five days
in critical patients with severe infections improved the

results in these patients.

The microcirculatory disorder that develops during
the clinical course of sepsis causes organ dysfunction
by disrupting tissue oxygenation (26). A single-center,
double-blind, randomized study conducted by Domizi et
al. (27) revealed that sublingual microvascular perfusion

was higher in patients using Pentaglobin®.

Although  the
immunoglobulin are mentioned in the studies conducted,

positive  effects of intravenous
it was stated in the sepsis survival guideline that the use of
intravenous immunoglobulin did not provide any benefit
in adult patients, especially in the light of recent studies

(16).

In a meta-analysis by Cui et al. (28) examining published
studies with a total of 1530 patients reported that mortality
decreased in patients using Pentaglobin®, but this low
mortality was due to the low quality of the studies and
insufficient evidence

In a study conducted by Tagami et al. (29), 4919 patients
who developed sepsis after emergency laparotomy in
a total of 845 hospitals were examined according to
intravenous immunoglobulin treatment presence. They
stated that the use of intravenous immunoglobulin did
not make a significant difference in terms of mortality.

Again, in a multi-center controlled study conducted by
Tagami et al. (30), 1014 hospitals and 8264 pneumo-sepsis
patients were examined, and no difference was observed
regarding mortality between patients who received
immunoglobulin treatment compared to patients for
whom it was not used. Similarly, Kadri et al. (31) examined
121 centers and 4127 patients with necrotizing fasciitis
and did not observe any difference in mortality in patients

receiving intravenous immunoglobulin.

Although the standard deviation was high and the sample
size was small in our study, in line with our results, we
think that the Pentaglobin® treatment used in sepsis
patients has no positive effect on liver function tests.

In literature, there are many studies reporting the positive
or negative effects of the use of immunoglobulin therapy
in sepsis patients. We also did not see any positive effect

201



Bindal et. al.

of this treatment in our study. Although the antimicrobial,
anti-infective, and immune-modulatory effects of this
treatment are stated, we believe that this does not
significantly benefit patient mortality.

While discussions continue about the effectiveness of
advanced anti-infective treatment modalities, it is evident
that sepsis mortality will decrease by early diagnosis of
sepsis specified in the sepsis 3 guideline, triage, rapid
transfer to the relevant unit, and initiation of treatment
without delay (1, 32). In our study, the point we want
to highlight is that this clinical situation, which still has
such high mortality, should be noticed by the clinicians
in the early period, and the treatment should be initiated
immediately.
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