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Abstract: Septic cardiomyopathy remains a difficult medical problem to manage in critically ill
patients. With all currently available therapeutic options, the mortality rate in these patients remains
high. Our study included 29 patients diagnosed clinically with sepsis. A control group was used to

compare the results. In all patients, p53 expression was assessed in cardiac tissue obtained from these
patients and a statistical correlation was made with clinical data. The different expression rates of
p33 do not correlate with patient’s age, having appropriate means in years, but with an increasing
tendency with increasing expression (p=0.2110). The pulmonary infections are responsible for the
majority of the septic state in the study group (over 55%). The difference between the infection sites is

statistically significant (p<0.0001).

INTRODUCTION

Sepsis is a frequent cause of severe disease and death
globally, being a major public health concern.(1-5) Sepsis-
induced myocardial dysfunction was firstly observed in 1984.

Till know, there has been no any agreement do define
septic cardiomyopathy. Most of the articles agree that is a
unique form of transient cardiac dysfunction found in the septic
patients. Sepsis-induced cardiomyopathy (SICM), or sepsis-
induced myocardial dysfunction (SIMD) remains the most
common cause of death despite the new options in the septic
treatment.

Sepsis-induced cardiomyopathy is encountered in the
intensive care unit (ICU), and its prevalence in septic patients
ranges from 10 to 70%.

Patients suffering from septic shock show impaired
cardiac systolic function by decreased left ventricular ejection
fraction (LVEF).(6,7) For a better understanding the correlation
of the myocardial dysfunction in sepsis, and the levels of
oncogene protein p53 a protein implied in the apoptosis
pathway.(7)

For a better understanding of the correlation of the
myocardial dysfunction in sepsis, and the levels of oncogene
protein p53 a protein implied in the apoptosis pathway was
analysed.

MATERIALS AND METHODS

The study included hearts of 29 consecutive cases of
adults who died of septic shock. The exclusion criteria were:
diagnosis of heart failure and malignant diseases. The control
group consisted of 10 consecutive new-born patients who died
in the same period without any heart or malignant diseases.

The cases have been collected from the Clinical

County and Clinical City Hospital of Oradea (both located in
Oradea, Romania), during the period January 2018 - December
2018. The pathological diagnoses were established in the
pathology department of Resident Laboratory Oradea.

The paraffin embedded fixed tissues, 4 um thick
sections were stained by Ventana Benchmark GX (Ventana
Medical Systems Inc., Tucson, AZ, USA). Following the
manufacturer’s instructions, the slides were deparaffinized using
EZ prep solution (Ventana Medical Systems, Inc.), incubated
with monoclonal antibodies, developed using the Opti View
DAB detection kit (Ventana Medical Systems, Inc.) and
counterstained with haematoxylin and blueing. For p53
reactivity, sections were incubated with anti-p53 primary
monoclonal antibody in accordance with the manufacture
protocol.

For each run a positive control slide (tonsil) was
performed.

For data storage and statistical calculations, the
statistical software MedCalc®version 12.5.0.0
(MedCalc®Software, Mariakerke,Belgium) was used. We used
a microscope with intelligent automation Leica DM3000 led and
LAS EZ Software (provided by Leica Biosystem) for capture of
images and measurements.(6,23)

The study was approved by the Ethics Committee of
the Faculty of Medicine and Pharmacy of Oradea.

RESULTS

Demographic results show that the arithmetic mean of
the age for the study group was 60.3 years (£16.5), knowing a
normal distribution (figure no.1).

The arithmetic mean of the age (in months) in the
control group was 4.2 months (£2.6).

The distribution of the cases presented normal
distribution (Gaussian) — figure no.2.
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Figure no. 1. The distribution of the age groups in the study
group (all data plotted, box — 25th-75th percentile, line —
minimum and maximum value with outliers)

Figure no. 2. The distribution of the age groups in the
control group (all data plotted, box — 25th-75th percentile,
line — minimum and maximum values)

There were more cases from the urban area in the
study group (16 vs 13), without being statistically significant
different regarding this criterion (p=0.7103).

Females were more frequent in the study group (18 vs
11 patients); this difference does not reach statistically
significant difference (p=0.2652) either.

The pulmonary infections are responsible for the
majority of the septic state in the study group (over 55%). On
the second place, there are the urinary infections. The difference
between the infection sites is statistically significant (p<0.0001 —
table no. 1).

Table no. 1. Distribution of the study group according to the
infection site (number of patients)

Infection site No. of patients Percentage
Abdominal 3 10.3%
CNS 2 6.9%
Hematogen 2 6.9%
Pulmonary 16 55.2%
Unknown 2 6.9%
Urinary 4 13.8%
Total 29 100.0%

Comparison of p53 expression rates according to
patient’s gender does not represent an influencing factor of p53
expression in this study group (p=0.5006) — table no. 2.

Table no. 2. p53 expression rate according to patient’s
gender (number of patients)

p53 expression rate
Gender 1% 10% 10-50% 50%
Female 5 6 9 3
Male 5 4 3 4

Comparison of p53 expression rates according to
patient’s provenience in the study group revealed that the cases
from rural area were associated with higher expression rate of
p53 (p=0.0130) — table no. 3.

Table no. 3. p53 expression rates according to patient’s
provenience (number of patients)

Provenience p53 expression rate
1% 10% 10-50% 50%
Rural 0 5 2 6
Urban 0 5 10 1

The location of the septic process does not influence
the expression rate of p53 (p=0.5805) — table no. 4.

Table no. 4. p53 expression rate according to infection site
(number of patients)

L p53 expression rate
Infection site 1% 10% 10-50% 50%%
Abdominal 0 1 1 1
CNS 0 0 1 1
Hematogen 0 2 0 0
Pulmonary 0 5 6 5
Unknown 0 1 1 0
Urinary 0 1 3 0

The different expression rates of p53 do not correlate
with patient’s age, having appropriate means in years, but with
an increasing tendency with increasing expression (p=0.2110) —
figure no. 7.

Figure no. 7. Means of patient age with different p53
expression rates (box - arithmetic mean, line - SD)

T

DISCUSSIONS

The infection may lead to sepsis, a life-threatening
disease with a mortality rate of 10%.(8) The cardiovascular
system is one of the most affected system in the body, but the
mechanism is not clear yet.(9)

In our study, the arithmetic mean of the age for the
study group was 60.3 years but with no any statistically
significant difference regarding the provenience or gender of the
study group.

Distribution of the study group according to the
infection site revealed that more than half of the cases had the
lung as original infection point. On the second place, there were
the urinary infections followed by abdominal site. Hematogen
and CNS are on the last places of the sepsis. The difference
between the infection sites is statistically significant.

P53, cleaved caspase, Bax and Bcl-2 are markers of
apoptosis. The studies showed that that the Bax/Bcl-2 and
p53/Bcl2 ratio are altered. P53 protein may induce apoptosis by
upregulation of Bcl-2 or PUMA gene.(10-12)
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The p53/PUMA apoptotic pathway regulates the
neutrophil lifespan an in the absence of the p53/PUMA pathway
a significantly increased resistance to cell death due to DNA
damage was demonstrated.(13-15)

Despite that the patients gender does not represent an
influencing factor of p53 expression in this study group,
patient’s provenience revealed that the cases from rural area
were associated with higher expression rate of p53. We do not
have a reasonable medical explication for that.

Comparison of p53 expression rates according to
infection site in the study group show no any statistically
relevance

When we analyzed the correlation between p53
expression rate and patient’s age in the study group the data
revealed some differences. The different expression rates of p53
do not correlate with patient’s age, having appropriate means in
years, but with an increasing tendency with increasing
expression

According to the article of Resil et al. the increased
values of Bcl-2 and p53 were associated with an increased
mortality.(16) Other studies have suggested p53 elevation is
associated with death because of apoptosis and cell cycle arrest
pathway.(17-19)

Another study point out the double role played by p53
in sepsis. On the one hand p53 induce the TCD4+lymphocytes
apoptosis and on the other hand, it interferes with the cytokine
activation.(20)

The limitations in this study should be overcome in
further investigations.

CONCLUSIONS

In the present study, we did not find a static
correlation between p53 expression and the site of origin of
septic shock.

The different expression rates of p53 do not correlate
with the patient's age, but the increase in age shows a tendency
to corroborate it with the increase in marker expression. A
surprising finding is the static correlation of p53 expression with
the patient's background. From a medical point of view, we do
not have an explanation for this result.

Future studies are needed to elucidate and confirm
these results.
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