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Abstract

Objectives: CRP (C - reactive protein) is more often used to show hidden infections with the bacterial origin. CRP is most likely
activated due to bacterial infection. The researcher in this study examined the effect of selenase on acute phase protein response.
Methods: In this clinical trial, all patients were men and women in the age range of 20 - 90 years old who were suffering from septic
shock and the presence of positive bacterial cultures, Peoria, positive radiographic abscess, pneumonia, cellulites, gangrene, and
infection in the presence of a urinary catheter that since the adoption of the proposal were admitted. To evaluate the mean level
changes of plasma variables in the two groups, t-student test was used. The software used for statistical analysis was SPSS-18 and
statistical values less than 0.05 were considered significant (P < 0.05).
Results: Laboratory findings where markers of the acute phase response were examined in this study include the increased platelet
count and CRP. Both variables in the two groups were statistically significant (P < 0.05). The frequency of patients who had a platelet
count below 150,000 dL in the case group (selenium) was 5 patients and in the control group (placebo) was 9 individuals. This
decrease in platelet count among patients was in the 70,000 - 120,000 range. In the control group, elevated levels of CRP in test
results was observed in the 13 patients and in the case group, this increase was seen in 8 patients.
Conclusions: Effect of the acute phase response for detection infection in patients with sepsis is still controversial. This study
showed the positive effect of Selenium on patients who have suffered from septic shock.
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1. Background

Acute phase proteins are the proteins that cause in-
crease in leukocytes, fever, inflammation, and also a de-
crease in albumin rate. Proteins increase in these condi-
tions: inflammation, sepsis, surgery complications, and
trauma or tissue necrosis in response to the cytokines
(IL1, IL6, and TNF). Acute phase reactive proteins include
acid glycoprotein, haptoglobin, ceruloplasmin, fibrino-
gen, serum amyloid protein A, CRP (C- reactive protein),
Factor VIII, ferritin, lipoprotein components of comple-
ment, and immunoglobulins (1). CRP (C - reactive protein)
is more often used to show hidden infections with the bac-
terial origin, due to the fact that the bacterial infection is
most likely to activate CRP.

Sepsis is a systemic deleterious host response to infec-
tions leading to severe sepsis (acute organ dysfunction sec-
ondary to documented or suspected infection) and septic
shock (severe sepsis plus hypotension not reversed with
fluid resuscitation) (2). As a result, the proinflammatory
reaction can be uncontrolled as a cascade of complement
activation, coagulation, arterial diffuse vasodilatation and
capillary permeability altered at launch. Severe sepsis and
septic shock are major healthcare problems affecting mil-
lions of people around the world each year. It is killing one
in every four individuals (often more) and is increasing
in incidence (2-7). CRP, due to the inhibitory effect, its de-
struction, fast answered to the acute phase stimulus, and
has a wide concentration range and simplicity method of
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measurement in plasma make causes more use of it in as-
sessment to intensity inflammation and treatment in in-
fections (1).

Zimmerman et al. conducted the first study on the ef-
fect of selenium on 40 patients in 1997. They reported no
significant effect for it in those who had severe systemic in-
flammatory response syndrome, sepsis, or septic shock (8).
The selenium dependent glutathione-peroxidases (GPx) as
well as thioredoxin reductases are important compounds
responsible for the maintenance of the redox system in all
cells including the immune-competent cells (9). Present
knowledge stated that the activity of these enzymes is
mainly regulated by the availability of selenium (10-13).
During severe oxidative stress, like sepsis or septic shock,
the requirement of selenium might be increased, as pa-
tients with systemic inflammatory activity (SIRS), sepsis,
and septic shock exhibit low selenium and GPx activities
(9). Darlow et al. in their study on preterm infants stated,
a selenium supplementation decreased the morbidity (14,
15).

Reducing mortality in the intensive care unit (ICU) is
still a major challenge (16, 17). It seems that due to the an-
tioxidant properties of selenium and its other features, it
can maintain and stabilize the vascular endothelium and
normal body perfusion. Thus, using selenium compounds
for treatment is more appropriate and impressive. This
clinical trial has examined the effect of sodium selenite on
the acute phase protein response and plasma variables in
patient admitted in ICU in Tehran.

2. Methods

This randomized, double-blind clinical trial was con-
ducted on the patients admitted to the ICU of Imam Reza
hospital in Tehran with septic shock. The pilot study was
done on a sample of 10 specimens and by using the formula
n = Z2 * δ2/d2. The required sample size was 80 participants
(40 patients in the placebo group and 40 patients in the
treatment group). The specimens were sampled using sim-
ple random sampling. Method of allocating participants
into two groups was based on the simple random sam-
pling using the black and white cards. Confidence interval
was 95%. All patients fulfilling the inclusion criteria were
enrolled in the study. All participants were in age range of
20 to 90 years old suffering from septic shock, positive bac-
terial culture, Peoria, positive radiographic abscess, pneu-
monia, cellulites, gangrene, and infection in the presence
of a urinary catheter since being admitted to the ICU. In-
formed consent was taken and if the patient was not con-
scious, signed consent was taken from his/her first degree
relatives. The patients who had chronic liver disease and

active gastrointestinal bleeding or were on dialysis, preg-
nant, and post cardio-pulmonary resuscitation were ex-
cluded from the trial. The study protocol was approved
by ethics committee of AJA University of Medical Sciences.
Data were collected by observation and recorded in a ques-
tionnaire. Questionnaire reliability by using Cronbach’s al-
pha coefficient (α = 0.83) and its validity was confirmed by
professors of the department of anesthesiology. Anthropo-
metric data such as age and gender were gathered and the
amount of each studied variable in both groups were also
recorded before starting the treatment. Every participant
in the treatment group (case group) was administered 500
µg selenase twice daily for 10 days. In contrast, each partic-
ipant of the control group was treated twice daily for a pe-
riod of 10 days with placebo (normal saline). At the end of
treatment, the studied variables were recorded again. Chi-
square test was used to assess the status of two groups in
respect of variables such as age and gender. Paired t-test
was used to evaluate the mean level changes of plasma vari-
ables in the two groups. The statistical package for social
sciences (SPSS) software version 18 was used for statistical
analysis. P values less than .05 were considered significant.

3. Results

Of the 80 under study patients, 34 patients (42.5%) were
males and 46 (57.5%) were female. According to Table 1,
in both groups, no significant differences were found be-
tween demographic data (age, sex, and weight) (P > 0.05).
The mean age of patients in the selenium group (case
group) was 58.25 ± 17.6 and in the control group (normal
saline) was 59.25 ± 16.4 years old. In addition, age range
was between 85 - 22 years in the case group and 90 - 24 in
the control group. There was no statistically significant dif-
ference between the groups (P > 0.05).

Frequency of the variables and individual characteris-
tics such as the source of infection, pathogenicity factors,
and co morbidities are listed in Table 2. As it is clear from
Table 2 there was no statistically significant difference ob-
served between the patients individual characteristics in
the two groups (P > 0.05). Furthermore, according to Ta-
ble 2, the prevalence of diabetes was higher than all other
co morbidities diseases.

Other laboratory findings, that as markers of the acute
phase response were examined in this study, include the
increased platelet count and CRP. Both variables in the two
groups were statistically significant. The frequency of pa-
tients who had a platelet count below 150,000 dL in the
case group (selenium) was 5 patients and in the control
group (placebo) was 9 people. This decrease in platelet
count among patients was in the 70,000 - 120,000 range
(Figure 1). In the control group (placebo), elevated levels of
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Table 1. The Demographic Characteristics of Patients in the Two Study Groups

Variables The Frequency of Individuals in Groups According to Age Group P Value

Age Groups, y Case Group Control Group

20 - 30 3 2

0.311

31 - 40 3 2

41 - 50 6 4

51 - 60 10 12

61 - 70 7 8

71 - 80 6 5

81 - 90 53 72

Sex ratio (female to male) 19 to 21 17 to 23

CRP in test results was observed in the 13 patients and in the
case group (selenium), this increase was seen in 8 patients
(Figure 2)

The number of days that patients require adminis-
tration of catecholamines (norepinephrine) in the case
group (selenium) was 4 patients and in the control group
(placebo) was 9 patients and this difference was statisti-
cally significant (P < 0.05).

The number of days that the patients were oliguric, in
selenium group was 3 days and in the placebo group was 5
days.

4. Discussion

In the present study, in the acute phase responses of
the two groups, statistically significant differences were
observed. Berger, in 2008, assessed the impact of rapid
administration of antioxidant supplements in the early
hours of ICU admission on limb function in patients with
severe disease (surgery Trauma large and subarachnoid
hemorrhage), they divided their patients into two groups,
groups who receiving supplemental antioxidants (AOX)
(including vitamins B and C, zinc oxide and selenium) and
the placebo group. They treated patients for 5 days. They
observed that the levels of the inflammatory marker in the
group that had received the antioxidant supplements were
much lower than the placebo group. Also CRP levels re-
duced in those who had received antioxidant very rapidly
(18). In the Matthias study, CRP level in the group who
had received selenium was lower than the placebo (9). Al-
maa Salma stated in their study that plasma selenium lev-
els were inversely associated with CRP, Procalcitonin, and
interleukin-6 (19). The results of these studies are quite
similar to the present investigation.

The effect of the acute phase response for detection in-
fection in patients with sepsis is still controversial and a
number of studies of the effectiveness use of procalcitonin

level or other acute phase response (such as CRP), in or-
der to tailor the differentiation differentiate sepsis from
other causes of acute inflammatory, generalized inflam-
mation was not proved. Therefore, there was no advice on
the use of these markers for application in differentiating
between serious infections and other acute inflammatory
conditions (3, 20-22).

In our study, the prevalence of patients who had a
platelet count below 150,000 per dl in the case group (sele-
nium) was less than in the control group (placebo). Some
studies have stated that patients with thrombocytopenia
were associated with a poor outcome (23-25). The results of
these studies were consistent with our results.

Forceville et al. examined the effects of high doses of se-
lenium on patients with septic shock in their multicenter
study, patients were evaluated in two groups: treated with
selenium (for 10 days) and the placebo group. The results
of his study showed that the mean platelet in patients who
have received selenium was less than the placebo group,
however, this difference was not statistically significant
(26). Some studies have suggested that male patients with
coronary heart disease and platelet levels are inversely as-
sociated with plasma levels of selenium linked (27, 28). The
results of these studies were consistent with the findings
of our study. Use of catecholamines to preserve and sus-
tain life and tissue perfusion is required when confronta-
tion with life threatening hypotension, even when hypov-
olemia is still not resolved. Thus, there may be some pa-
tients achieving minimum perfusion pressure and main-
taining enough flow that need to have vasopressor ther-
apy (29, 30). Studies have shown that administration of
norepinephrine to restore MAP at least 65 mmHg pro-
tected tissue perfusion (29, 30). In this study the num-
ber of days that patients require administration of cate-
cholamines (norepinephrine) in the control group was less
than the placebo group and this difference was statistically
significant. In the study by Forceville et al. the need to
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Figure 1. Compare platlate diagram in two groups (P = 0.024)
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Figure 2. Compare CRP diagram in two groups (P = 0.002)

norepinephrine catecholamines in the control group (se-
lenium) was 13 patients and in the control group (placebo)
was 19 patients. The results of his study indicate the clin-
ical efficacy of selenium in reducing the need for nore-
pinephrine in patients; however, this difference was not
statistically significant (26). Forceville results was consis-
tent with the results of our study.

4.1. Conclusions

Effect of the acute phase response for detection infec-
tion in patients with sepsis is still controversial. The results
of the present study showed the positive effect of Selenium
on patients who have suffered from septic shock and also
its effect on reducing the rate of CRP in patient with sep-
sis. That while the conduct of clinical trials on the efficacy
of different doses of selenium, as well as ambiguities and
questions to determine the best dose and the administra-
tion of what they do. Although the clinical treatment of

patients with septic shock is a dynamic and evolving pro-
cess (20), new clinical methods with different approaches
to the treatment of sepsis and septic shock, as well as inter-
national guidelines on the treatment and survival of these
patients have played a significant role. However, there is a
need to conduct further multicenter clinical trials in this
field and integration and combining the clinical knowl-
edge and experience to generalize the results of evidence-
based clinical studies.

4.2. Study Limitations

The main problem is the study of factors affecting High
Over the course of the disease in patients with septic shock
was considered as a confounding variable. We had so many
things in the exclusion criteria. To enhance the effect of the
drug on the disease, the process is more objective review.
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Table 2. Compare the Characterization of Randomized Patients in Two Study Group

Variable Case Group
(Selenium)

Control Group
(Normal Salin)

P Value

Site of infection 0.217

Pneumonia 9 8

Os-
teomyelitis

5 3

Meningitis 1 2

Peritonitis 9 6

Gluteal
abscess

3 3

Narcotics
injecting
(Bac-
teremia)

7 9

UTI
(Urinary
Tract
Infection)

9 9

Pathogen 0.301

Anaerobic 10 12

Fungi (Candida
and Aspergillus) 7

9

Gram
positive

10 8

Gram
negative

13 11

Comorbidities 0.208

DM|(diabetes
mellitus
type 1)

6 5

DM||(diabetes
mellitus
type 2)

7 8

CVA (cere-
brovascular
accident)

4 5

IHD
(ischaemic
heart
disease)

5 6

COPD
(chronic
obstetric
pulmonary
disease)

9 10

HTN (hy-
pertension)

9 6
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