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ABSTRACT

Introduction: Intensive care unit (ICU) hospital infections are a global problem concerning the whole world. Sensitivity and
specificity of parameters such as CRP (C-reactive protein), erythrocyte sedimentation rate and WBC (white blood cell), which are
among the classical markers of systemic inflammation, were reported to have limited benefit in patients with these types of bacterial
infections. PCT (procalcitonin) has been a focus of interest as a specific and early marker in systemic inflammation, sepsis and infec-
tions especially in recent years. In this study, we aimed to evaluate potential usability of PCT in distinction of systemic and localized
bacterial infections in patients who are followed up in ICU and to compare CRP, WBC and MPV (mean platelet volume) values in
patients with systemic and localized bacterial infections.

Materials and methods: Totally 52 patients who were followed in Adult ICU of our hospital were included in the study. The
patients were divided into two groups. Group 1 consisted of patients with growth in blood culture and systemic bacterial infection cli-
nic. Group 2 consisted of patients with growth in phlegm, tracheal aspirate, wound and urine culture without growth in blood culture.
Age, gender, growth region and growing microorganisms, simultaneously checked CRP, PCT, WBC, MPV values were recorded in fol-
low-up form.

Results: The study showed that PCT value was significantly high in systemic infections, while other parameters did not show a
significant difference between the two groups. Furthermore, Acinetobacter baumannii was found to be the most common agent.

Conclusion: Our study suggests that PCT value has a more valuable potential than other standard infection parameters in
distinction of systemic infection and localized bacterial infection in patients who are followed in ICU. However, we believe that more
comprehensive studies with a larger sampling can guide the clinicians for early diagnosis and treatment.

Key words: Intensive care unit, mean platelet volume, procalcitonin, crp.
DOI:10.19193/0393-6384_2016_1_39

Received May 30, 2015, Accepted January 02, 2016

Introduction Early diagnosis and effective treatment of bac-

terial infections is life-saving. Golden standard to

Intensive care unit (ICU) hospital infections
are a global problem concerning the general of the
world. Infection in ICU is an important cause of
morbidity and mortality. Studies on intensive care
units such as antibiotic resistance and those with
substantial epidemiologic data are mostly carried
out in developed countries™.

Infection-like clinical findings can be
observed in inflammatory conditions such as trau-
ma, pancreatitis, transplant and vasculitis®.

diagnose bacterial infections is to grow the agent in
culture. However, in practice, it might not always
be possible to collect the culture and produce the
agent and also time is required to finalize the cul-
ture. Sensitivity and specificity of parameters such
as CRP (C-reactive protein), ESR (erythrocyte sedi-
mentation rate) and WBC (white blood cell) which
are among the classical markers of systemic inflam-
mation were reported to have limited benefit in
patients with these types of bacterial infections.
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PCT (procalcitonin) has been a focus of interest as
a specific and early marker in systemic inflamma-
tion, sepsis and infections especially in recent
years®®.

PCT has been identified as an important indi-
cator of bacterial infection. It is the precursor of
calcitonin secreted by thyroid C cells and it has low
serum levels under normal conditions. Production
of the PCT is provided by endotoxins or mediators
produced in response to bacterial infections such as
TNF-a, IL-1, IL-6. PCT is a peptide consisting of
116 amino acids and it is not known whether it has
any hormonal activity. PCT value is peaked in the
first 6 hours, it returns to normal values rapidly
after the infection is taken under control®*'”.

PCT serum levels shows a strong interaction
with the prevalence and severity of bacterial infec-
tions. Clinical and laboratory findings such as fever,
leukocytosis, elevated CRP levels and tachycardia
often provide low specificity in the diagnosis of
infection, whereas early diagnosis and early initia-
tion of antibiotic treatment are quite important.
Rising immediately and significantly in cases of
systemic infection, PCT has risen less in localized
infections. Data on PCT role in localized infections
without systemic inflammatory response syndrome
is very low®!"¥,

In this study, we aimed to evaluate potential
usability of PCT in distinction of systemic and
localized bacterial infections in patients who are
followed up in ICU and to compare CRP, WBC and
MPV (mean platelet volume) values, which are
other standard inflammatory parameters, in patients
with systemic and localized bacterial infections.

Materials and methods

Totally 52 patients who were followed in
Adult ICU of our hospital were included in the
study. The patients were divided into two groups.
Group 1 consisted of patients with growth in blood
culture and systemic bacterial infection clinic.
Group 2 consisted of patients with no growth in
blood culture, however of those with growth in
phlegm, tracheal aspirate, wound and urine culture.
Age, gender, growth region and growing microor-
ganisms, simultaneously checked CRP, PCT,WBC,
MPYV values were recorded in follow-up form.
Complete blood count has been measured using a
Cell-Dyn 3700 (AbbottDiagnosticsDivision, USA),
serum CRP and PCT levels have been measured
using a “’RocheCobas 6000 device.

Values under 5 mg/dL for CRP and under 0.5
ng/mL for PCT were accepted as normal.

References ranges for the complete blood
count has been determined as 3,7-10,01 x 10e3/ulL
for leukocyte count, 155-366 x 10e3/uL for platelet
count and 6.9-10.6 fl for MPV.

Blood and other materials culture, determina-
tion of microorganism and detection of antibiotic
susceptibility have been performed using BACTEC
automated system.

Statistical analysis has been performed using
Statistical Package for the Social Sciences (SPSS)
16.0 for Windows program, Chi-square test has
been used. P<0.05 has been considered significant.

Results
Group 1(n:27) Group 2(n:25) P

Average Age 63.81+19.91 58.08+£17.91 0,28

Sex Male(n) 10/27 14/25 0,09

PCT (ng/mL) 5.57£7.12 2.54+2.99 0,04

CRP (mg/dL) 153.66+83.98 166.88+92.63 0,59
WBC(10e3/uL)|15041.85+5919.17| 13638.40+7467.48 0,45
MPV(fl) 7.96+2.01 8.50+1.97 0,33

Table 1: Comparison of Demographic and Laboratory
Parameters of Patients. Only PCT values were statistical-
ly significant between two groups.

PCT: Procalcitonin, CRP: C-reactive Protein, WBC: White
Blood Cells, MPV: Mean Platelet Volume

Microorganisms (27 /52)
Acinetobacter baumannii 8(%30) A
total
0 Pseudomonas aeruginosa 5(%19)
o f
Candida albicans 5(%19)
5 2
Group 1 CNS 3(%11)
MRSA 2(%7)
Klebsiella pneumonia 2(%7)
Stenotrophomonas mal- o
tophilia 1(%4)
Escherichia coli 1(%4)
Microorganisms (25/48)
Acinetobacter baumannii 15(%60)
Group 2 Pseudomonas aeruginosa 8(%32)
Escherichia coli 1(%4)
Klebsiella pneumonia 1(%4)
Table 2: Infection Types and Microorganism

Distribution (n/%). Acinetobacter baumannii was found
to be the most common agent in both groups.

MRSA: Methicilin-resistant Staphylococcus Aureus

CNS: Coagulase negative staphylococci
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patients were enrolled in the study. In our study, PCT
values were significantly higher in systemic infec-
tions, while the other parameters showed no signifi-
cant differences between the two groups.
Demographic characteristics and laboratory parame-
ters of patients are seen in Table 1.

Also, it has been determined that the most
common agent was Acinetobacter baumanni in both
groups. The agent distribution is seen in Table 2.

Discussion

Infection is an important cause of morbidity
and mortality in ICU. In cases infection is not treat-
ed appropriately, sepsis development may occur. In
sepsis, as in other emergencies, beginning treatment
early and effectively is very important. Therefore,
definition of sepsis and initiation of treatment in
early period are vital"®.

Clinical awareness, a careful physical exami-
nation, history taking and appropriate cultures are
important in the diagnosis of bacterial infection.
The latter, although it is the most important method,
is time-consuming. Features of markers ideal for
bacterial infections are to provide early diagnosis
opportunities, to inform about the course and prog-
nosis of the disease and to make treatment deci-
sions easier. In recent years, the importance of PCT
in the early diagnosis of bacterial infections has
been emphasized™.

CRP is an acute phase reactant protein pro-
duced by the liver, which increases in blood during
infection and rises in the first 4-6 hours and makes
peak at 48 hours. CRP falls within hours with
recovery. Because of CRP levels can be elevated in
many cases, it is not a single disease-specific labo-
ratory finding"®.

Thrombocytopenia can occur in the blood-
stream infections, but there is not a lot of informa-
tion about changes that may occur in platelet size
during bloodstream infections, changes in the MPV
levels may be a marker useful for bloodstream
infections'”.

In our study, PCT, CRP, WBC, MPV values
were examined in systemic and localized infections.
Results of this comparison showed significantly
high values of PCT in systemic infections, while
the other parameters showed no significant differ-
ences between the two groups.

Patients in the study of Celebi et al, has been
divided into five groups as sepsis, meningitis, pneu-
monia, pyelonephritis and other infections. As a

result it is identified that PCT is a more important
marker in invasive bacterial infections, it is stated
significantly high in sepsis group according to
pneumonia and other infections, while CRP levels
and WBC showed no significant difference®.

In the study of Pavic et al, 25 patients were
divided into two groups as systemic and localized
infections and between these two groups PCT aver-
age of systemic infections was detected as 1.3
(range: 0.1-7.4) ug/L, while in localized infections
it was 0.2 (range: 0.1-9.1) pg/L and it was stated
that this result is significant. Between CRP and
WBC values no significant difference was deter-
mined in a similar manner to our work"".

In the study of Kim et al, in which patients
with bacteremia with positive blood culture and
patients with local infection were compared, PCT
value was determined high in patients with bac-
teremia (respectively 11.9 + 25.1 and 2.5 + 14.7
ng/mL, p < 0.001). Increased PCT value can be pre-
dictive in patients with high fever to predict bac-
teremia, while in the study of Endo et al, it was
reported that PCT can be useful for separation of
sepsis and severe sepsis”'®?.

In the study of Aikawa et al, in which repro-
duction in blood culture was evaluated as systemic
infection and reproduction in other areas was evalu-
ated as localized infection, no significant difference
(P = 0.770) of PCT concentrations between sys-
temic and localized infections was reported, but
PCT and CRP levels were significantly high in bac-
terial infections according to non-bacterial infec-
tions®.

In the study of Luzzani et al, average concen-
tration of PCT was determined as 1.3 ug/L (0.6-2.0)
in localized infection, as 3.1 pg/L (1.4-5.2) in septic
group®.

In our country in the study of Aslan et al, 98
patients who were followed in the ICU were includ-
ed in the study, PCT, CRP, ESH and WBC results
were compared by dividing into two groups accord-
ing to positive and negative blood cultures. In this
study it was determined that there was no signifi-
cant difference between the two groups in terms of
PCT, CRP, ESR and WBC results®>.

Also from our country, in the study of Sumer
et al on the issue, it has been showed that PCT and
CRP levels are guiding for the physician for sepa-
rating localized infections from healthy individuals.
In the study Muller et al carried out in ICU, CRP,
lactate and interleukin-6 levels were compared and
it was reported that PCT level is more sensitive for
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sepsis diagnosis. Also in another study on the sub-
ject it was found that PCT levels are higher in cul-
ture positive group than culture negative group and
CRP level are not different between two groups®>.

Study Patient Group n MPV Conclusion

There were signifi-
cantly higher PDW
MPV (10.05+/-2.36
82 |10.05+2.36 vs. 8.83+/-1.47
fL)values in the acti-
ve tuberculosis

group,

Pulmonary

Tozkopran et al (28) Tuberculosis

HIV-infected women
had lower MPV
values than uninfec-
ted women

Qadri et al (29) HIV 234 8.66

Preoperative MPV
values of the patients
was found to be signi-

Kucukbayrak et al |Pulmonary hydatid ficantly higher than

(30) cyst 72| 8.070.83 postoperative MPV

values.(Mean:
8.07+0.83, 7.78+0.87,
p=0.002).

MPV in non-survivor
group was significan-
tly higher than that in
Septic shock survivor group [11.2
death / living 124 1 1127103 (10.5, 12.5) fl vs. 10.3
(9.7, 11.0) 11, relative
risk (RR)=3.362,
P=0.009].

Gao et al (31)

Patients with CAP
had lower MPV
values than their

healthy counterparts
(7.1£0.68 vs. 8.31 =
1.2 fL p<0.001).

Karadag et al (32) Pneumonia 196 | 7.1 £0.68

The mean platelet

Inci A (33) CCHF 74 | 8.98+1.13
volume was

8.98+1.13 in CCHF

group and 8.15+0.53

in the control group.
There was

a statistically signifi-
cant difference
between the grou-
ps(p<0.001).

Table 3: The results of some work investigating the MPV
values in MPV and infectious diseases.

HIV: Human Immunodeficiency Virus

CCHF: Crimean-Congo Haemorrhagic Fever

There are studies in which usability of MPV
values in sepsis and other infections is investigated.
In our study MPV value was determined as
7.96+2.01 in systemic infection, as 8.50+1.97 in
localized infection and no statistical significance
was found. In the study by Bechii et al, it has been
reported that MPV values are usable in sepsis®®. In
the study of Van der Leile J et al, it has been report-

ed that MPV value in septic patients are higher than
patients with localized infection®. Results of some
studies in which MPV level is investigated in infec-
tious diseases are shown in Table 3. Another study
has reported strong correlation between fungal sep-
sis and increased MPV®?,

Because of our study was retrospective and
our total number of cases was low, differences
between PCT values according to agents could not
be determined and this is a main flaw.

In our study we pointed-out that most fre-
quently proliferating bacteria in both groups was
Acinetobacter, this microorganism, which causes
serious problems, is a well-known cause of ICU
infections®".

In conclusion, our study gives the impression
that PCT value in patients followed in ICU has
more valuable potential than other standard infec-
tion parameters to differentiate systemic infection
from localized bacterial infection. However, we
think that more comprehensive studies with a
greater number of patients can be guiding for physi-
cians in early diagnosis and treatment.
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