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C-reactive protein used as an early indicator
of infection in patients with systemic
inflammatory response syndrome

Abstract Objective: To assess the
diagnostic value of a single determi-
nation of serum C-reactive protein as
a marker of sepsis in critically ill
patients. Design: Prospective, obser-
vational study. Setting: Intensive care
unit of a university hospital. Patients
and participants: One hundred
twenty-five adult patients with sys-
temic inflammatory response syn-
drome (SIRS) (55 patients without
evidence of infection and 70 patients
with the diagnosis of sepsis con-
firmed by documented infection).
Twenty-five patients with non-com-
plicated acute myocardial infarctions
(AMI) and 50 healthy volunteers
were used as controls. Interventions:
None. Measurements and results:
Serum C-reactive protein concentra-
tion was measured within the first
24 h of SIRS onset. Healthy subjects,
AMI and non-infectious SIRS pa-
tients showed lower C-reactive pro-
tein median values ([(0.21 [95% con-
fidence intervals (95% CI), 0.21—
0.4] mg/dl, 2.2 [95% CI, 2.1-4.9]
mg/dl and 1.7 [95% CI, 2.4-5.5]
mg/dl, respectively) than patients

Introduction

Sepsis, clinically defined as the systemic inflammatory
response syndrome (SIRS) secondary to infection [1, 2],
is an important cause of death and increased morbidity
and cost in the ICU [3]. Delay in initiating adequate
treatment or source control increases the mortality rate [4,
5]. Therefore, early identification of sepsis should be a

with sepsis (18.9 [95% CI, 17.1-
21.8]), p<0.001. The presence of se-
vere sepsis (r,=0.27; p=0.03), SOFA
score (r,=0.25; p=0.03) and arterial
lactate (r=0.24; p=0.04) correlated
significantly with C-reactive protein
concentrations in sepsis cases. The
best threshold value for C-reactive
protein for predicting sepsis was

8 mg/dl (sensitivity 94.3%, specific-
ity 87.3%). The area under the re-
ceiver-operating characteristic curve
for C-reactive protein was 0.94 (95%
CI, 0.89-0.98). Conclusions: Deter-
mination of serum C-reactive protein
can be used as an early indicator of
infection in patients with SIRS.
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priority in clinical practice and constitutes a primary goal
in the guidelines for the management of sepsis [6]. A

classification scheme for sepsis (PIRO) [2] has recently
been developed. Host response, although difficult to
characterize, is currently considered a target in therapies
for sepsis [2]. C-reactive protein (CrP), a pentraxin [7]
released by the liver during the acute-phase response
(APR) after insults such as significant inflammation or
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tissue damage [8, 9], is a potential marker of the presence
of infection and severity of sepsis [2, 8]. An elevated
blood CrP concentration is thought to be highly sugges-
tive of bacterial infection, though other non-infectious
conditions may also elevate CrP [8, 9]. Adding a single
laboratory inflammatory marker like blood CrP to SIRS
criteria may improve the diagnosis of sepsis and may help
in the decision to start appropriate antimicrobial therapy.
The aim of this study was to assess the predictive value
of a single measurement of serum CrP (sCrP) in patients
with signs of SIRS, as a diagnostic test for sepsis. Our
hypothesis was that a single sCrP value can be used to
identify the presence of infection within 24 h of devel-
oping SIRS criteria, much in the same way as troponin is
used for diagnosing acute myocardial infarction (AMI).

Material and methods

We undertook a prospective observational study in the intensive
care unit (ICU) of a university teaching hospital.

Study subjects

Critically ill adult patients admitted to the ICU were included in the
study. Four groups were defined: groups 1 and 2 included patients
with early-onset SIRS, with a distinction made between infected
(group 1, i.e. sepsis) and non-infected patients (group 2). Two other
groups were designated as controls, a non-systemic inflammatory
condition (group 3, patients with non-complicated AMI [48-h
evolution]) and a healthy state (group 4, adult volunteers) that was
used only to set normal marker values. Exclusion criteria were age
under 14 years and pregnancy. The need for informed consent was
waived by the ethics board which approved the study.

Measurements

Patients showing two or more signs of SIRS for between 4 h and
24 h were included in SIRS group 1 (if sepsis was diagnosed) or
SIRS group 2 (if not). A thorough examination was performed of
every patient with SIRS, looking for signs of infection. Only the
first infectious episode was considered. Patients who were receiv-
ing antimicrobial therapy were not included. At the time of patient
enrollment, vital signs were recorded and blood samples were si-
multaneously collected to determine sCrP, complete blood count,
creatinine, arterial blood gases and lactate. A chest radiograph was
obtained in all cases. Samples of blood (three aerobic and anaerobic
media), urine and other fluids and tissues suspected of infection
were collected for cultures and microbiological diagnosis. Sched-
uled antibiotics were given soon after the data and sample collec-
tion whenever an infection was suspected. All laboratory mea-
surements were performed immediately and microbiological sam-
ples were promptly processed.

Definitions

Systemic inflammatory response syndrome was defined by at least
two of the following criteria [1]: heart rate higher than 90 beats/
min, respiratory rate more than 20 breaths/min or mechanical
ventilation (MV), body temperature above 38°C or below 36°C,
white blood cell counts (WBC) more than 12,000/mm?> or less than

4,000/mm?>. Sepsis was defined as SIRS secondary to a documented
infection confirmed by a microbiological diagnosis (i.e. infectious
SIRS) [1]. Sepsis was considered as severe when its signs were
associated with hypotension, hypoperfusion or organ dysfunction
[1]. Ventilator-associated pneumonia (VAP) was clinically sus-
pected, as reported elsewhere [10]. A microbiological diagnosis of
VAP was considered positive when quantitative cultures yielded
10° colony forming units (cfu)/ml or more for endotracheal aspi-
rates [11] or 10° cfu/ml or more for protected specimen brush
sampling. Severity of illness at the time of ICU admission was
measured by the Acute Physiology and Chronic Health Evaluation
(APACHE) II score and additionally by the Injury Severity Score
(ISS) in trauma patients. The presence of any organ dysfunction
was documented in all patients using the Sequential Organ Failure
Assessment (SOFA) scale [12].

Laboratory tests

The sCrP concentration was measured by a Boehringer Mannheim
(BM)/Hitachi automated immunoturbidimetric (Tina-quant, BM,
Germany) technique. The CrP assay precision was calculated from
replicate determinations in sera from human control samples in a
single assay. The mean intra-assay and inter-assay coefficients of
variation were 1.3% and 2%, respectively. The lower detection
limit was set at 0.2 mg/dl. The other biochemical parameters and
blood counts were assessed by routine laboratory procedures.
Samples obtained for microbiological analysis were processed
following normal procedures and all microorganisms isolated were
identified by standard laboratory methods.

Statistical analysis

The data are presented as median values and 95% confidence in-
tervals (CI) for continuous variables unless otherwise indicated, and
percentages for categorical variables. The statistics were computed
with the Statistical Package for Social Sciences (SPSS) version 10.0
software (SPSS, Chicago, 1L, USA). Data distribution was tested
and appropriate tests were used to evaluate the differences between
groups. The association between variables was assessed by Spear-
man’s correlation test (7). The logistic regression coefficient was
used to estimate the odds ratio (OR) (with 95% CI) for the diag-
nostic marker with microbiological confirmation of infection as the
dependent variable. The data were analyzed by diagnostic effi-
ciency derived from the receiver operating characteristic (ROC)
curve and area under the ROC curve (AUC). All statistical tests
were two-tailed and p less than 0.05 was considered significant.

Results

Study population characteristics

Two hundred subjects assigned to four groups were
studied: 70 infected patients with SIRS (sepsis), 55 non-
infected patients with SIRS, 25 patients with non-com-
plicated AMI diagnoses and 50 healthy volunteers. The
last two groups served as two-step controls for sCrP
values. So, 125 patients had SIRS for which a diagnosis of
sepsis was sought.
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Fig. 1 Box-plot distribution 70

with interquartile range of C-
reactive protein values in the
different study groups. The
horizontal lines from the bottom 60
to the toE represent 10"‘, 25"1,
50", 75" and 90™ percentiles.
The 50™ ones are median val-
ues. Outliers are represented by
circles. Healthy volunteer con-
trols (n=50), AMI acute myo-
cardial infarction (n=25), SIRS
non-infectious systemic inflam-
matory response syndrome
(n=55), sepsis (n=70). p<0.001
between all groups except AMI
versus SIRS groups with p=0.39
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Fifty healthy adults donated blood samples for analysis of
sCrP. The mean age of the donors was 35 years (range
29-61); 64% were males and 36% females. Their sCrP
concentrations were 0.21 (0.21-0.40) mg/dl, which were
lower than those of the other groups (p<0.001) (Fig. 1).

Non-complicated acute myocardial infarction patients

Twenty-five patients with a diagnosis of non-complicated
AMI without SIRS were studied. The electrocardio-
graphic localization of infarction was anterior in 10 cases
and posterior and/or inferior in the other 15. Their mean
age and APACHE II were 63.2 years (range 32-81) and
10.5 (95% CI, 7.8-13.1), respectively. Blood collected at
48 h from ICU admission showed sCrP concentrations of
2.2 (2.1-4.9) mg/dl (Fig. 1).

Systemic inflammatory response syndrome groups:
infected (sepsis) and non-infected patients

The admission diagnoses of the 125 SIRS patients (sep-
arated into non-infected and infected cases) were: multi-

—

SIRS

70

AMI Sepsis

ple trauma (n=38 [13425]), head injury (n=32 [14+18]),
early postoperative course of cardiovascular surgery with
cardiopulmonary bypass (coronary artery bypass grafting
or valve replacement; n=24 [18+6]), cerebrovascular ac-
cidents (n=16 [4+12]), congestive heart failure with cor-
onary heart disease (n=6 [4+2]), acute respiratory failure
(n=6 [3+3]) and acute meningitis (n=3 [0+3]). Other
characteristics of the SIRS patients with and without in-
fection are compared in Table 1. The mean interval of
time between ICU admission and diagnosis of SIRS was
3.2 days (95% CI, 1.1-5.3). SIRS was detected during the
first 48 h following ICU admission in 64 out of the 125
patients. A few documented infections (8%) were con-
sidered community-acquired, although SIRS onset oc-
curred within the first 2 days of ICU stay in 53% of the
infected cases. Seventy patients with SIRS had diagnoses
of severe trauma. The quantity of infected and non-in-
fected SIRS trauma patients was comparable (43 out of 70
vs 27 out of 55, respectively; p=0.34). ISS values were
similar in the infected and non-infected SIRS trauma
groups (28 [26.1-30.9] vs 26 [27.1-34.1]; p=0.57).
Twenty-two (31.4%) patients in the sepsis group had se-
vere sepsis syndrome. Severe sepsis patients showed
higher arterial lactate concentrations than those in the
non-severe sepsis subgroup (1.91 [1.17-4.11] mmol/l vs
1.28 [1.16-1.43] mmol/l; p=0.012).
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Table 1 Characteristics of pa-
tients with non-infectious and
infectious systemic inflamma-
tory response syndrome

Characteristics Non-infectious SIRS patients Sepsis patients )4
n=55 n=70
Age, years (range) 53 (15-81) 45.5 (15-76) 0.27
Gender, male/female 45/10 60/10 0.73
APACHE 1I score 19 (17.7-21.6) 21 (20.3-23.3) 0.1
Mechanical ventilation, n (%) 51 (93%) 62 (89%) 0.63
Signs of SIRS, n* 2.8 (2.6-2.9) 3.3 (3.1-3.4) <0.001
Heart rate, bpm 92 (85-97) 112 (106-118) <0.001
Temperature, °C 36.4 (36.6-37.4) 39.2 (39-39.4) <0.001
MAP, mmHg 84 (80.7-88.5) 84 (82-89.4) 0.78
WBC, 10*/mm?* 11 (11.3-14.6) 11.8 (11.5-14.2) 0.92
Platelets, 10>/mm?> 148 (135-172) 117 (124-159) 0.19
P,0,:FIO,, torr 295 (269-321) 204 (186-223) <0.001
sCr, mg/dl 0.8 (0.79-1.19) 0.8 (0.76-1.17) 0.57
Glasgow Coma Score 7 (6.1-8.6) 7 (6.9-8.1) 0.41
SOFA score 6 (6.4-7.6) 7 (6.9-7.9) 0.16
CrP, mg/dl 1.7 (2.4-5.5) 18.9 (17.1-21.8) <0.001

SIRS systemic inflammatory response syndrome, n number, APACHE II Acute Physiology and Chronic
Health Evaluation, MAP mean arterial pressure, WBC white blood cells, sCr serum creatinine, SOFA
Sequential Organ Failure Assessment, CrP serum C-reactive protein

Data expressed as median values (95% confidence interval [CI], except for * mean values (95% CI)

Table 2 Distribution of C-reactive protein values of non-infected
and infected patients with systemic inflammatory response syn-
drome according to its number of signs

Table 3 Distribution of C-reactive protein values of some sub-
groups of patients with systemic inflammatory response syndrome
and sepsis

Number of  CrP concentration, mg/dl* Patient CrP concentration, mg/dI*
3] f Q b
Elﬁgg © Non-infected SIRS patients Sepsis patients subgroup All SIRS patients Sepsis patients
n=55 n=70 n=125 n=70
2 0.95 (0.4-4.7) 17.4 (11.9-22.5)° Timing from ICU admission
3 3.45 (1.9-8.5) 18.3 (15.3-21.7)° <48 h 11.3 (9.3-14.8) (64) 18.3 (15.9-21.9) (37)
4 2 (0.8-7.1) 19.9 (16.5-25.9)° >48 h 10.8 (7.9-13.7) (61) 20.4 (19-23.1) (33)
. Age (years)
n number, SIRS systemic inflammatory response syndrome, CrP <60 12.5 (10.6-15.5) (82)  18.1 (15.6-21.4) (50)
serum C-reactive protein i . >60 7 (8.3-15.6) (43) 22.6 (17.3-26.2) (20)
 Data expressed as median values (95% confidence interval) Prior surgery
® p<0.001 between non-infected and infected SIRS groups No 14 (13-17.7)° (78) 19.9 (16.9-22) (54)
No significant differences within subgroups of SIRS according to Yes 2.5 (4.8-11.6) (47) 16.8 (12.7-26.1) (16)
its number of signs Trauma
No 6 (9.3-17) (55) 22.6 (19.2-29.5)° (26)
Yes 11.6 (10.2-14.3) (70)  14.2 (14.5-29.5) (44)

Serum C-reactive protein values in systemic inflammatory
response syndrome groups

Serum C-reactive protein concentrations were higher in
the sepsis group (18.9 [17.1-21.8] mg/d]) than in the non-
infectious SIRS group (1.7 [2.4-5.5] mg/dl; p<0.001;
Fig. 1). SOFA scores and arterial lactate concentrations
correlated significantly with sCrP concentrations in sepsis
cases (r,=0.25; p=0.03 and r,=0.24; p=0.04, respectively).

Post hoc comparison of sepsis subgroups

No differences in sCrP levels were found within the SIRS
subgroups with two, three and four signs of SIRS, re-
spectively (Table 2).

Systemic inflammatory response syndrome patients
were also divided in two age-related subgroups (under

n number, SIRS systemic inflammatory response syndrome, CrP
serum C-reactive protein

? Data expressed as median values (95% confidence interval) and
number (n)

® p<0.001 between CrP values of No and Yes surgical and trauma
subgroups

60 years and 60 years or older) and the corresponding
sCrP concentrations were compared (Table 3). sCrP levels
did not differ significantly in SIRS patients aged under 60
and in the patients over this age. Besides, sCrP concen-
trations were also statistically similar in the age-related
subgroups of septic patients. Among all 125 SIRS pa-
tients, sSCrP values were higher in the patients who did not
undergo surgery than in those who did, but sCrP con-
centrations were similar in those septic patients who had
recently undergone surgery and those who had not (Ta-
ble 3). Septic trauma patients had lower sCrP concentra-
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Table 4 Type of bacteria and main sites of infection

Infection foci
(n of isolations)

Lungs (48)

Bacteria (%)

Gram-positive bacteria (66.7)
Staphylococcus aureus (56.2)
Streptococcus pneumoniae (10.5)

Gram-negative bacteria (33.3)
Haemophilus influenzae (10.4)
Pseudomonas aeruginosa (10.4)
Klebsiella spp (4.2)

Other Gram-negative bacteria (8.3)
Bloodstream (23)

Primary origin (12) Gram-positive bacteria (66.7)

Coagulase-negative Staphylococci

(41.7)

Staphylococcus aureus (25)
Gram-negative bacteria (33.3)
Gram-positive bacteria (72.7)

Staphylococcus aureus (63.6)

Enterococcus faecalis (9.1)
Gram-negative bacteria (27.3)

Escherichia coli (18.2)

Neisseria meningitidis (9.1)
Gram-positive bacteria (25)

Enterococcus faecalis (25)
Gram-negative bacteria (75)

Escherichia coli (37.5)

Klebsiella spp. (25)

Acinetobacter baumannii (12.5)

Secondary origin (11)

Urinary tract (8)

tions, although sCrP values in trauma patients were even
lower when they had no sepsis (Table 3).

The presence of severe sepsis correlated with sCrP
levels (r=0.27; p=0.03). The severe sepsis subgroup
showed higher sCrP concentrations (22.6 [18.3-30.4] mg/
dl) than the other 48 sepsis cases (16.5 [15.2-19.2] mg/dl;
p=0.03). Gram-positive and Gram-negative bacteria in-
fections exhibited similar sCrP values (19.1 [16.6—
22.1] mg/dl vs 16.6 [14.5-22.6] mg/dl, respectively;
p>0.5). Bronchopulmonary infections had lower sCrP
concentrations (16.5 [15-19.9] mg/dl) than infections at
the other sites (21.3 [18.5-29.1] mg/dl; p<0.05), but the
frequency of pneumonia was higher in trauma patients
than in the non-trauma subgroup (48.6% vs 29.2%, re-
spectively; p<0.01). Nevertheless, sCrP concentrations of
trauma and non-trauma sepsis with pneumonia were not
significantly different (13.9 [13.8-18.4] vs 20.5 [14.1-
27.4] mg/dl, respectively; p=0.11). There were no sta-
tistical differences in sCrP values between bacteremic
and non-bacteremic sepsis cases (20.7 [17-25.2] mg/dl vs
18.1 [15.6-21.7] mg/dl; p=0.16, respectively).

Infections: etiologies and sites

Eighty-six infections, all with bacterial isolates, were di-
agnosed in the 70 sepsis cases. Gram-positive bacteria
were considered responsible for infections in 65.7% of the
sepsis cases and Gram-negative bacteria for 42.9%. Both

Table 5 Accuracy of C-reactive protein values for diagnosis of

sepsis

Sensitivity (%) 94.3
Specificity (%) 87.3
Positive predictive value (%) 90.4
Negative predictive value (%) 92.3
Likelihood ratio for a positive test result 7.41
Likelihood ratio for a negative test result 0.065

C-reactive protein best cut-off value >8 mg/dl

Gram-positive and Gram-negative bacteria were isolated
in 8.6% of the septic patients.

The lungs were the most frequent site of infection.
Bacteria were isolated in respiratory secretions in 68.6%
of the cases of sepsis and the lungs were the sole infection
location in 54.3%. Bloodstream and urinary tract infec-
tions (UTI) were the second and third most frequent sites
of infection, respectively (Table 4). Three septic patients
had acute bacterial meningitis (ABM). The main foci of
the other four patients were acute cholecystitis, sub-
phrenic abscess, infected abdominal wound (IAW) and
pleural empyema. Infectious foci associated with bacter-
emia were VAP in six cases, UTI in three, ABM in one
and TAW in one. Five septic patients had two concurrent
non-related foci of infection. The type of bacteria and
corresponding sites of infection are described in Table 4.

Prediction of sepsis. Diagnostic threshold and accuracy
of serum C-reactive protein values

The OR was calculated for sCrP corresponding to a 1 mg/
dl increase. The OR of sCrP for microbiologically con-
firmed sepsis was 1.33 (95% CI, 1.21-1.46). The best cut-
off value for sCrP for predicting sepsis in the first 24 h of
SIRS onset was 8 mg/dl. The corresponding sensitivity,
specificity, predictive values and likelihood ratios of sCrP
at that level are shown in Table 5. The AUC for sCrP was
0.94 (95% CI, 0.89-0.98; Fig. 2).

Discussion

This study demonstrates that within a short space of time
sCrP levels are significantly higher in patients with sepsis
than in patients with non-infectious SIRS. A sCrP value
above 8 mg/dl was highly predictive of infection when
performed within the first 24 h of developing signs of
SIRS. SIRS criteria [1] have been reported to have high
sensitivity but poor specificity [2]. Some studies have
proposed CrP as a biological marker of infection and a
diagnostic criterion for sepsis [2, 13—19], but others [20,
21-24] have drawn attention to its limitations: its slow
kinetics and poor diagnostic specificity. Blood CrP is
merely a complementary sign of the host response to an
infection and it should be interpreted in the clinical setting
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Fig. 2 Receiver-operating
characteristic curve of C-reac-

Area under ROC Curve = 0.94

tive protein for prediction of 1.00
sepsis in early systemic in-
flammatory response syndrome.
ROC receiver-operating char-
acteristic curve
75 =

Sensitivity
)
(=]
1

af

in combination with SIRS signs [18], other clinical signs
of infection and bacteriological data. CrP values cannot
be used in isolation to obtain a specific diagnosis, al-
though their value in infectious diseases is beyond doubt
[8, 13, 14, 18, 19]. CrP induction requires interleukin
(IL)-6 and either IL-1 or tumor necrosis factor-alpha [9].
Therefore, CrP synthesis and secretion usually reflect pro-
inflammatory cytokine production [25, 26] and may be
considered its surrogate marker.

Increased sCrP levels associated with infections and
sepsis have been described in many studies [13—18, 21—
24, 27]. The sCrP data and diagnostic value observed in
our non-infected SIRS and sepsis cases are similar to
those findings reported by other authors [13-15, 17, 18,
27]. The observation that the elderly have an altered
APR, showing a more rapid increase in sCrP levels than
younger patients [28], was not corroborated in our pa-
tients. No differences were found between sCrP values of
patients with infections caused by Gram-positive and -
negative bacteria, in spite of reports of differences in in-
flammatory responses [29]. Some researchers have stud-
ied whether sCrP may help to detect bacteremia [22, 30].
Similar to other findings [30], sCrP concentrations were
not significantly different in bacteremic sepsis cases.

.25 .50 .75 1.00

1-Specificity

Some studies have suggested that procalcitonin (PCT)
may be a better laboratory marker for the diagnosis of
sepsis. The diagnostic performance of PCT appears to be
higher than CrP in some studies and similar in others.
Variable ranges of AUC, sensitivity and specificity have
been described for CrP and PCT [14-18, 20, 21, 23, 24],
although these studies present substantial methodological
differences. Differences in our diagnostic performance of
sCrP with respect to other studies may be related to
several facts. First, the inclusion of sepsis cases should
avoid the consideration of patients with non-detected
sepsis as non-infected SIRS. Second, the times when in-
fection is suspected and sCrP measured are not always
reported. Sometimes the first sCrP value may be recorded
after the first 24 h of SIRS onset [13, 14, 16-18, 31]. Data
from our study were collected within the first day of SIRS
onset. Lastly, precision and reproducibility of any diag-
nostic test result must be detailed in order to facilitate its
replication. Characteristics of CrP and PCT assay vali-
dation as sepsis diagnostic markers have been described
in only some studies [13, 15, 26].

Procalcitonin assay costs have been reported up to
five-fold higher than CrP measurements [32, 33]. More-
over, sCrP can be automatically measured on an emer-
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gency basis and faster than PCT. Although the combi-
nation of CrP with PCT may help to increase the speci-
ficity of sCrP as an indicator of infection, it would in-
crease the already high costs of sepsis even further [34].

Some researchers have rejected an association between
sCrP and severity and presence of organ dysfunctions [23,
35]. Nevertheless, evidence of a relationship between risk
of organ failure and high sCrP concentrations has recently
been reported [27]. High circulating levels of IL-6 have
been associated with higher mortality in VAP, indicating
a greater inflammatory response [36]. In all likelihood,
the more CrP the body produces, the sicker it gets [37].
Our severe sepsis cases exhibited higher sCrP concen-
trations. Furthermore, a relationship was found in the
sepsis group between organ dysfunction (i.e. SOFA
scores) and extent of APR (i.e. sCrP levels).

This study has some limitations. First, accurate times
of SIRS onset and data collection were not recorded, al-
though the 125 patients were enrolled during the first 24 h
of SIRS onset. Second, about half of all SIRS patients had
diagnoses of trauma. Surgery and trauma are prompters of
APR, however sCrP values were not higher in such sub-
groups. Some studies have considered sCrP to be useful
for diagnosing infections in trauma patients, too [16, 31].
We also observed significantly higher sCrP levels in
trauma patients when they had sepsis. Third, only the first
infectious episode was considered. Besides, most of the
sepsis cases corresponded to ICU early-onset infections
with a high proportion of lung infections. A considerable

number of infections, mainly VAP, occur within the first
7 days of severe acute disease in critically ill patients
[38].

An unexpected finding of this study was that sCrP
concentrations in pneumonia cases were lower than in
cases with other sites of infection. However, the higher
proportion of trauma patients with lung infection makes
that fact difficult to explain. It is not clear whether the
lower sCrP increase in trauma patients with sepsis is re-
lated to the presence of pneumonia or it is an effect of
trauma. Fourth, most non-infected SIRS and septic pa-
tients needed MV because their illness severity was rather
high. Fifth, the majority of SIRS and septic patients had
an altered level of consciousness, but this was not usually
indicative of severe brain dysfunction. The brain induces
an APR when injured, although the more severe the brain
dysfunction, the greater is the extent of that response [39].
Lastly, the relatively small size of the study sample could
also limit the generalizability of our results.

The verification of an episode of infection using cul-
ture is a time-consuming process which usually defers the
diagnosis of sepsis and so the initiation of appropriate
treatment may be delayed. Adding a single sCrP deter-
mination to prompt recognition of SIRS and signs of in-
fection [34] appears to improve sepsis diagnosis. The test
is cheap, easy to measure, available in many hospitals
[19] and could be added to clinical guidelines for the
treatment of VAP [4, 40] and other severe infections
within early adequate management of sepsis.
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