
Abstract. – Background: Chronic ob-
structive pulmonary disease (COPD) is the
fourth cause of dead in the world. Because of
high incidence of comorbidities in COPD pa-
tients, it has been proposed a new hypothesis
that inscribe this disease in a complex contest
named Chronic Systemic Inflammatory Syn-
drome (CSIS). Either COPD and the most com-
mon comorbidities responsible for its clinical
and natural history, like hypertension, diabetes,
coronary artery disease, heart failure, recognize
a pro-inflammatory state, marked, for example,
by elevated C reactive protein (CRP). 

Methods: 113 consecutive patients present-
ing to Emergency Department (ED) with acute
exacerbated COPD were enrolled. They under-
went to full medical history and physical exami-
nation. CRP was measured at ED arrival, dis-
charge and at 1-6-12 month follow up. CSIS was
diagnosed according to specified criteria.

Results: CSIS was diagnosed in 84% patients.
CRP was maximally increased at admission dur-
ing the exacerbation, but didn’t correlate with
the severity of it. At discharge, CRP values were
lowest; during follow up, CRP demonstrated a
chaotic behavior growing up till 6 month without
any correlation with new exacerbation events. At
1 year it decreased, never reaching normal val-
ues in the majority of our patients thus confirm-
ing the presence of a persistent inflammation in
COPD.

Conclusions: CSIS was diagnosed in 84% of
our population demonstrating that COPD pa-
tients need to be approached in a multidiscipli-
nary way. 

Key Words:

Chronic Systemic Inflammatory Syndrome, COPD,
Acute exacerbation, C-reactive protein.

European Review for Medical and Pharmacological Sciences

Chronic Systemic Inflammatory Syndrome 
in patients with AECOPD presenting to 
Emergency Department

O. PIRAS, F. TRAVAGLINO, A. AUTUNNO, E. BRESCIANI*,
A. DELLA CORTE**, I. LALLE, S. DI SOMMA

Department of Emergency Medicine, II Medical School “Sapienza” University, Sant'Andrea Hospital,
Rome (Italy)
*Department of Emergency Medicine, I Medical School “Sapienza” University, Umberto I Hospital,
Rome (Italy)
**Department of Emergency Medicine, San Giovanni Hospital, Rome (Italy)

Corresponding Author: Salvatore Di Somma, MD; e-mail: salvatore.disomma@uniroma1.it 57

Introduction

Chronic obstructive pulmonary disease
(COPD) is actually the fourth cause of dead in
the world. Evidence-based guidelines for the
management of COPD firstly developed by the
National Heart, Lung, and Blood Institute and
by the World Health Organization, the Global
Initiative for Chronic Obstructive Lung Disease
(GOLD) indicate available treatment for this
complex pathology1. Topic bronchodilation is
fully recognized as the mainstay of this therapy,
by both beta-2 agonists and anticholinergic
agents2-4. 

The goals of treatment in this kind of pa-
tients are to relieve symptoms, prevent disease
progression, reduce the frequency and severity
of exacerbations, improve health status, im-
prove exercise tolerance, and reduce mortality.
Ideally, these therapeutic goals should be real-
ized with minimal side effects from treatment,
a difficult challenge in COPD patients, very of-
ten affected by many other pathologies. Be-
cause of high appearance of comorbidities, it
has been recently proposed a new working hy-
pothesis that inscribe COPD in a complex con-
test named Chronic Systemic Inflammatory
Syndrome (CSIS)5,6. 

This working hypothesis is based on the
demonstration that, either COPD and the most
common comorbidities responsible for COPD
clinical and natural history, like hypertension, dia-
betes, coronary artery disease, heart failure, recog-
nize a pro-inflammatory state6. Both patients with
COPD and obese patients or diabetic ones, or
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those with metabolic syndrome, have elevated cir-
culating levels of C reactive protein (CRP), and/or
other pro-inflammatory cytokines7.

Systemic inflammation could so explain the
pathogenesis of lung damage in early stage of
COPD and could justify or partially explain the
frequent development of comorbidities as dia-
betes, obesity, heart disease. Aim of this study
was to assess the prevalence of comorbidities
identifying the CSIS as defined by Fabbri et al5

in a population of patients presenting to our Hos-
pital with COPD exacerbation. 

Patients and Methods 

The study is a no profit observational study,
recruiting all consecutive patients with a history
of chronic obstructive pulmonary disease
(COPD) presenting to Emergency Department
(ED) from January 2009 to January 2010 with
symptoms and signs of acute exacerbation (AE-
COPD), respecting strict inclusion criteria: age
40-90 years old, COPD preexisting diagnosis and
the presence of Anthonisen et al criteria for type
I, type II or even type III exacerbation event8 as
the cause of ED admission. Were excluded pa-
tients with a different clinical presentation (pneu-
monia, pulmonary edema and/or acute heart fail-
ure, pulmonary embolism, acute coronary syn-
drome, asthma, neoplasms), patients in chronic
steroid treatment, with alcohol or drug abuse,
with alfa1-antitripsin deficiency, life expectancy
less than one year. All patients provided written
informed consent and the study was approved by
the local Ethics Committee (number CE
1313/08). Enrolled patients were subjected to
blood sample exam, C-reactive protein (CRP)
dosage, determined using high-sensitivity im-
munoassay. Analytical sensitivity is 0.01 mg/dL,
and measurement range is 0 to 0.50 mg/dL),
blood gas analysis, chest X-ray, and a full history
and visit. They underwent treatment according to
literature’s guidelines1 and were hospitalized if
necessary or discharged directly from ED, when
improved in their status. Therapy prescribed at
discharge was in line with GOLD guidelines1,
based on the COPD stage.

The presence of comorbidities was assessed if
referred by patients and/or as found out during
blood analysis and instrumental examinations.
Among all coexisting pathologies we took into
account for CSIS diagnosis metabolic syndrome

and chronic heart failure (CHF) as included in
Fabbri and Rabe5 and Fabbri’ et al6 criteria5. 

Enrolled patients were followed for 1 year to
check their health status and to evaluate CRP be-
havior regardless exacerbation events. Therefore,
at discharge, patients were asked to control CRP
at 1, 6 and 12 month and to refer the result to a
physician during a phone call performed at 1, 6
and 12 month in which was also investigated, by
specific questions, the occurrence of any further
exacerbation, the need to change or discontinue
therapy and if it correlated with exacerbation.

CRP data were collected and that corresponding
to 1 month follow up were used as one of Fabbri’s
criteria for CSIS diagnosis. Indeed, after 1 month
follow up patients had generally discontinued
steroid therapy and were in the stable period of
COPD. We also stratified CRP values considering
normal that ≤ 0.5 mg/dl, and associated with an in-
creased cardiovascular risk that one ≥ 3 mg/dl9. 

Statistical Analysis
All continuous variables are expressed as

mean (SD). Pearson χ2 test or Student t test were
used for two-group comparisons. p ≤ 0.05 was
considered statistically significant. Statistical
analysis was performed using a statistical pack-
age (SPSS version 17.0) (SPSS Inc., Chicago, IL,
USA).

Results

Patients characteristics are listed in Table I; no
differences were found according to gender. Pa-
tients presented some degree of comorbidities
and 84% (43 men and 52 women) of them were
eligible to be considered affected by CSIS. Our
population was over 40 years old, with a previous
history of COPD confirmed at discharge by
spirometry (data not shown), and 85.5% smoked
more than 10 pack-y. This is the reason for the
high prevalence of CSIS, justified firstly by these
three elements (Table II). As shown in Table II,
all major cardiovascular pathologies contribute to
the diagnosis of CSIS, as the presence of CRP el-
evated values during stable period of the illness. 

In our population, if we do not consider age,
smoking habits and COPD, the element that con-
tributed mostly to the diagnosis of CSIS was
CRP elevated values (Table III). In our evalua-
tion, we didn’t consider CRP levels at admission,
as they were increased in all patients due to exac-
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Male Female Tot 

Number (%) 51 (45%) 62 (54.8%) 113
Mean Age (± SD) 74.9 (± 8.7) 74.5 (± 10) 75 (± 9.4)
Smoke > 10 pack-y 32 (62.7%) 41 (66%) 74 (65.5%)
Obesity 5 (9.8%) 8 (12.7%) 13 (11.4%)
Hypertension 29 (56.9%) 36 (57.1%) 65 (57%)
Diabetes 12 (23.5%) 19 (30.2%) 31 (27.2%)
CAD 6 (11.8%) 8 (12.7%) 14 (12.3%)
CHF 2 (4%) 5 (8%) 7 (6.14%)
Statins therapy 3 (5.9%) 6 (9.5%) 9 (7.9%)
PaO2 63 (± 16) 63.6 (± 21) 62.15 (± 13)
pCO- 47.4 (± 12.7) 50.3 (± 16.4) 49 (± 15)
GOLD stage III 30 41 71 (62.8%)
GOLD stage IV 21 21 42 (37.2)
CSIS 43 (84.3%) 52 (83.9%) 95 (84%)

Table I. Patients characteristics.

Data are expressed as N° (%), mean ± SD. CAD = coronary artery disease; CHF = chronic heart failure; CSIS = chronic sys-
temic inflammatory syndrome.

Diagnostic components of chronic 
systemic inflammatory syndrome

Age > 40 yy
Smoking > 10 pack-y
Symptoms and abnormal lung function compatible 
with COPD 

Chronic heart failure
Metabolic syndrome
Increased C reactive protein

Table II. Diagnostic components of chronic systemic in-
flammatory syndrome at least three components are needed
for diagnosis.

COPD = chronic obstructive pulmonary disease.

CRP1 levels N° patients
(mg/dl) (92)

< 0,5 13 14%
> 0,5 79 86%
< 3 48 52%
≥ 3 44 48%

Table III. CRP levels in CSIS patients.

Data are presented as No (%). CRP levels are those at 1
month follow up.
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ior growing up till 6 month without any correla-
tion with new exacerbation events, to decrease at
1 year without any change in therapy (as patients
referred during phone interview). Figure 1 shows
this trend. Table V shows the comparison of phys-
iologic and clinical parameters of patients of our
study categorized by 1 month CRP levels less
than 3 mg/dl or greater or equal than 3 mg/dl.
This cut off was associated to increased cardio-
vascular morbidity and mortality9. No differences
were found between all the parameters.

Discussion

Aim of this study was to assess the prevalence
of CSIS among a COPD population presenting
with acute exacerbation. Eighty-four percent of
this cohort exhibited CSIS criteria, the majority

erbation event, but we considered for CSIS diag-
nosis CRP values at 1 month follow up, only in
those patients that had surely discontinued sys-
temic steroid therapy and referred to have been
free of exacerbation events. As we can observe in
Table III, CRP was > 0.5 mg/dl in the majority of
patients with CSIS (of which 48% ≥ 3 mg/dl)
thus supporting the hypothesis of the systemic in-
flammatory syndrome. 

Table IV indicates CRP behavior during 1 year
follow up. It was maximally increased at admis-
sion during exacerbation, but didn’t correlate with
the severity of it, neither with the global illness of
patients. At discharge, CRP values were lowest
demonstrating the efficacy of therapy as suggest-
ed by guidelines and international literature10-12.
During follow up, CRP showed a chaotic behav-
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of them being over 40 y, with known COPD and
smoking habits; 86% of these patients presented
at 1 month follow up CRP levels > 0.5 mg/dl,
57% had high blood pressure, and 27% were dia-
betic, thus confirming the complexity of COPD
patients and the relevance of the systemic chron-
ic inflammation as the common feature of COPD
and cardiovascular and metabolic pathologies. As
reported in table 2, CSIS is diagnosed in the
presence of almost three of the following: age
greater than 40 y, history of COPD, CHF, meta-
bolic syndrome, increased CRP, cigarette smok-
ing more than 10 pack-y. Our patients were aged
because of a mean age of 75 years (the youngest
was 53), and all were affected by COPD (as in-
clusion criteria of the study); 65.5% smoked
more than 10 pack-y. Therefore, 2 criteria were

present in 100% of patients. Analyzing the other
components, we observed that, excluding smok-
ing habits, the prevalent criteria was an elevated
CRP, contributing at the diagnosis of CSIS in
86% of cases. The latest criteria was heart fail-
ure, present only in 6% of patients. This low
prevalence is strongly related to the enrollment
exclusion of patients with acute heart failure as
the leading cause of ED admission. Regarding
the poor prevalence of the metabolic syndrome,
in spite of an elevated presence of hypertension,
it is related to the low prevalence of obese pa-
tients in our population and to the confounding
role of steroid therapy performed during the
treatment of the acute exacerbation. Therefore, it
was quite difficult to diagnose diabetes or im-
paired glucose tolerance (IGT) from a preexistent
(IGT) during steroid therapy. Hence, as we expe-
rienced, CSIS is more than a proposal for COPD
patients and it should be seriously considered
when approaching this kind of patients. Regard-
ing CRP, in our study it wasn’t associated with
severity of COPD exacerbation event, nor with
global illness; it raised and decreased in 1 year
apparently without any reason linked to COPD.

O. Piras, F. Travaglino, A. Autunno, E. Bresciani, A. Della Corte, I. Lalle, S. Di Somma

Figure 1. CRP behavior in 1 year follow up. CRPa com-
pared with CRPd, CRP1, CRP6 and CRP12 didn’t show sta-
tistical significance difference. N = number of patients at fol-
low up; CRP = C reactive protein. *p < 0.001; **p < 0.05.

CRPa CRPd CRP1 CRP6 CRP12
N = 113 N = 113 N = 92 N = 60 N = 46

m
g

/d
l

Mean CRPa (± SD) 4.89 (± 5.89)
Mean CRPd (± SD) 1.66 (± 2.53)
Mean CRP1 month follow up (± SD) 5.24 (± 7.84)
Mean CRP6 month follow up (± SD) 10 (± 17.45)
Mean CRP12 month follow up (± SD) 4.01 (± 7.64)

Table IV. CRP behavior in one year follow up.

Data are expressed as mean ± SD. CRPa = C reactive protein
at entry; CRPd = C reactive protein at discharge CRP1 = C re-
active protein at 1 month follow up; CRP6 = C reactive protein
at 6 month follow up; CRP12 = C reactive protein at 12 month
follow up.

Parameters CRP < 3 (n = 48) CRP ≥ 3 (n = 44) p value

Age, yr 75.5 (± 8) 73.7 (± 8.6) 0.48
PaO2, mmHg 59.3 (± 14.4) 60.3 (± 10.5) 0.54
pCO2 47.8 (± 14.3) 46.2 (± 10.8) 0.59
Obesity 9 (18.7) 4 (9) 0.33
Diabetes 14 (29) 12 (27.3) 0.38
Hypertension 44 (91.6) 20 (45.5) 0.35
CAD 10 (20.8) 4 (9.1) 0.37
CHF 2 (4) 4 (9) NR

Table V. CRP levels and comorbidities prevalence.

Data are presented as mean ± SD, or No (%). CRP levels are those at 1 month follow up. NR = not relevant.



CRP is an acute-phase protein that react in nu-
merous circumstances of tissue damage and, for
this, influenced by many different pathologies
like cardiovascular disease, diabetes, hyperten-
sion, metabolic syndrome, infections, etc. More-
over, it is also influenced by different genetic
patterns13,14 that could partly explain the great
variability observed in our patients, even in the
acute phase (minimum value being 0.01 and
maximum value being 29.1 mg/dl independently
of the number of comorbidities and severity of
the acute event). For these reasons, CRP is of
course useful in hospital management of this kind
of patients to verify therapy efficacy; it seems not
useful in long-term follow up15, even if it repre-
sents in a large number of COPD patients the
marker of persistent inflammation. However, ex-
isting literature is really variable on this topic.
With much more studies, longer follow up and
more patients it could be solved the question of
the CRP relevance and utility. 

Our study has some important limitations.
Firstly, we have lost several patients during fol-
low up, most of all at one year, in this way reduc-
ing even more our small population. In our opin-
ion, the prevalent reason was the necessity to re-
peat CRP dosage by their own. Our population
was predominantly aged, and seriously ill and/or
not self-sufficient. Furthermore, the phone call
follow-up is a per se limitation, nevertheless
widely used.

Conclusion

In summary, our study was focused on CSIS
and its clinical implications. COPD patients pre-
senting to ED are predominantly aged and se-
verely ill, or at concrete risk to develop cardiac
and extracardiac complications. Thus they need
to be approached in a multidisciplinary way and
we trust that the introduction of the CSIS would
improve recognition of chronic comorbidities
and help patients’ care. In regard to CRP, its
mean elevated values in COPD patients reveals a
systemic inflammation that account the progres-
sive behavior of the pathology and frequency of
coexisting comorbidities. This indicator, howev-
er, is not useful to predict further exacerbations
and hospital readmission. We suggest the neces-
sity to find another marker to be used unequivo-
cally in morbidity and mortality risk evaluation
of COPD patients with acute exacerbation.
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