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Abstract

Introduction: Patients with unstable angina are heterogeneous in terms of risk of cardiac death and nonfatal ischemic
events. Assessment of the prognosis in these individuals guides the management protocol. C - reactive protein (CRP) and
serum fibrinogen are established prognostic markers in UA.

Aim: This study assessed the prognostic role of high sensitivity CRP (hs CRP) and serum fibrinogen levels in unstable
angina patients in eastern India with no other high risk factors. Material and methods: It was a prospective single centre
observational study which included patients admitted with diagnosis of unstable angina in medical ICU from August 1,
2009 to June 1, 2011. Cases with concomitant inflammatory or neoplastic condition, valvular heart disease, left
ventricular (LV) failure, ST elevation/ new or presumably new ST depression and T wave inversion in ECG, elevated
cardiac biomarkers (CPK MB/ Troponin T), LV dysfunction (LVEF<50%), suspected pulmonary thrombo embolism,
age>60 years, known case of coronary artery disease, heart failure, diabetes, hypertension, dyslipidemia and chronic
kidney disease were excluded from the study. Patients were observed for 72 hours in medical ICU. Serum fibrinogen and
high sensitivity C - reactive protein (hs CRP) levels were estimated at the time of admission, and at the end of 48 hours
and 72 hours. Primary endpoints were death, myocardial infarction, heart failure and secondary endpoints were
hemodynamically unstable ventricular arrhythmias, and refractory angina or recurrent angina. Patients who met the
study endpoints were grouped as unfavourable group and others as favourable group.

Results: Of 1034 patients with unstable angina, 927 met the exclusion criteria and 7 were lost on follow up. On follow up,
30 (30%) patients were in unfavourable group and 70(70%) were in favourable group. Primary endpoints were met in
9% patients, death- 1(1%), myocardial infarction- 3 (3%), heart failure- 5 (5%). Secondary endpoints were met in 21%

patients, ventricular arrhythmias- 4 (4%), refractory angina- 17 (17%). Patients in recurrent angina 10 (10%). Patients in

unfavourable group had significantly high hs CRP (4.47+1.22 mg/L vs 1.984+0.37 mg/L, p<0.0001) and serum fibrinogen
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(600.93 +49.94 mg/dl vs 404.1 +94.01mg/dl, p<0.0001) levels at the time of admission. Patients with hsCRP levels

<1mg/L or serum fibrinogen <500mg/dl at the time of admission had favourable outcome while those with hsCRP>3

mg/L or serum fibrinogen > 600mg/dl had unfavourable outcome. 16.67% of patients with hs CRP between 1 to3mg/L

and 40% with serum fibrinogen between 501 to 600 mg/dl had unfavourable outcome. Among these patients, those with

unfavourable outcome showed increasing trend of hsCRP and serum fibrinogen, so that by the end of 72 hours, they had

hsCRP level >3mg/L and serum fibrinogen level >600mg/dl.

Conclusion: High sensitivity C - reactive protein and serum fibrinogen levels at admission were independent prognostic

markers of adverse hospital outcome in unstable angina patients. These markers can be useful in risk stratification of

patients with unstable angina and early referral to cardiac care centre for destination curative therapy.

Keywords: Unstable angina; High sensitivity C- reactive protein; Fibrinogen

Abbreviations: CRP: C - reactive protein; ED:
Emergency Department; ECG: Electrocardiographic; GP:
Glycoprotein; Cls: Confidence Intervals.

Introduction

Patients with unstable angina are heterogeneous in
terms of risk of cardiac death and nonfatal ischemic
events. Assessment of the prognosis in these individuals
guide the initial evaluation and treatment in terms of
selection of the site of care (coronary care unit, monitored
step-down unit, or outpatient setting), selection of
therapy, including platelet glycoprotein (GP) IIb/Illa
inhibitors and invasive management strategy. Risk scores
like TIMI, GRACE, PURSUIT regroup markers of the acute
thrombotic process and other markers of high risk to
identify high-risk patients with UA [1-7]. Inflammation
characterizes all phases of atherosclerosis and can play a
major role in plaque instability [8]. Inflammatory markers
like C - reactive protein (CRP) and serum fibrinogen are
established prognostic markers in UA [9-11]. We
undertook this study to assess the prognostic role of high
sensitivity CRP (hs CRP) and serum fibrinogen levels in
unstable angina patients in eastern India with no other
high risk factors (diabetes, hypertension, age >60 years,
dyslipidemia, chronic kidney disease, ECG changes,
elevated biomarkers, known case of coronary artery
disease, heart failure).

Methods

It was a prospective single centre observational study
which included patients admitted in medical ICU from
August 1, 2009 to June 1, 2011 with the diagnosis of

unstable angina after meticulous screening in the
emergency department (ED). We included patients aged
30 to 60 years who presented to the ED with symptoms
suggestive of unstable angina. Unstable angina was
defined as angina pectoris (or equivalent type of ischemic
discomfort) with at least one of three features: (1)
occurring at rest (or minimal exertion) and usually lasting
>20 minutes (if not interrupted by the administration of a
nitrate or an analgesic); (2) being severe and usually
described as frank pain; or (3) occurring with a crescendo
pattern (i.e., pain that awakens the patient from sleep or
that is more severe, prolonged, or frequent than
previously) [12]. Other data of interest included
sociodemographic information, electrocardiographic
(ECG) findings, serial creatine kinase MB (CK-MB)/
troponin T and echocardiography. Cases with
concomitant inflammatory or neoplastic condition,
valvular heart disease, left ventricular (LV) failure, ST
elevation/ new or presumably new ST depression and T
wave inversion in ECG, elevated cardiac biomarkers (CPK
MB/ Troponin T), LV dysfunction (LVEF<50%), suspected
pulmonary thromboembolism, age>60 years, known case
of coronary artery disease, heart failure, diabetes,
hypertension, dyslipidemia and chronic kidney disease
were excluded from the study.

Study Protocol

All patients were evaluated with a detailed history and
clinical examination. Other data of interest included socio
demographic information, electrocardiographic (ECG)
findings, serial creatine kinase MB (CK-MB)/ troponin T,
renal function test and echocardiography. All patients
who satisfied the study criteria were observed for 72
hours in medical ICU and managed according to ACC/
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AHA guidelines (2007) for unstable angina. Serum
fibrinogen and high sensitivity C-Reactive Protein (hs
CRP) levels were estimated at the time of admission and
again at the end of 48 hours and 72 hours. Level of
inflammatory markers were classified as low (hs CRP
<1mg/L and serum fibrinogen <500 mg/dl), intermediate
(hsCRP 1 to 3 mg/L or serum fibrinogen 501-600 mg/dl )
and high (hsCRP >3 mg/L or serum fibrinogen >600
mg/dl) high (>600 mg/dl). Primary endpoints were
death, myocardial infarction, heart failure and secondary
endpoints were hemodynamically unstable ventricular
arrhythmias, refractory angina or recurrent angina.
Patients who met the primary or secondary study
endpoints were grouped as unfavourable group and
others as favourable group.

Laboratory Analysis

hsCRP: The hsCRP was measured quantitatively by
turbid metric test using kits. Latex particles coated with
specific anti-human CRP were agglutinated when mixed
with samples containing CRP. The agglutination caused an
absorbance change depending upon the CRP content in
the sample. The absorbance change was quantified using
calibrators of known CRP concentration (calibration
curve). The linearity of the method was up to 10 mg/L. All
the samples having values >10 mg/L were diluted further
and reanalyzed. The intra assay coefficient of variation
was < 5% and inter-assay coefficient was<10%.

Serum fibrinogen: Fibrinogen level was analyzed
quantitatively by rate nephelometry with a Beckman
Array protein system (Beckman Instruments). The assay
was performed according to recommendations of the
manufacturer except that goat anti-human fibrinogen
(Atlantic Antibodies) was used. The assay was calibrated
against a human plasma standard (Behring).

Statistical Analysis

Statistical analysis was done using SPSS 20 software.
Continuous variables were expressed as mean * SD, and
categorical variables were presented as absolute number
and proportion (%).Data were analyzed using the 2-tailed
test to identify differences between groups and analysis of
variance (ANOVA) for repeated measures. Nominal data
was analyzed by the chi square test. We considered 95%
confidence intervals (CIs) that excluded unity, or,
equivalently, p < 0.05, as statistically significant. ANOVA
was used to compare serum fibrinogen and high
sensitivity C-Reactive Protein amongst themselves to
ascertain whether their levels were rising or returning to
baseline. ANOVA was also used to compare the levels of
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serum fibrinogen and high sensitivity C - reactive protein
with the prognosis of unstable angina.

Results

Of 2765 patients who presented with chest pain in the
ED, 1034 had unstable angina. 927 patients met the
exclusion criteria and were excluded from the study
(Figure 1). 7 patients were lost on follow up and excluded.
Data of remaining 100 patients was analyzed. Mean age of
the study group was 53 * 6 years and 51% patients were
female. On follow up 30 (30%) patients were in
unfavourable group and 70% in favourable group.
Primary endpoints were met in 9% patients, death-
1(1%), myocardial infarction- 3 (3%), heart failure- 5
(5%). Secondary endpoints were met in 21% patients,
ventricular arrhythmias- 4 (4%), refractory angina or
recurrent angina 17 (17%).

2765 patients with chest pain analyzed

1731 excluded- Stable angina, acute myocardial
infarction, non cardiac chest pain

Patients with Unstable angina enrolled =1034

927 excluded

» 54 valvular heart disease
+338 (diabetes/
hypertension/ CKD/
dyslipidemia)

+120 age=60 years

+169 known CAD

+ 57 inflammatory disorder
+4 neoplastic disease

+165 LV dysfunction

107 study patients

‘ 7 patients lost on follow up ‘

72 hours follow up

Favourable group

100 patients

Unfavourable group

N=30 N=T70

Figure 1: Flow of patients in the study.

Patients with low level of inflammatory markers
(hsCRP levels <1 mg/L and serum fibrinogen <500mg/dl)
at the time of admission had favourable outcome while
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those with high level of inflammatory markers (hsCRP >3
mg/ L or serum fibrinogen > 600mg/dl) had unfavourable
outcome. 83.78% of patients with intermediate level of
inflammatory markers (hs CRP 1 to 3 mg/L or serum
fibrinogen level >600 mg/dl) at admission had favourable
outcome while 16.22% had unfavourable outcome (Table
1). 16.67% of patients with hs CRP between 1 to3mg/L
and 40% with serum fibrinogen between 501 to 600

unfavourable outcome, showed increasing trend of hsCRP
and serum fibrinogen, so that by the end of 72 hours they
had hsCRP level >3mg/L and serum fibrinogen level
>600mg/dl (Table 2). Patients in unfavourable group had
significantly high hs CRP (4.47+1.22 mg/L vs 1.98+0.37
mg/L, p<0.0001) and serum fibrinogen (600.93 +49.94
mg/ dl vs 404.1 +94.01mg/dl, p<0.0001) levels at the
time of admission (Table 3).

mg/dl had unfavourable outcome. Those with
Inflammatory markers At admission | Favourable group (%) | Unfavourable group (%) | p value
Low (hs CRI;?OrSIgI{;/ZBd fibrinogen 38 38 (100) 0 <0.0001
I““?fé?ffé;ii (Ef;lg 1C§0P610tg i ;ﬂ/%/l; or 37 31(83.78) 6(16.22) <0.0001
High (hs CRP >3 mn%é;dc;r fibrinogen >600 25 01 (04) 24(96) <0.0001

Table 1: Comparison of outcome in patients of unstable angina according to low, intermediate and high levels of

inflammatory markers in unstable angina.

At admission At 48 hours At 72 hours
Favourable |Unfavourable value Favourablg Unfavourable value Favourable Unfavourable value
group (%) | group (%) | group (%)| group (%) | P group (%) | group (%) |”
hs CRP (in <1 40(57.14) 0 <0.0001]67(95.71) 0 <0.0001| 70(100) 0 <0.0001
mg/L) 1to 3| 30(42.86) 6(20) <0.0001] 3(4.29) 2(6.67) 0.0012 0 0 0
8 >3 0 24(80) <0.0001 0 28(93.33) [<0.0001 0 30(100) |[<0.0001
Serum <500| 55(78.57) 0 <0.0001| 70(100) 0 <0.0001| 70(100) 0 <0.0001
fibrinogen 501
(in mg/dl) 600 15(21.43) 10(33.33) |0.0450 0 5(16.67) <0.0001 0 0 0
>600 0 20(66.67) [<0.0001 0 25(83.33) |<0.0001 0 30(100) |[<0.0001

Table 2: Distribution of hs-CRP and serum fibrinogen in favourable and unfavourable group of patients at admission, 48

hours and 72 hours.

Group Favourable group (n=70) Unfavourable group (n=30) p value
hs CRP (in mg/L) 1.98+0.37 4.47+1.22 <0.0001
Serum fibrinogen (in mg/dl) 404.1 +94.01 600.93 +49.94 <0.0001

Table 3: Comparison of mean value of hs CRP and serum fibrinogen between favourable and unfavourable groups at the

time of admission.

Discussion

As epidemic of coronary artery disease continues to hit
the globe, hunt for newer diagnostic, therapeutic and
prognostic tools also expedites. Despite improved
treatment of unstable coronary artery disease during the
past decade, there remains a substantial risk of new
ischemic events during the first months after the acute
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episode [11]. Inflammation has a key role in the
pathophysiology of entire spectrum of atherosclerotic
coronary artery diseases ranging from stable ischemic
heart disease to acute coronary syndrome. Increased
concentrations of acute phase proteins, such as fibrinogen
and C-reactive protein are associated with poor prognosis
in unstable coronary artery disease [13,14]. Unstable
coronary artery disease is a heterogeneous syndrome. A
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plaque fissure could be visualized by angioscopy in ~65%
of the individuals with unstable angina [15,16]. Increased
troponin levels might be a tool for selecting individuals at
greater risk (i.e, patients with plaque fissure and
subsequent thrombus formation) and hence with a
greater  susceptibility to increased fibrinogen
concentrations [17]. Furthermore, increased plasma
viscosity, which is mainly determined by fibrinogen
levels, indicates an unfavourable outcome in patients with
unstable angina [18]. This negative influence of increased
viscosity might be more pronounced in patients with a
decreased vessel lumen because of a mural thrombus.
CRP leads to decreased expression of nitric oxide by
endothelial cells and increase complement activation,
thus leading to myocardial and vascular damage. Current
study also showed increased in hospital adverse outcome
in unstable angina patients with elevated hs CRP and
serum fibrinogen levels. These markers predicted poor
prognosis without any relation to the other high risk
factors. Some of our results are therefore consistent with
sub study of the Thrombolysis in Myocardial Infarction
(TIMI) MIB, FRISC, TIMI 11A trial, in which elevated
fibrinogen or CRP levels were associated with
spontaneous, in-hospital ischemic episodes in the
subgroup of patients with unstable angina [4,11,19,20]. In
accordance to PROVE IT TIMI 22 trial, high hs CRP was
related to adverse cardiac events in the current study but
in contrary to it, our study did not assess long term
prognostic value of this inflammatory marker [21].

Study Limitation

First, it was a single centre study and only a small
number of patients (n=100) were studied. Larger studies
are needed to validate the results. Second, Coronary
angiography findings, number of vessels involved and
type of lesions were not taken into account which have
important relation to outcome. Third, Plaque morphology
which is very closely related to inflammatory mediators
was also not taken into account. Fourth, as other high risk
factors were excluded, role of these markers whether
additive to other high risk factors cannot be highlighted
from this study. Lastly, study was only confined to in
hospital adverse events during 72 hours of hospital stay
and relation of these markers to short or long term
prognosis could not be established by this study.

Conclusion

High sensitivity C - reactive protein and serum
fibrinogen levels at admission were independent
prognostic markers of in hospital adverse outcome in
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unstable angina patients. These markers can be useful in
risk stratification of unstable angina patients at primary
care centre. So these high risk patients can be referred to
advanced cardiac care centres for early invasive therapy.
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