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Abstract: The goal of our study was to evaluate the value of fibrinogen, D-
dimers and antithrombin III plasma levels in prognosticating mortality in patients
suffering from both peripheral arterial disease (PAD) and coronary artery disease
(CAD).

Patients and methods: 90 patients with coexistent PAD and CAD were
enrolled in a 36 months study, and evaluated for the following parameters: age, sex,
current smoking, ankle-brachial index, claudicating distance, ejection fraction, trigly-
cerides, cholesterol, LDL, fibrinogen, D-Dimers, antithrombin III, creatinine, gly-
caemia, histories of myocardial infarction, stroke, diabetes and previous revasculari-
zation, as well as a number of other concurrent diseases.

We developed a linear regression model for identification of variables,
associated with cardiovascular events, and a multivariate regression model to define the
predictors of mortality.

Results: We registered 126 cardiovascular events during three years’ follow-
up. The number of cardiovascular events correlated with fibrinogen (r = 0.59, p = 0.01)
and with D-dimers (r = 0.48, p=0.01).

A mortality of 8.89% was found for the period of three years in patients with
coexistent PAD and CAD. The variables independently associated with mortality found
by mutlivariate analysis were fibrinogen (r = 0.21, p 0.02, score = 2.78), DD (r = 0.94,
p = 0.01, score = 17.24) and ankle-brachial index (r = 0.40, p = 0.03, score = 4.84).
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Conclusions: The reported data demonstrated fibrinogen and D-dimers as
independent predictors of mortality in patients with polyarterial disease.

Key words: polyarterial disease, peripheral arterial disease, coronary artery disease,
prognosis, fibrinogen, D-dimers.

Introduction

Patients with polyarterial disease: peripheral (PAD) and coronary artery
disease (CAD) have a high rate of mortality, reported as 20% to 30% over 10
years, which is twice to three times more than in the common populations [1,2].

The mortality in these patients is due to cardiovascular events: 35-60%
of all deaths are from coronary artery disease, 7-17% from cerebrovascular
disease, and 8% from aortic dissection [3, 4, 5].

Derangements in haemostatic parameters are risk factors for the
development of PAD and CAD. Haemostatic dysbalances have their origin in
life habit (smoking), are associated with some diseases (diabetes), or are
otherwise identified as congenital coagulopathies [1, 6].

Elevated fibrinogen and D-dimers plasma levels, also a reduction of
antithrombin III level were detected in patients with peripheral and with
coronary artery disease.

Fibrinogen has atherogenic vascular effects noted by fibrin endothelial
deposition and alterted endothelial permeability by fibrin peptides [7]. The
plasma level of fibrinogen correlates with a subclinical form of cardiovascular
disease and its evolution to a clinical form. The Cardiovascular Health Study,
APSIS, ECAT, Speedwell study and Northwick Park Heart Study have identi-
fied fibrinogen as a prognostic factor of CAD (4.8-18).

The values of D-Dimers as fibrin degradation products are associated
with the extent of atherosclerosis and future cardiovascular events in patients
with CAB [19-26].

Antithrombin III has been presented as a prognostic marker for
coronary patients [12.24].

Their role in the prognostication of peripheral arterial disease is still
under debate.

The goal of our study is to define the role of fibrinogen, D-dimers and
antithrombin III in prognosticating the mortality of patients suffering from both
peripheral and coronary artery disease.
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Patients and methods

From March 1st 2000 to 2003, 90 patients with coexistent PAD and
CAD were enrolled in a prospective observational study. PAD was defined with
value of ankle-brachial index < 0.9. CAD was defined as previous myocardial
infarction or myocardial revascularization, or clinical symptoms confirmed with
coronary angiography.

The examination methods used in the study were: anamnesis and hi-
story of disease, continuous Doppler sonography, peripheral and coronary an-
giography, and echocardiography for ejection fraction. Basic biochemical and
haematological analyses were done. Plasma levels of fibrinogen were analysed
with a modified Claus method.

D-dimers were turbidimetrically determined, antithrombin III was chro-
mogenically analysed. We used Dade-Behring reagents for these methods.

All the patients were followed up for three years for future cardiovas-
cular events and deaths. We used SPSS 8.0 for Windows package for statistical
analysis.

Spearmen’s coefficient was used to find the relation between the
estimated parameters.

A linear regression model was built for identification of variables asso-
ciated with cardiovascular events, and a multivariate regression model to define
the predictors of mortality.

Results
The mean age of sample was 62.3 + 6.9 years. 73% of the population
were men. The basic characteristics of the defined population are presented in
Table 1.
Table 1 — Tabena 1

Basic characteristics of patients

OcHosHU KapaKxiiepuciiukuy Ha dayueHliuile

men 73.3 % (66)
histories of:

myocardial infarction 54.4 % (49)
stroke 7.7 % (7)
previous revascularization 21.1 % (19)
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arterial hypertension
diabetes mellitus

61.1 % (55)
55.5 % (50)

current smoking 60 % (54/90)
comorbity 1.9+0.8

EF (%) 49.86 + 10.55
NYHA II/IV % (pts) 27.8 (25)
Systolic blood pressure(mmHg) 157.5+18.3
Ankle-brachial index 0.58 +0.23
Glycaemia(mmol/L) 6.72 +2.03
Urea 8.12+4.82
Creatinine 87.52+41.21
Na 139.52 +4.51
K 4.74 +0.52
Tryglicerids 2.07+0.96
Cholesterol. 5.64+1.21
HDL 1.19+0.85
LDL 3.52+1.29
Fibrinogen (g/L) 429+1.22
antithrombin III 0.197 + 0.061

D-dimers (pg/ml) 1101.24 + 1730.37

The data show the elevation of values of fibrinogen plasma level 4.29
g/L + 1.22 (normal value 2—4 g/L), and D-dimers 1101.24 pg/ml + 1730.37 in
the study group at study startpoint (normal value 0—350 pg/ml). Mean AT III
was 0.19 g/L. + 0.06 (normal value 0.17-0.3 g/L).

There is a strong correlation with values of fibrinogen and the presence
of diabetes mellitus (r = 0.40), but a poor correlation with smoking (r = 0.05),
dislipidemia (r = 0.17), arterial hypertension (r = 0.16) and age (r = 0.19). A
correlation between D-dimers and DM was found (r = 0.53). Significant
correlation coefficients between D-dimers and smoking, age, dislipidemia and
arterial hypertension were not found.

During three years of follow-up 126 events were registered. The most
frequent events were: acute myocardial infarction, heart failure and peripheral
thrombembolism.

The linear regression model reported correlations between cumulative
incidences of cardiovascular events for three years and values of: fibrinogen
(with r = 0.59, p = 0.01) and D-Dimers (r = 0.48, p = 0.01) (Figs. 1, 2). Clearly,
a significant relation between antithrombin III and events was not found (r = 0.13, p
=0.01).
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Figure 1 — Relation between cumulative rate of events and plasma fibrinogen level
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Figure 2 — Relation between cumulative rate of events and D-dimers

Cnuka 2 — CoogHoc oMery KyMyaaTHBHATA CTANKA HA 30HHYBAbA
u [l-qumepnre

Univariate analysis defined the risk of elevated values of fibrinogen and
D-Dimers for the onset of cardiovascular events with Hazard ratio 1.07 for fib-
rinogen and 2.55 for D-dimers.

These results identified fibrinogen and D-Dimers as factors for the
prognosis of coexistent peripheral and coronary artery disease.
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The data obtained present three years' mortality 8.89%, or 2.96% as a
one-year rate, respectivly.

Only fibrinogen, D-dimers and ankle-brachial index were identified as
predictors of mortality of patients with coexistent PAD and CAB, presented by
multivariate analysis (Table 2).

Table 2 — Tabena 2

Prognostic value of variables (Cox regression analysis)

Ilpozrociuuuka epedHOCIU Ha 8apujabauitie
(Kokcosa pezpecuona anaausa)

Variables OR df p R
Categorical variables
male 1,5062 1 0,2197 0,0000
smoking 3,0187 1 0,0823 0,2424
diabetes 0,1409 1 0,5002 0,0000
myocardial infarction 0,1049 1 0,7460 0,0000
stroke 0,1769 1 0,6741 0,0000
previous revascularization 0,4423 1 0,5060 0,0000
Continuous variables
age 1.4923 1 0,2219 0,4050
ankle-brachial index 4,8433 1 0,0278 0,0000
ejection fraction 1,2100 1 0,2713 0,0000
systolic blood pressure 0,4600 1 0,4976 0,0000
glycemia 0,2274 1 0,6334 0,0000
Fibrinogen 2,7771 1 0,0500 0,2117
D-Dimers 17,2445 1 0,0100 0,9377
tryglicerids 0,0692 1 0,7925 0,0000
cholesterol 0,0533 1 0,8174 0,0000
LDL 0,2524 1 0,6154 0,0000
Comorbidy 0,0423 1 0,8370 0,0000

Residual Chi Square = 32.37 with 18 df p (Sig) = 0.199

The prognostic importance of fibrinogen and D-Dimers was evaluated
by a Kaplan-Meier curve of mortality with p = 0.05, log. likelihood 41.32.
Patients stratified for elevated plasma level of F > 4.5 g/L and DD > 300 pg/ml,
have a higher mortality that the other patients (Figure 3).
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Figure 3 — Cumulative rate of mortality of patients with PAD and CAD stratified
with elevated plasma level of fibrinogen and D-dimers

Cnuka 3 — Kymyaaitiuerna cidaiika Ha mopiuaauideitioii Ha uauueniuuite co INAb
u KAB, citipaiiugpuyupanu 3a oxkaveHu 8peoHoCiiin
Ha pubpurnozen u /[-oumepu

Discussion

The results of the study show an overall three-years mortality of 8.89%.

Our results are comparable with studies on patients with PAD, and on
patients with CAD and low ABI: Criqui’s study (3.4% for one year) and BARI
(2.1%) (Table 3) (7.29).

All reported deaths were due to cardiovascular events.

The most frequent fatal event was myocardial infarction. Our results are
identical with studies by Smith and Leng, reporting myocardial infarction as the
most frequent event [27].

Our study’s multivariate analysis found fibrinogen, D-dimers and an-
kle-brachial index as predictors of mortality of patients with polyarterial
disease.
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Table 3 —-Ta6ena 3

Mortality in patients with peripheral arterial disease

Mopitiaauitieiti Ha Tlayuenitiuitie co depugepua apitiepucka 6oaecit

Studies fs. mortality
(a year rate %)
Jelnes1986 57 2,2
Criqui 1992 65 3,3
CASS 1995 834 2,8
BARI 1999 9 2,1
Our study 2002 0 2,9

The ankle-brachial index is a predictor of mortality with a score of 4.84
(r 0.40, p 0.03). ABI is a predictor of mortality in patients with PAB with a
relative overall risk of mortality of 1.8 (Trans-Atlantic Consensus of PAD), or
for cardiovascular mortality with a relative risk of 2.2 (Cardiovascular Health
study, Lang) [4, 27, 30]. A possible mechanism could be based on that ABI
defined extent of atherosclerosis. Polyarterial involvement is also in relation to a
higher rate of future events.

The Northwick, Speadwell, APSIS and ADEP studies and the investiga-
tion of Wilhelmesen, Stone identified hyperfibrinogenemia as a risk factor for
coronary and peripheral arterial disease (11-16). Only the ADEP group found
fibrinogen as a predictor of events and Banerjee as predictor of mortality [31,
32]. Our study reports fibrinogen as a predictor of mortality in patients with
PAD with of score 2.78 (r=0.21, p = 0.05).

A strong predictor of mortality of patients with PAD and CAD are D-
dimers (score = 17.24, r = 0.94, p = 0.01). This finding supports the thesis of the
association of intravascular fibrin with atherothrombosis. [36]

The concept that activated thrombogenesis dictates the clinical outcome
of patients with vascular disease in peripheral and coronary territories is stron-
gly supported by these results. Thus, the detection of haemostatic parameters:
fibrinogen and D-dimers seems to be very useful. uture studies on the prog-
nostic importance of other haemostatic parameters are necessary.
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Pesume

IMPOTHOCTNYKO 3HAYEILE HA XEMOCTATCKUTE NAPAMETPU
KAJ IOMUAPTEPUCKATA BOJECT

M. Bomegcku', C. Kocrocka?, C. Tomes', B. Bopo3anos'

' 000enenue 3a anzuonozuja, Uncitiuiiyiti 3a kapOuoeackyaapHu 3a60.1yearsa,
Meouyuncku axyaiteit, Cxoiije, P. MaxeooHuja
2000enenue 3a iipombosa u xemociuasa, Peitybauuku 3a600
3a wiparcgysuoaozuja, Crotije, P. Maxeoonuja

Llea Ha ciiyoujaiua: TIpolieHa Ha BiMjaHUETO HAa (PUOPUHOTEHOT, [-a1-
MepuTe 1 aHTUTpoMOHHOT III Bp3 cTamkaTta Ha MOPTAJIUTET Kaj MAIIEHTUTE CO
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nojmaprepucka Oonect: nepucepna aprepucka 6onect (ITAB) m KoponapHa
aptepucka 6onect (KAB).

Hayuenitiu u meitioou: 90 manueHTn 6ea BKIYYeHW BO oBaa 36 MecedHa
cTynmja:

Co 1en fa ce ucnuTa BIUjaHUETO HA BO3PACTa, MOJOT, MYIIEHETO, MITyX-
HO-HarakoTHHOT uHAekc (ABU), kmaynukanuonata aucranina (KJIT), exeknuo-
HaTa (ppakuuja, TPUITHLEPUANTe, XonectepoaoT, JINJI, xemocraTckure mnapa-
metpu: ¢udpunoren, -qumepu (1), anturpomOun 11, KpeaTUHHUHOT, TITMKEMHE-
jaTa, ucropujaTa Ha MUOKapHUOT WH(paAPKT, MO30YeH yaap, AujabeT, IpeTXofHa
peBackyjiapu3anmja, Kako u OpOjoT Ha TpUApyKHUTe 3abonyBama. Kopucren
Oelle JUHEAPHUOT PETPECUOHEH MOJIEIN 3a OfipeflyBambe Ha (paKTOpUTE NOBP3aHU
CO KapJIMOBaCKyJapHUATE 30MAHYBaba U MyJITHBAPHjaHTEH PErpeCHOHEH MOJIEN 3a
neduHIpamke Ha MPESIUKTOPUTE HA MOPTAIIUTETOT.

Pesyaitiaitiu: 3a niepuof of Tpu rogHu O6ea peructpupaHu 126 kapauo-
BacKyJlapHU 30uHYBama. bpojoT Ha 30MAHYyBamaTa KOpeampalie co BpegHOC-
tuTe Ha pubpuHOoreHor (r=0.59 p 0.01), u M (r = 0.48, p =0.01).

Beme nponajaen mopranuteT of 8,89 % 3a nepuop off Tpu FOAUHHU Kaj Na-
nuentuTuTe co koeraucrupauka [IAB u KAB. ®akTopu He3aBUCHO TOBp3aHU CO
MOPTAJIUTET, BP3 OCHOBA HAa MYJITHBapUjaHTaTa aHaNM3a ce (pUOPHHOTECHOT (Score
2.78, r=0.21, p = 0.05), d-numepure (score 17.24, r = 0.94, p = 0.01) u ABH (score
4.84,1r=0.40,p =0.03).

3axayqok: Pedynrarure off oBaa cTyaMja 'l Ipeno3HaBaaT puOpuHOre-
HOT 1 [-guMepuTe 3a NpegUKTOPU Ha MOPTAJUTET Ha MoJIMapTepuckaTa 60ecT.

Kunyunn 36opoBu: nonnaprepucka 6osect, nepudepHa apTepucka 00secT, Kopo-
HapHAa apTepucKa 6olecT, Iporuo3a, pudpuHoreH, [-mumepn.
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