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Abstract

The aim of this study was to identify the participations of the serum coagulations and fibrinolysis
factors that contribute to the differential diagnosis of the patients with community-acquired pneu-
monia (CAP) without effusion, uncomplicated parapneumonic effusion (UCPPE) and complicated
parapneumonic effusion (CPPE).

The coagulations system is fundamental for the maintenance of homeostasis, and contributes to the
inflammatory process responsible for CAP and the parapneumonic effusion. The factors of coagu-
lations and fibrinolysis participate in the cellular proliferation and migration asin the synthesis of the
inflammatory mediators.

We evaluated the laboratory profile of coagulations and fibrinolysis in the serum of 148 patients with
CAP without effusion, 50 with UCPPE and 44 with CPPE. We determined the test of the coagulation
cascade which measures the time elapsed from the activation of the coagulation cascade at different
points to the fibrin generation. As a consequence, there is an activation of the fibrinolytic system
with the increased D- dimer levels measured in the plasmain the three groups.

The patients were with mean age + SD (53,82 + 17,5) min — max 18-93 years. A significantly higher
number of thrombocytes was in the group with CPPE with median 412 x 10%L (rank 323-513 x
10%L). The extended activation of the prothrombin time (aPTT) was significantly higher in the same
group of patients with median of 32 sec. (rank 30-35 sec). The mean D-dimer plasma level was
3266,5 + 1292,3 ng/ml in patients with CPPE, in CAP without effusion 1646,6 + 1204 ng/ml and in
UCPPE 1422,9 + 970 ng/ml.

The coagulations system and the fibrinolysis play important role in the development and patho-
physiology of CAP and the parapneumonic effusions.
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Introduction
Community-acquired pneumonia (CAP)

cular coagulation [3, 4]. The relevance of the
interaction between the coagulation and inflam-

is one of the leading cause of sepsis and death
from infectious disease [1, 2]. In the recent
years, attention has tuned to other events in the
host response to bacteria chalenge, notably the
coagulation activation [2]. The acute lung injury
is associated with both vascular and extravas-

mation as a response to the severe infection, in
its most extreme form manifests as dissemina-
ted intravascular coagulation (DIC) and mul-
tiple organ failure, and is becoming increasin-
gly clear [5]. It is assumed that there is an exp-
lanation about the epidemiologic link between
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infection and the higher risk of death, particu-
larly due to acute cardiovascular events [6]. The
activation of the host response to infection may
persist a hospita discharge when patients appear
to have recovered clinically from the infection,
and it increases the risk of acute deteriorations
of the cardiovascular disease and subsequent
death [1, 6]. During an acute infection, the acti-
vation of the hemostatic system leads to a
prothrombotic state [6]. Abnormalities are com-
mon even during less severe infection [1, 6].
The factors of coagulations and fibrinolysis par-
ticipate in the cellular proliferation and migra-
tion as in the synthesis of the inflammatory
mediators.

Parapneumonic effusion occurs in 20 to
40% of patients who are hospitalized with pne-
umonia like most common complication [7].
The mortality rate in patients with parapneu-
monic effusion is higher than that in patients
with pneumonia without a parapneumonic effu-
sion [7, 8]. The evolution of the parapneumo-
nic effusion can be divided into three stages
that represent a continuous spectrum [7, 9]. There
is: the uncomplicated parapneumonic effusion
(UPPE) depending on how sterile the exudative
pleurd effusion is, followed by a treatment with
antibiotic done [7, 8]. Less become secondarily
infected (complicated parapneumonic effusion)
(CPPE), and sometimes it requires a drainage
in order to be resolved [8]. Bacterial metabo-
lism and neutrophil phagocytosis in the pleural
space lead to lactic acid production and increased
glucose utilization. [8, 9]. The ongoing infection
eventually leads to the accumulation of pus in
the pleural space (empyema). After a variable
time interval, the pleura infection enters an “or-
ganizing” stage characterized by fibroblast pro-
liferation and the development of solid fibrous
ped. This inhibit lung re-expansion usudly ne-
cessitates surgical thoracotomy and décorticati-
on [8, 10]. The development of infection is asso-
ciated with activation of the coagulation cascade
and inhibition of fibrinolysis within the pleura
space [10]. The coagulation system, when chro-
nicaly activated and in the presence of an in-
flammatory dtate, can generate adverse effects
such as chronic relies of procoagulant factors
(e.g., tissue factor), cdlular activation (adhesion
molecules), protein modulation (transformation
of fibrinogen into fibrin), and even histological
changes promoted by cytokines[11].

D-dimer is a metabolic substance produ-
ced during the catabolization of fibrin by plas-
min and they are fibrin degradation products
[1, 2, 11, 12]. D-dimer levels have shown dis-
orders that trigger fibrin production and cata-
bolization; these disorders include pulmonary
emboli (PE), deep vein thrombosis (DVT), solid
tumors, leukemia, severe infection, trauma or
post-operative state, pregnancy, congestive heart
fallureetc. [1, 12].

In order to recognize the contribution of
the coagulation system to the differential diag-
nosis of patients with CAP without parapneu-
monic effusion and with parapneumonic effu-
sion, we evaluated the laboratory profiles of the
coagulations and the D- dimmer.

Materials and methods

We analyzed the laboratory profile of co-
agulations and fibrinolysis in the serum of 148
patients with CAP without effusion, 50 with
UCPPE and 44 with CPPE. The patients were
diagnosed and treated at the University Infec-
tious Diseases Clinic, Faculty of Medicine,
Skopje, at the Department of Respiratory Dise-
ases in the period from September 2011 to June
2015. Individuas were excluded from the study
because of the cancer and malignant effusion,
transudate effusion, vasculitis or sickle-cell ane-
mia, pregnancy, pulmonary emboli (PE), youn-
ger than 18 years of age and thromboembolic
diseases.

The demographic characteristics, the phy-
sical examination findings and the laboratory
findings (sedimentation, thrombocytes (plate-
lets), leucocytes, hemoglobin, hematocrit, glu-
cose, sodium, potassium, urea, C-reactive pro-
tein (CRP), lactate- dehydrogenases (LHD), al-
bumin and total protein) and the microbiolo-
gica findings of all study participants were
monitored regularly. Initial lung X-rays were
taken for al patients at the Institute of Radio-
logy, Medical Faculty in Skopje. After the
admission al the patients underwent an ultra-
sound of the pleura and lung with a three-
dimensiona echo at the University Infectious
Diseases Clinic for diagnosis of the pleural
effusions and implementation of the diagnostic
thoracentesis if the size of effusion was more
than 10 mm. After the verification of pneumo-
nia and pleura effusion, the distinction bet-
ween the transudate and exudate was done
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according to Light's criteria. Exudative pleural
effusion is one that meets at least one of the
criteria of Light. It is a transudate if the effu-
sion meets al three criteria at the same time (1.
To have intercourse protein p/s below 0.5, 2.
Intercourse LDH p/s below 0.6 and 3. LDH in
pleural fluid under 282 U/L which is the lowest
limit in our laboratory. The exudative pleural
effusion according to the evolution and on the
basis of the pH, glucose and LDH vaue in the
pleura fluid is divided into: — Uncomplicated
parapneumonic effusions. pH > 7.2, glucose >
60 mg/dl, LDH < 1000UI/ml; — Complicated
parapneumonic effusions. pH < 7.2, glucose <
60 mg/dl, LDH >/= 1000 Ul/ml.

The blood sample for coagulations and
fibrinolysis factors were taken from the antecu-
bital vein with an injector and placed into citrated
tube (with sodium citrate anticoagulant, 3.2%)
and transported immediately to the Ingtitute of
Transfuson Medicine, Faculty of Medicine in
Skopje, where it was evaluated with the quantita-
tive latex coagulation method. We determined
the number of Tr (normal value 150-250 x 10°%),
activation prothrombin time (aPTT), prothrombin
time (PT) and thrombin time (TT). Also, the
value of the D-dimmer in the three patients
groups was measured. The plasma D-dimer level
over 500 ng/ml were considered to be high.
Maximum value of D- dimer is 4,500 ng/ml.

Statistical analysis

The statistical analysis was conducted
using SPSS 17 for Windows. The testing of the
normality in the distribution of the data was
done using the Kolmogorov-Smirnov and Sha-
piro-Wilk's W test. The categorical traits were
displayed by the absolute and relative represen-
tation with quantitative traits mean, SD, me-
dian, minimum, maximum, 25-75 percentiles.
For the comparison of the three groups of sub-
jects in relation to the analyzed variables were
used the Kruskal-Wallis ANOVA and Mann-
Whitney U test (Z). As level of significance or
importance was taken the value of p < 0.05, a
significantly higher value than p < 0.01.

Results

In the three group of patients the majority
were the male patients (58.11%, 58%, 61.36%)
consequently. The difference in the distribution
of patients with CAP without effusion, UCPPE
and CPPE in terms of their sex was insignifi-
cant (p = 0.9). The mean age of patients only
with CAP was 54.58 + 17.5 years, in UCPPE
55.5 + 16.6 and in the group with CPPE was
51.91 + 18.4 and there was no statistical differ-
rence (p = 0.58).

In addition, the distribution of partici-
pants according to the smoking status was in-
significant (p = 0.25).

Tablel
Demographic characteristics of three group of patients
. CAP UCPPE CPPE
variable N=148 N=50 N=44 p value
sex n (%)
male 86(58.11) 29(58) 27(61.36) p=0.9
female 62(41.89) 21(42) 17(38.64)
Age (years) mean £ SD, min-max
54.58 £17.5 55.5+16.6 5191+18.4 bp=0.58
18-89 21-83 18-93
Smoking statusn (%)
smoker 92(62.16) 37(74) 31(70.45) p=0.25
non smoker 56(37.84) 13(26) 13(29.55)

ap(Chi-square test) Pp (Analisys of variance)

Patients with complicated effusion had sig-
nificantly higher values of thrombocytes compa
red to the patients with CAP without effusion
(p < 0.0001), and compared to the patients with
UCPPE (p < 0.0001). The median vaue of the

thrombocytes in patients without effusion group
with complicated and uncomplicated discharge
was 216 x 10° (rang 158.5-298 x 10°), 226 (rang
167-276 x 10%), 412 x 10° (rang 323-513 x 10°)
consequently.
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Platelets higher than 400 x 10° had 11.8%
of the patients with CAP without effusion, 8 %

of the patients with UCPPE, and 52.27% of the
patients with CPPE.

Tr x10% L
I
100% -
80% - 2r7 34 52,27
60% |
40% - 3 50
36,36
0/ 4
20% 6,39 6,82
0% 4,55
CAP UCPPE CPPE
m<140  140-250 250 — 400 ﬂ>4oo|

Figure 1 - Digtribution of thrombocytes in the three clinical different patient groups

Statistically significant differences were
confirmed between the three groups analyzed
and compared to the values of the activated
partial time (aPTT) (p = 0.0032). This sgnifi-
cance is due to significantly higher values of this
parameter in the group of patients with CPPE
as compared with the group with CAP without
effusion — median of 32 sec. (range 30-35 sec.)

vs. median 29 (rang 27-33), and as compared
with the group with uncomplicated effusion —
median 32 (range 30-35) vs 29 (range 26-32).
The measured values of prothrombin (PT)
and thrombin time (TT) are not tatistically pro-
ved different among the respondents from the
three analyzed groups (p = 0.092, p = 0.33 accor-
dingly T). These results are shown in Table 2.

Table2
Test of coagulation cascade in three clinical different group of patients
variable CAP UCPPE CPPE o value
N =148 N =50 N =44
Trx10%L
<140 25(16.89) 4(8) 2(4.55)
140-250 70(47.3) 25(50) 3(6.82)
250-400 41(27.7) 17(34) 16(36.36)
> 400 12(8.11) 4(8) 23(52.27)
Trx10° mean+SD median (25-75"quartiles)
237.67 + 124 241.86 £93.2 452.75+£202.2  °p<0.0001
216(158.5-298) 226(167-276) 412(323-513) 1vs3 p < 0.0001
2vs3 p < 0.0001
PTsek mean+SD median (25-75"quartiles)
17.89 +£45.8 12.52+23 13.36 £ 4.0 °p =0.092
13(12-14.5) 12(12-13) 12(12-14)
aPTT sek mean+SD median (25-75"quartiles)
31.09+7.7 3048 £6.5 33.02+5.5 °p = 0.0032*
29(27-33) 29(26-32) 32(30-35) 1Bc2 p=0.0018**
1Bc3 p =0.003**
TTsek mean=SD median (25-75"quartiles)
17.12+1.8 17.12+ 1.7 182+44 p=0.33
17(16-18) 17(16-18) 17.5(16-19)
%o (Kruskal-Wallistest) 9p (Mann-Whitney test) *p<0.05**p<0.01



Therole of serum coagulation factorsin the differential diagnosis...

85

The D-dimer level was with statisticaly
important differences between both group with
parapneumonic effusion (p < 0.0001), and bet-
ween the group with CPPE and CAP without
effusion (p < 0.0001). The median of D-dimer
level was higher in CPPE, 3792 ng/ml, (rang
14-4500ng/ml), lower in patients with CAP,
1136 ng/ml (rang 794-2366 ng/ml) and lowest

in the group with UPPE 1112 ng/ml (rang
689-1712 ng/ml). The average D-dimer plas-
ma level was 3266.5 + 1292.3 ng/ml in pa-
tients with CPPE, in CAP without effusion
1646,6 + 1204 ng/ml and in UCPPE 1422,9 +
970 ng/ml. This statistically significant dif-
ference in favor of CPPE is shown in Table 3
and figure 2.

Table3
Value of D-dimer in three clinical different group of patients
: CAP UCPPE CPPE
variable N = 148 N = 50 N = 44 p value
D dimeri ng/ml  mean = SD median (25-75"quartiles)
1646.6 + 1204 1422.9 £ 970.7 3266.5+1292.3 ‘p < 0.00001
1136(794-2366) 1112(689-1712)  3792(1814-4500) 1Bc3 9 < 0.0001

283 %p < 0.0001

3( Chi-square test “p (Kruskal-Wallistest) 9p (Mann-Whitney test)

*p < 0.05**p < 0.01

CAP

UCPPE

CPPE

Figure 2 — Mean values of D-dimersin serumin ng/ml

Discussion

Acute lung injury is associated with both
vascular and extravascular coagulation [3, 4].
Our study shows that coagulation factors and
fibrinolysis in the serum distinguishing patients
with CPPE on one side, and patients with CAP
without effusion and UCPPE on the other.

CAP without effusion and UCPPE usu-
ally treated with antibiotic therapy have a good
resolution without the need for additional inter-
ventions. UCPPE are sterile exudate and in the
coagulation and fibrinolysis tests in the serum
there are no significant differences. Differences
are found between these two group and CPPE
concerning the fibropurulent advanced stage in
the development of parapneumonic effusions.
The patients with CPPE have more severe cli-

nical picture and they are with higher biomar-
ker of inflammation and higher mortality rate,
unlike the patients with CAP without effusion
and the patients with UCPPE [10, 11, 13, 14].
The classic coagulation tests had signi-
ficant difference in the activated partial time
(@PTT) that was prolonged in patients with
CPPE, unlike the two mentioned groups pre-
viously (p = 0.0032). The coagulation pathway
that occurs in the aPTT test represents the
intrinsic coagulation pathway. The extended
aPTT shows incising abnormality and deficien-
cy and severe infection associated with the pro-
longed aPTT without clinical signs of bleeding
[14, 15]. Such findings aso published Satoshi
in a multicenter, prospective study in criticaly
il patients [15]. Because the prolonged aPTT is
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good screening test for factor 1X deficiency, in
the Kale study the factor IX, thrombin- antith-
rombin complex, antithrombin and plasmino-
gen activator inhibitor- 1 are with significantly
higher value in patients with severe CAP and
of older age (after the age of 65). A prolonged
aPTT cannot be completely normalized with
the addition of normal plasma it can be explai-
ned only with the presence of a circulating in-
hibitor of coagulation. The presence of these
inhibitors is aimost always acquired, and their
exact nature is not always apparent. [12, 13,
15]. From a clinical point of view, the most
common inhibitors should be considered the
antithrombins. These compounds inhibit the
activity of thrombin on the conversion of fibri-
nogen to fibrin. One of the two most common
inhibitors of prolonged aPTT is heparin [15-
17]. The measured value of prothrombin (PT)
and thrombin time (TT) is not statistically pro-
ven to be different among the respondents from
the three analyzed groups (p = 0.092, p = 0.33
accordingly). They are not specific test for
coagulation disorders caused by infection [15-17].
Patients with complicated effusion had
significantly higher values of thrombocytes com-
pared to the patients with CAP without effu-
sion (p < 0.0001), and compared to the patients
with UCPPE (p < 0.0001). The median of Tr
was 412 x10%/L (rank 323-513 x 10%/L). Throm-
bocytes contribute to hemostasis and consist of
vascular platelet phase of hemostasis. With their
adhesion, activation and aggregation they form
platelet plug (primary hemostasis) which is asso-
ciated with the activation of the [coagulation |
[cascade]with resultant|[fibrin]deposition and lin-
king (secondary hemostasis) [16-18]. In 2008
Chamers et al. in prospective observationa
study of patients with CAP, analyzed 92 pati-
ents about the development of CPPE. With
multivariate logistic regression, the value of the
thrombocytes of more than 400 x 10° was iden-
tified as the independent predictor of the sub-
sequent development of CPPE and empyema
and it is part of the scoring system with “good”
performance for predicting the development of
CPPE and empyema in patients with CAP(18).
As a consequence, there is activation of
the fibrinolytic system with increased levels of
fibrin degradation products, including the D-
dimer, which was measured in the plasma in

the three patients groups. The value of D-dimer
in not measured in the pleura fluid because
some authors suggest that there is no
significant difference between the value of D-
dimer in the exudative effusions of different
etiologies [11, 17, 19, 20]. Apart from this fact
they found significant differences between the
vaue of the D-dimer between the exudative and
the transudate pleura effusion with higher value
in the exudative effusions [11, 19, 20]. The D-
dimer like part of the fibrinolysis has higher va
lue in the infection and the vaue correlated with
the severity of theinfection [1, 5, 6, 11, 12, 21,
22]. Our conducted study confirmed expectati-
ons of statisticaly higher values of D-dimer in
patients with CPPE than those with CAP with-
out effusion and UCPPE. But, we have Hati-
sticaly important differences aso between both
group with parapneumonic effusion (p < 0.0001).
The average D-dimer plasma level was 3266.5
+ 1292.3 ng/ml in patients with CPPE, in CAP
without effusion 1646.6 = 1204 ng/ml and in
UCPPE 1422.9 + 970 ng/ml.

The level of the D-dimer was lower in
the group with UCPPE, probably because of
the less severe clinical condition of the patients
with UCPPE, than of the patients with CAP
without effusion. The D-dimmers in a growing
number of studies has been proven a robust
biomarker that indicates the severity of the
clinical condition and disorders in fibrinolysis
as part of a cascading process of coagulation
which is important for maintaining the home-
ostatic mechanism. They are biomarker which
indicated the severity of CAP [1, 6, 21, 22].
Lately there are studies that indicate it as a
significant marker for the differentiation of ma-
lignant, parapneumonic and tuberculous effu-
sion [11, 17, 19]. In this study patient are not
divided according to the severity of the clinical
picture, which isthelack of this study.

Yet the differences that exist among the
aforementioned coagulation factors and D-
dimer indicate significant disorders which may
have contributed to the demarcation of patients
with pneumonia with or without pleural effu-
sion, especially when it comes to CPPE. Co-
agulation disorders can lead to death in a pa-
tient as a result of developing pulmonary em-
bolism [12, 23]. Different disorders can lead to
dysfunction of various organs as a result of the
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interplay of inflammation, coagulation and orga-
nic dysfunction [13, 23].

The study of Yende and the associates
from 2011 in alarge cohort of patients hospita-
lized with CAP, show that hemostasis makers
are elevated during recovery, as evident with
the higher thrombin — antithrombin complex
(TAT) and D-dimer levels at hospitd discharge.
The higher concentration of these hemostasis
markers was associated with the higher risk of
death over 1 year, particularly due to the acute
deterioration of the cardiovascular disease [6,
25]. This suggests that a persistent prothrom-
botic state even after infection may explain the
epidemiologic link between the infection and
the higher risk of cardiovascular disease [6,
26]. Thus, interventions, such aspirin and sta-
tins, with beneficial effects on resolution of the
prothrombotic state and inflammation, should
arguably be investigated to improve the long-
term outcomes after pneumonia [25].

The study can help into understanding
the physiologica mechanisms in patients with
CAP with and without parapneumonic effusion
and may help to define new diagnostic and
therapeutic approaches.

REFFERENCES

1. Ardan S, Ugurlu S, Bulut G.Akkurt I. The associa-
tion between plasma D- dimmer levels and communi-
ty- acquired pneumonia. Clinics 2010; 65(6): 593-7.

2. Milbrandt EB, Reade MC, Lee M, et a. Prevalence
and Significance of Coagulation Abnormalities in
Community-Acquired Pneumonia. Molec Med 20009;
15(11-12): 438-445.

3. Querol- Ribelles M, Tenias M, Grau E, et a. Plasma
D- dimer levels correlate with outcomes in patients
with community- acquired pneumonia Chest, 2004,
126(4): 1087-1092.

4. Freyburger G, Trillaund H, Labrouche S, Gauther P,
Javorschi S, Bernard P, et d D dimmer strategy in
thrombosis exclusion- a gold standard study in 100
patients suspected of deep venous thrombosis or pul-
monary embolism: 8 DD metods compared. Thromb
Haemost 1998; 79: 32-7.

5. Levi M, Keller TT, Van Gorp E, Ten Cate H. In-
fection and inflammation and the coagulation system
Cardiovasc. Res. 60(2003) 26-39.

6. Yende S, D’Angelo G, Mayr F, et al. Elevated Hemo-
stasis Markers after Pneumonia Increases One-Y ear
Risk of All-Cause and Cardiovascular Deaths. Bozza
PT, ed. PLoS ONE. 2011; 6(8): €22847.

7. Light RW Parapneumonic effusions and empyema
[Proc Am Thorac Soc.|2006; 3(1): 75-80.

8. Chapman SJ, Davies RJO The management of pleural
space infection. Respitology 2004; 9: 4-11.

9. Light RW. Pleura diseases, 4th ed Batimore: Lip-
pincott, Williams and Wilkins; 2001.

10. Medford AR, Maskell N. Pleural effusion. Postgrad
Med J 2005; 81: 702¢10.

11. Costa Vaz MA, Vargas FS, Marinho FCA, D’ Amico
EA, Rocha TRF, Teixeira LR. Does the evaluation of
coagulation factors contribute to etiological diagnosis
of pleural effusions?. Clinics. 2009; 64(9): 891-5.

12. Kabrhel C, Courtney DM, Camargo CA, et a. Fac-
tors associated with positive D-dimer results in
patients evaluated for pulmonary embolism. Acade-
mic emergency medicine: 2010; 17(6): 589-597.

13. Nguyen HB, Loomba M, Yang JJ, et al. Early lactate
clearance is associated with biomarkers of inflamma-
tion, coagulation, apoptosis, organ dysfunction and
mortality in severe sepsis and septic shock. Journal of
Inflammation. 2010; 7: 6.

14. Bathwal M.S. Intrapleural fibrinolytic therapy in
complicated parapneumonic effusion and empyema:
present status. Indian journal of chest diseases and
allied sciences 50.3 (2008): 277.

15. Satoshi G, Toshiaki I., Yutakal, et al A multicenter,
prospective validation of disseminated intravascular
coagulation diagnostic criteria for criticaly ill pati-
ents. Comparing current criteria Critical Care Me-
dicine: 2006; 34(3): 625-631.

16. KaeS, Yende S, Kong L, et al The effects of age on
inflammatory and coagulation-fibrinolysis response
in patients hospitalized forpneumonia. PLoS One.
2010; 5(11): e 13852.

17.|Lee MH]|Nahm CHJ|Choi JW/| Thrombin-antithrom-
bin 111 complex, proinflammatory cytokines, and fib-
rinolytic indices for assessing the severity of inflame-
mation in pleural effusions.[Ann Clin Lab Sci.|2010
Fall; 40(4): 342-7.

18.|Chamers JD||Singanayagam A||Murray MP] et all.
Risk factors for complicated parapneumonic effusion
and empyema on presentation to hospital with com-
munity-acquired pneumonia. 2009 Jul;
64(7): 592-7.

19. El- Habashy M, Elmahalawy |.I, Sonobol A. Value
of D-dimer and alkaline phosphatase in the diagnosis
of pleural effusion Egyptian Journal of Chest dise-
ases and tuberculosis 2014; 63: 869-872.

20. Dikensoy O., Stathopoulos G.T., Zhu Z, Light R.W.
D-dimmer levels in leural effusion Respiratory Me-
dicine 2006; 100: 1337-1341.

21. Sdigman R, Ramos-Lima LF, do Amaral OliveiraV,
Sanvicente C, Pacheco EF, Rosa KD. Biomarkers in
community-acquired pneumonia: A state-of-the-art
review. Clinics. 2012; 67(11): 1321-1325.

22 |Christ-Crain M ][Opal SM|Clinical review: the role of
biomarkers in the diagnosis and management of
community-acquired pneumonia. 2010;
14(1): 203.

23. Rohacek M, Szucs- Farkas Z., Pfortmiiller C.A. et all
Acute Cardiac Disorder or Pneumonia and Concomi-
tant Presence of Pulmonary Embolism. PLoS One.
2012; 7(10): €7418.



http://www.ncbi.nlm.nih.gov/pubmed/16493154
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=20947808
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nahm%20CH%5BAuthor%5D&cauthor=true&cauthor_uid=20947808
http://www.ncbi.nlm.nih.gov/pubmed/?term=Choi%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=20947808
http://www.ncbi.nlm.nih.gov/pubmed/20947808
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chalmers%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=19131449
http://www.ncbi.nlm.nih.gov/pubmed/?term=Singanayagam%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19131449
http://www.ncbi.nlm.nih.gov/pubmed/?term=Murray%20MP%5BAuthor%5D&cauthor=true&cauthor_uid=19131449
http://www.ncbi.nlm.nih.gov/pubmed/19131449
http://www.ncbi.nlm.nih.gov/pubmed/?term=Christ-Crain%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20236471
http://www.ncbi.nlm.nih.gov/pubmed/?term=Opal%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=20236471
http://www.ncbi.nlm.nih.gov/pubmed/20236471

88

Sanja Petrusevska Marinkovic, et al.

24. Woodhouse PR, Khnaw K T, Plummer M, Foley A,
Meade TW. Seasonal variations of plasma fibrinogen
and factor VII activity in the elderly: winter infec-
tions and death from cardiovasucalre disease. Lancet;
1994:19; 343: 435-439.

25. Serhan CN, Chiang N, Van Duke TE Resolving
inflammation: dual anti-inflammatory and pro-reso-
lution lipid mediators. Nat Rev Immnol 2008; 8:
349-361.

26. Kasal J, Jovanovic Z, Clermont G, Weissfeld LA,
Kaplan V, et a. Comparison of Cox and Gray's sur-
vival models in severe sepsis. Crit Care Med; 2004:
32: 700-707.

Pezume

YJOI'ATA HA CEPYMCKUTE
KOAT'YJAIIMOHU ®AKTOPH BO
JUPEPEHIINJATHATA JTUJATHO3A
KAJ HAIIMEHTHA CO ITIHEBMOHUJA
N IMAPAITHEBMOHHWYEH U3JIUB

Cama Ilerpymencka-MapuHKoOBHK?,
Hpena Konposa-Tony3oBckal,
3BonKk0 MusenkoBuk', Bucepka Kaepa?

! YHUBEp3UTETCKA KJIMHHUKA 32 UH()EKTUBHU
oonectu, Memunuacku dakynrer, Ckorje,
P. Maxkenonuja

2 Y HUBep3MTETCKA KJIMHUKA 3a IyJIMOJIOTHja
U ajieprojioruja, Meaunuacku (Qakynrer,
Ckomje, P. Makenonuja

I]en Ha oBaa cTyauja € Ja ce MICHTH(UIM-
paar QaxTopuTe Ha Koarynamuja ¥ (uOpUHOIN3a
KOM HMMaaT MPUIOHOC BO AudepeHImjaaHa Jujar-
HO3a Ha TAIlMEeHTH CO BOHOOJIHUYKH 3/J00MeHa TTHEB-
MOHHja 0€3 U3JIMB, MAIMEHTH CO HEKOMILTHIPAH U
CO KOMIUIMLIMPAH MaparHeBMOHHYEH U3JIMB.

Koarymannonunor cucrem koj e (yHmameH-
TaJIeH 3a OJIP’KyBamb-¢ Ha XOMEOCcTa3aTa yuecTByBa 1
BO BOCIAJIMTEITHHUOT IIPOLIEC KOj CE jaByBa Kaj BOH-
OONHMYKH 3700HMeHa MHEBMOHMja M MapamHEeBMO-
HUYHA n3nmuBH. DakTopuTte Ha Koarymanvja u Quod-
pHHOJIN3a Y4YeCcTBYBaaT BO KJIETOYHATa mponude-
panyja ¥ MuTpaiyja, Kako U BO CHHTe3a Ha WH-
(h1aMaTOpHU MEIHjaTOPH.

EBanmyupaBme mnaboparopucku mpoduna Ha
Koarynanvdja u (uOpHHONIM3a BO cepyM Kaj 148
MAIMeHTH CO BOHOOIHWYKA THEBMOHH]a 0e3 H3IHUB,
50 manyeHTH cO HEKOMIUTUIMPAH NapanHEeBMOHUYCH
WBUB U 44 CO KOMIDIMIIMPAH MapalTHEBMOHHYCH W3-
nuB. ['m onpenyBaBMe KoarylalMOHHTE TECTOBU KOH
ro MepaT BpeMeTO IOMHMHATO O]l aKTHBalWja Ha
KoaryJjamndoHaTa KackaJa co OCBPT Ha Pa3IMuHUTE
HAYMHU Ha TeHeparuja Ha GuodpuH. Kako mociemuma
Ha OBaa aKTUBAINYja Ha GUOPUHOIUTUIKHOT CUCTEM
ce 3rojieMyBa HUBOTO Ha J[-muMepu BO I1a3ma Koe
€ OIpelyBaHO BO CUTE TPU IPYIH MAIIHECHTH.

[ManmenTture Gea co cpeana Buo3spact +£SD
(53,82 £+ 17,5) mun.-makc. 18-93 roaunu. Curuu-
(hMKaHTHO TIOBHCOKH BPEIHOCTH Ha TPOMOOILIUTH
Oea BO Tpymara coO KOMIUIMIMPAH MaparmHEeBMOHH-
4eH u3nmB co Meaujana 412 x 0%L (pamr 323-513
x 10%L). IIpofo/IKeHO aKTHBUPAHO MPOTPOMOMH-
cko Bpeme (allTT) Oemie cUrHU(UKAHTHO CO MTOBH-
COKH BpEIHOCTH BO HCTara rpyna MalUeHTH CO
Menujana 32 cek. (panr 30-35 cek.). Cpennu Bpen-
HoctH Ha J[-nmMepu Bo tuiazmara Oea 3266,5 +
1292,3 ng/ml kaj manueHTH CO KOMILTUIIUPAH Mapa-
THEBMOHHMYCH H3JIMB, Kaj OHHE CO BOHOOJIHMYKA
MHeBMOHHU]a 0e3 m3nuB 1646,6 £ 1204 ng/ml u kaj
NalUeHTH CO HEKOMIUIMIMPAaH MapalHeBMOHUYCH
usnuB 1422,9 + 970 ng/ml.

Koarymanuonuor cucrem u (GuOpuHOIN3a
“MaaT 3HadajHa yJora BO Pa3BOjOT M MaTOPHU3UOIIO-
rujaTa Ha BOHOOJHHMYKA ITHEBMOHHUja M TaparHEeB-
MOHHUYHHTE U3JIUBH.

Kayuynu 360poBu: xoaryianuonu (akropu, ¢pudpuHo-
Jn3a, BOHOOJHMYKA ITHEBMOHMja, MApalHEBMOHHUYEH W3-
JIUB, HEKOMILUIMLIMPAH MapariHeBMOHMYCH W3JIMB, KOMIUTH-
LUpaH NaparnHeBMOHUYEH U3JIHB, [[-numepu



	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page

