Original article

Increased levels of inflammatory markers
in hypertensives with target organ damage
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Abstract

Introduction: Inflammatory markers have been reported to be elevated in hypertension.

Aim: We compared levels of inflammatory markers between hypertensives (HT) with target organ damage (TOD) but without
associated clinical conditions (ACC), n=55, HT with ACC, n=42, HT without TOD/ACC, n=22 and normotensive controls, n=41.

Methods: Serum levels of CRP, fibrinogen, TNF-a and anti-HSP60 antibodies were measured. Hypertensive complications
were assessed on the basis of clinical history and the following investigations: M-mode echocardiography (left ventricular
hypertrophy), Doppler: mitral and pulmonary vein flow and isovolumetric relaxation time (diastolic dysfunction), vascular
ultrasound (common carotid artery intima-media thickness - IMT), pulse wave velocity (carotid-femoral arterial stiffness) and
creatinine concentration (renal function).

Results: HT with TOD had higher concentrations of CRP than controls (1.71 vs 0.76 mg/|, p <0.0001); higher fibrinogen and
TNF-a. vs controls and also vs HT without TOD/ACC (2.80 vs 2.53 vs 2.49 g/l, p <0.0001) and (2.49 vs 2.00 vs 1.83 pg/ml, p=0.04),
respectively. HT without TOD/ACC did not differ from the control group in inflammatory marker concentrations. HT with ACC
did not differ from HT with TOD in inflammatory marker concentrations. There were no differences in anti-HSP60 antibody
concentrations between all groups. In multiple regression analysis only IMT was influenced by inflammatory markers:

fibrinogen (3=0.2, p=0.02) and TNF-a, (3=0.17, p=0.05).

Conclusions: We conclude that inflammatory markers are elevated in HT with TOD and are not elevated in uncomplicated

HT without TOD.
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Introduction

Essential arterial hypertension (HT) coexists with
a number of risk factors that promote the development
of complications and add greatly to the global risk as-
sociated with this disease [1]. Inflammatory markers,
similar to traditional risk factors, may coexist with HT.
In cross-sectional studies levels of various inflammato-
ry markers, such as C-reactive protein (CRP), fibrinogen,
tumour necrosis factor a (TNF-a) and heat-shock pro-
tein 60 (HSP60) have been shown to be higher in hy-
pertensives than in normotensives [2-6]. There is evi-
dence from a prospective study showing a relationship
between inflammation and HT [7]. Prospective studies
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have also proved that inflammatory markers such as
CRP, fibrinogen, TNF-a. and antibodies to HSP60 can
predict increased risk of atherosclerotic complications
[8-11]. Some studies suggest that inflammatory mar-
kers are associated with arterial or cardiac remodelling.
C-reactive protein, fibrinogen and anti-HSP60 were
found to correlate with intima-media thickness (IMT)
[1-15], although an independent correlation between
CRP and IMT was not confirmed by other investigators
[16]. C-reactive protein and fibrinogen have also been
shown to be associated with arterial stiffness [12,17]. In
one study, hypertensives with elevated fibrinogen level
had greater chance of having at least one preclinical
cardiovascular abnormality such as left ventricular
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hypertrophy (LVH) or increased arterial stiffness [12]. In
the same study, LV mass (LVM) correlated, in multiple
regression analysis, with fibrinogen level.

Since concentrations of inflammatory markers tend to
correlate with cardiovascular remodelling and atheroscle-
rotic complications it could be possible that target organ
damage (TOD) and/or atherosclerotic complications are
responsible for increased levels of inflammatory markers
that are seen in hypertensives. We hypothesised that
levels of inflammatory markers would be higher in hyper-
tensives with TOD or atherosclerotic complications and
that there would be a link between these markers and
indices of subclinical HT-induced cardiovascular remodel-
ling. To verify this hypothesis, a cross-sectional study was
designed to measure various atherosclerosis-associated
inflammatory markers (CRP, fibrinogen, TNF-a,, anti-
-HSP60 antibodies) in hypertensives with associated clini-
cal conditions (ACC), hypertensives with TOD but without
ACC, hypertensives without TOD/ACC and healthy normo-
tensives. We also assessed the relationship between
these markers and intima-media thickness (IMT), pulse
wave velocity, LVH and parameters of LV diastolic function.

Methods

Characteristics of patients and controls

Patients of a specialised HT outpatient unit at a uni-
versity teaching hospital with diagnosed essential HT
entered the study. Those with acute inflammatory con-
dition within the previous 6 weeks, chronic inflamma-
tion or infection, autoimmune disease, cancer, severe
heart or renal failure, myocardial infarction, unstable
angina or stroke within the previous 3 months, diabetes
or other endocrine disorder were excluded.

There were 119 hypertensives, mean age 55.9+11
years, 63 men and 56 women, including 100 patients
with severe and 19 patients with moderate HT. All pa-
tients received combined antihypertensive treatment;
median duration of HT was 11 years. The following data
were obtained from all patients: age, weight, height,
atherosclerotic complications (coronary heart disease,
stroke, intermittent claudication), smoking and current
pharmacotherapy.

Forty-one healthy volunteers without a history of HT
(24 women and 17 men, mean age 52.0+9 years) served
as controls. To exclude subjects with undetected HT, all
controls had their blood pressure measured conventio-
nally with a mercury sphygmomanometer and 24-hour
ambulatory blood pressure monitoring (ABPM) (Space-
Labs 90207). Arterial hypertension was diagnosed when
mean conventional blood pressure obtained on two se-
parate occasions exceeded normal limits (>140 mmHg
for systolic and >90 mmHg for diastolic blood pressure),

when the subject was receiving an antihypertensive drug
or when mean systolic or diastolic blood pressure for the
entire 24 hrs (ABPM) exceeded 125 and 80 mmHg,
respectively [1]. In the control group, the ABPM mean
systolic blood pressure was 118+6 mmHg and diasto-
lic—75+4 mmHg. The conventional mean systolic and dia-
stolic blood pressure were 122+9 mmHg and 80+6 mmHg,
respectively. None of the controls received medical
therapy.

Laboratory tests

Blood samples were obtained at least 12 hours after
the last meal. Concentrations of fibrinogen and lipids we-
re measured directly after blood sampling. Plasma and se-
rum samples for measurements of CRP, TNF-a,, creatinine
and anti-HSP60 antibodies were frozen at —30°C and as-
sayed after collection of all the material. Concentrations
of serum CRP were determined using a high sensitivity
nephelometric assay — the Dade Behring N Latex CRP mo-
no kit with the sensitivity range 0.175-11 mg/l and Behring
Nephelometer Analyzer Il. Fibrinogen was measured using
the modified Klauss method with the Dade Behring Mul-
tifibren U kit (sensitivity range: 0.8-2 g/l) and an automa-
tic analyser, the Behring Coagulation System. Concentra-
tions of serum TNF-a. were measured using a quantitati-
ve sandwich immunoassay technique with the Quantiki-
ne HS Human TNF-a,, R&D Systems kit with a limit of de-
tection of 0.12 pg/ml. Concentrations of plasma IgG, IgA
and IgM antibodies to human HSP60 were determined
using ELISA with the Anti-Human Hsp60 (total), Stress-
gen Biotechnologies kit with a limit of detection of
2.88 ng/ml.

Echocardiographic measurements

All echocardiographic studies were performed with
a Hewlett-Packard Sonos 2000 and 2.5 MHz transducer
by a single, experienced cardiosonographer, who was
unaware of the biochemical and clinical data. M-mode
echocardiograms were obtained from parasternal view
under 2D control and all LV and Doppler parameters we-
re calculated as the mean of at least three consecutive
measurements. Left ventricular mass was calculated
with the Devereux formula: LVM=0.8 {1.04 (IVS + LVEDD
+ PWT)*— (LVEDD)*} + 0.6 g. Left ventricular hypertrophy
was defined according to the ESC guidelines, i. e.
when LVM index was >125g/m? in men and >110g/m? in
women [1]. Pulse wave (PW) Doppler recordings were
performed in the apical four-chamber projection with
a 2.0 MHz transducer. Pulse wave Doppler sample volu-
me was placed in LV at the tips of the mitral leaflets to
obtain the mitral flow profile. To detect diastolic dys-
function in patients with pseudonormalisation of mitral
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inflow, we also evaluated pulmonary venous flow velo-
cities with pulsed Doppler sample volume placed in the
left atrium, with the help of colour Doppler, at the orifi-
ce of the pulmonary veins that offered the optimal
signal for analysis. Left ventricular diastolic function was
measured from the following parameters: the ratio of
early (E) to late (A) peak velocities of transmitral flow
(E/A), E wave deceleration time (EDT), isovolumetric
relaxation time (IVRT), peak forward pulmonary venous
flow velocity at systole and diastole and peak retrograde
pulmonary venous flow at atrial contraction. Diastolic
dysfunction was diagnosed according to the guidelines of
the European Study Group on Diastolic Heart Failure
using the above-mentioned parameters [18].

Pulse wave velocity (PWYV)
and IMT measurements

All measurements of IMT and PWV were performed
by the same physician, who was unaware of the bioche-
mical and clinical data. The intima-media thickness was
measured in the left and right common carotid artery on
the near and far wall, two cm distal from the carotid
bifurcation using a HP Sonos 2000 and 7.5 MHz sector
transducer in the B-mode. The intima-media thickness
was not measured in areas of obvious localised thicke-
ning (over 100% increase in thickness compared with nor-
mal adjucent wall). In each patient IMT was determined
as the average of 12 consecutive measurements. The IMT
value >0.9 mm was considered abnormal [1]. Carotid-fe-
moral PWV was measured using an automatic device re-
cording transcutaneously the pulse pressure wave simul-
taneously at two distant sites (Complior, Colson, Garges
les Genose, France and the TY 306 pressure transducer,
Fukuda Denshi, Tokyo, Japan). Transducers were placed at
the base of the neck for the right common carotid artery
and over the right femoral artery. The distance travelled
by PW was measured over the body surface as the distan-
ce between the two transducers. Carotid-femoral PWV
was automatically calculated by dividing the distance be-
tween the two points by transit time determined by the
Complior device. At least 15 technically correct single
measurements were obtained in each subject to calcula-
te the average velocity. The PW value >13 m/s was consi-
dered abnormal [19].

Statistical analysis

Variables with skewed distribution (CRP, fibrinogen,
TNF-a,, anti-HSP60 antibodies) were transformed loga-
rithmically for further analysis with parametric tests.
The ANOVA test was used to compare mean values
between groups with Scheffe’s test for post-hoc analy-
sis; Kruskall-Wallis ANOVA was used in the case of not
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normally distributed variables. ANCOVA was used to
adjust for confounding factors (age, BMI, smoking). Mul-
tiple regression analysis was used to assess relation-
ships between inflammatory variables and cardiovascu-
lar remodelling indices. The Pearson Chi-square test was
used to compare frequency of hypercholesterolaemia,
smoking and gender distribution among groups. Statisti-
cal analysis was performed with Statistica for Win-
dows 6.0 PL software (StatSoft Inc., Tulusa, Oklahoma,
USA). A p value <0.05 was considered significant.

Results

Among hypertensives there were 42 patients with
ACC which included: coronary heart disease — 33 pa-
tients, previous stroke — 11 patients, and intermittent
claudication — 2 patients. Among patients without
ACC, 55 were identified as having preclinical TOD, inclu-
ding LVH in 40 patients, LV diastolic dysfunction in 34
patients (most of these also had other TOD, only 4 pa-
tients had isolated diastolic dysfunction), increased IMT
in 14 patients, increased PWV in 40 patients and mild
renal failure (creatinine >115 pmol/l for men,
>107 umol/l for women) in 6 patients. There were no
differences in age between controls versus hypertensi-
ves without TOD/ACC and also versus hypertensives
with TOD. As compared with hypertensives without
TOD/ACC, patients with TOD were older and, as compa-
red with controls, had higher body mass index (BMI)
(Table I). There were no differences in smoking, mean li-
pid levels or frequency of hypercholesterolaemia (defi-
ned as total cholesterol >5.0 mmol/l or LDL >3.0 mmol/I
or treatment with statins) between the groups.

Results of the laboratory tests are summarised in
Table Il (raw data) and Table Ill (adjusted data). Hyper-
tensives with TOD as well as hypertensives with ACC
were found to have higher CRP, fibrinogen and TNF-a
levels as compared with healthy normotensives and
with hypertensives without TOD/ACC. After adjustment
for age, BMI and smoking, the differences remained
significant for CRP and fibrinogen, whereas the diffe-
rences for TNFa were of borderline significance
(p=0.07). Hypertensives without TOD/ACC did not differ
from the controls in inflammatory marker levels. There
were no differences in inflammatory marker levels
between hypertensives with TOD and hypertensives
with ACC. No differences were observed in anti-HSP60
antibody values between the subgroups.

Of the cardiovascular remodelling indices (IMT, LVH,
PWYV, and LV diastolic function), only IMT was associa-
ted with inflammatory markers in multiple regression
analysis. When taking into account age, BMI, total cho-
lesterol, pack-years, anti-HSP60, TNF-a,, CRP, fibrino-
gen, creatinine and systolic blood pressure, there were
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Table I. Characteristics of the study population

Parameter HT without TOD/ACC HT with TOD HT with ACC Controls p
Number [n] 22 55 42 41 —
Age [years + SD] 46.6+12 57.3+10# 58.9+11* # 52.0+9 0.001
Gender Males 12 27 24 17 0.52
Females 10 28 18 24

BMI [kg/m?] 26.2+3 28.3+3* 27.3+4 25.8+3 0.004
Total cholesterol [mmol/I] 5.6+0.8 5.5+1.0 5.5+1.0 5.7+0.9 0.91
LDL cholesterol [mmol/] 3.4+0.7 3.4+0.8 3.2¢1.0 3.5¢0.8 0.70
HDL cholesterol [mmol/I] 1.4+0.3 1.3+0.5 1.4+0.8 1.4+0.4 0.84
Triglycerides [mmol/1] 2.0£2.2 1.8+0.8 2.2+11 1.6+0.8 0.10
Hypercholesterolaemia [%] 82 87 81 76 0.60
Smoking [pack-years] 5.9+10 8.7+12 12.1+14 4.7£10 0.14
Smoking (current) [%] 23 15 14 20 0.76
Smoking (past and current) [%)] 41 49 59 37 0.18

Abbreviations: HT — hypertension; TOD — target organ damage; ACC — associated clinical conditions

*vs controls
# vs HT without TOD/ACC

Table Il. Markers of inflammation in hypertensives according to the presence of TOD and complications

Parameter [unit] HT without TOD/ACC HT with TOD HT with ACC Controls p
n=22 n=>55 n=42 n=41

CRP [mg/1] 1.02(0.56-1.86) 171(0.92-2.53)*  196(11-3.65)* # 0.76(0.45-1.24) 0.0001

Fibrinogen [g/!] 2.49 (2.30-2.70) 2.80(2.50-3.40)* # 3.05(2.50-3.45)* # 2.53(2.30-2.80) 0.0001

TNF-o [pg/ml] 1.83(1.35-2.45) 2.49(1.90-3.29)* # 2.54(1.79-3.28) 2.00(1.59-2.75) 0.04

anti-HSP60 [ng/ml] 11.19 (7.20-13.20) 11.60(9.00-18.90)  11.45(7.50-20.40) 14.23(8.80-18.10) 0.28

Data presented as geometric means plus interquartile range (25 -75th percentile). Abbreviations: as in Table |

*vs controls
# vs HT without TOD/ACC

Table lll. Markers of inflammation in hypertensives according to the presence of TOD complications. Data

adjusted for age and BMI.

Parameter [unit] HT withoutTOD/ACC HT with TOD HT withACC Controls p
n=22 n=>55 n=42 n=41

CRP [mg/l] 1.05 156 191 0.78 0.001

Fibrinogen [g/l] 2.52 2.85 2.96 2.53 0.001

TNF-a [pg/ml] 1.83 2.51 2.40 2.01 0.07

Values expressed as geometric means. Abbreviations: as in Table |

significant relationships between IMT and age, fibrino-
gen and TNF-a (Table IV).

Discussion
C-reactive protein and fibrinogen

In the present study, higher CRP and fibrinogen le-
vels were found in hypertensives with TOD and also in

hypertensives with ACC than in hypertensives without
TOD/ACC and controls. The CRP and fibrinogen levels in
patients with uncomplicated HT without preclinical
TOD (i. e. without LVH, with normal LV diastolic func-
tion, normal IMT, normal PWV and normal renal func-
tion) were similar to those in controls. Hypertensives
with TOD did not differ in CRP or fibrinogen levels from
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Table IV. Correlations between intima-media
thickness and other parameters in multiple
regression analysis

parameter B p
Age 0.59 0.0001
Fibrinogen 0.20 0.02
TNFo 0.17 0.05
BMI 0.11 0.17
Systolic blood pressure 0.11 0.17
Anti-HSP60 -0.05 0.53
CRP -0.02 0.83
Pack-years 0.10 0.24
Total cholesterol 0.03 0.68
Creatinine -0.12 0.19

Multiple R=0.74, r?=0.55, p <0.0001

hypertensives with ACC. Adjustment for potential con-
founding factors (age, BMI) did not affect the results
significantly. In the present study, fibrinogen but not
CRP was found to influence slightly the IMT values in
multiple regression analysis. There was a weak correla-
tion between CRP and IMT in univariate analysis
(results of univariate analyses not shown) but in multiple
regression, after adding fibrinogen, age and BMI as
covariates, this association became insignificant. This is
similar to the results of a large cross-sectional study
that assessed the relationship between CRP and indica-
tors of subclinical atherosclerosis [16].

Studies in large groups revealed elevated CRP and
fibrinogen levels in hypertensive patients and a corre-
lation of these markers with blood pressure (Table V)
[3, 4, 8, 20-22]. In these studies, CRP and fibrinogen le-
vels were evaluated in patients who were not divided
into those with complicated or uncomplicated HT. For
this reason it is not clear whether increased CRP and
fibrinogen levels were found only in patients with

complicated HT similar to our study. However, other
studies demonstrating a correlation between CRP
and/or fibrinogen with increased IMT [23], impaired
renal function [24], retinopathy, LVH [25], arterial com-
pliance (PWV) [17], and a risk of stroke or myocardial
infarction [26, 27], imply that it is possible. What is
more, in three studies increased fibrinogen level was
found in patients with complicated HT [12, 22, 28].

Tumour necrosis factor

In the present study higher levels of TNF-o. were fo-
und in hypertensives with TOD as compared with con-
trols and hypertensives without TOD/ACC. There was
a weak positive correlation in multifactorial analysis be-
tween increased TNF-a and increased IMT. Evidence on
the relationship between HT and TNF-a is limited. So-
me investigators have demonstrated higher levels of
TNF-a in patients with HT [6, 29], while others have fa-
iled to detect such a relationship [30, 31]. None of these
studies considered the effects of TOD/ACC, which may
be a reason for the disparity. Only Ridker et al. in their
prospective study have shown that TNF-a, similar to
other inflammatory markers, may be a predictor of car-
diovascular complications [10]. This may be a reason for
the higher levels of TNF-a in patients with complicated
HT in the present study.

Heat-shock proteins

Elevated blood pressure is a mechanical stress to
the endothelium — theoretically it may be a factor indu-
cing enhanced expression of heat-shock proteins on
the endothelial cell surface. Animal models have revealed
a relationship between elevated blood pressure and
increased expression of HSP [32]. In the present study
there were no differences in levels of anti-HSP60 anti-
bodies between hypertensives and normotensives.
Pockley et al. obtained similar results assessing levels
of HSP60 and anti-HSP60 antibodies in hypertensives
[5]. These investigators found that levels of HSP60, but

Table V. Studies demonstrating the relationship between inflammatory markers and arterial hypertension

Higher levels of CRP, fibrinogen, TNF-a. and HSP60 in hypertensives Kannel et al. 1987 [21], Dotevall et al. 1994 [20], Lip et al. 1995 [33],

showed in cross-sectional studies (without assessment of the
presence of target organ damage).

Folsom et al. 1998 [4], Koenig et al. 1999 [8], Rohde et al. 1999 [34],
Bautista et al. 2001 [35], Yamada et al. 2001 [36], Pockley et al.
2002 [5], Furumoto et al. 2002 [29], Bermundez et al. 2002 [37],
Sung et al. 2003 [38], Blake et al. 2003 3], Bautista et al 2004 [6].

Increased risk of hypertension in patients with higher CRP levels in
a prospective study.

Sesso et al. 2003 [7].

Increased levels of fibrinogen in hypertensives with target organ
damage in cross-sectional studies.

Sechi et al. 2000 [22]. Lechi et al. 2003 [38].

Increased risk of target organ damage in hypertensives with
higher fibrinogen levels in a prospective study.

Kardiologia Polska 2006; 64: 7
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not anti-HSP60 antibodies, were increased, and that
HSP60 but not anti-HSP60 antibodies correlated with
the IMT values. The results of these studies and our fin-
dings suggest increased expression of HSP60 in HT wi-
thout enhanced autoimmune reaction mediated by an-
ti-HSP60 antibodies.

Limitations of the study

All four subgroups were not well matched with re-
spect to age. Yet there were no differences in age be-
tween controls and hypertensives without TOD/ACC
and also between controls and hypertensives with TOD.
Age difference was only significant between hyperten-
sives with ACC and those without TOD/ACC as well as
controls, and also between hypertensives with TOD ver-
sus those without TOD/ACC. This was taken into consi-
deration by using age-adjusted comparison (ANCOVA)
and using age as a correlate in multi-regression analy-
sis. A rather small number of patients and a large panel
of studies to exclude TOD, including PWV, IMT and LV
diastolic function assessment, which are rarely perfor-
med in clinical practice, resulted in an unexpectedly low
number of hypertensives without TOD/ACC and dispa-
rate group numbers. This leads to increased risk of type
one and type two errors. However, to the best of our
knowledge, there are no studies evaluating inflamma-
tory markers in a larger group of patients with uncom-
plicated HT without TOD. Diabetic patients were exclu-
ded from the present study, and therefore our study
group could not be representative of the general hyper-
tensive population. However, in diabetics levels of in-
flammatory markers are higher and complications are
more frequent, which could affect the results [27]. In
the present study, we did not analyse separately the
effects of statins on the level of CRP; however, of 31 pa-
tients receiving statins, almost all had complicated HT.
This could have slightly reduced CRP levels in this gro-
up. However, the major outcome of the study was
generally unchanged because, despite statin therapy,
levels of CRP were much higher in patients with compli-
cated HT as compared with the other groups.

Conclusions

The present findings are concordant with other
cross-sectional studies showing increased levels of va-
rious inflammatory markers in essential HT. However, in
none of the studies assessing CRP level in HT was the
presence of TOD and atherosclerotic complications ta-
ken into consideration. In the present study, in which
TOD was studied thoroughly, we found that levels of in-
flammatory markers were not elevated in hypertensi-
ves without TOD and atherosclerotic complications. In

contrast, patients with only preclinical TOD had higher
levels of CRP, fibrinogen and TNF-a than controls and
no different than the group with clinical atherosclerotic
complications. A question arises whether inflammatory
markers and TOD are parallel indicators of high global
risk in these hypertensives or if they are pathophysiolo-
gically related. In this study, in multiple regression ana-
lysis, TNF-a. and fibrinogen levels did correlate with IMT,
yet prospective data on the effect of inflammatory mar-
kers on the development of TOD are scarce; therefore it
is still difficult to answer this question.
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Podwyzszone stezenia markeréw zapalenia u chorych
na samoistne nadci$nienie tetnicze z powiklaniami narzadowymi

Marek Jastrzebski, Danuta Czarnecka, Marek Rajzer, Kalina Kawecka-Jaszcz

I Klinika Kardiologii, Collegium Medicum, Uniwersytet Jagiellonski, Krakow

Streszczenie

Wstep: W licznych badaniach stwierdzono podwyzszone stezenia markeréw zapalenia u chorych na samoistne nadcisnienie
tetnicze (HT).

Cel: Porownanie stezenia markeréw zapalenia pomiedzy: chorymi z HT z uszkodzeniami narzadowymi (TOD), ale bez
choréb powigzanych (ACC), n=55, chorymi z HT z ACC, n=42, chorymi z HT bez TOD/ACC, n=22 oraz osobami zdrowymi, n=41.

Metodyka: Oznaczono stezenie biatka c-reaktywnego (CRP), fibrynogenu, czynnika martwicy nowotworu (TNF-a) oraz
przeciwciat przeciw biatkom szoku cieplnego 60 (anty-HSP60). Obecnos¢ TOD oraz ACC oceniono na podstawie wywiadu oraz
badan: echokardiografii M-mode (przerost miesnia lewej komory), echokardiografii dopplerowskiej: profil naptywu mitralnego i
z 2yt ptucnych (funkcja rozkurczowa), ultrasonografii: tetnica szyjna wspélna (grubos¢ kompleksu intima-media, IMT), pomiaru
szyjno-udowe] predkosci fali tetna aparatem Complior, oraz stezenia kreatyniny (uszkodzenie nerek).

Wyniki: HT z TOD mieli wyzsze stezenie CRP niz grupa kontrolna (1,71 vs 0,76 mg/l, p <0,0001); oraz wyzsze stezenie
fibrynogenu (2,80 vs 2,53 i vs 2,49 g/|, p <0,0001) i TNF-a. (2,49 vs 2,00 i vs 1,83 pg/ml, p=0,04) w stosunku do grupy kontrolnej
a takze w stosunku do grupy HT bez TOD/ACC. Grupa HT bez TOD/ACC nie réznita sie od grupy kontrolnej, a grupa HT z ACC
nie réznita sie od grupy HT z TOD w zakresie markeréw zapalenia. W analizie regresji wieloczynnikowej na IMT niezaleznie
wptywaty nastepujgce markery zapalenia: fibrynogen (3=0,2, p=0,02) i TNF-a, (3=0,17, p=0,05).

Wnhioski: Stezenie markerow zapalenia jest podwyzszone u chorych na nadcisnienie tetnicze powiktane uszkodzeniami
narzadowymi lub chorobami powiazanymi. U chorych z nadcisnieniem niepowiktanym nie stwierdzono podwyzszonego
stezenia markeréw zapalenia.

Stowa kluczowe: nadcisnienie tetnicze, powiktania narzadowe, zapalenie, biatko c-reaktywne, fibrynogen, czynnik martwicy
nowotworu
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