Anaemia and low body mass index are associated with increased
cardiovascular disease in patients with Takayasu arteritis
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ABSTRACT

Objective. Despite the high preva-
lence of cardiovascular disease (CVD)
among patients with Takayasu arteritis
(TA), few studies have identified its clin-
ical correlates. The aim of this study
was to analyse the prevalence of CVD
and its association with traditional CV
risk factors and disease-related vari-
ables in patients with TA.

Methods. A fotal of 262 consecutive
patients with a diagnosis of TA between
January 2009 and July 2013 were in-
cluded in this study. The primary out-
come was CVD, defined as the presence
of a previous history of myocardial
infarction, angina, coronary disease,
coronary bypass surgery, coronary an-
gioplasty, and stroke. Multivariate lo-
gistic regression analysis was used to
determine the relationship of conven-
tional CV risk factors and TA-related
variables to the presence of CVD.
Results. CVD was present in 64 (24.4%)
of patients with TA. Of the total cohort,
16 (6.1%) had a history of myocardial
infarction, 31 (11.8%) had angina and
24 (9.2%) had stroke. Multivariate lo-
gistic regression analysis revealed that
anaemia (OR, 2.449; 95% CI: 1.167—
5.141, p=0.018), low body mass index
(OR, 0.821; 95% CI: 0.723-0.932,
p=0.002), advancing age (OR, 1.050;
95% CI: 1.013-1.088, p=0.007), hyper-
lipidaemia (OR, 3.792; 95% CI: 1.647—
8.727, p=0.002), and family history of
CVD (OR,2.915;95% CI: 1.188-7.153,
p=0.019) were significantly associated
with the presence of CVD.

Conclusion. Our study suggests that
in addition to traditional CV risk fac-
tors, anaemia and low body mass index
are independently associated with in-
creased CVD in patients with TA.

Introduction

Takayasu arteritis (TA) is a chronic
inflammatory vasculitis of unknown
actiology, which primarily involves
large vessels, especially the aorta and
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its main branches, as well as coronary
and pulmonary arteries. Inflammation
in arterial wall may lead to luminal ste-
nosis, occlusion, dilation, or aneurysm
formation (1, 2).

Growing evidence suggests that diseas-
es associated with chronic inflammation
result in premature atherosclerosis (3-
5). In this regard, TA is associated with
increased mortality, which is predomi-
nantly due to accelerated atherosclero-
sis (6-8). In autopsy reports, atheroscle-
rotic changes have been found in young
patients with TA (9, 10). Supporting
these findings, imaging technology as-
sessment has also confirmed early ath-
erosclerosis in TA (11, 12). Therefore,
identification of early signs of cardio-
vascular disease (CVD) is important so
that effective CV protective strategies
can be promptly implemented. The risk
factors for CVD in the general popula-
tion have been well characterised (13).
Many of these traditional risk factors
are also present among patients with TA
(14, 15). However, it is unclear whether
these factors are independently predic-
tive of CVD among patients with TA.
As a chronic inflammatory disease, TA-
related variables may also contribute
to the development and progression of
these complications. Therefore, in the
present study, we set out to investigate
whether traditional CV risk factors, as
well as TA-related disease characteris-
tics, are associated with increased CVD
in patients with TA.

Materials and methods

Patients

Atotal of 262 consecutive patients with
TA in Fuwai Hospital from January
2009 to July 2013 were included in this
study. All patients fulfilled the 1990
American College of Rheumatology
criteria for TA (16): age at disease onset
<40 years; claudication of extremities;
a decreased brachial artery pressure;
blood pressure difference >10 mmHg;
bruits over subclavian arteries or aorta;



and abnormalities on arteriography. A
patient was diagnosed with TA if at
least 3 of these 6 criteria were present.
The study protocol was approved by
the Institutional Ethics Committee of
the Fuwai Hospital, and all of the par-
ticipants signed an informed consent.

Classification criteria

TA is classified into four types accord-
ing to Lupi-Herrera’s criteria: type I,
arteritis involvement of the aortic arch
and its major branches; type II, arte-
ritis involvement of the thoracic and
abdominal aorta; type III, arteritis in-
volvement of the whole aorta; and type
IV, arteritis involvement of the pulmo-
nary artery (17).

Measured variables

The measured patient characteristics
included baseline demographics (age,
gender, height, weight, and body mass
index [BMI, calculated as weight in
kilograms divided by the square of
height in metres]), past medical history
(hypertension, diabetes mellitus, hyper-
lipidaemia, smoking, alcohol consump-
tion, and family history of CVD), CV
risk factors (systolic blood pressure,
diastolic blood pressure, total choles-
terol, low density lipoprotein cholester-
ol, high density lipoprotein cholesterol
[HDL-C], triglyceride [TG], fasting
glucose, serum creatinine, blood urea
nitrogen, and uric acid), disease-related
variables (disease duration, anaemia, al-
bumin level, erythrocyte sedimentation
rate [ESR], high-sensitivity C-reactive
protein [hs-CRP], and clinical classifi-
cation) and medication use (prednisone,
aspirin, angiotensin-converting enzyme
inhibitor, angiotensin receptor blocker,
[-blockers, calcium channel blockers,
diuretics, and statins).

Definition of anaemia

Anaemia in patients with TA was de-
fined as a haemoglobin concentration
lower than 13 g/dl for male and 12 g/
dl for female according to the World
Health Organisation criteria (18).

Primary outcome

The primary outcome was CVD, de-
fined as the presence of a previous his-
tory of myocardial infarction, angina,
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coronary disease, coronary bypass sur-
gery, coronary angioplasty, and stroke.

Statistical analysis

Continuous data were presented as
mean * standard deviation (SD), and
categorical data were expressed as to-
tal number (percentage). Kolmogorov-
Smirnov test was used to evaluate the
normal distribution of the numerical
data. Differences between the groups
were assessed using independent z-test
or Mann-Whitney U-test for continu-
ous data, and chi-square test or Fisher’s
exact test for categorical data. Mul-
tivariate logistic regression analysis
was used to determine the relationship
of conventional CV risk factors and
TA-related variables to the presence
of CVD. In all of the analyses, a two-
sided significance level of 0.05 was
used (SPSS 17.0; SPSS Inc., Chicago,
Illinois, USA).

Results

Patient characteristics

Table I shows the clinical characteristics
of 262 patients with TA. The average
age of patients with TA was 39.2+13.7
years and 83.2% were female. CVD
was present in 64 (24.4%) of patients
with TA. Of the total cohort, 16 (6.1%)
had a history of myocardial infarction,
31 (11.8%) had angina and 24 (9.2%)
had stroke. The prevalence for CV risk
factors was 61.5% for hypertension, 5%
for diabetes, 24% for hyperlipidaemia,
10.7% for ever-smoking, 5% for alco-
hol consumption, and 14.1% for fam-
ily history of CVD. Of the proposed
disease-related factors, anaemia was
found in 36.3% of patients, and the
mean disease duration was 9.6+10.2
years. Elevated ESR (>20 mm/h) or hs-
CRP (>3 mg/l) was found in 65 (24.8%)
and 122 (46.6%) patients respectively.
Based on the classification criteria,
Type III (42%) was the most frequent
type, followed by Type I (33.6%), Type
11 (17.6%), and Type IV (6.9%).

Traditional CV risk factors

and the presence of CVD

The demographic and clinical charac-
teristics of TA patients with and without
CVD are presented in Table II. Advanc-
ing age (p<0.001), diabetes mellitus
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Table I. Demographic and clinical charac-
teristics of the 262 patients with TA.

Age, years 392 + 137
Female, n (%) 218 (83.2%)
BMI, kg/m? 229 +3.6

Disease duration, years 9.6 +£10.2

Anaemia, n (%)
Hypertension, n (%)

95 (36.3%)
161 (61.5%)

Diabetes mellitus, n (%) 13 (5.0%)

Hyperlipidaemia, n (%) 63 (24.0%)

Smoking, n (%) 28 (10.7%)

Alcohol consumption, n (%) 13 (5.0%)

Family history of CVD, n (%) 37 (14.1%)

Systolic BP, mmHg 1353 £35.0

Diastolic BP, mmHg 762 +20.5

Albumin, g/L 406 +5.1

Fasting glucose, mmol/L 4709

Serum creatinine, umol/L 672 +213

Blood urea nitrogen, mmol/L 5622

Uric acid, umol/L 309.9 + 106.0

Triglyceride, mmol/L 14+0.7

Total cholesterol, mmol/L 45+1.1

HDL-C, mmol/L 13+04

LDL-C, mmol/L 26+09

ESR, mm/h 17.1. £ 20.1

Hs-CRP, mg/L 49 +46

Clinical classification, n (%)

Type 1 88 (33.6%)
Type 11 46 (17.6%)
Type 111 110 (42.0%)
Type IV 18 (6.9%)

Medications at discharge, n (%)

Prednisone 182 (69.5%)
Aspirin 188 (71.8%)
ACEIs 54 (20.6%)
ARBs 42 (16.0%)
p-Blockers 148 (56.5%)
Calcium channel blockers 118 (45.0%)
Diuretics 84 (32.1%)
Statins 73 (27.9%)

Data are presented as mean = SD or as number
(percentage).

BMI: body mass index; CVD: cardiovascular
disease; BP: blood pressure; WBC: white blood
cell; RBC: red blood cell; ALT: alanine ami-
notransferase; AST: aspartate aminotransferase;
HDL-C: high-density lipoprotein cholesterol;
LDL-C: low-density lipoprotein cholesterol;
ESR: erythrocyte sedimentation rate; Hs-CRP:
high-sensitivity C-reactive protein; ACEI: angio-
tensin-converting enzyme inhibitor; ARB: angio-
tensin receptor blocker.h

(p=0.001), hyperlipidaemia (p<0.001),
and family history of CVD (p<0.001)
were more frequent in patients with
CVD than those without CVD. A simi-
lar tendency was also observed for
smoking history, although the differ-
ence between groups was marginally
significant (p=0.053). Fasting glucose
(»=0.001), TG (p=0.023), serum creati-



Associations of anaemia and low BMI with CVD in TA / Q. Liu et al.

Table II. Demographic and clinical characteristics of the TA patients with and without CVD.

CVD present CVD absent p-value
(n=64) (n=198)

Age, years 476 = 144 364123 <0.001
Female, n (%) 49 (76.6%) 169 (85.4%) 0.102
BMI, kg/m? 225+32 23.0 = 3.7 0.334
Disease duration, years 140 £ 133 8.1 +8.6 0.002
Anaemia, n (%) 30 (46.9%) 65 (32.8%) 0.042
Hypertension, n (%) 44 (68.8%) 117 (59.1%) 0.168
Diabetes mellitus, n (%) 8 (12.5%) 52.5%) 0.001
Hyperlipidaemia, n (%) 32 (50.0%) 31 (15.7%) <0.001
Smoking, n (%) 11 (17.2%) 17 (8.6%) 0.053
Alcohol consumption, n (%) 2 (3.1%) 11 (5.6%) 0.436
Family history of CVD, n (%) 18 (28.1%) 19 (9.6%) <0.001
Systolic BP, mmHg 1339 + 34.7 1358 £ 35.1 0.712
Diastolic BP, mmHg 752+ 194 76.5 +20.9 0.647
Albumin, g/L 403 +£43 407 £54 0.573
Fasting glucose, mmol/L 51 +1.1 46 +0.8 0.001
Serum creatinine, umol/L 728 £234 653 +203 0015
Blood urea nitrogen, mmol/L 60+22 5421 0.066
Uric acid, umol/L 336.1 £ 115.5 3014 + 101.6 0.022
Triglyceride, mmol/L 1.6 £0.7 14+0.6 0.023
Total cholesterol, mmol/L 44 +13 45+10 0443
HDL-C, mmol/L 12+04 13+£04 0.003
LDL-C, mmol/L 2612 26+0.8 0.948
ESR, mm/h 18.9 + 249 165+ 18.3 0.801
Hs-CRP, mg/L 44 +44 5047 0.355
Clinical classification, n (%) 0.565

Type 1 25 (39.1%) 63 (31.8%)

Type II 8 (12.5%) 38 (19.2%)

Type IIT 27 (42.2%) 83 (41.9%)

Type IV 4 (6.3%) 14 (7.1%)
Medications at discharge, n (%)

Prednisone 31 (48.4%) 151 (76.3%) <0.001

Aspirin 49 (76.6%) 139 (70.2%) 0.326

ACEIs 11 (17.2%) 43 (21.7%) 0.436

ARBs 13 (20.3%) 29 (14.6%) 0.283

p-Blockers 52 (81.3%) 96 (48.5%) <0.001

Calcium channel blockers 34 (53.1%) 84 (42.4%) 0.135

Diuretics 20 (31.3%) 64 (32.3%) 0.873

Statins 37 (57.8%) 36 (18.2%) <0.001

Data are presented as mean+SD or as number (percentage).

BMI: body mass index; CVD: cardiovascular disease; BP: blood pressure; HDL-C: high-density lipo-
protein cholesterol; LDL-C: low-density lipoprotein cholesterol; ESR: erythrocyte sedimentation rate;
Hs-CRP: high-sensitivity C-reactive protein; ACEI: angiotensin-converting enzyme inhibitor; ARB:

angiotensin receptor blocker.

nine (p=0.015), and uric acid (p=0.022)
were significantly higher, while HDL-
C (p=0.003) was significantly lower
in patients with CVD compared with
those without CVD. Furthermore, more
patients were prescribed [-blockers
(»<0.001) and statins (p<0.001) in the
CVD present group.

TA-related variables and

the presence of CVD

TA disease characteristics between pa-
tients with and without CVD are also

shown in Table II. The mean disease
duration was longer and anaemia was
more frequently in patients with CVD
compared with those without CVD
(p=0.002 and 0.042 respectively).
However, no significant differences re-
garding inflammatory markers ESR or
hs-CRP were found in TA patients with
and without CVD (p=0.801 and 0.355
respectively). Considering the extent
of arterial involvement, there was no
significant difference between the two
groups (p=0.565). Fewer patients were

prescribed prednisone in the CVD pre-
sent group compared with CVD absent
group (p<0.001). Among patients who
received prednisone therapy, there was
no significant difference in the mean
daily dosage between the two groups
(23.1+6.8 vs. 22.9+8.3 mg, p=0.902).

Variables independently associated
with CVD in TA

The results of multivariate logistic re-
gression analysis showed that anaemia
(OR, 2.449; 95% CI: 1.167-5.141,
p=0.018), low BMI (OR, 0.821; 95%
CI: 0.723-0.932, p=0.002), advancing
age (OR, 1.050; 95% CI: 1.013-1.088,
p=0.007), hyperlipidaemia (OR, 3.792;
95% CI. 1.647-8.727, p=0.002), and
family history of CVD (OR, 2915;
95% CI: 1.188-7.153, p=0.019) were
independently associated with increased
CVD in patients with TA after these pa-
rameters were adjusted for sex, disease
duration, smoking, alcohol consump-
tion, hypertension, diabetes mellitus, se-
rum creatinine and uric acid (Table III).

Discussion

To our knowledge, this is the largest
study that has been conducted to date
for the identification of traditional CV
risk factors, as well as TA disease char-
acteristics that contribute to the pres-
ence of CVD in patients with TA. We
found that in addition to conventional
CV factors, anaemia and low BMI were
also independently associated with in-
creased CVD in patients with TA.

Our analysis suggests that several tra-
ditional CV risk factors, including ad-
vancing age, hyperlipidaemia, and fam-
ily history of CVD, are significant clini-
cal correlates for CVD among patients
with TA, as in the general population.
Age has been thought to be an impor-
tant predictor of CVD in the general
population (13). Likewise, we found
5% greater odds of having CVD for
every l-yr increase in age in the mul-
tivariable analysis. Although gender
differences have been found in clinical
and angiographic findings of patients
with TA (19), there was no significant
difference in gender distribution be-
tween patients with and without CVD
in our study, which may be explained
by the female preference in TA.
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Table III. Multivariate logistic analysis to evaluate variables associated with CVD in TA.

Variables OR 95% CI P

Age 1.050 1.013-1.088 0.007
Sex 0.427 0.129-1.411 0.163
Body mass index 0.821 0.723-0.932 0.002
Disease duration 1.016 0.980-1.054 0.386
Anaemia 2.449 1.167-5.141 0.018
Hypertension 0.957 0.455-2.013 0.907
Diabetes mellitus 2.300 0.570-9.285 0.242
Hyperlipidaemia 3.792 1.647-8.727 0.002
Smoking 1.729 0.451-6.621 0.424
Alcohol consumption 0.370 0.053-2.603 0318
Family history of CVD 2915 1.188-7.153 0.019
Albumin 0.978 0.894-1.070 0.626
Serum creatinine 1.004 0.985-1.024 0.669
Uric acid 0.999 0.995-1.003 0.749

CVD: cardiovascular disease.

Our study confirms the findings of oth-
er investigators with regard to the role
of hyperlipidaemia as a strong CVD
correlate (13). Patients with hyperlipi-
daemia were 2.8 times more likely to
have CVD than those without hyper-
lipidaemia after adjustment for other
conventional risk factors and disease-
related variables. With respect to the
lipid profile, the levels of serum TG
were significantly higher, while HDL-
C was significantly lower in CVD pre-
sent group compared with CVD absent
group. In accordance with our results,
several studies determining the car-
diovascular lipid risk levels in patients
with TA observed similar lipid spec-
trum alterations (14, 15).

Individuals with a family history of
CVD are at high risk for developing
atherosclerosis and adverse CV events
(20). For patients with TA, previous
studies demonstrated that family history
of CVD was more common in patients
with carotid atherosclerotic plaques than
those without plaques, although the dif-
ference was not significant (12). One
major explanation for this phenomenon
is that the sample size is relatively small
in that study, with only 8 TA patients with
plaques and 22 patients without plaques.
In our study with a higher number of pa-
tients, we found that patients with fam-
ily history of CVD had 1.9 times greater
likelihood of having CVD than those
without family history, with adjustment
for other confounding factors.

Obesity has been recognised to be a
risk factor for the development of CVD

and is associated with increased mor-
tality in general population (21). This
is an expected observation, since obe-
sity may potentially contribute to in-
creased atherosclerotic burden through
its adverse effects on blood pressure,
lipid metabolism, and insulin resist-
ance (22). However, in our study, we
found that low BMI is associated with
increased CVD in patients with TA.
In consistent with our results, previ-
ous studies have revealed that low
BMI is associated with a significantly
increased risk of CV death among pa-
tients with rheumatoid arthritis (RA)
(23, 24). The underlying mechanisms
of the relationship between low BMI
and the presence of CVD remain un-
clear. It has been reported that subjects
with RA had a higher prevalence of low
BMI, and the reduction in body mass
was greatest for muscle mass, where-
as adipose mass was well-maintained
(25). Thus, low BMI in patients with
TA may reflect low lean body mass,
which has been found to be associated
with functional impairment and physi-
cal disability in older persons (26). Pa-
tients with TA typically have impaired
quality of life and reduced physical
activity, which may contribute to the
increased CVD in TA (27).

Disease activity assessment in TA is
crucial and still remains a difficult chal-
lenge for clinicians. Recently, some
novel disease specific biomarkers have
been investigated for evaluation of dis-
ease activity in TA (28). However, as
TA-related variables, we found no as-

S-19

sociation of the presence of CVD with
inflammatory markers ESR or hs-CRP,
as well as clinical classification. The
possible explanation is that compared
with one-time measurements, serial
monitoring of the changes of ESR or
hs-CRP may be more valuable for the
prediction of CVD in rheumatic dis-
eases (24). There were significant dif-
ferences regarding anaemia and disease
duration between patients with and
without CVD in the univariate analysis.
However, the final multivariate model,
with adjustment for other confounding
factors, did not identify disease dura-
tion as a significant CVD correlate.

Anaemia has been shown to be a risk
factor for mortality in patients with kid-
ney disease and heart failure (29-31). In
prospective, population-based studies,
anaemia was also found to be associ-
ated with increased risk for new onset
of CVD (32, 33). Furthermore, anae-
mia had previously been correlated to
worse outcome in patients with acute
coronary syndromes after percutane-
ous coronary intervention (34-36). In
agreement with these findings, our data
showed that patients with anaemia were
1.4 times more likely to have CVD than
those without anaemia, with adjustment
for other conventional risk factors. The
exact mechanism of anaemia on the
presence of CVD in TA is not fully elu-
cidated. In part, anaemia may be a sur-
rogate marker of a poor health status,
reflecting a decreased nutritional condi-
tion or additional measures of lower so-
cioeconomic status (37). Consistently
with previous studies, the levels of al-
bumin were significantly lower among
the anemic group in our study as well
(data not shown). However, results of
the multivariate analysis suggested that
anaemia seems to play an independent
role for adverse outcome. In the pres-
ence of anaemia, maintenance of ad-
equate tissue oxygenation may become
relevant by both haemodynamic (in-
creased preload, peripheral systemic ar-
terial dilatation, positive inotropic and
chronotropic effects) and non-haemo-
dynamic adaptations (decreased blood
viscosity and increased erythropoietin
production), which is mainly mediated
through an activation of the sympathet-
ic and renin-angiotensin-aldosterone
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systems (38). These changes have been
found to exert a negative influence on
cardiac function promoting cardiac fi-
brosis and left ventricular hypertrophy,
which may contribute to the pathogen-
esis of CVD (39, 40).

Several limitations should be noted
in this study. First, the cross-sectional
design limits a completely evaluation
of the complex relationships between
many proposed factors and the pres-
ence of CVD. For example, we cannot
adequately investigate the associations
of disease progression or medication
used and the occurrence of CVD in this
study, because the temporal association
between exposure and outcomes cannot
be addressed. Therefore, our findings
should be investigated in long-term pro-
spective studies before any causal re-
lationships can be established. Second,
cause of anaemia are unknown, further
exploration of the effect of different
types of anaemia on various CVD out-
comes are needed in patients with TA.
In conclusion, anaemia and low BMI
confer a significantly additional risk
for CVD among patients with TA, even
after controlling for traditional CV risk
factors. These results suggest that phy-
sicians should pay much attention to
the management of CV risk factors, es-
pecially among those TA patients who
have anaemia or a low BMI. Further
research is needed to determine optimal
approaches to reduce CV morbidity and
mortality in patients with TA.

References

1. SUBRAMANYAN R, JOY J, BALAKRISHNAN
KG: Natural history of aortoarteritis (Takaya-
su’s disease). Circulation 1989; 80: 429-37.

2. KERR GS, HALLAHAN CW, GIORDANO J et
al.: Takayasu arteritis. Ann Intern Med 1994;
120: 919-29.

3. MANZI S: Systemic lupus erythematosus: a
model for atherogenesis? Rheumatology (Ox-
ford) 2000; 39: 353-9.

4. VAN DOORNUM S, MCCOLL G, WICKS IP:
Accelerated atherosclerosis: an extraarticu-
lar feature of rheumatoid arthritis? Arthritis
Rheum 2002; 46: 862-73.

5. BACON PA, STEVENS RJ, CARRUTHERS DM,
YOUNG SP, KITAS GD: Accelerated athero-
genesis in autoimmune rheumatic diseases.
Autoimmun Rev 2002; 1: 338-47.

6. ISHIKAWA K, MAETANI S: Long-term out-
come for 120 Japanese patients with Ta-
kayasu’s disease. Clinical and statistical anal-
yses of related prognostic factors. Circulation
1994; 90: 1855-60.

7. PARK MC, LEE SW, PARK YB, CHUNG NS, LEE
SK: Clinical characteristics and outcomes of

12.

15.

17.

18

20.

21.

22.

23.

24.

Takayasu’s arteritis: analysis of 108 patients
using standardized criteria for diagnosis, ac-
tivity assessment, and angiographic classifi-
cation. Scand J Rheumatol 2005; 34: 284-92.

. SOTO ME, ESPINOLA N, FLORES-SUAREZ LF,

REYES PA: Takayasu arteritis: clinical fea-
tures in 110 Mexican Mestizo patients and
cardiovascular impact on survival and prog-
nosis. Clin Exp Rheumatol 2008; 26: S9-15.

. ROSE AG, SINCLAIR-SMITH CC: Takayasu’s

arteritis. A study of 16 autopsy cases. Arch
Pathol Lab Med 1980; 104: 231-7.

. FILER A, NICHOLLS D, CORSTON R, CAREY P,

BACON P: Takayasu arteritis and atherosclero-
sis: illustrating the consequences of endothe-
lial damage. J Rheumatol 2001; 28: 2752-3.

. LEFEBVRE C, RANCE A, PAUL JF et al.: The

role of B-mode ultrasonography and electron
beam computed tomography in evaluation of
Takayasu’s arteritis: a study of 43 patients.
Semin Arthritis Rheum 2000; 30: 25-32.
SEYAHI E, UGURLU S, CUMALI R et al.:
Atherosclerosis in Takayasu arteritis. Ann
Rheum Dis 2006; 65: 1202-7.

. WILSON PW: Established risk factors and

coronary artery disease: the Framingham
Study. Am J Hypertens 1994; 7: 7S-12S.

. DE SOUZA AW, ATAIDE MH, TORRES RNE,

DINIZ AA, DA SN, SATO EI: Risk factors for
cardiovascular disease and endothelin-1 lev-
els in Takayasu arteritis patients. Clin Rheu-
matol 2009; 28: 379-83.

DE CARVALHO JF, BONFA E, BEZERRA MC,
PEREIRA RM: High frequency of lipoprotein
risk levels for cardiovascular disease in Ta-
kayasu arteritis. Clin Rheumatol 2009; 28:
801-5.

. AREND WP, MICHEL BA, BLOCH DA et al.:

The American College of Rheumatology 1990
criteria for the classification of Takayasu arte-
ritis. Arthritis Rheum 1990; 33: 1129-34.
LUPI-HERRERA E, SANCHEZ-TORRES G,
MARCUSHAMER J, MISPIRETA J, HORWITZ S,
VELA JE: Takayasu’s arteritis. Clinical study
of 107 cases. Am Heart J 1977; 93: 94-103.

. NUTRITIONAL ANAEMIAS: Report of a WHO

scientific group. World Health Organ Tech
Rep Ser 1968; 405: 5-37.

. LIM AY, LEE GY, JANG SY et al.: Gender dif-

ferences in clinical and angiographic find-
ings of patients with Takayasu arteritis. Clin
Exp Rheumatol 2015; 33: S-132-7.

PANDEY AK, PANDEY S, BLAHA MIJ et al.:
Family history of coronary heart disease
and markers of subclinical cardiovascular
disease: where do we stand? Atherosclerosis
2013; 228: 285-94.

LAVIE CJ, MILANI RV, VENTURA HO: Obesity
and cardiovascular disease: risk factor, para-
dox, and impact of weight loss. J Am Coll
Cardiol 2009; 53: 1925-32.

MCGILL HJ, MCMAHAN CA, HERDERICK EE
et al.: Obesity accelerates the progression of
coronary atherosclerosis in young men. Cir-
culation 2002; 105: 2712-8.

KREMERS HM, NICOLA PJ, CROWSON CS,
BALLMAN KV, GABRIEL SE: Prognostic im-
portance of low body mass index in relation
to cardiovascular mortality in rheumatoid ar-
thritis. Arthritis Rheum 2004; 50: 3450-7.
MARADIT-KREMERS H, NICOLA PJ, CROW-
SON CS, BALLMAN KV, GABRIEL SE: Car-
diovascular death in rheumatoid arthritis:

S-20

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

a population-based study. Arthritis Rheum
2005; 52: 722-32.

MUNRO R, CAPELL H: Prevalence of low
body mass in rheumatoid arthritis: asso-
ciation with the acute phase response. Ann
Rheum Dis 1997; 56: 326-9.

JANSSEN I, HEYMSFIELD SB, ROSS R: Low
relative skeletal muscle mass (sarcopenia) in
older persons is associated with functional
impairment and physical disability. J Am
Geriatr Soc 2002; 50: 889-96.

YILMAZ N, CAN M, ONER FA ef al.: Impaired
quality of life, disability and mental health in
Takayasu’s arteritis. Rheumatology (Oxford)
2013; 52: 1898-904.

ALIBAZ-ONER F, YENTUR SP, SARUHAN-
DIRESKENELI G, DIRESKENELI H: Serum cy-
tokine profiles in Takayasu’s arteritis: search
for biomarkers. Clin Exp Rheumatol 2015;
33: S-32-5.

FOLEY RN, PARFREY PS,HARNETT JD, KENT
GM, MURRAY DC, BARRE PE: The impact of
anemia on cardiomyopathy, morbidity, and
and mortality in end-stage renal disease. Am
J Kidney Dis 1996; 28: 53-61.

AL-AHMAD A, RAND WM, MANJUNATH G et
al.: Reduced kidney function and anemia as
risk factors for mortality in patients with left
ventricular dysfunction. J Am Coll Cardiol
2001; 38: 955-62.

GO AS, YANG J,ACKERSON LM et al.: Hemo-
globin level, chronic kidney disease, and the
risks of death and hospitalization in adults
with chronic heart failure: the Anemia in
Chronic Heart Failure: Outcomes and Re-
source Utilization (ANCHOR) Study. Circu-
lation 2006; 113: 2713-23.
CHONCHOL M, NIELSON C: Hemoglobin lev-
els and coronary artery disease. Am Heart J
2008; 155: 494-8.

SARNAK MJ, TIGHIOUART H, MANJUNATH G
et al.: Anemia as a risk factor for cardiovas-
cular disease in The Atherosclerosis Risk in
Communities (ARIC) study. J Am Coll Car-
diol 2002; 40: 27-33.

REINECKE H, TREY T, WELLMANN 1J et al.:
Haemoglobin-related mortality in patients
undergoing percutaneous coronary interven-
tions. Eur Heart J 2003; 24: 2142-50.

LEE PC, KINI AS, AHSAN C, FISHER E, SHAR-
MA SK: Anemia is an independent predictor of
mortality after percutaneous coronary inter-
vention. J Am Coll Cardiol 2004; 44: 541-6.
LAWLER PR, FILION KB, DOURIAN T, ATAL-
LAH R, GARFINKLE M, EISENBERG MI:
Anemia and mortality in acute coronary
syndromes: a systematic review and meta-
analysis. Am Heart J 2013; 165: 143-53 .e5.
MITRACHE C, PASSWEG JR, LIBURAJ et al.:
Anemia: an indicator for malnutrition in the
elderly. Ann Hematol 2001; 80: 295-8.
PEREIRA AA, SARNAK MJ: Anemia as a risk
factor for cardiovascular disease. Kidney Int
Suppl. 2003: S32-9.

AESSOPOS A, DEFTEREOS S, FARMAKIS D
et al.: Cardiovascular adaptation to chronic
anemia in the elderly: an echocardiographic
study. Clin Invest Med 2004; 27: 265-73.
OLIVETTI G, QUAINI F, LAGRASTA C et al.:
Myocyte cellular hypertrophy and hyperpla-
sia contribute to ventricular wall remodeling
in anemia-induced cardiac hypertrophy in
rats. Am J Pathol 1992; 141: 227-39.



