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Abstract. The risk of cardiovascular disease begins to increase from the early stages of chronic
kidney disease (CKD). Abdominal aortic aneurysms are the most common arterial aneurysms
of peripheral arterial diseases. The frequency of abdominal aortic aneurysm varies according
to the population studied. This study aimed to determine the prevalence of abdominal aortic
aneurysm in patients with stage 3-4 CKD and investigate CKD is a risk factor for abdominal
aortic aneurysm formation.

Methods. Patients aged 55 years and older who were followed up in the internal medicine
outpatient clinics were enrolled. Two hundred CKD patients with glomerular filtration rates
between 15-59 mL/min per 1.73 m? were included in the study group, and 110 patients with
glomerular filtration rates of 60 mL/min per 1.73 m? or above were assigned to the control group.
An ultrasonography device with a 3.5 MHz probe was used for screening. Abdominal aortic
diameters of 3 cm and above were accepted as abdominal aortic aneurysms.

Results. Eighteen patients in the study group (9%) and four in the control group (3.6%) had an
abdominal aortic aneurysm. The prevalence of abdominal aortic aneurysms was higher in the
CKD group. However, the difference was not statistically significant (p=0.078). Moreover, the
median aortic diameter was 21.8 mm (14-44 mm) in the study group, compared to 21.0 mm (14-
46 mm) in the control group. The prevalence of the abdominal aortic aneurysm was 14.9% in
stage 4 CKD patients and 6% in stage 3 CKD patients (p=0.038).
Conclusion. An abdominal aortic aneurysm is more common in patients with CKD although
it does not reach statistical significance. The median aortic diameter was significantly wider in
Article history: CKD patients compared to the control group . The prevalence of abdominal aortic aneurysm

increased with an increase in the CKD stage .
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ITommpeHicTh aHEeBpU3MH YE€PEBHOI A0PTH cepei MALIEHTIB 3 XPOHIYHOIO
XBOP0O00I0 HUPOK Y Billi MOHAa 55 pokiB

'"Mennunmnii pakynsreT MepCMHCHKOTO YHIBEpCHUTETY, Kadeapa BHYTPILIHBOI METUIIMHU,
Binain repiatpii, TypedurHa

MeanuHuil hakyJbTeT YHiBEpCUTETY AHKAapH, Kadeapa BHYTPILIHBOT MEIUIIHY,
Binmin HedpoJorii, TypeuunHa

Pestome. Pusux cepyeso-cyOuHHUX 3aX80pH08aHb 3pOCMAE 3 PAHHIX cMadiil XpOHIYHOI X60poOu HUpoK. AHespusmu
uepesHoi aopmu € HAINOWUPeHIWUMU apmepiarbHuMu aneepusmamu. Yacmoma anespusmu uepesHoi aopmu 3MIHIOEMb-
51 3anexcHo 810 docnaioxcysarnoi nonyasayii. Hawe docaiodcenns mano Ha memi 6U3HAUUMU YACMOMY AHEBPU3MU YePEeEHOT
aopmu y nayieHmMie 3 XpoHiuHow xeopoboio Hupok (XXH) 3-4 cmadii ma docaioumu, wu € XXH cpaxmopom pusuxy gop-
MYBAHHS AHEBPU3MU YePeBHOI aopmu.

Memoodu. Jsicmi nauienmie 3 XXH I11-1V cmadiii, éikom nornad 55 pokie 6yau exawoueri 0o epynu 00CaionceHHs:
ma 110 nayicumie moeo xc 6iKy 3i wieuokicmio Kayb6ouxogoi ginompauii 60 ma/xeé na 1,73 m2 abo éuwe 6yiu exaroueHi
0o koumponavHoi epynu. JIns ckpuriney 0ye UKOPUCMAHULL YAbmpacoHoepapiunuil npuaad iz 3ondom 3,5 MIy. A6domi-
HanvHi aopmu diamempom 3 cm i 8uLye 86aICANUCH AHEBPUIMAMU YEPEeBGHOI AOPMI.

Pesyavmamu. Y sicimnadysmu nayienmis docaionuywvkoi epynu (9%) ma womupvox konmpoasHoi epynu (3,6%)
diaznocmosarna anespusma uepesHoi aopmu. Yacmoma anespuszm uepesrHoi aopmu 0yaa euuioro ceped xeopux Ha XXH,
00HaK pizHuys He 6yaa cmamucmuuno 3uavyuioro (p = 0,078). binvuwe moeo, cepedniii diamemp aopmu y 00CAiONCY8aHIl
epyni cmanosue 21,8 mm (14-44 mm) nopieusno 3 koumponvroio epynor 21,0 mm (14-46 mm). Yacmoma diaenocmuru
anespusmu uepesHoi aopmu cmanosuna 14,9% y nauyicumie 3 XXH IV cmaodii ma 6% y xeopux XXH III cmadii (p =

0,038).

Bucnosxu. Anespuszma uepesnoi aopmu uacmiute 3ycmpivacmocs y nayicumie 3 XXH, xoua cmamucmu4Ho He
gidpiznsemucs. Cepedniii diamemp aopmu 6y6 3HauHo wiupuum y nayicumie 3 XXH. Iowupenicmo anespuzmu uepegHoi

aopmu 3pocmana 3i 36invuennsam cmaodii XXH.

Kii0490Bi cl10Ba: xporiuni 3ax60pr6aHHs HUPOK, AHEEPUIMA HePEGHOI A0PMU, YAbMPACOHOZPADIs, nOwUpeHicmb.

Introduction. Cardiovascular conditions are the
most important cause of morbidity and mortality in pa-
tients with chronic kidney disease (CKD). Deaths re-
lated to the heart are 20-30 times more common in pa-
tients with CKD compared to individuals without renal
disease in the same age group [1]. The risk of cardiovas-
cular disease starts to increase from the early stages of
chronic kidney disease [2]. The incidence of cardiovas-
cular disease increases with CKD progression [3].

According to the American College of Cardiol-
ogy/American Heart Association (ACC/AHA) Practice
Guidelines, peripheral arterial diseases include lower
extremity peripheral artery disease, renal artery disease,
mesenteric artery disease, and arterial aneurysms [4]. An
aneurysm is defined as the irreversible enlargement of an
artery by 50% above its expected diameter. Abdominal
aortic aneurysms (AAA) are among the most commonly
encountered arterial aneurysms [5]. The frequency of
AAA varies according to the population studied. Imaging
studies show that the prevalence of AAA in people over
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60 years is between 4-8% [6]. Known risk factors for AAA
are: advanced age, male sex, family history of AAA, arte-
rial aneurysms in other parts of the body (especially femo-
ral and popliteal), smoking, coronary artery disease, and
hypertension [7]. In the United States, about 15000 deaths
per year are due to aortic aneurysms, 9000 of which are
related to AAA [8]. The majority of patients with AAA are
asymptomatic. Thus, AAA is frequently detected inciden-
tally. Approximately one-third of untreated AAA cases
result in a rupture.

On the other hand, the majority of patients with
aneurysm rupture die before reaching the hospital.
Mortality is also high in patients who undergo emergen-
cy surgery, and the total mortality rate in AAA rupture
is 85-95% [9, 10]. United States Preventive Services
Task Force (USPSTF) has shown that AAA screening
may reduce AAA-related mortality by 43% in men aged
65-74 years [11]. Screening studies to detect and treat
aneurysms without rupture are increasing. Considering
the cost of screening studies, it is essential to identify
the populations that should be screened. USPSTF rec-
ommends that men aged 65-75 years, who have smoked
at any stage of their life, should be screened once-only
for AAA by ultrasonography [11].

Ultrasonography (USG) has a sensitivity of 95-
100% and a specificity of approximately 100% in AAA
detecting [12]. Because of its high sensitivity, speci-
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ficity, reliability, and low cost, USG is the preferred
screening method proven by large randomized trials.

Although there are many studies related to coro-
nary artery disease and heart failure in CKD patients,
peripheral arterial diseases have not been adequately
studied. This study was planned based on the hypoth-
esis that the risk factors in CKD also play a role in the
etiopathogenesis of AAA.

This study aimed to determine the incidence of
AAA in CKD stage 3-4 patients aged 55 years and older
and investigate whether CKD is a risk factor for AAA
formation.

Methods. Patients who were followed up in An-
kara University Medical Faculty Internal Medicine
outpatient clinics and agreed to participate in the study
were included in the study. Participants with a poor
general condition, unstable renal function, known ac-
tive infection, and whose aortic diameter could not be
measured by USG were excluded.

Glomerular filtration rate (GFR) was calculated
in all patients. Aortic diameter measurement with USG
was performed only on patients who agreed to partici-
pate in the study. GFR was calculated from the Modi-
fication of Diet in Renal Disease (MDRD) formula us-
ing creatinine value, age, sex, and race. The formula is:
186 x creatine — 1.154 x age — 0.203 x 0.742 (if female)
x 1.210 (if black). Two hundred CKD patients with
GFR values between 15-59 mL/min per 1.73 m? were
evaluated in the study group, while 110 participants
with GFR 60 mL/min per 1.73 m? and above were in-
cluded in the control group.

In patients with a history of smoking, cigarette
exposure (in years) was calculated by multiplying the
number of cigarettes smoked (package) and the dura-
tion of smoking (years). Body mass index was obtained
by dividing the body weight in kilograms by the square
of the height in meters. The degree of proteinuria was
determined by checking the protein/creatinine ratio in
the urine spot. Additionally, family history concerning
AAA was queried. However, it was not included in the
analyses since most of the participants could not pro-
vide sufficient information.

A USG device with a 3.5 MHz probe was used to
screen abdominal aortic aneurysm. In the supine po-
sition, transverse and anteroposterior diameters of the
infrarenal and suprarenal aorta were measured using
the B-mode grayscale ultrasonographic projection. An
abdominal aortic diameter of 3 cm and above was ac-
cepted as an aneurysm.

Patients’ hemoglobin, hematocrit, blood chemis-
try (creatinine, albumin, calcium (Ca), inorganic phos-
phorus (P), high-density lipoprotein (HDL) cholester-
ol, low-density lipoprotein (LDL) cholesterol, triglyc-
eride (TG), C-reactive protein (CRP), parathormone
(PTH), and protein/creatinine ratios in the spot urine
taken in the morning were recorded.

Statistical analysis was performed using the Statis-
tical Package for Social Sciences (SPSS) version 15.0
(SPSS Inc., Chicago, IL, USA). For categorical data,
the Chi-square test was used for comparison of inde-
pendent groups (study vs. control), and the Student T-
test was used for numerical data. Percentage/ratio and
meandtstandard deviations were presented for descrip-
tive statistics. Spearman’s correlation test was used to
evaluate the relationship between an abdominal aortic
diameter and study variables. The odds ratio (OR) and
its 95 % confidence interval (CI) was calculated using
multiple logistic regression analysis. A p-value <0.05
was considered statistically significant.

Before starting the study, approval was obtained
from the ethics committee of Ankara University Medi-
cal Faculty.

Results. The study group consisted of 134 men
(67%) and 66 women (33%). The ages of the patients
ranged from 55 to 86 years (median age 66 years). There
were 71 men (64.5%) and 39 women (35.5%) in the
control group, and their ages ranged from 55 to 85 years
(median age 65 years). There was no significant differ-
ence between the groups regarding age, sex, and body
mass index distribution. While there was no significant
difference between albumin, CRP, LDL, and TG val-
ues between the two groups, there was a statistically
significant difference concerning protein/creatinine
ratio, hemoglobin, hematocrit, Ca, P, PTH, and HDL
values. When the patients were asked for the presence
of atherosclerotic heart disease, hypertension, diabetes,
and cerebrovascular events, no difference was found
between the two groups in terms of the existence of ath-
erosclerotic heart disease, diabetes, or cerebrovascular
event. Still, the number of patients diagnosed as hy-
pertension was significantly higher in the study group.
Hypertension was present in 85.5% of the study group
and 60% of the control group (p < 0.001). The rate of
smoking and the amount of tobacco use were similar
in both groups. The demographic and clinical charac-
teristics of the patients included in the study are sum-
marized in Table 1.

Table 1
Demographic characteristics of the patients included in the study
Parameter Study group Control group p
Age 66 (55-86) 65 (55-85) 0.185
BMI 26.45 (16.98-45.91) 27.68 (20.28-36.79) 0.064
Creatinine (mg/dl) 1.7 (0.8-6.7) 0.84 (0.5-1.2) <0.001
Creatinine clearance (ml/min per 1.73 m?) 40.0 (15.0-59.0) 85.0 (64.0-150.0) <0.001
Protein/creatinine 0.39 (0.04-17.00) 0.11 (0.1-0.90) <0.001
Hemoglobin (g/dl) 12.30£2.04 14.10£1.60 <0.001
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Table 1 continuation

Parameter Study group Control group p
Hematocrit (%) 36.0 (21.0-66.0) 42.2 (30.0-54.0) <0.001
Albumin (g/dl) 4.2 (1.7-5.1) 4.2 (3.4-5.1) 0.189
Calcium (Ca) (mg/dl) 9.1(6.7-11.0) 9.3 (7.5-10.6) 0.044
Phosphorus (P) (mg/dl) 3.6 (2.1-9.0) 3.3(1.9-4.7) <0.001
CaxP 32.9 (17.8-77.0) 30.5 (17.6-43.8) <0.001
PTH 79.6 (18.0-508.0) 48.6 (12.5-148.0) <0.001
CRP (mg/L) 4.30 (0.22-135.00) 4.00 (0.30-46.40) 0.062
LDL (mg/dl) 101 (34-253) 111 (57-202) 0.095
HDL (mg/dl) 41 (22-91) 45 (11-78) 0.011
Triglyceride (mg/dl) 135 (38-995) 131 (52-699) 0,387
History of atherosclerotic heart disease 100/200 patients (50%) 55/110 patients (50%) 1.000
History of hypertension (HT) 167/200 patients (83.5%) 66/110 patients (60%) <0.001
Duration of HT (years) 8 (0-40) 1 (0-30) <0.001
History of diabetes mellitus (DM) 90/200 patients (45%) 52/110 patients (47.3%) 0.701
Duration of DM (years) 0 (0-43) 0 (0-30) 0.453
History of cerebrovascular event 21/200 patients (10.5%) 7/110 (6.4%) 0.224
History of tobacco use 96/200 patients (48%) 46/110 patients (41.8%) 0.296
Tobacco (pack x years) 0 (0-165) 0 (0-100) 0.464
Abdominal aortic diameter (mm) 21.8 (14.0-44.0) 21.0 (14.0-46.0) 0.004

Abbreviations: BMI: Body mass index, Ca: Calcium P: Phosphorus, PTH: Parathormone CRP: C-reactive protein, LDL: Low-
density lipoprotein, HDL: High-density lipoprotein HT: Hypertension, DM: Diabetes mellitus

An abdominal aortic aneurysm was detected in
18 (9%) patients in the study group and 4 (3.6%) pa-
tients in the control group. 18 (18/22, 81.8%) of the
patients with abdominal aortic aneurysm were male,

and 4 (4/22, 18.2%) were female (p =0.107). The AAA
was more common in patients with CKD, but the dif-
ference was not statistically significant (p = 0.078)
(Table 2).

Table 2
AAA frequency in the study and control groups
Group AAA present patient AAA absent patient Total
Study 18 (9%) 182 (91%) 200 (100%)
Control 4 (3.6%) 106 (96.4%) 110 (100%)
Total 22 (7.1%) 288 (92.9%) 310 (100%)
P=0.078

Abbreviations: AAA: Abdominal aortic aneurysms

However, the median aortic diameter was 21.8 mm
(14-44 mm) in the study group and 21.0 mm (14-46
mm) in the control group (p = 0.04).

When the patients in the study group were eval-
uated regarding the stage of CKD, the prevalence
of AAA in stage 4 CKD was significantly higher than
that in stage 3. While 10 (14.9%) of the 67 CKD
stage 4 patients had AAA, the condition was present

in 8 (6%) of the 133 patients with CKD stage 3
(p =0.038).

Patients with AAA and non-AAA in the whole
group were compared concerning the studied variables.
While creatinine clearance, hemoglobin, hematocrit,
and albumin values were significantly lower in patients
with AAA, protein/creatinine ratio, PTH, and CRP
were substantially higher (Table 3).

Table 3
Comparison of patients with AAA and without AAA in terms of study parameters
Parameter With AAA Without AAA p
Age 68 (55-81) 65 (55-86) 0.172
BMI 25.90 (17.60-45.90) 27.05 (16.98-43.86) 0.269
Creatinine (mg/dl) 1.8 (1.0-4.2) 1.3 (0.5-6.7) 0.002
Creatinine clearance (ml/min per 1.73 m?) 32 (15.0-81.0) 51.5 (15.0-150.0) 0.002
Protein/creatinine 0.57 (0.10-8.00) 0.17 (0.04-17.00) 0.031

12 OpUriHOABHI HOYKOBI POBOTU

YKPAIHCbKMIN XYPHOA HEPROAOTIT TO Alaaizy N22 (66) 2020



Ukrainian Journal of Nephrology and Dialysis, 2 (66)’2020 Original Papers

Table 3 continuation

Parameter With AAA Without AAA p
Hemoglobin (g/dl) 11.7 (8.9-15.1) 13.0 (7.0-18.0) 0.014
Hematocrit (%) 35.0 (26.0-47.0) 39.0 (21.0-66.0) 0.019
Albumin (g/dl) 3.9 (1.7-4.8) 4.2 (1.9-5.1) 0.026
Calcium (Ca) (mg/dl) 9.0 (7.6-10.0) 9.2 (6.7-11.0) 0.086
Phosphorus (P) (mg/dl) 3.5 (2.6-5.5) 3.4 (1.9-9.0) 0.406
CaxP 31.5 31.6 0.820
PTH 112.5 (34.0-508.0) 61.9 (12.5-487.0) <0.001
CRP (mg/L) 7.25 (0.75-80.00) 4.00 (0.22-135.00) 0.004
LDL (mg/dl) 97 (47-173) 109 (34-253) 0.103
HDL (mg/dl) 39 (22-91) 43 (11-90) 0.082
Triglyceride (mg/dl) 128 (70-523) 135 (38-995) 0.982
History of atherosclerotic heart disease 11/22 patients (50%) 144/288 patients (50%) 1.000
History of hypertension (HT) 20/22 patients (90.9%) 213/288 patients (74%) 0.076
Duration of HT (years) 6 (0-30) 5 (0-40) 0.152
History of diabetes mellitus (DM) 9/22 patients (40.9%) 133/288 patients (46.2%) 0.632
Duration of DM (years) 0 (0-30) 0 (0-43) 0.898
History of cerebrovascular event 4/22 patients (18.2%) 24/288 patients (8.3%) 0.120
History of tobacco use 15/22 patients (68.1%) 127/288 patients (44.0%) 0.029
Tobacco (pack x years) 35 (0-100) 0 (0-165) 0.021

Abbreviations: BMI: Body mass index, Ca: Calcium P: Phosphorus, PTH: Parathormone CRP: C-reactive protein, LDL: Low-
density lipoprotein, HDL: High-density lipoprotein HT: Hypertension, DM: Diabetes mellitus

Smoking and the amount of tobacco used were sig- The correlations with creatinine value, creatinine clear-
nificantly higher in patients with AAA (p = 0.029, p = ance, protein/creatinine ratio, hemoglobin, hemato-
0.021, respectively). crit, PTH, CRP, and the amount of tobacco used were

The correlations between the variables and abdom-  significant (Table 4).
inal aortic diameter were evaluated in the whole group.

Table 4
Correlations between study variables and abdominal aortic diameter
Variable r-value p-value
Age 0.077 0.175
BMI -0.031 0.585
Creatinine (mg/dl) 0.149 0.009
Creatinine clearance -0.166 0.003
Protein/creatinine 0.123 0.031
Hemoglobin (g/dl) -0.151 0.008
Hematocrit (%) -0.145 0.011
Albumin (g/dl) -0.041 0.471
Calcium (Ca) (mg/dl) -0.098 0.087
Phosphorus (P) (mg/dl) 0.054 0.347
CaxP 0.026 0.645
PTH 0.209 <0.001
CRP (mg/L) 0.174 0.002
LDL (mg/dl) -1.100 0.079
HDL (mg/dl) -0.064 0.263
Triglyceride (mg/dl) 0.018 0.752
Duration of HT (years) 0.071 0.211
Duration of DM (years) 0.16 0.780
Tobacco (pack x years) 0.114 0.045

Abbreviations: BMI: Body mass index, Ca: Calcium P: Phosphorus, PTH: Parathormone CRP: C-reactive protein, LDL: Low-
density lipoprotein, HDL: High-density lipoprotein HT: Hypertension, DM: Diabetes mellitus
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There was a significant negative correlation be-
tween abdominal aortic diameter and creatinine clear-
ance, hemoglobin and hematocrit levels. The signifi-
cant positive correlation was observed between ab-
dominal aortic diameter and creatinine value, protein/
creatinine ratio, PTH, CRP levels, and the amount of
cigarette consumption. However, in a multiple logis-
tic regression analysis including all studied variables,
the only significant independent variables predicting
the presence of AAA were PTH (OR=1.007, 95% CI.:
1.003-1.012, p=0.002) and CRP (OR=1.026, 95% CI:
1.004-1.048, p=0.018) levels.

Discussion. The frequency of AAA varies according
to the characteristics of the population studied. In large
studies, it was reported as 4-8% among men aged 65 and
over, and 0.5-1% in women [13-15]. There is insufficient
data in the literature about the frequency of abdominal
aortic aneurysms in chronic kidney disease. In our study,
the prevalence of AAA in CKD stage 3-4 was 9%, com-
pared to 3.6% in the control group. Since there is no data
on the frequency of AAA in Turkey, no comparison could
be made. In a specialty thesis study conducted in Ankara
University Faculty of Medicine in 2005, the frequency of
AAA in hemodialysis patients was investigated. The rate
of AAA was 8.2% and 3.8% in hemodialysis patients and
the control group, respectively [16]. The reason why the
AAA prevalence in our study was lower than the refer-
ence studies may be because our research was done in
a population aged 55 years and over. The frequency of
AAA increases with age. However, the majority of studies
worldwide have been conducted in the population aged
65 years and over.

When patients in the study group were evaluated
concerning the CKD stages, the frequency of AAA was
found to be 6% and 14.9% in stage 3 and 4 patients, re-
spectively. The difference was statistically significant (p
=(.038). This difference can be explained by the higher
cardiovascular risk factors in patients with a higher de-
gree of renal dysfunction. The risk of cardiovascular dis-
ease begins to increase from the early stages of CKD [2,
17]. Furthermore, the incidence of cardiovascular dis-
ease increases with CKD progression [3]. The relation-
ship between CKD and cardiovascular event risk was
evaluated in a study of more than 1 million participants.
Patients without dialysis and renal transplantation were
included in the study, and the GFR was calculated by
the MDRD formula. Among the patients, 17.5% had
a GFR of <60mL/min perl.73 m?. The mean follow-
up was 2.8 years, and 138000 cardiovascular events oc-
curred. Compared to those with GFR of >60 mL/min
perl.73 m?, the risk of having any cardiovascular event
is 1.4 times in those with GFR 45-59, 2.0 in those with
GFR 30-44, 2.8 in those with GFR 15-29, and 3.4 times
in patients with GFR <15 mL/min perl1.73 m? [18].

Besides, it is known that AAA develops 4-5 times
more frequently in men than in women [13, 19]. In a
population survey among 65-80 years-old persons in
the USA, the prevalence of AAA was 1.3% in women
and 7.6% in men [20]. In our study, although AAA was

detected more frequently in males, the difference was
not statistically significant (p = 0.107). Of 22 patients
with AAA, 18 (81.8%) were male, and 4 (18.2%) were
female.

The correlations between the variables and abdom-
inal aortic diameter were evaluated in the whole group.
There was a significant negative correlation between
abdominal aortic diameter and creatinine clearance,
hemoglobin and hematocrit levels. The positive corre-
lation was observed between abdominal aortic diameter
and creatinine value, protein/creatinine ratio, PTH,
CRP levels, and the amount of cigarette consumption.
When multiple logistic regression analysis was per-
formed, only PTH and CRP levels were found to be in-
dependent predictors of AAA risk increase.

In recent years, CRP has emerged as a strong and
independent risk factor for atherosclerosis and com-
plications associated with atherosclerosis. In a study
based on the hypothesis that CRP was produced from
aneurysmal tissue, CRP was associated with the size
of the aneurysm [21]. Thirty-nine patients with AAA
were included in the study. Aneurysmal tissue of 16 pa-
tients was evaluated for the presence of CRP mRNA,
and CRP mRNA was detected in 25% of these cases.
In this study, it was emphasized that CRP production
from vascular tissue may contribute to aneurysm forma-
tion. In a study conducted by H. Domanovits et al., 225
patients with AAA (111 asymptomatic, 52 symptom-
atic but not ruptured, 62 ruptured AAA) were evaluated
[22]. CRP and white blood cell levels were significantly
higher in symptomatic AAA and ruptured AAA than as-
ymptomatic patients. In a study by M. Vega de Ceniga
et al. in Spain, 35 patients with AAA and 35 without
AAA were compared. Patients with FMF were followed
up for 12 months [23]. There was a significant positive
correlation between CRP and AAA diameters as well as
alpha-1 antitrypsin levels and AAA expansion rate.

Although there is no direct study on the relation-
ship between AAA and PTH in the literature, many
studies are evaluating the relationship between PTH
and cardiovascular diseases. In a community-based
study in Norway, individuals with normal serum cre-
atinine levels were included, where serum PTH levels
were measured in 3570 patients having serum Ca lev-
els within the reference range [24]. The coronary heart
disease rate was significantly higher in patients with
high serum PTH levels. Thus, it was concluded that a
high PTH level may be an indicator of coronary heart
disease. Considering the etiology of AAA, it may be
easier to understand the relationship between AAA and
PTH levels. Part of the middle layer in the infrarenal
aorta close to the lumen receives oxygen and nutrients
through diffusion via the aortic lumen. Atherosclerosis
leads to hypoxemia by causing thickening of the intima
and decreasing nutrient diffusion into the middle layer.
On the other hand, hypoxemia causes ischemia and de-
generation of the elastic components in this layer. This
degeneration weakens the aortic wall and makes it sus-
ceptible to aneurysm development [25].
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In our study, the frequency of AAA was 9% in
CKD stage 3-4 patients and 3.6% in the control group
with a GFR of >60 mL/min per 1.73 m2. The difference
did not reach a statistical significance (p = 0.07). We
think that this difference can be revealed more clearly
by other studies conducted with a higher number of
participants. Previous studies have shown that the in-
cidence of cardiovascular disease increases with CKD
progression . In line of these results, we showed that
the rate of AAA increased with an increase in the stage
of CKD. We found that PTH and CRP levels were the
most critical factors in the surge of this risk. Our find-
ings suggest that screening programs in CKD patients
with these risk factors may detect early AAA and con-
tribute to prolonging their survival by performing nec-
essary interventions.

Conclusion. In this study, we found that compared
to a control group, AAA is seen slightly more frequent-
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