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ABSTRACT

Aim: Chronic kidney disease (CKD) is a progressive disease in which frequent cardiovascular (CV)
comorbidities. High uric acid to HDL-cholesterol ratio (UHR) results were quite notable in patients
receiving peritoneal dialysis. Thus, in this study, we aimed to evaluate the UHR resulfs in dialysis
patients.

Materials and Methods: This retrospective, multicenter, cross-sectional study was conducted with
CKD patients, and the control group consisted of hypertensive patients with a normal glomerular
filtration rate (GFR). Patients’ laboratory, ambulatory blood pressure monitoring, and demographic
records were obtained from the follow-up cases of two university hospitals’ internal medicine and
nephrology departments. The patients’ group then were divided into five subsets according fo
GFR.

Results: A total of 124 CKD patients and 127 control participated in this study. All CKD patients were
also identified as pre-dialysis and dialysis. The cases of UHR, non-dipper blood pressure pattern,
and nocturnal heart rate (HR) were increased in CKD compared to the control group. Per disease
progression, the non-dipper HR and nocturnal HR were more significant in patients receiving dialysis
with high UHR than in the pre-dialysis subset. In diabetic patients with an on-targeted HobAlc, those
with high UHRs still had nocturnal diastolic BP elevations. Finally, there was not an exact stage-
specific result for pulse wave velocity.

Conclusions: Based on our results, dialysis patients with high UHRs have higher non-dipper pulse
rate, nocturnal heart rate, and nocturnal diastole blood pressure, associated with CV risk. Despite
well-managed diabetes, elevated UHR in dialysis patients may be associated with non-dipper
hypertension.

Key words: Ambulatory blood pressure monitoring, Cardiovascular risk, Diabetes mellitus,
Hemodialysis, High-density lipoprotein, Serum uric acid.

(o) 4

Amag: Kronik bébrek hastaligi (KBH), kardiyovaskdler (KV) komorbiditelerin sik oldugu ilerleyici bir
hastaliktir. YOksek Urik asit/HDL-kolesterol orani (UHR) sonuglarinin periton diyalizi alan hastalarda
dikkate deger bulunmustur. Bu c¢alismada bu nedenle diyaliz hastalarnda UHR sonuclarni
degerlendirmeyi amagladik.

Gereg ve yontem: Bu retrospektif, cok merkezli, kesitsel calisma KBH hastalari ile normal glomerUler
filtrasyon hizna (GFR) sahip hipertansif hastalar iceren bir kontrol grubu ile yOrotoldi. Laboratuvar,
ayaktan kan basinci takibi ve demografik kayitlan iki Universite hastanesinin dahiliye ve nefroloji
bdlimlerinden temin edildi. Hasta grubu daha sonra GFR'ye gdre bes alt gruba ayrild.

Bulgular: Calismaya toplam 124 KBH hastasi ve 127 kontrol katildi. Tom KBH hastalan ayrnca
prediyalitik ve diyalitik olarak tanimlandi. KBH'li grupta UHR, non-dipper kan basinci paterni ve gece
kalp hizi (KH) kontrol grubuna gére artmisti. Non-nipper KH ve gece KH, yUksek UHR'si olan diyaliz
hastalarnnda prediyalitik olanlara gére hastalik progresyonuyla daha anlamiiydi. HbA1c'si hedefte
olan diyabetik hastalardan yUksek UHR'leri olanlarda hala gece diyastolik KB yUkselmeleri vardi.
Son olarak, nabiz dalga hiziicin evreye &zel bir sonug yoktu.

Sonug: Sonuclarnmiza gdre, yUksek UHR'leri olan diyaliz hastalar, KV riskle iliskili olarak daha yUksek
non-dipper nabiz hizi, gece KH ve gece diyastol kan basincina sahiptir. Ayrica, iyi dnetilebilen
diyabete ragmen, diyaliz hastalarinda UHR yUksekligi non dipper hipertansiyon ile iliskili olabilir.

Anahtar kelimeler: Ambulatuar kan basinci takibi, Diabetes mellitus, Hemodiyaliz, KardiyovaskUler
risk, YUksek yogunluklu lipoprotein, Serum Urik asidi.

Chronic kidney disease (CKD) is a progressive disease pathological progression process (2). CKD's main
in which abnormal kidney function and structure marked laboratory finding is a decrease in glomerular
changes are seen (1). Uncontrolled CKD has a rapid filtration rate (GFR) (3). Thus, hemodialysis is one of the
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temporary treatment regimens in low GFR levels (<15
ml/min / 1.73 m2) (4).

Compared to other chronic diseases, CKD patients
are more prone to complications in both pre-dialysis
and dialysis stages (5-7). Complications such as
impaired immune defense, an accelerated vascular
deformation, accumulation of amyloid protfein in
an infercellular matrix, and formation of defects in
neurons and support tissue repair should be expected
in patients with poor control. This circumstance is more
common in diabetic patients (8). Moreover, CKD is
solitary associated with increased cardiovascular (CV)
disease risk compared to the risk of coronary heart
disease and diabetes mellitus (2, 10). Non-dipper
circadian blood pressure (BP) rhythm also increases
CV risk in patients with CKD (11, 12).

To date, many different criteria predicting CKD
progression have been evaluated. High serum uric
acid (sUA) levels are evaluated as a low prognostic
factor in many diseases (13). Similarly, a low high-
density lipoprotein (HDL) level is evaluated to indicate
a poor prognosis in vascular diseases (14). In addition,
the ratio of sUA to HDL is used as a new criterion in many
cases with vascular events (15, 16). In this context, the
sUA / HDL ratio (UHR) was associated with CV mortality
in patients undergoing peritoneal dialysis (17).

This study thus aimed fto compare UHR results in
patients with CKD and evaluate UHR relations with
the ambulatory blood pressure monitoring (ABPM)
recordings associated with CV risk.

Methods

This research is a retrospective, cross-sectional study
conducted in 2020. An approval numbered 2020/525
was obtained from the ethics committee of the
university. Since the components of the calculated
UHR results (sUA and HDL) in the study differ by gender,
the reference values were re-defined according to
gender and categorized accordingly. All GFRs were
calculated according to the Chronic Kidney Disease
Epidemiology Collaboration (CKD-EPI) formula, and
results above 60 mL/min/1.73m3 were considered
normal (18). In the study, a control group included
the records of hypertensive patients over 18 years of
age, have a normal GFR, without documented kidney
damage, and the patient group had the records of the
patients over 18 years of age, stage 1 to 5 CKD, and
ongoing dialysis for stage 5. The last two years' patient
records were obtained from two university hospitals’
infernal medicine and nephrology departments.
The patients’ demographic characteristics, the use
of drugs that interact with uric acid and cholesterol
metabolism, and the current laboratory results for CKD
staging were noted. In the groups’ creation, those with
low GFRs within the last three months were chosen. As a
result, two subgroups were formed as dialysis and non-
dialysis patients in the patient group. The non-dialysis
group was also divided info five subgroups according
to renal clearance (Figure 1). Patients with a renal

clearance below 15 mL/min/1.73m3 who have not
yet received hemodialysis were also included in stage
5. Like the patient group, the used drugs that would
interact with the UHR results (19, 20) and triglyceride
results above 400 mg/dL (21) were excluded.

Patient Group Control Group
(n=124) (n=127)
,,,,,,,,,,,,,,,,,,,,,,, Moooswrssosiemssoossang, Y
non-dialysis CKD* HD* No remarkable changes
(n=93) ] (m=31) in kidney structure

Stage | Stage2 | Stage3 | Stage4 || Stages
0m=19) | @=29) | @m=27) || m=16) | @m=2)

*CKD, Chronic Kidney Disease; HD, Hemodialysis.

Stage 1 Stage 2
m=101) | (m=26)

Figure 1: Study design of patients and control group.

All participants in the study were followed up with a
brachial-based ABPM oscillometric device (Mobil-
O-Graph, IEM, Stolberg, Germany) that registers BP,
heart rate, (HR) and pulse wave velocity (PWV) every
15 minutes during the day and every 30 minutes at
night. Accordingly, the mean, daytime, and nocturnal
values of the systolic and diastolic BP, the HR, the
pulse pressure were derived from the recorded data.
Patients having invalid measurements of more than
20% were excluded from the study. In the records, a
HR non-dipper status was defined as (daytime HR -
nocturnal HR) / daytime HR < 0.1 (22).

In the UHR calculation, which is the focus of our study,
as it is already known that there are differences in the
reference values of both sUA and HDL according to
gender, a laboratory database of a current study
conducted in our country was taken as a local
reference. A proper sUA and HDL reference levels
were redefined for the male and female gender (23).
Accordingly, all sUA and HDL values were classified
as low, normal, or high. UHR results were calculated
as the ratio of sUA (mg/dl) to HDL (mg/dl). Results are
expressed as a percentage.

Statistical analysis: Statistical analyses were performed
using SPSS version 21 (SPSS Inc., Chicago, IL, USA). The
distribution of the data obtained was determined. The
Pearson correlation was used to compare normally
distributed data, whereas the Spearman correlation
was used for non-normal data. An independent
sample t-test was applied to identify the UHR results
in significance between the patient and conftrol
groups. In subgroup analysis, nonparametric tests
were preferred due to the decrease in the number of
patients. An independent sample t-test was used in
the group with a normal distribution to evaluate the
difference between the predialysis group and the
dialysis group.

In contrast, the Kruskal Wallis test and the Mann
Whitney U test were used in non-dispersed data of
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the predialysis subgroups. Intergroup significance
evaluations were made using the chi-square test.
For all statistical significance, the p-value <0.05 was
considered significant.

Resulis

At first, 314 patient files were reviewed. Five patients
received allopurinol for gout prophylaxis in the patient
group, four patients’ results were out of date, and
twelve patients had low GFR for less than 6 months. In
the control group, eleven patients were documented
to have renal damage, fiffeen patients’ cholesterol
results were not updated. Finally, the oscillometric data
of sixteen patients from both groups did not match the
minimum record criteria. They were all excluded from
the study. As a result, 251 patient files, including the
years 2019-2020, were evaluated. The demographic,
clinical characteristics and ABPM results of both groups
are summarized in Table 1T and 2.

The sUA results above 428 mmol/L (7,195 mg/dl) in
men and 357 mmol/L (6.002 mg/dl) in women were
considered high, whereas, the HDL results below 1.05
mmol/L (40 mg/dl) in men and 1.32 mmol/L (50 mg/dl)
in women was considered low (23). Accordingly, for
UHR, results above 0.12 for females and above 0.18 for
males were considered high.

In the ungrouped data, UHR was negatively
correlated with GFR (p = 0.001, r =-0.249), unlike
positively correlated with BMI (p = 0.005, r = 0.176). In
the patient group, UHR was positively correlated (p =
0.006, r = 0.245) with BMI and negatively correlated
with non-dipper HR (p = 0.018, r =-0.213). Conversely,
UHR was positively correlated with diastolic BP (p =
0.023, r =0.201) and mean arterial pressure (p = 0.033, r
=0.189) and negatively correlated with GFR (p = 0.002,
r=-0.271) in the control group.

In addition, anindependent t-test showed a statistically
significant difference between patients and control
groups with a 95% confidence interval for UHR's (p
= 0.007, N2 = 0.029), for non-dipper blood pressure
pattern (p = 0.001, N2 = 0.077), for nocturnal HR (p
= 0.001, N2 = 0.072), and for systolic blood pressure
at night (p = 0.024, N2 = 0.020). When ABPM data
were evaluated in the patient group, a Kruskal Wallis
analysis revealed a statistical difference in non-dipper
circadien rythym (p = 0.002), night HR (p = 0.001), and
PWYV results (PWVmean, p = 0.003; PWVdaylight, p =
0.019; PWVnight, p = 0.022) at disease stages. The most
remarkable difference between CKD subgroups was
between stages 1 and 4. Additionally, the increase
in nocturnal diastolic BP at stage 5, the increase in
non-dipper HR at stage 4, and the increase in systole
and diastole BP at stage 3 were prominent. The same
analysis did not present any statistical difference in the
control group except for PWVdaylight (p = 0.003).

In subgroup analysis, there were differences in non-
dipper HR (p = 0.015) and nocturnal HR (p = 0.011)
between non-dialysis and hemodialysis groups with
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high UHR results (Figure 2a - 2b). In addition, anincrease
in nocturnal diastole BP was found in patients receiving
dialysis with high UHR (p = 0.040) (Figure 3a). While
there was no difference between the groups in men
in a gender-based evaluation, there was a statistically
significant increase in non-dipper HR (p = 0.009) (Figure
3b) and nocturnal HR (p = 0.019) in women (Figure 3c).

The number of diabetic patients in the patient
group was 27 in the non-dialysis group and 7 in the
dialysis group. In comparing diabetfic freatment
achievements, there was no effect of targeted HbAlc
(»6.5 %, >7.77 mmol/L) (24) on ABPM results in patients
with high UHR (Figure 4).
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Figure 2. a) Dipping heart rates comparisons in
all groups with high UHRs, b) Nocturnal heart rate
distributions in all groups with high UHRs.
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Figure 4: Nocturnal diastolic blood pressure levels in
all groups according to the diabetes management
achievement.

Discussion

In  this retrospective, cross-sectional study, we
found that; UHR is increased in patients with CKD;
significantly higher UHR levels in patients receiving HD
are associated with non-dipper BP and nocturnal HR.
Moreover, the female gender was affected by this
unfavorable condition.

Prior studies have noted the importance of more sUA
and HDL in various vascular diseases. High levels of sUA
and low HDL levels were directly related to mortality
in patients receiving dialysis (25, 26). On the conftrary,
there is evidence that low SUA levels also contribute to
mortality in hemodialysis patients (27). Therefore, new
approaches are expressed on the sUA topic (28).

Similarly, remarkable researches have been done
regarding HDL in vascular diseases (29-32). As in sUA,
a high HDL result is considered a risk factor (33, 34).
In other words, it seems that the risk factors related
to diseases represented by the outliers of both sUA
and HDL results are increasing. The results with the
ratio of such mutable two parameters should be
interpreted differently in various diseases. Contrary
to expectations, HDL studies conducted with UHR
reveal similar results (15, 16, 35). Nevertheless, it may
be inconvenient to follow a standart reference interval
in these two parameters, whose interpretation varies
according to gender.

UHR was associated with determining mortality in
patients undergoing peritoneal dialysis in a study
conducted in terms of ratio, which was also inspired
by our study (12). In the retrospective cohort study in
which male patients were predominant, UHRs were
divided into four quarters, and the least survival was
detected in quarter 4 with the highest UHR results. In
addition, UHR was negatively correlated with GFR and
positively correlated with BMI and HbA1c in the study.
In our retrospective study, we compared patients with
CKD and those with normal kidney functions in terms of
UHR. As aresult, similar to the current study, we found a
negative correlation between UHR and GFR, a positive
correlation with BMI, and a stafistically significant
difference compared to the control group.

In subgroup analysis, we found that the UHR was higher
in patients receiving hemodialysis than in predialytics,
and the female gender was affected in both cases.
In evaluating the results of diabetic patients receiving
dialysis, intriguingly, on-target HbAlc did not differ in
terms of CV risk in patients with higher UHRs. However,
the higher UHR results in patients whose more HbAlc
was not on-targeted seemed to be related to low
HDL rather than high sUA. This may be more likely that
patients with abnormal HbAlc will cause low HDL due
to cholesterol disorder. Nevertheless, high UHR may
predict CV risk even if the diabetes freatment was
accomplished.
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Furthermore, there may be circumstances where
peritoneal dialysis, which is one of the renal
replacement therapies, is superior to hemodialysis (36).
Because the dialysates used in peritoneal dialysis have
an extra glucose load, the cholesterol balance may
also worsen in patients receiving dialysis (37). Therefore,
this can be expected that HDL results will be low, plus
UHR results will be higher. In this context, cholesterol
results will be more consistent in hemodialysis patients
than in peritoneal dialysis.

A strongrelationship between the effects of non-dipper
BP and the CV system in patients with non-dialysis CKD
has been reported in the literature (11). Accordingly,
hypertension was the leading risk factor for the early
prediction of CV disease progression (11). Findings
were similar for patients receiving HD (38). There were
numerous studies in the literature evaluating uric acid
and HDL concurrently. Except for the study conducted
by Liu et al., a ratio-based result such as the UHR that
predicts CV risk in patients with CKD receiving renal
replacement therapy has not been nofified yet (17).
Perthe current findings, our study determinedincreases
in non-dipper BP, nocturnal HR, and nocturnal diastolic
BP results in hemodialysis patients with high UHR.
Decreased renal clearance will increase diastolic
BP (39), and BP was closely correlated with cardiac
stfructure changes (11). Therefore, these undesired
impacts would be more significant in CKD patients
with advanced stages, especially in dialysis patients
with non-dipper BP who often have other chronic
diseases such as diabetes and hypertension with
appending vascular complications (40). There was no
statistical significance in the intergroup evaluation of
PWV, which indicates another CV risk (41). However,
this result may be attributed to the fact that the control
group consisted of hypertensive patients. In addition,
the PWV differences between CKD subgroups were
not stage-specific. This uncertainty was likely o be due
to multifactorial causes in CKD patients, especially per
disease progression.

In addition, in contrast to current findings, the female
gender is affected. This result may be explained by the
fact that laboratory reference ranges vary according
to gender; more proper reference ranges were used
in the study, as in our case. We again ranked the
reference intervals by gender for both sUA and HDL
according to the local population (23). Another
possible explanation for this is that the laboratory
results in various studies were interpreted by gender;
however, the same reference intervals should not be
interpreted to both gender.

The first prominent lack in our study was that patients
with diabetes were more likely to have high lipid levels
due to abnormal blood glucose levels. However,
we have included all comorbidities so that the study
can cover all patients with CKD. Secondly, healthy
individuals were not preferred in selecting the control
group because it was clear that there would be bias
for the UHR rate. Thus, the control group was formed
from patients with HT. Finally, no objective cardiac
evaluations have been performed to demonstrate
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cardiac risks correlated with abnormal results in ABPM.

In conclusion, higher UHR levels are associated with
non-dipped BP and nocturnal HR elevation in patients
receiving HD, indicating a higher CV risk. Moreover,
the CV risk increased in diabetic dialysis patients with
high UHRs even if HbATc levels were on target.
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Table 1. Demographics characteristics and laboratory findings of the groups

Patient (n = 124) Confrol (n =127)

Characteristics
Males, n (%) 69 (55.6) 62 (48.8)
Age 52.6£15.4 51.3£12.6
BMI 28.3+5.6 27.6x4.3
DM, n (%) 34 (27) 29 (23)
HT, n (%) 124 (96) 127 (100)
CKD stage

Stage 1, n (%) 19 (15.3) 101 (79.5)

Stage 2, n (%) 29 (23.4) 26 (20.5)

Stage 3, n (%) 27 (21.8) -

Stage 4, n (%) 16 (12.9) -

Stage 5, n (%) 33 (26.6) -

Stage 5- HD, n (%) 31 (93.94) -
Laboratory tests
Glucose, mg/dL 99.5 (65 - 436) 97 (76 - 351)
HbAlc, % 8.23+2.29 7.14£1.66
Urea, mg/dL 67 (15-294) 29 (15-74)
Creatinine, mg/dL 1.32 (0.4-12) 0.74 (0.48 - 1.29)
eGFR (mL/min/1,73m3) 56 (4.6 -126) 102 (65 - 142)
Uric acid, mg/dL 6.38+1.65 5.48+1.35
Na, mEg/L 137.1£3.2 138.4+2.4
K, mEqg/L 4.47+0.5 4.31+0.4
Ca, mg/dL 9.10+0.8 9.60+0.4
P, mg/dL 3.7 (1.7 -7.6) 3.3 (2.3-5.3)
Albumin, g/dL 3.71+0.7 4.31+0.3
Mg, mg/dL 2.03x0.2 2.03%0.1
PTH, pg/mL 83 (15-758) 50.5 (9.1 -12¢6)
WBC, x10°/L 7.71£2.15 7.48%1.7
Hb, g/dL 12.4£2.5 13.84+1.7
ANC, x10%/L 5.01+1.8 4.48%1.6
ALC, x107/L 1.90+0.72 2.24+0.5
N/Lr (%) 2.44 (1 -9.46) 1,77 (0.9 - 5.94)
Platelet, x10°/L 222 (105 -723) 269 (130 - 420)
Cholesterol, mg/dL 211.6 (99 - 443) 211.7 (130 - 3095)
Triglyseride, mg/dL 155 (43 - 386) 160 (48 - 348)
LDL, mg/dL 133.8 (54 - 345) 133.9 (68 -209)
HDL, mg/dL 47.5+13.5 46.9+11.2
Non-HDL, mg/dL 167.551.6 161.5+31.2
UHR (%) 14.41£5.7 12.80+4.4

P value

0.381
0.464
0.254
0.468
0.117

0.021

0.001
NA
NA
NA
NA

0.114
0.049
0.001
0.001
0.001
0.001
0.001
0.036
0.001
0.012
0.001
0.465
0.001
0.893
0.001
0.806
0.003
0.001
0.008
0.614
0.460
0.784
0.692
0.268
0.007

P values are the comparison of patfient and control groups. (Mann-Whitney U test, Independent-Samples t-test or the chi-
square test); Data is the median n (%), or n/N (%); BMI, Body-mass index; CKD, Chronic kidney disease; DM, Diabetes Mellitus;
HT, Hypertension; eGFR, Estimated glomerular filiration rate; HD, Hemodialysis; Na, Sodium; K, Potassium; Ca, Calcium; P,
Phosphorus; Mg, Magnesium; PTH, Parathyroid hormone; WBC, White blood cell; Hb, Hemoglobin; ANC, Absolute neutrophil
count; ALC, Absolute lymphocyte count; N/L r: Neutrophil-lymphocyte ratio; LDL, low-density lipoprotein; HDL, High-density
lipoprotein; UHR, Uric acid to HDL ratio; NA, Not applicable.
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Table 2: The distribution of UHRs of the CKD patients and control group per Holter Monitor (24 h) records.

Groups

Sistolic BP

mean

Sistolic BP . mmHg

Sistolic BP ...

Diastolic BP

mmHg

Diastolic BP,,, mmHg
Diastolic BP ., mmHg

MAP mmHg

mean’

MAP . mmHg

MAP mmHg

night”

HR bpm

mean’

HR, , bpm

day

HR bpm

night”

PP mmHg

mean’

PPdOy, mmHg

PP mmHg

night’

PWV m/s

mean’

PWV ., m/s

day’

PWV i M/s

ND-PR, bpm

ND-PR, n (%)
ND-SBP, bpm

ND-SBP, n (%)

UHR, mg/dL

, mMmHg

mmHg

mean’

Stage 1
(n=19)

129.42+19.68

131.57£19.61

122.26+20.22

83.63+£12.18

85.36+11.89

78.10£14.20

104.57+£14.80

106.52+14.64

98.31£16.41

79.21%£7.24

81.73+7.92

71.68+7.80

45.84+12.22

46.10+13.11

44.31£10.24

6.59+1.32

6.57£1.37

6.31%1.43

0.120+0.073

5(26.3)

7.16 (0.63-10.95)

12 (63.2)

0.118+0.035

Stage 2
(n=29)

136.10£13.74
138.13+£14.49

130.58%15.03

86.27+13.85

87.96+14.18
81.06£15.03
108.96£12.99
110.89+13.57
103.82+13.98
76.31£10.41
79.24+10.89
69.20+9.48
49.75%9.57
50.06+9.36
49.41£11.45
7.77%1.51
8.08+1.68
8.00+1.76
0.123+0.076

11 (37.9)

5.34 (0.36-
10.6)

21 (72.4)

0.141+0.048

CKD

Stage 3
(n=27)

136.92+16.33
138.66£16.16

130.59£18.25

83.77£9.22

85.44+9.64
78.59£9.10
108.11+£10.78
106.18+22.02
102.48+11.67
76.48+10.98
78.29+11.49
69.40+11.30
53.11£14.05
53.07£13.62
52.0+16.26
8.46%1.91
8.11£1.89
7.90£1.98
0.108+0.105

13 (48.1)

5.72 (0.1-
12.7)

18 (66.7)

0.154+0.046

Stage 4
(n=16)

138.12+£16.90
138.18+£17.02

140.25£19.19

82.25+11.39

82.56£11.95
81.87+12.04
100.5+26.21
107.06£11.02
107.31£13.46
84.43+17.63
84.50£17.85
79.56+17.43
56.0£15.01
55.87£15.50
57.68+£14.97
9.44%1.73
9.16£1.96
9.18+2.14
0.058+0.053

12 (75)

-1.74 (-3.33-
2.84)

15 (93.8)

0.137+0.052

Stage 5
(n=33)

137.72+21.08

133.21+£21.23

131.15%£22.60

84.03+£16.05

84.54+16.16

83.48+16.35

106.21+£17.39

106.24+18.86

105.03+18.30

84.42+10.52

85.06£10.98

79.93+11.66

48.45+£12.74

48.66+12.56

48.30£14.73

8.09+2.35

7.31+£2.22

7.17£2.07

0.059+0.079

25 (75.8)

1.46 (-3.2-
6.4)

28 (84.8)

0.152+0.066

Control

(n=127)

131.32+13.82

133.37£13.97

125.62%15.46

82.44+11.48

84.28+11.82

77.43%£12.34

104.85£11.91

105.98%14.76

99.50+13.14

75.88110.07

78.72+10.68

67.6619.46

48.85+8.36

49.1048.61

48.31+9.20

7.65%1.47

7.73%1.40

7.56%1.40

0.13+0.06

34 (26.8)

574 (1.22-
11.25)

89 (70.1)

0.126+0.039

BP, Blood pressure; CKD, Chronic kidney disease; MAP, Mean arterial pressure; ND, Non-dipping; PP, Pulse pressure; HR,

Heart rate; PWYV, Pulse wave velocity; UHR, Uric acid / HDL ratio



