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Abstract

Background: In this study we are going to discuss the
relationship between blood pressure level and serum uric acid
level in chronic hemodialysis patients.

Aim of the Work: Evaluation of the relation between blood
pressure level and serum uric acid level in chronic hemodialysis
patients.

Subjects and Methods: The cross-sectional study was
conducted at Tanta university Hospital from January 2016 to
June 2016, and comprised 200 CKD patients on regular
hemodialysis. Blood pressure was measured just before and
after dialysis and every one hour during dialysis in 3 consec-
utive sessions. Uric acid levels were measured just before
and after hemodialysis.

Results: Of the 200 patients, odds ratio for high uric acid
level in the group with predialysis systolic hypertension was
0.363 (95% CI: 0.148-0.893; p=0.027), for predialysis diastolic
hypertension was 0.652 (95% CI: 0.192-1.523; p=0.126) and
0.528 (95% CI: 0.357-1.754; p=0.213) for intradialysis hy-
potension.

Conclusion: This study showed paradoxical association
between high uric acid level and high systolic blood pressure.
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Introduction

THERE is strong relationship between serum uric
acid level and hypertension [1]. Uric acid acts as
antioxidant against inflammatory cells and also
maintains vascular dilatation during oxidative stress
[1]. Meanwhile hyperuricemia can cause hyperten-
sion, metabolic syndrome and cardiovascular dis-
eases [2].

The pathogenesis of uric acid induced hyper-
tension had been studied in rats and humans and
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includes endothelial dysfunction, decreased levels
of serum nitrites, increased renin and decreased
nitric oxide synthase expression in kidney and
renal arteriolar vasoconstriction [3].

Uric acid is a small molecule that can be par-
tially removed by hemodialysis as for urea. Para-
doxical results were gained between hyperuricemia
and outcomes in chronic kidney disease (CKD)
patients [4].

Hypertension is a common finding in hemodi-
alysis patients, occurring in 75% of them and it is
a significant factor in cardiovascular disease, stroke
and renal failure [5]. Wide pulse pressure and intra
dialysis hypotension are also associated with in-
creased long-term mortality in dialysis patients [6].

The role of uric acid in hypertension in end-
stage renal disease (ESRD) was studied once in
Silverstein colleague and showed a positive rela-
tionship between high uric acid and hypertension
in pediatric hemodialysis patients [7].

Patients and Methods

The study was conducted in hemodialysis unit
at Tanta University Hospital at period from January
2016 to June 2016. The study was conducted cross-
sectional (observational) approach to study the
relation between blood pressure level and serum
uric acid level in patients on chronic hemodialysis.

Inclusion criteria:

Patients on chronic regular hemodialysis for
more than 6 months.

Exclusion criteria:

Patients on treatment for hyperuricemia, patients
with history of myeloproliferative disease, patients
on diuretics.
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Clinical and laboratory assessment:
All patients were subjected to:

1- Full history taking: Baseline information about
the socioeconomic and demographic data (age,
sex, weight, height, body mass index, occupa-
tion, marital status and smoking). Complete
clinical examination; Blood pressure was meas-
ured just before and after session and every one
hour during session in 3 consecutive sessions.

2- Laboratory investigations including: BUN before
and after dialysis, Serum uric acid before and
after dialysis session. Principle of the method
of serum uric acid [8]. Uric acid is oxidized by
uricase to allantoine and hydrogen peroxide
(2H202), which under the influence of POD,
4-aminophenazone (4-AP) and 2-4 Dichloroph-
enol sulfonate (DCPS) forms a red quinoneimine
compound.

Statistical analysis:

Statistical presentation and analysis of the
present study was conducted, using the mean,
standard deviation, Chi-square and Linear Corre-
lation Coefficient.

Chi-square is the hypothesis that the row and
column variables are independent, without indicat-
ing strength or direction of the relationship. Linear
Correlation coefficient was used for detection of
correlation between two quantitative variables in
one group. A p value of less than 0.05 was consid-
ered statistically significant.

Results

I- Demographic data Regarding age and gen-
der:

This study included 77 (38.5%) males and 123
(61.5%) females as shown in Table (1), the range
of age was 19-75 years with mean 49.77 £13.07
as shown in Table (2).

1I- Clinical data: The studied patients had BMI
range 20- 31 with mean 25.30%2.18 as shown in
Table (3). As illustrated in Table (4), the studied
patients showed pre-dialysis systolic blood pressure
ranging from 93—180 with mean 130.91 £17.52.

Pre- dialysis diastolic blood pressure had range
57-103 with mean 81.01 £9.0 as shown in Table

(5).

1II- Laboratory Data: The average pre-dialysis
uric acid level was 6.56+ 1.85mg/dl with range
2.9-13.9as shown in Table (6).

The average post-dialysis uric acid was 3.2 %
2.24 mg/dl with range 0.5-7.3 as shown in Table

).

Thirty five patients out of 88 (39.8%) who had
pre-dialysis systolic hypertension showed serum
uric acid 26, while 53 patients (60.2%) had serum
uric acid <6 with statistical significance (p=0.001)
for each group, these results is illustrated Table
(8) and Fig. (1).

Fifteen patients out of 44 (34.1 %) who had pre-
diastolic hypertension showed serum uric acid 26,
while 29 patients (65.9%) had serum uric acid <6
with statistical significance (p=0.001) for each
group, these data is illustrated in Table (9) and

Fig. (2).

Fifty three patients out of 120 (44.2%) who
had intra dialysis hypotension showed serum uric
acid 26, while 67 patients (55.8%) had serum uric
acid <6 with statistical significance (p=0.001) for
each group as shown Table (10) and Fig. (3).

Relation between uric acid and blood pressures:

Odds ratio for high uric acid level in the group
with pre-dialysis systolic hypertension was 0.363
(95% CI: 0.148-0.893; p=0.027), for pre-dialysis
diastolic hypertension was 0.652 (95% CI:
0.192-1.523;p=0.126) and 0.528 (95% CI: 0.357—
1.754; p=0.213) for intra-dialysis hypotension as
shown in Table (11).

Table (1): Gender characters of the studied patients.

N %
Male 77 38.5
Female 123 61.5
Total 200 100

Table (2): Age characters of the studied patients.

Range Mean £S. D
Age 19-75 49.77+£13.07
Table (3): BMI of the studied patients
Range Mean £S. D
BMI 20-31 25.30+2.18
Table (4): Pre- dialysis systolic blood pressure.
Range Mean £S. D
Pre- dialysis systolic 93-180 130.91£17.52

blood pressure
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Table (5): Pre- dialysis diastolic blood pressure.

Range Mean £ S. D
Pre-dialysis diastolic 57-103 81.01+9.0
blood pressure
Table (6): Pre-dialysis uric acid of patients.
Range Mean £S. D
Pre-dialysis uric acid level 2.9-13.9 6.56+1.58
Table (7): Post dialysis uric acid of patients.
Range Mean £ S. D
Post-dialysis uric acid level 0.5-7.3 3.24+2.24

Table (8): Correlation between pre-dialysis systolic blood
hypertension and pre-dialysis uric acid.

S . Uric acid

Pre-dialysis systolic Total
blood hypertension >6 (n=123) <6 (n=77)
2140mm Hg

N 35 53 88

% 39.8 60.2 100.0
Chi-square

x> 31.332

p-value 0.001*

Statistically significant.

Table (9): Correlation between pre-dialysis diastolic hyper-
tension and pre-dialysis uric acid.

S . Uric acid

Pre-dialysis diastolic Total
hypertension >6 (n=123) <6 (n=77)
290mm Hg

N 15 29 44

% 34.1 65.9 100.0
Chi-square

x> 20.502

p-value 0.001*

Statistically significant.

Table (10): Correlation between intra-dialysis hypotension and
pre-dialysis uric acid.

Intra-dialysis Uric
hypotension 26 (n=123) <6 (m=77) %@
N 33 67 120
% 4.2 55.8 100.0
Chi-square
X2 38.072
0.001*

p-value

Statistically significant.
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Table (11): Association between uric acid and blood pressures.

0,
Odds 95% CI b

ratio Lower Upper value

Variables

Pre-dialysis systolic 0.363 0.148  0.893 0.027
blood hypertension

Pre-dialysis diastolic ~ 0.652 0.192 1.523 0.126

hypertension

Intra-dialysis 0.528 0.357 1.754 0.213

hypotension

Statistically significant.
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Fig. (1): Correlation between pre-dialysis systolic blood
pressure and pre-dialysis uric acid.
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Fig. (2): Correlation between pre-dialysis diastolic blood
pressure and pre-dialysis uric acid.
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Fig. (3): Correlation between intra dialysis hypotension and
pre-dialysis uric acid.

Discussion

Chronic Kidney Disease (CKD) is a worldwide
public health problem with an estimated prevalence
of 10 to 13% in high-income countries [9].

The KDOQI defines CKD as abnormalities of
kidney structure or function, present for >3 months,
with implications for health. CKD is classified
based on cause, GFR category (G1-G5), and albu-
minuria category (A1-A3), abbreviated as CGA

(10}

Hypertension is a common finding in hemodi-
alysis patients and it occurs in up to 85% of them
[11].In these patients multiple factors can cause
high blood pressure including fluid overload, acti-
vation of rennin angiotensin-aldosterone axis or
use of exogenous erythropoietin that make it diffi-
cult to evaluate the causative mechanism [12].

Hyperuricemia has long been associated with
renal disease. Approximately 20 to 60% of patients
with hyperuricemia have mild or moderate renal
dysfunction [13].

The present study was conducted in the Neph-
rology Unit in Tanta University Hospital and was
carried out on 200 patients.

Regarding to the age, the present work included
77 (38.5%) males and 123 (61.5%) females with
the average age was 19—75 years with mean
49.77+13.07 years, Roozbeh et al., (2015) studied
on 60 (65.9%) males and 31 (34.1%) females and
the average age was 50.8+ 16.7 years. Bae et al.,
(2016) [14]. who investigated the relation between
lower serum uric acid level and mortality in dialysis
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patients stated that 45.2% were women and 54.8%
were men and the mean age was 56 £ 13 years. This
slight difference may be due to different sample
size.

Regarding to the BMI, the mean BMI in this
study was 25.30+2.18, these were similar to Rooz-
beh et al., (2015) as it was 24.1£5.4 and 22.8 £3.3
according to Bae et al. (2016).

Regarding to pre-dialysis serum uric acid, in
this study pre-dialysis serum uric acid range was
2.913.9 mg/dl with average 6.56% 1.85mg/dl while
Roozbeh et al., (2015) stated that the average pre-
dialysis uric acid was 5.7+ 1.02mg/dl, the present
study was in agreement with this study.

Regarding to the post dialysis serum uric acid,
in this study the post dialysis serum uric acid range
was 0.5-7.3mg/dl with mean 3.2£2.24mg/dl, while
in Roozbeh et al., (2015) only one patient had
serum uric acid 26mg/dl, the present study was in
agreement with this study as there is only 3 patients
in the present study with serum uric acid 26mg/dl.

In this study, 123 (61.5%) patients had predial-
ysis serum uric acid 26mg/dl, on the other hand
40 (44%) patients out of 91 in Roozbeh et al.,
(2015) had predialysis serum uric acid =26mg/dl,
this difference may be due to different sample size.

Regarding to pre- dialysis systolic blood pres-
sure. The studied patients showed pre-dialysis
systolic blood pressure ranging from 93—180 (mm
Hg) with mean 130.91 £17.52 (mm Hg) while those
in Roozbeh et al. (2015) showed mean pre- dialysis
systolic blood pressure 144.1+22.9 (mm Hg),this
was in agreement with the present study.

Regarding pre-dialysis diastolic blood pressure
the range was 57—103 (mm Hg) with mean 81.01
9.0 (mm Hg) while Roozbeh et al., (2015) showed
mean pre-dialysis diastolic blood pressure 81.8
112.04 (mm Hg), this was in agreement with the
present study.

Of all patients, 88 (44%) had high predialysis
systolic blood pressure. Also 44 (22%) had high
predialysis diastolic blood pressure. Roozbeh et
al., (2015) declared that 55 (60.4%) had high
predialysis systolic blood pressure and 18 (19.7%)
had high predialysis diastolic blood pressure; this
may be duo to different sample size.

As regard correlation between pre-dialysis
systolic blood hypertension and pre-dialysis uric
acid, this study illustrated that 35 (39.8%) of
patients who had pre-dialysis systolic blood hyper-
tension (= 140mm Hg) had serum uric acid >26mg/dl
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with statistical significance (p=0.001), whilein
Roozbeh et al., (2015) study 19 (34.5%) patients
had serum uric acid > 6mg/dl, this was in agreement
with the present study.

On the other hand, the correlation between pre-
dialysisdiastolic hypertension and pre-dialysis
uric acid level showed that 15 patients out of 44
(34.1%) who had pre-diastolic hypertension (>.90
mm Hg) showed serum uric acid > 6mg/dl, while
29 patients (65.9%) had serum uric acid <6mg/dl
with statistical significance (p=0.001), Roozbeh
et a., (2015) showed that 5 (27.8%) patients had
uric acid >.6mg/dl and 13 (72.2%) patients had
serum uric acid <émg/dl, this was in agreement
with the present study.

Regarding to intra dialysis hypotension. In the
current study, 53 patients out of 120 (44.2%) who
had intra dialysis hypotension showed serum uric
acid > .6mg/dl, while 67 patients (55.8%) had serum
uric acid <émg/dl with statistical significance
(p=0.001), Roozbeh et al., (2015) showed that 25
(41%) patients had serum uric acid > 6mg/dl and
36 (59%) patients had serum uric acid <6mg/dl,
this was in agreement with the present study.

The current study illustrated that odds ratio for
high uric acid level in the group with predialysis
systolic hypertension was 0.363 (95% ClI: 0.148—
0.893; p=0.027), for pre-dialysis diastolic hyper-
tension was 0.652 (95% Cl: 0.192-1.523; p=0.126)
and 0.528 (95% ClI: 0.357-1.754; p=0.213) for
intradialysis hypotension, this was in agreement
with Roozbeh et a., (2015) which showed that
odds ratio for high uric acid level in the group with
pre-dialysis systolic hypertension was 0.352 (95%
Cl: 0.147-0.844; p=0.01); for predialysis diastolic
hypertension was 0.407 (95% CI: 0.0.131-1.25;
p=0.11); and for intradialysis hypotension was
0.648 (95% CI: 0.266-1.577; p=0.33).

Our study showed that high uric acid level can
be amarker of protection against high systolic
blood pressure which causes increased hemodialysis
mortality.

Limitations of the study:

* This study did not investigate the effect of
lowering uric acid with drug on blood pres-
sure.

* This study did not consider the effect of resid-
ual renal function on uric acid and blood
pressure.

* This study did not include patients undergoing
peritoneal dialysis.
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Conclusion:

This study showed paradoxical association
between high uric acid level and high systolic
pressure in hemodialysis patients assuming that
this relationship could be due to reverse epidemi-
ology in dialysis patients, so tight control of high
serum uric acid is not a classical recommendation.

Recommendations; Future studies considering
the effect of residual renal function on uric acid
and blood pressure are required. Future studies
including dialysis efficacy and duration of dialysis
and their effect on serum uric acid and blood pre-
ssure are required. Studies on the effect of lowering
uric acid with drug on blood pressure would be of
value. Tight control of elevated serum uric acid
should not be classical recommendation in dialysis
patients.
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