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Association between hyperuricaemia and clinical pathological characteristics
of patients with IgA nephropathy
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Abstract
Objective: To study the association of hyperuricaemia with clinical and pathological characteristics of patients with IgA
nephropathy, and to clarify adverse eﬀects of hyperuricaemia on the onset and progression of IgA nephropathy.
Methods: A total of 244 patients with IgA nephropathy enrolled in Jiangjin Center Hospital were divided into a group with
normal serum uric acid level and a group with elevated level. Age, gender, course of disease, blood pressure, liver function,
renal function, blood lipid levels, blood glucose level, 24-hour urine protein level and pathological grades were recorded.
The correlations of serum uric acid level with clinical indices and pathological grades were analyzed.
Results: The incidence rate of IgA nephropathy complicated with hyperuricaemia was 25.4%. The two groups had
significantly diﬀerent course of disease, body mass index (BMI), and levels of urea nitrogen, creatinine, triglyceride and urine
protein (p<0.05). The group with elevated serum uric acid level had higher Lee’s grade, tubulointerstitial lesion grade and
renal arteriolar lesion grade. Patients with IgA nephropathy were prone to hyperuricaemia, being closely correlated with
BMI, course of disease, blood pressure, triglyceride level and renal function. High pathological grades were important indices
for poor prognosis.
Conclusion: The serum uric acid levels of patients with IgA nephropathy should be monitored to eﬀectively control
hyperuricaemia and to avoid its complications.
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Introduction
IgA nephropathy is a group of immune glomerular
diseases, primarily induced by IgA deposits in the
mesangial area due to multiple etiological factors. This
disease is the main pathological type of glomerulonephritis
worldwide.1 In the past, the prognosis of this disease was
considered good. However, in recent years, studies have
shown that IgA nephropathy was a progressive glomerular
disease. About 15-20% of patients with IgA nephropathy
develop into end-stage renal disease within 10 years after
pathological diagnosis using renal biopsy, hence needing
renal replacement therapy.2 Donadio et al, reported that
IgA nephropathy-induced end-stage renal disease
accounted for 10% of all kinds of end-stage renal diseases.3
At present, the pathogenesis of IgA nephropathy remains
elusive. The progression of IgA nephropathy is aﬀected by
many factors, such as age, severity of proteinuria, and high
blood pressure. Recently, with the improvement of living
standards and changes in dietary structure, especially the
intake of foods rich in purines, the prevalence rate of
hyperuricaemia is on the rise, and its pathogenic roles in
cardiovascular and kidney diseases have attracted
widespread attention.
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Uric acid, as the final product of human and primate purine
metabolisms, is mainly synthesized in the liver and small
intestine. About 2/3 of serum uric acid is excreted by the
kidney, and the remaining 1/3 is cleared in the intestinal
tract. Both excessive serum uric acid production due to
purine metabolism disorder and decreased uric acid
excretion by the kidney can increase the uric acid level,
causing hyperuricaemia. Besides, elevated serum uric acid
level can cause gout, high blood pressure, cardiovascular
diseases, kidney diseases, etc. Meanwhile, since uric acid is
a reducing agent, the decrease of serum uric acid level
inhibits the scavenging of considerable oxygen radicals,
which may also damage renal function. Niskanen et al,
found that uric acid might be an independent risk factor
for cardiovascular and renal diseases after many other risk
factors were controlled.4 Syrjänen et al, followed up 223
patients with IgA nephropathy for 10 years, and found that
hyperuricaemia increased the risk of disease progression
2.4-fold compared with that of patients with normal uric
acid level.5 Moreover, Filiopoulos et al, found that the
damage of hyperuricaemia to kidneys even exceeded that
of proteinuria, so particular attention should be paid to
patients with Ig A nephropathy and hyperuricaemia
simultaneously.6 We herein studied the correlations
between hyperuricaemia and the pathological
characteristics of IgA nephropathy, aiming to study the role
of hyperuricaemia in the progression of IgA nephropathy.
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was ≥1.19 mg/d (105 μmol/L).

Subjects and Methods
This case control study has been approved by the ethics
committee of our hospital, and written consent was
obtained from all patients. Between January 2016 and
December 2017, 244 patients with primary IgA
nephropathy diagnosed by percutaneous renal biopsy in
Jiangjin Center Hospital were selected. They were then
divided into a group with normal serum uric acid level
(n=182) and a group with elevated level (n=62). IgA
nephropathy was diagnosed in accordance with the WHO
classification criteria for pathological diagnosis of primary
glomerular diseases in 1995.7 Exclusion criteria: Patients
with IgA nephropathy caused by Henoch-Schonlein
purpura, hepatitis B virus infection, systemic lupus
erythematosus, cirrhosis and tumours; complication with
other kidney diseases such as diabetic nephropathy,
obesity-related nephropathy and interstitial nephritis; with
systemic diseases that might aﬀect renal physiology and
pathology.
Age, gender, course of disease, body mass index (BMI),
blood pressure, liver function, renal function, and levels of
blood lipids, blood glucose and 24-hour urine protein were
recorded. Fasting elbow vein blood was collected on the
morning of the next day after grouping for routine blood
and biochemical index tests. Procedure for 24-Hour urine
protein excretion test was explained to all patients. Each
patient was told to clear the bladder from 7 am from when
timing was started and all urine discharged within 24 h was
stored in a container (including the urine sample at 7 am)
and mixed.
Criteria for clinical indices:
1) Age: The patients were divided into five age groups, i.e.
≤20 years old, 21-30 years old, 31-40 years old, 41-50
years old, and >50 years old.
2) BMI was calculated as weight in kgs divided by height
in meter squared and obesity was defined in these
subjects as BMI ≥28 kg/m2.8
3) Hyperuricaemia: Men and postmenopausal women
with serum uric acid level of >7 mg/dl (420 μmol/L) and
premenopausal women with level of >6 mg/dl (350
μmol/L) were defined as hyperuricaemia.9

A Tru-Cut biopsy needle was used to rapidly perform onetime percutaneous puncture under the guidance of
ultrasonic B-scan, and living renal tissue samples were
collected. A portion of the samples were embedded in
paraﬃn, prepared into 2 μm-thick sections, and subjected
to HE, PAS, PASM and Masson staining, respectively. Then
Lee’s grade for IgA nephropathy11 and tubulointerstitial
lesion (TIL) grade12 were evaluated under light microscope.
The remaining samples were frozen, sectioned and stained
with isothiocyanate-labeled goat anti-human IgG, IgA, IgM,
C3, C4, C1q and fibrinogen. The deposition site, distribution
characteristics and intensity of the kidney were observed
with
direct
fluorescence
staining.
Indirect
immunofluorescence assay was performed to detect
hepatitis B, HBsAg and HBcAg. Then the degree of renal
arteriolar lesions was assessed. Grade 0: Without lesions;
grade 1: with mild thickening of the vascular wall, and
without changes such as fibrinoid necrosis; grade 2: with
moderate thickening of the vascular wall, accompanied by
fibrin deposition, necrosis and mild luminal stenosis; grade
3: with obvious thickening of the vascular wall, hyaline
degeneration, sclerosis, and obvious luminal stenosis.
All data were analyzed by SPSS 17.0 software. The
continuous data were expressed as mean±standard
deviation (X±SD), and inter-group comparisons were
performed with t test. The categorical data were expressed
as case number and/or percentage, and inter-group
comparisons were conducted with Chi-square test. P<0.05
was considered statistically significant, and p<0.01 was
considered strongly statistically significant.

Results
There were 244 patients with Ig A nephropathy, including
132 males and 112 females (ratio: 1.18:1). The age group
who underwent renal biopsy ranged from 12 to 70 years
old, with the largest portion in the 21-30 years group
(39.3%). This group also had the highest male/female ratio
(2:1) (Table-1).
Of the 244 patients with IgA nephropathy, 62 (25.4%) had
elevated serum uric acid levels, including 34 males and 28
females, and 182 (75.6%) had normal levels, including 98
males and 84 females. The average age of normal serum
uric acid level group was 31±13 years old, and that of
elevated serum uric acid level group was 34±11 years old,

4) Hypertension: According to the JNC 8 Hypertension
Guidelines from JAMA Network, a blood pressure of
≥140/90 mmHg during the course of Table-1: Gender and age of patients with IgA nephropathy.
disease or the physical examination upon
≤20 years
21-30 years 31-40 years 41-50 years
hospital admission was defined as
Case
No.
(%)
36
(14.8)
96 (39.3)
52 (21.3)
44 (36.0)
hypertension.10
Male

5) Renal dysfunction: Serum creatinine level Female
Male/female ratio

20 (55.6)
16 (44.4)
1.25:1

64 (66.7)
32 (33.3)
2:1

22 (42.3)
30 (57.7)
0.73:1

18 (40.9)
26 (59.1)
0.69:1

>50 years

Total

16 (6.6) 244 (100)
8 (50.0) 132 (54.1)
8 (50.0) 112 (45.9)
1:1
1.18:1
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Table-2: Relationships between baseline clinical data and serum uric acid level.
Index

Normal serum uric acid
level group (n=182)

Gender
Male
Female
Age (year)
Disease course (month)
BMI (kg/m2)
Blood pressure
Normal
Hypertension
Age (year)
≤20
21-30
31-40
41-50
>50

Elevated serum uric acid
level group (n=62)

98 (53.8)
84 (46.2)
31±13
8.96±1.61
22.32±2.83

34 (54.8)
28 (45.2)
34±11
21.90±3.12
23.81±3.70

114 (62.6)
68 (37.4)

20 (32.3)
42 (67.7)

32 (17.6)
76 (41.8)
36 (19.8)
30 (16.5)
8 (4.3)

4 (6.5)
20 (32.3)
16 (25.8)
14 (22.6)
8 (12.8)

t/c2

p-value

0.018

0.892

1.629
41.987
3.298
13/614

0.105
<0.001
0.001
<0.001

0.118

0.739

Table-3: Relationships between serum uric acid level and biochemical indices.
Index
Renal function
Normal
Dysfunction
Urea nitrogen (mg/dl)
Creatinine (mg/dl)
Serum total protein (g/L)
Serum albumin (g/L)
Triglyceride (mg/dl)
Total cholesterol (mg/dl)
High-density lipoproteincholesterol (mg/dl)
Low-density lipoproteincholesterol (mg/dl)
Blood glucose (mg/dl)
Urine protein (mg/24 h)

Normal serum uric acid
level group (n=182)
162 (89.0)
20 (11.0)
15.12±3.83
0.93±4.08
60.10±4.52
35.35±1.45
146.91± 27.4
201.87±11.96
67.95±11.96

Elevated serum uric acid
level group (n=62)
30 (48.4)
32 (51.6)
23.912 ±3.6
1.73±6.78
59.86±4.77
35.33±1.07
193.85 ±27.43
203.422 ±12.74
67.95 ±12.35

t/c2

p-value

45.511

<0.001

15.558
97.690
0.356
0.100
10.129
0.863
0.000

<0.001
<0.001
0.722
0.921
<0.001
0.389
1.000

months) was significantly shorter than that of
the elevated serum uric acid level group
(21.90±3.12 months) (p<0.05). The normal
level group had a significantly lower BMI
(22.32±2.83 kg/m2) than that of elevated level
group (23.81±3.70 kg/m2) (p<0.05). Of the
patients with normal serum uric acid levels,
114(62.6%) had normal blood pressures and
68 (37.4%) had hypertension. In the elevated
serum uric acid level group, 20 patients
(32.3%) had normal blood pressures and
42(67.7%) suﬀered from hypertension. The
two groups had significantly diﬀerent
proportions of hypertensive cases (p<0.05).
The serum uric acid levels of patients with IgA
nephropathy were not significantly related
with gender or age (p=0.892, 0.739), but were
significantly related with disease course, BMI
and hypertension (p<0.05) (Table-2).
IgA nephropathy accounted for 32.7% of the
primary renal glomerular diseases diagnosed
by renal biopsy during the same period. The
incidence rate of IgA nephropathy
complicated with hyperuricaemia was 25.4%.
The normal serum uric acid level group had
significantly lower BMI as well as levels of urea
nitrogen, creatinine, triglyceride and urine
protein than those of the elevated serum uric
acid level group (p<0.05) (Table-3).

Among the 244 patients with IgA
nephropathy, most cases had Lee’s grade III
90.64±5.4
91.54±5
1.152
0.250
(54.9%). The incidence rates of hyperuricaemia
3885.10±388.25
5558.89±334.34
30.322
<0.001
in patients with grades IV and V were
significantly higher than those of cases with
Table-4: Pathological characteristics of patients with IgA nephropathy.
grades I and II (p<0.05). The tubulointerstitial
2
c
p-value
Index
Normal serum uric acid Elevated serum uric acid
damage in the normal serum uric acid level
level group (n=182)
level group (n=62)
group was mostly TIL grade II (150 cases,
Lee’s grade
16.869
<0.001
82.4%), and that of the elevated level group
Ⅰ + II
50 (27.5)
6 (9.7)
was mostly grade III + IV (25 cases, 80.6%). The
III
102 (56.0)
32 (51.6)
incidence rate of hyperuricaemia in patients
IV + Ⅴ
30 (16.5)
24 (38.7)
with TIL grades III and IV was significantly
TIL grade
127.222 <0.001
higher than that of cases with grades I and II
Ⅰ
18 (9.9)
1 (1.6)
II
150 (82.4)
11 (17.7)
(p<0.01). The renal arteriolar lesion in the
III + IV
14 (7.7)
50 (80.7)
normal serum uric acid level group was mainly
Renal arteriolar lesion grade
73.520
<0.001
grades 0 and 1 (86.8%), and that of the
0
110 (60.4)
8 (12.9)
elevated level group was mainly grades 2 and
1
48 (26.4)
12 (19.4)
3 (67.7%). The incidence rates of
2
10 (5.5)
16 (25.8)
hyperuricaemia in patients with grades 2 and
3
14 (7.7)
26 (41.9)
3 significantly exceeded those of cases with
without a significant diﬀerence (p=0.105). The disease
grades 0 and grade 1 (p<0.01).
course of normal serum uric acid level group (8.96±1.61
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136.644 ±10.81

138,96±10.8

1.521

0.130
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The group with elevated serum uric acid level had higher
Lee’s grade, TIL grade and renal arteriolar lesion grade
(Table-4).

Discussion
IgA nephropathy accounted for 32.7% of primary renal
glomerular diseases diagnosed by renal biopsy in our
hospital, which was lower than the reported incidence rate
in literature.13 IgA nephropathy could occur at any age, but
80% of patients were 16-35 years old in one of the studies,
which was consistent in our study.14 IgA nephropathy is
more common in males. The male/female ratio was 2:1 to
6:1,15 and about 3:1 to 1:1 in China.16 Similarly, the ratio in
this study was 1.18:1.
Uric acid is the end product of human purine metabolism.
Recently, the incidence rate of hyperuricaemia has
increased evidently. Hyperuricaemia is closely related to
obesity, lipid metabolism disorder, blood pressure and
impaired glucose tolerance, as a risk factor for the onset
and progression of atherosclerosis, coronary heart disease
and hypertension.17,18 At present, there are few reports
regarding the incidence of hyperuricaemia in patients with
IgA nephropathy, or the influence of hyperuricaemia on
their clinical indices and pathological changes. Herein, the
incidence rate of hyperuricaemia in patients with IgA
nephropathy was 25.4%. The patients with elevated serum
uric acid level had a longer disease course than that of
patients with normal level, being consistent with previous
literature.19,20
Hypertension is a common clinical manifestation of IgA
nephropathy, which can accelerate the disease
progression. A large number of animal and clinical studies
have confirmed that hyperuricaemia was an independent
risk factor for the onset and progression of
hypertension.21-23 Voruganti et al, reported that basal
serum uric acid level was the strongest independent
predictor of hypertension. With a 1 mg/dl elevation in this
level, the risk of developing hypertension increased by
23%.24 This study showed that the incidence rate of
hypertension in elevated serum uric acid level group was
significantly higher than that of normal level group
(p<0.05), suggesting a correlation between hyperuricaemia
and hypertension. Hyperuricaemia is closely related to
dyslipidaemia, and serum uric acid level is positively
correlated with triglyceride level.25 Obese patients undergo
elevation of serum uric acid due to high-fat and purine-rich
diets. In this study, patients with elevated serum uric acid
level had significantly higher BMI and triglyceride level than
those of normal level group, suggesting that
hyperuricaemia was correlated with obesity and
dyslipidaemia. We also found that patients with elevated
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serum uric acid level had more severe renal impairment
and higher urine protein level than those of normal level
group, indicating that serum uric acid level was closely
related to renal damage and dysfunction. When renal
function is impaired, serum uric acid excretion decreases,
so its level increases. It is well-documented that the severity
of proteinuria in patients with chronic kidney disease was
significantly correlated with the degree of renal
impairment.26,27
Renal biopsy for pathological grading is of great value in
evaluating the prognosis of kidney disease. Patients with
high grades often have poor prognosis. Herein, compared
with patients having normal serum uric acid level, the
proportions of Lee’s grades IV and V as well as TIL grades III
and IV in patients with elevated level were significantly
larger, being in accordance with literature.28 This study
revealed that the proportion of renal arteriolar lesion grade
3 in patients with elevated serum uric acid level was
significantly higher than that of patients with normal level.
The incidence rate of hyperuricaemia in patients with renal
artery lesion grades 2 and 3 was significantly diﬀerent from
that of patients with grades 0 and 1. Hence, this lesion
might be associated with high serum uric acid level and
blood pressure.

Conclusion
In conclusion, patients with IgA nephropathy were prone
to hyperuricaemia. Hyperuricaemia complicated with IgA
nephropathy had more frequent clinical manifestations
such as massive proteinuria, hypertension and renal
dysfunction. The pathological grade of patients with
elevated serum uric acid level was higher than that of
patients with normal level, as a crucial index for poor
prognosis.
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