Int J Clin Exp Pathol 2017;10(10):10475-10482
www.ijcep.com /ISSN:1936-2625/1JCEPO060564

Original Article
Elevated baseline serum IgA may predict earlier
proteinuria remission in IgA nephropathy patients
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Abstract: The goals of this work were to investigate the correlations of elevated serum IgA with renal pathology and
outcome of proteinuria in IgA nephropathy patients. Retrospective cohort analysis enrolled 90 IgA nephropathy
patients (proteinuria >0.5 g/24 hr, estimated glomerular filtration rate (¢GFR) 230 ml/min/1.73 m?) who were ad-
mitted to The Sixth Affiliated Hospital of Sun Yat-sen University from 2013.01 to 2017.04. The elevated serum IgA
level was found in 20 (22.2%) patients. In clinical characteristics, serum IgG, ratio of IgA/C3 and recurrent mucosal
infection rate were increased obviously in high serum IgA group compared with normal serum IgA group (serum IgG,
14.9043.50 g/L vs. 10.27+3.49 g/L, P<0.001, IgA/C3, 4.45+1.21 vs. 2.77+0.75, P<0.001, recurrent mucosae
infection rate, 40.0% vs. 14.3%, P=0.027). In kidney biopsy, mesangial proliferation was significantly more common
in normal serum IgA group (81% vs. 50% in high serum IgA group, P=0.028). The proportion of crescent less than
25% more often occurred in elevated IgA group (81.3% vs. 63.8% in normal IgA group). The Kaplan-Meier curves
showed that proteinuria remission rate for patients with high serum IgA was 80%, 85%, 90%, 95% and 95% after 3,
6,9, 12 and 15 months compared with patients with normal serum IgA (proteinuria remission rate, 45%, 64%, 75%,
86% and 93%, P=0.020). Cox proportional hazard regression model indicated that elevated serum IgA (RR=1.984,
P=0.040) and steroids therapy (RR=2.192, P=0.030) were independent predictors for proteinuria remission in
IgA nephropathy patients. In view of our data, more active treatments may improve outcome of IgA nephropathy
patients with elevated serum IgA. We conclude that elevated serum IgA may indicate a higher proteinuria remission
rate within a shorter period of time in IgA nephropathy patients.
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Introduction Helin H reported that 50%-70% IgAN patients
complicated with elevated serum IgA [6]. How-
ever, the relationships between increased IgA
with clinical features, renal pathology and prog-
nosis of IgAN patients are still unclear. Recently,
a retrospective study indicated that the elevat-
ed serum IgA at baseline might be associated

with mesangial proliferation and segmental sc-

IgA nephropathy (IgAN) is the most common
primary glomerulonephritis in the world at pres-
ent [1]. There was a higher IgAN incidence rate
in the East Asia region, for instance, IgAN
accounted for about 40% of all primary glomer-
ulopathy in in China and Japan [1, 2]. The range

of clinical manifestations of IgAN is broad, fr-
om asymptomatic microscopic hematuria to ra-
pidly progressive glomerular nephropathy [3].
Massive proteinuria, renal dysfunction and se-
vere renal histological injury are vital risk fac-
tors that affect the prognosis of IgA nephropa-
thy [4]. Wenge Li confirmed that baseline pro-
teinuria levels of >0.5 g/24 h and more severe
pathological injury significantly influenced the
probability of adverse events in IgAN patients
[5].

lerosis contributed to glomerulosclerosis, but
had no effect on the presence of proteinuria or
on the worsening of kidney function in children
with IgA nephropathy [7]. Nevertheless, the
correlations of elevated serum IgA with renal
pathology and outcome in adult IgAN patients
have not been explored. The aim of present
study was to determine the relationships be-
tween increased IgA with clinical features, re-
nal pathology and treatment outcomes of adult
IgAN patients with proteinuria.
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Table 1. Clinical baseline data of enrolled patients

Normal IgA group Elevated IgA group [, .

Clinical definitions

Variable n=70 n=20 The degree of protein-
Age (years) 33.67+10.97 38.1+12.58  0.127 uria was defined as pr-
Gender, male [n (%)] 39 (55.7) 9 (45.0) 0.397 oteinuria 20.5 g/24 hr
BMI (Kg/m?2) 23.37+3.79 23.24+4.01  0.899 by quantifcation. Pati-

ents with eGFR <30
Hypertension [n (%)] 31(44.3) 8 (40.0) 0.733 ml/min/1.73 m? were
Macrohematuria [n (%)] 8(11.4) 2 (10.0) 1.000 excluded from our stu-
RBC (x 10E12/L) 4.34+0.92 4.09+0.70 0.267 dy. Estimated glome-
Hemoglobin (g/L) 126.96+24.41  121.80+23.70  0.401 rular fltration rate (€G-
Serum calcium (mmol/L) 2.28+0.18 2.31+0.17 0.442 FR)=175 x Scr (mg/dl)
Serum phosphorus (mmol/L) 1.25+0.25 1.13+0.22 0.051 1234 x age (year) % [if
Serum creatinine (umol/L) 110.84+45.78  112.63+39.65 0.875 female, x 0.79], MD-
Blood urea nitrogen (mmol/L) 6.61+2.77 7.39+2.67 0.259 RD equation [8]. Ma-
Serum uric acid (umol/L) 432.49+114.17 443.06:109.86 0709 °rohematuria was de-
Microhematuria (+) 2(1,2) 2(1,3) 0.892 :T']”aetﬂr?as :gsjrfergsrsn Qf’e'
Proteinuria dipstick (+) 2(1,3) 2(1,3) 0.712 . .

than two times and uri-
Proteinuria quantifcation (g/24 h) 1.4 (0.64, 3.08) 0.98 (0.68, 1.69) 0.277 nalysis sustained ab-
Serum albumin (g/L) 37.44+7.56 39.51+6.73  0.271 normal in the interval.
Serum cholesterol (mmol/L) 5.79+1.66 5.18+1.46 0.187 Hypertension was de-
Serum 1gG (g/L) 10.27+3.49 14.90+3.50 <0.001 fined as resting systolic
Serum IgM (g/L) 1.35+0.67 1.4940.85 0.438 blood pressure (SBP)
Serum C3 (g/L) 1.09+0.20 1.20+0.25 0.056 >140 mmHg, diastolic
IgA/C3 2.77+0.75 4.45+1.21  <0.001 blood pressure (DBP)
Recurrent mucosal infection [n (%)] 10 (14.3) 8 (40.0) 0.027 290 mmHg, or need for
HBV infection [n (%)] 9 (13) 5 (25) 0.345 antihypertensive  the-

Abbreviations: BMI, Body mass index; RBC, red blood cell; HBV, hepatitis B virus.

Materials and methods

Ethics committee approval and patient con-
sent

This study was approved by the Ethics Com-
mittee of the Sixth Affiliated Hospital of Sun
Yat-sen University and informed consent was
obtained before study. This study has been per-
formed in accordance with the principles of
Declaration of Helsinki.

Patients

Our study included adult patients aged 14 ye-
ars and over from The Sixth Affiliated Hospital
of Sun Yat-sen University, in whom IgAN was
diagnosed based on renal biopsy. Glomerular
diseases listed below were excluded, second-
ary glomerular nephropathy, such as lupus
nephritis, Henoch-Schonlein purpura nephri-
tis, diabetic nephropathy, liver cirrhosis related
IgAN and so forth.
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rapy. Body mass index
(BMI) was calculated
as the weight (in kilo-
grams) divided by height squared (in square
meters). The patients were divided into two
groups based on the baseline serum IgA level
(reference value, 0.7-4.0 g/L) which was mea-
sured by immunoturbidimetry (Orion Diag-
nosticn, Finland). Elevated or normal serum IgA
was respectively defined as IgA >4.0 g/L or IgA
<4.0 g/L. Recurrent mucosal infection was
defined as the infections associated with muco-
sal tissues, such as nasitis, laryngopharyngitis
and gastroenteritis are greater than or equal
to 2 times per year within the first 3 years
before initial diagnosis in our centre.

The treatment modalities included conserva-
tive therapy with angiotensin converting-en-
zyme inhibitor (ACEI) or angiotensin Il receptor
blocker (ARB) agents and immunosuppressive
therapy with immunosuppressive drugs (ste-
roids or adding mycophenolate mofetil) based
on ACEI/ARB.

Int J Clin Exp Pathol 2017;10(10):10475-10482
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Table 2. Pathological characteristics of IgA
nephropathy patients with normal/elevated
serum IgA

Normal Elevated
Variable IgA group IgA group

n=59  n=16 ‘€

Lee’s grade [n (%)] 0.493

Grade Il 5(8.5) 0

Grade llI 26 (44.1) 7 (43.8)

Grade IV 4 (35.6) 8(50.0)

Grade V 7(11.9) 1(6.3)
Oxford classification

M1 [n (%)] 47 (81.0) 8(50.0) 0.028

1n (%)

] 17 (29.3) 3(18.8) 0.600
S1[n (%)]
(

23(39.7) 4(25.0) 0.281

Oxford T [n (%)] 0.366
T1 28 (48.3) 7 (43.8)
T2 2(3.4) 12(12.5)
Oxford C [n (%)] 0.415
C1 37 (63.8) 13(81.3)
C2 8(13.8) 1(6.3)
1gG (+) 0(0,0) 0(0,0) 0.055
IgA (+) 3(2,3) 3(2,3) 0.670
I1gM (+) 1(14,1) 1(1,1) 0.388

Abbreviations: Oxford M1, Mesangial score >0.5; Oxford
E1, Endo capillary hypercellularity present; Oxford S1,
Segmental glomerulosclerosis present; Oxford T, Tubular
atrophy/interstitial fbrosis; T1, Tubular atrophy/inter-
stitial fbrosis 26-50%; T2, Tubular atrophy/interstitial
fbrosis >50%; Oxford C1, proportion of crescent <25%,
Oxford C2, proportion of crescent >25%.

Pathological evaluation

Renal biopsies were processed for light and
immunofluorescence microscopy which were
reviewed by one pathologist who was unaware
of clinical details of the patients.

The specimens were evaluated for the num-
ber of glomeruli, glomerulosclerosis, segmen-
tal sclerosis, proportion of crescents, Lee’s gra-
de, Oxford classification [8-11] and sediment
strength of IgA.

Follow-up assessment

The follow-up ended after 15 months’ clinical
treatment as mentioned above. Evaluation of
proteinuria remission was performed at 3, 6, 9,
12 and 15 months during follow-up period.

The primary outcome was the complete or par-
tial remission of proteinuria. Complete remis-
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sion of proteinuria was defined as a decrease
in proteinuria to a level <0.3 g/24 h, inactive
urine sediment test and normal serum albu-
min. Partial remission was defined as a reduc-
tion of proteinuria by at least 50% from base-
line.

Statistical analysis

For quantitative variables, if symmetric distri-
bution, mean * standard deviation (SD) for sta-
tistical description, and Student’s t test for
statistical inference; and if asymmetric distri-
bution, median (Q25-Q75) for description and
Wilcoxon Rank Sum Test for inference. For qual-
itative variables, frequency for description and
Chi-square test or Fisher’s exact test for infer-
ence of the unordered categorical variables,
and Wilcoxon Rank Sum Test for the ordinal
ones.

The incidences of proteinuria remission were
analyzed by Kaplan-Meier method and com-
pared with the log rank test. Logistic regres-
sion model was used for multivariate analysis
to identify the risk factors for proteinuria remis-
sion in IgAN. Cox proportional hazards regres-
sion model was used for multivariate analysis
to identify the independent predictors of pro-
teinuria remission. P values were two-sided
and P<0.05 was considered to be statistically
significant. All statistical analyses were perfor-
med with SPSS statistical software (version
20.0).

Results
Clinical baseline data of enrolled patients

Our study included 181 adult patients (aged
14 years and over) from The Sixth Affiliated
Hospital of Sun Yat-sen University, in whom
100 patients satisfied our proteinuria standard
(proteinuria >0.5 g/24 hr). 10 patients were
excluded from this study for less than 1 mon-
th’s follow-up time. Elevated serum IgA level
(serum IgA >4.0 g/L) was found in 20 (22.2%)
patients out of the 90 eligible patients enrolled
in our study. As shown in Table 1, serum anti-
body tests revealed that ratio of IgA/C3 and
IgG level were increased significantly in elevat-
ed serum IgA group compared with normal IgA
group (IgA/C3, 4.45+1.21 vs. 2.77+0.75 P<
0.001, serum IgG, 14.90+3.50 g/L vs. 10.27
+3.49 g/L, P<0.001). There was also signifi-
cant difference between the groups in recur-
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Table 3. Treatment for IgA nephropathy patients with
normal/elevated serum IgA

Normal  Elevated
Variable IgA group IgA group P-value
n=50 n=18
Therapy 0.159
Steroids (Half dosage) 34 (68.0) 13(72.2)
1-3-5° 11(22.0) 3(16.7)
1-2-3° 12 (24.0) 6 (33.3)

Steroids (Adequate dosage) 7 (14.0) 0
Steroids (Half dosage) +tMMF 9 (18.0) 5 (27.8)

Abbreviations: MMF, mycophenolate mofetil. 2Steroids (500 mg/d)

by venous transfusion during the first 3 days of the 1st, 3rd and 5th
months after treatment. ®Steroids (500 mg/d) by venous transfusion
during the first 3 days of the 1st, 2nd and 3rd months after treatment.

0.383), while the proportion of crescent
less than 25% (C1) more often occurred
in elevated IgA group (81.3% vs. 63.8%
in normal IgA group). Global glomeru-
losclerosis, tubular atrophy/interstitial
fibrosis, mesengial IgA deposits, Lee’s
grade and podocyte lesion did not differ
between the groups (Table 2).

Treatment and outcome of enrolled
patients

Conservative therapy (ACEI or ARB
agents) was applied to 22 patients in
which 2 (10%) and 20 (28.6%) patients

Table 4. Proteinuria remission for IgA nephropathy pa-

tients with normal/elevated serum IgA

were from elevated/normal IgA groups
respectively (P=0.159). Steroids therapy
was used in 68 patients in which 18
(90%) and 50 (71.4%) patients were
from elevated/normal IgA groups re-

Normal Elevated spectively (P=0.159).
Variable IgA group IgA group P-value
n=70 n=20 In elevated IgA group, 13 (72.2%) pati-
Proteinuria remission 0.017 ents took half dosage (0.5 mg/Kg/d) of
Complete remission 38 (54.3) 9 (42.4) steroids for oral administration, in which
Partial remission 17 (24.3) 10 (52.6) 9 patients received steroids pulse treat-
Time for remission  6(2,8.25) 2.5 (2,4.75) _0.040 ment synergistically (3 patients received

rent mucosae infection rate (40% vs. 14.3% in
normal IgA group, P=0.027). No differences
were found between the two groups regarding
the patients’ gender, age, body mass index,
blood pressure, protein uria quantitation, se-
rum creatinine/blood urea nitrogen.

Pathological characteristics of renal biopsies

Kidney biopsy was performed for 75 (16 pa-
tients from elevated serum IgA group) patients
in our centre (15 patients were ruled out for
unavailable pathological sections). Histologic
results showed that mesangial proliferation
(M21) was obviously more common in normal
IgA group compared with elevated serum IgA
group (81% vs. 50%, P=0.028). The rates of
endo capillary hypercellularity (E1) and seg-
mental sclerosis (S1) in normal IgA group were
more higher than that in elevated IgA group
(E1, 29.3% vs. 18.8% in elevated serum IgA
group, P=0.600, S1, 39.7% vs. 25.0% in ele-
vated serum IgA group, P=0.281). Incidence of
crescent was more common in elevated IgA
group compared with normal IgA group (C1+
C2, 87.6% vs. 77.6% in normal IgA group, P=
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steroids 500 mg/d by venous transfu-
sion during the first 3 days of the 1st,
3rd and 5th months after treatment, 6 patients
received steroids 500 mg/d by venous transfu-
sion during the first 3 days of the 1st, 2nd and
3rd months after treatment). The remaining 5
(27.8%) patients were treated with half dosa-
ge of steroids plus mycophenolate mofetil
(MMF, 500 mg b.i.d) for oral administration. In
normal IgA group, 34 (68%) patients took half
dosage of steroids for oral administration, in
which 23 patients received steroids pulse treat-
ment synergistically (11 patients received ste-
roids 500 mg/d by venous transfusion during
the first 3 days of the 1st, 3rd and 5th months
after treatment, 12 patients received steroids
500 mg/d by venous transfusion during the
first 3 days of the 1st, 2nd and 3rd months
after treatment). 7 (14%) patients received ade-
quate dosage of steroids (1.0 mg/Kg/d) for
oral administration. 9 (18%) patients were tre-
ated with half dosage of steroids plus MMF
(500 mg b.i.d) for oral administration (Table 3).

At the end of follow-up time, 74 (82.2%)IgAN
patients achieved proteinuria remission with
the median remission time 5 months (range
2-8 months). As shown in Table 4, the protein-

Int J Clin Exp Pathol 2017;10(10):10475-10482
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Cumulative remission of proteinuria

Log Rank=5.372

P=0.030) were independent
predictors for proteinuria re-
mission in IgAN patients after
adjusting for potential risk fac-
tors, such as age, segmental
sclerosis (Table 5).

Discussion

Elevated serum IgA level oc-

. p=0i020 curred in 22.2% of IgAN pa-

. tients in our centre, which was

obviously lower than 50%-70%

0.0 [6]. In the present study, nor-

: 3 g 2 & KX mal serum IgA was regulated

No. atrisk Follow tine(Months) within 0.7-4.0 g/L by immuno-

— - - . 5 18 . turbidimetry according to our

» clinical laboratory, while 315-

S = b . . . L 350 mg/dL was often used to

somatiSerni{ga 10 8z 36 17 12 6 define elevated serum IgA in

Follow-up remission of proteinuia(%) previous studies [7, 12]. Thus,

our reference range (serum IgA

Sime oM o 1 it >4.0 g/L) reduced the diagno-

Total(90) 53 69 78 88 93 sis sensitivity to some extent

High Serum IgA(20) 80 85 90 95 95 for elevated serum IgA in IgAN
Normal Serum IgA(70) 45 64 75 86 93 patients.

Figure 1. Cumulative proteinuria remission rate for patients with or without

high serum IgA seen in follow-up.

uria remission rate for elevated serum IgA
group was higher than the normal IgA gr-
oup (95% vs. 78.6%, P=0.079). There was a
remarkably shorter median remission time in
elevated IgA group (2.5 months vs. 6 months
for normal IgA group, P=0.040). The propor-
tions of complete/partial remission in eleva-
ted/normal IgA group were 45.0% vs. 54.3%
and 50.0% vs. 24.3% (P=0.017) (Table 4).

The correlation between baseline serum IgA
level and proteinuria remission

Kaplan-Meier curves showed that proteinuria
remission rate for IgAN patients with high se-
rum IgA was 80%, 85%, 90%, 95% and 95%
after 3, 6, 9, 12 and 15 months respectively
compared with patients with normal serum IgA
(proteinuria remission rate, 45%, 64%, 75%,
86% and 93%, P=0.020) (Figure 1).

Cox proportional hazards regression model
indicated that elevated serum IgA (RR=1.984,
P=0.040) and steroids therapy (RR=2.192,

10479

Previous study had shown that
higher serum IgA and C3 levels
were closely related to IgAN
[13]. Saito K indicated that
measurement of serum IgA and C3 might pre-
dict the diagnosis of patients with IgAN prior to
renal biopsy [7]. Madea suggested that elevat-
ed serum IgA (IgA >315 mg/dl) and serum IgA/
C3 ratio (IgA/C3 >3.01) appeared to reflect the
histological severity of ISAN and could serve as
a marker of the IgAN progression [13].

Different studies have shown that IgA1 and
IgA2 are two subtypes of IgA [14, 15]. It is be-
lieved that IgAN is a form of glomerulonephritis
with predominant deposition of abnormally gly-
cosylated polymerise IgA1l (plgAl) [14, 15].
Sever MS and coworkers implied that elevated
serum IgA1 was associated with recurrent IgAN
in patients received renal transplants [16]. Ne-
vertheless, in clinical practice, serum IgA de-
tection plays a referential role in assisted diag-
nosis of IgAN especially for patients who refu-
se invasive renal biopsy, which inspires us to
probe into the relationships between increased
serum IgA with clinical features, renal patholo-
gy and treatment outcomes of IgAN.

Int J Clin Exp Pathol 2017;10(10):10475-10482
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Table 5. Risk factors for proteinuria remission in IgA nephropathy patients

Univariate analysis

Multivariate analysis

Variable

RR (95% Cl) P-value RR (95% CI) P-value
Age (per 1 year) 0.977 (0.955-0.999) 0.044 0.985 (0.961-1.010) 0.245
Elevated IgA (Yes:No) 1.700 (1.002-2.884) 0.202 1.984 (1.031-3.815) 0.040
S1 (Yes:No) 0.553 (0.318-0.960) 0.035 0.616 (0.342-1.110) 0.107
HBV infection (Yes:No) 0.464 (0.228-0.943) 0.034 0.522 (0.220-1.240) 0.141
Steroids (Yes:No) 2.394 (1.341-4.274) 0.003 2.192 (1.077-4.463) 0.030

Abbreviations: S1, Segmental glomeruloscleosis present according to Oxford classification; HBV, hepatitis B virus.

In present study, clinical data of enrolled pa-
tients showed that IgA/C3 ratio was increased
significantly in elevated serum IgA group, which
was consistent with previous manuscript [13].
Additionally, Wyatt RJ reported that co-deposi-
tion of I1gG and plgAl was found in the mesan-
gium of IgAN pediatric [17]. Our results indicat-
ed that significantly increased serum IgG was
detected in IgAN patients with elevated serum
IgA. The association between increased serum
IgG and deposition of aberrantly glycosylated
plgAl in IgAN needs to be elucidated further.
The reason for significant difference between
the groups in recurrent mucosae infection rate
may be resulted from increased serum IgG in
elevated serum IgA group.

Roszkowska-Blaim M provided evidence that
elevated serum IgA at baseline might be asso-
ciated with mesangial proliferation and seg-
mental sclerosis, but had no effect on the pres-
ence of proteinuria or on the worsening of
kidney function in children with IgAN [18].
However, our results indicated that mesangial
proliferation, endocapillary hypercellularity and
segmental sclerosis were more common in nor-
mal IgA group compared with elevated IgA
group in adult IgAN patients. Furthermore, the
proteinuria remission rate for elevated serum
IgA group was higher than the normal IgA group
within a remarkably shorter median remission
period. It should be noted that although the dif-
ference for proportions of steroids therapy was
insignificant between groups, a higher ratio of
steroids therapy was adopted in elevated IgA
group (90% vs. 71.4%, P=0.159). With respect
to therapeutic schemes, modified Pozzi meth-
od (steroids 500 mg/d by venous transfusion
during the first 3 days of the 1st, 2nd and 3rd
months after treatment) was applied in 33.3%
of patients with elevated IgA, which was more
common than that of normal IgA group (24%).
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Furthermore, it is worth noting that crescents
were more common in elevated IgA group
(C1+C2, 87.6% vs. 77.6% in normal IgA group).
Meanwhile, the proportion of crescent less
than 25% (C1) more often occurred in elevated
IgA group (81.3% vs. 63.8% in normal IgA
group), which was probably related to increased
rate of recurrent mucosae infection in high IgA
group. It is believed that activity indicators,
such as crescent, necrosis lesions and micro-
thrombosis tend to become chronic pathologi-
cal lesions after about 3 months, which facili-
tates the progression of IgAN from acute kid-
ney injuries to chronic kidney diseases [19].
Recently, the crescent score was introduced as
a new indicator to predict renal prognosis of IgA
nephropathy by Oxford classification which pro-
vided the strong evidence that even proportion
of crescent less than 25% (C1) predicted an
adverse events [20]. In view of the differences
in steroids pulse treatment and crescent score
between groups, we conclude that steroids
pulse treatment, such as modified Pozzi meth-
od, probably could improve the prognosis of
IgAN, which is being verified in our randomized
controlled trial. Based on adjusting the variable
of steroids therapy, elevated serum IgA was still
related to proteinuria remission in IAN patients
(Table 5). In view of the data as mentioned pre-
viously, earlier intervention for IgAN with ele-
vated serum IgA may achieve better clinical
outcomes.

This study was an observational study and was
limited by its small sample size. A randomized
controlled study with long-term follow-up is nec-
essary. In addition, correlations between cer-
tain IgA subtype, such as serum IgA1, clinico-
pathological features and renal outcomes in
IgAN patients are required to be further elu-
cidated.

Int J Clin Exp Pathol 2017;10(10):10475-10482
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In summary, the elevated serum IgA was found
in 20 (22.2%) IgAN patients in our centre. In
elevated IgA group, mesangial proliferation was
less prominent, whereas the proportion of cres-
cent less than 25% (C1) was more common
compared with normal IgA group. Therefore,
earlier intervention for IgAN with elevated se-
rum IgA may achieve better clinical outcomes.
Cox proportional hazard regression model indi-
cated that elevated serum IgA and steroids
therapy were independent predictors for pro-
teinuria remission in IgAN patients, which sug-
gested that elevated serum IgA might predict
earlier proteinuria remission in IgAN patients.

Acknowledgements

This study was supported by the Nature Science
Foundation of China (NO.81470953).

Disclosure of conflict of interest
None.

Address correspondence to: Zong-Pei Jiang, De-
partment of Nephrology, The Sixth Affiliated Hospi-
tal of Sun Yat-sen University, Guangzhou 510655,
China. Tel: 020-38379727; E-mail: jx.home@med-
mail.com.cn

References

[1] Donadio JV, Grande JP. IgA nephropathy. N
Engl J Med 2002; 347: 738-48.

[2] McGrogan A, Franssen CF, de Vries CS. The in-
cidence of primary glomerulonephritis world-
wide: a systematic review of the literature.
Nephrol Dial Transplant 2011; 26: 414-30.

[3] Rodrigues JC, Haas M, Reich HN. IgA nephrop-
athy. Clin J Am Soc Nephrol 2017; 12: 677-86.

[4] D’Amico G. Natural history of idiopathic IgA ne-
phropathy: role of clinical and histological
prognostic factors. Am J Kidney Dis 2000; 36:
227-37.

[5] Tan M, Li W, Zou G, Zhang C, Fang J. Clinico
pathological features and outcomes of IgA ne-
phropathy with hematuria and/or minimal pro-
teinuria. Kidney Blood Press Res 2015; 40:
200-6.

[6] Rantala I, Mustonen J, Hurme M, Syrjanen J,
Helin H. Pathogene ticaspects of IgA nephrop-
athy. Nephron 2001; 88: 193-8.

[7] TominoY, Suzuki S, Imai H, Saito T, Kawamura
T, Yorioka N, Harada T, Yasumoto Y, Kida H, Ko-
bayashi Y, Endoh M, Sato H, Saito K. Measure-
ment of serum IgA and C3 may predict the di-
agnosis of patients with IgA nephropathy prior

10481

to renal biopsy. J Clin Lab Anal 2000; 14: 220-
3.

[8] National Kidney Foundation. K/DOQI clinical
practice guidelines for chronic kidney disease:
evaluation, classification, and stratification.
Am J Kidney Dis 2002; 39 Suppl 1: S1-266.

[9] LeeHS, Lee MS, Lee SM, Lee SY, Lee ES, Lee
EY, Park SY, Han JS, Kim S, Lee JS. Histological
grading of IgA nephropathy predicting renal
outcome: revisiting H. S. Lee’s glomerular
grading system. Nephrol Dial Transplant 2005;
20: 342-8.

[10] Working Group of the International IgA Ne-
phropathy Network and the Renal Pathology
Society, Cattran DC, Coppo R, Cook HT, Fee-
hally J, Roberts IS, Troyanov S, Alpers CE,
Amore A, Barratt J, Berthoux F, Bonsib S, Bruijn
JA, D’Agati V, D’Amico G, Emancipator S, Emma
F, Ferrario F, Fervenza FC, Florquin S, Fogo A,
Geddes CC, Groene HJ, Haas M, Herzenberg
AM, Hill PA, Hogg RJ, Hsu SI, Jennette JC, Joh
K, Julian BA, Kawamura T, Lai FM, Leung CB, Li
LS,Li PK, Liu ZH, Mackinnon B, Mezzano S,
Schena FP, Tomino Y, Walker PD, Wang H,
Weening JJ, Yoshikawa N, Zhang H. The Oxford
classification of IgA nephropathy: rationale,
clinicopathological correlations, and classifica-
tion. Kidney Int 2009; 76: 534-45.

[11] Trimarchi H, Barratt J, Cattran DC, Cook HT,
Coppo R, Haas M, Liu ZH, Roberts IS, Yuzawa Y,
Zhang H, Feehally J; IgAN Classification Work-
ing Group of the International IgA Nephropathy
Network and the Renal Pathology Society. Ox-
ford classification of IgA nephropathy 2016: an
update from the IgA nephropathy classification
working group. Kidney Int 2017; 91: 1014-21.

[12] Maeda A, Gohda T, Funabiki K, Horikoshi S,
Shirato |, Tomino Y. Significance of serum IgA
levels and serum IgA/C3 ratio in diagnostic
analysis of patients with IgA nephropathy. J
Clin Lab Anal 2003; 17: 73-6.

[13] Komatsu H, Fujimoto S, Hara S, Sato Y, Yama-
da K, Eto T. Relationship between the serum
IgA/C3 ratio and the progression of IgA ne-
phropathy. Intern Med 2004; 43: 1023-8.

[14] Zhu S, LiY, Zhou S, Wei Q, Deng K, Wang X, Li
B, Liu J, Liu X, Zhang Y, Shao X, Liu A, Wu B,
Zhao Z, Xu X, Lin H, Liu Q, Li J, Wang H, Zhou Q,
Zhu C, Lv D, Xia Y, Zou H. Selective deposition
of immunoglobulin A1 in immunoglobulin A ne-
phropathy, anaphylactoid purpura nephritis,
and systemic lupus erythematosus. J Clin In-
vest 1980; 66: 1432-6.

[15] TominoY, Sakai H, Miura M, Endoh M, Nomoto
Y. Detection of polymeric IgA inglomeruli from
patients with IgA nephropathy. Clin Explmmu-
nol 1982; 49: 419-25.

[16] Temurhan S, Akgul SU, Caliskan Y, Artan AS,
Kekik C, Yazici H, Demir E, Caliskan B, Turk-

Int J Clin Exp Pathol 2017;10(10):10475-10482


mailto:jx.home@medmail.com.cn
mailto:jx.home@medmail.com.cn

[17]

(18]

Elevated serum IgA in adults with IgA nephropathy, characteristics of renal biop

men A, Oguz FS, Sever MS. A novel biomarker
for post-transplant recurrent IgA nephropathy.
Transplant Proc 2017; 49: 541-5.

Eison TM, Hastings MC, Moldoveanu Z, Sand-
ers JT, Gaber L, Walker PD, Lau KK, Julian BA,
Novak J, Wyatt RJ. Association of IgG co-depo-
sition with serum levels of galactose-deficient
IgA1 in pediatric IgA nephropathy. Clin Nephrol
2012; 78: 465-9.

Mizerska-Wasiak M, Matdyk J, Pafnczyk-Tomas-
zewska M, Turczyn A, Cichon-Kawa K, Rybi-
Szuminska A, Wasilewska A, Firszt-Adamczyk
A, Stankiewicz R, Bienia$ B, Zajgczkowska M,
Gadomska-Prokop K, Grenda R, Miklaszews-
ka M, Pietrzyk J, Pukajto-Marczyk, Zwolifiska
D, Szczepanska M, Demkow U, Roszkowska-
Blaim M. Increased serum IgA in children with
IgA nephropathy, severity of kidney biopsy find-
ings and long-term outcomes. Adv Exp Med
Biol 2015; 873: 79-86.

10482

[19]

[20]

Pozzi C, Sarcina C, Ferrario F. Treatment of IgA
nephropathy with renal insufficiency. J Nephrol
2016; 29: 551-8.

Markowitz G. Glomerular disease: updated ox-
ford classification of IgA nephropathy: a new
MEST-C score. Nat Rev Nephrol 2017; 13: 385-
6.

Int J Clin Exp Pathol 2017;10(10):10475-10482



