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Abstract

Objective  We observed serum parameters and urinary
findings of IgA nephropathy (IgAN) patients in the short
and longer time after tonsillectomy, to provide evidences to
clarify the role of tonsils in the pathogenesis of IgAN and
the feasibility of tonsillectomy for I[gAN patients.
Methods For the short-term study, 19 patients with both
IgAN and chronic tonsillitis (group A) and 19 patients with
chronic tonsillitis (group B) were performed bilateral ton-
sillectomy and 19 healthy people as normal controls (group
C). Another 115 patients with IgAN and chronic tonsillitis
including 61 patients for tonsillectomy combined with drug
therapy and 54 for drug therapy alone followed up for
12 months.

Results Fourteen patients of group A showed a deterio-
ration of urinary findings, while only 2 patients of group B
showed deterioration (P < 0.01). Both serum IgA and
IgAl levels were significantly higher in group A than that
in group B or group C (P < 0.05, respectively). Levels of
serum IgA and IgAl of group A increased after tonsillec-
tomy and did not increase instantly, but increased at day 3,
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then decreased at day 5. Both serum IgA and IgAl levels
were positively related to urinary red blood cell count
(P <0.01, ry=0362, r,=0.347, respectively). For
longer-term study, urinary findings of IgAN patients
underwent tonsillectomy were improved significantly than
that of patients without tonsillectomy (P < 0.05).

Conclusion Tonsils play an important role in the devel-
opment of IgAN, and tonsillectomy may be a feasible
treatment method for [gAN patients with chronic tonsillitis.

Keywords IgA nephropathy - Tonsillectomy -
Urinary findings - Serum IgA - Serum IgAl

Introduction

Since it was first described by Professor Berger in 1968,
IgA nephropathy (IgAN) has become the most common
form of primary glomerular disease worldwide [1, 2] and
remains a significant cause of end stage renal disease [3].
So far, it is still not very clear about the exact pathogenesis
of IgAN, which is characterized by an overrepresentation
of poorly galactosylated IgA1 molecules in the serum and
mesangial deposition of IgA immune complexes. Mesan-
gial deposition of IgA, especially polymeric IgA1 (pIgAl),
suggested to be the initiating event in the pathogenesis of
IgAN. Where do the mesangial deposition of IgA come
from, however, it remains obscure. Previously, it is gen-
erally recognized that in IgAN patients, pathogenic IgA is
derived from bone marrow cells [4], while some scholars
realized that impaired mucosal immunity plays a signifi-
cant role in the pathogenesis of IgAN [5-7]. In addition,
clinical observations demonstrated that hematuria fre-
quently emerged after tonsillar focal infection [8, 9].
However, tonsillectomy as a kind of therapeutic methods
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for IgAN patients still remains controversial, and the levels
of serum IgA and IgA1 in the short time after tonsillectomy
have rarely been reported. So we observed the serum and
urinary findings of IgAN patients in short and longer time
after tonsillectomy, providing evidence to elucidate the
relationship between mucosal immunity and the patho-
genesis of IgAN and help for therapy.

Subjects and methods
Subjects

All the patients were admitted to our hospital from October
2005 to September 2011 and satisfied with the following
disease definition: (1) IgAN diagnosed by renal biopsy
basing on predominant mesangial IgA containing immune
complexes detected by immunofluorescence and light
microscopy; meanwhile, systemic lupus erythematosus,
Henoch—Schonlein purpura and hepatic diseases were
excluded by clinical history, physical examination and
negative laboratory test results; (2) chronic tonsillitis and
tonsils were hypertrophic or atrophic and characterized by
a rough surface and pus in the deep crypts, as well as no
acute tonsillitis recurrence. The normal controls were
selected from individuals checked up at Health Examina-
tion Center of our hospital between June 2009 and Feb-
ruary 2010. For the short-time observation, the subjects
were 19 patients with IgAN and chronic tonsillitis (group
A), 19 patients with chronic tonsillitis but without any
renal disease (group B) and 19 normal controls (group C).
For the longer-time observation, the subjects were 115
patients with IgAN and chronic tonsillitis, including 61
patients underwent both tonsillectomy and drug therapy
(group D) and 54 with drug therapy alone (group E). The
scientific and ethics committee of our hospital approved the
study protocol, and we obtained informed consent from all
patients before the study.

Treatment protocol

At their own decision and our recommendation, patients of
group A, group B and group D received bilateral tonsil-
lectomy, which was performed under general anesthesia in
the Department of Otorhinolaryngology. Standard indica-
tions of tonsillectomy were recurrent tonsillitis three times
or more per year, repeated episodes of gross hematuria at
the time of tonsillitis or chronic tonsillitis with pus in
tonsillar crypt. Patients of group D received both tonsil-
lectomy and drug therapy while group E with drug therapy
alone. Drug treatment protocol was as follows: from the
time following up patients received oral Tripterygium
Glycosides, an extract from a medicinal plant and benefit
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for IgAN [10-12], (20 mg/tid) therapy for 2 months and
gradually withdrawn according to the urinary improve-
ment. At the start of following up, if the urinary protein
was greater than 1 g/24 h, the oral prednisone (30 mg/d)
was added and lasted for a period of 2-3 months, then
gradually withdrawn and to 10 mg/d for a long time
(>12 months). Among them, 37 patients of group D and 35
of group E were treated with prednisolone, and there was
no difference between numbers of two groups who
underwent prednisolone therapy (P > 0.05). Meanwhile,
all the patients treated by valsartan (80 mg/qd) or losartan
(50 mg/qd) regularly, among them 25 patients of group D
and 21 of group E were treated with valsartan and the
others with losartan.

Evaluation of laboratory data and clinical data
collection

The first morning urine of group A and group B patients
was collected at TO (before tonsillectomy), T2 (1 day after
tonsillectomy), T3 (3 days after tonsillectomy), T4 (5 days
after tonsillectomy) and for urine sediment test within 2 h.
Urine sediment was examined in a centrifuged and con-
centrated sample of the urine using standardized method-
ology. At the same time, serum IgA and IgAl were also
evaluated at TO, T1 (immediately after tonsillectomy), T2,
T3 and T4. IgA was measured by immunoturbidimetry,
while IgAl was determined by specific enzyme-linked
immunosorbent assay (ELISA; R&D Biotechnology,
USA). Morning fasting blood of group C was collected
once for serum IgA and IgAl evaluation. According to
previous study [13], when urinary protein increased more
than 1+ or RBC count in the sediment increased more than
20,000/ml and urinary occult blood test increased more
than 14, it was regarded as a deleterious change.
According to the results of the urinary sediment artificial
red blood cell (RBC) count, the degree of hematuria was
divided into six ranks: <8(0), 8-25(1), 25-50(2),
50-100(3), 100-200(4) and >200 thousand(5). Proteinuria
and urine sediment of group D and group E patients were
tested at the 0, 1, 2, 3, 6 and 12 months during follow-up.
Proteinuria was quantified in a 24-h urine collection at
every visit using the routine standard method. Due to
decisions of patients themselves, we only evaluated serum
creatinine of patients in group D and group E at the starting
and the end time point during follow-up. Related charac-
teristics of all subjects were collected and demonstrated in
the results.

Statistical analysis

SPSS version 13.0 for Windows (SPSS Inc., Chicago, IL,
USA) was used for data analysis. Continuous variables
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Table 1 Clinical characteristics of patients for short-time observation (mean £ SD)

Group A (n = 19) Group B (n = 19) Group C (n = 19) P value
Age (years) 25.77 £ 6.69 21.51 £+ 10.53 26.53 £ 6.25 0.162
Male/female (1) 10/9 10/9 10/9 1.000
Height (cm) 164.54 + 7.27 158.72 &+ 8.41 164. 62 £ 6.94 0.057
Weight (Kg) 56. 03 £ 7.51 50.04 £+ 10.37 55.97 £ 6.17 0.058
Systolic blood pressure (mmHg) 112.19 £+ 8.14 111.52 + 941 108.77 £+ 9.30 0.801
Diastolic blood pressure (mmHg) 73.27 £ 7.53 73.39 £ 7.41 70.00 £ 7.05 0.979
BUN (mmol/L) 4.47 £+ 1.52%% 3.61 £0..89 3.44 £ 0.87 0.023
SCR (umol/L) 73. 1 + 17.79%% 51.74 + 11.28 62.29 £ 14.58 <0.0001
UA (pmol/L) 357.76 & 94.18+* 286.17 4 59.86 264.81 £ 69.68 0.002
eGFR 117.8 & 28.8+* 152.6 &+ 24.7 1449 4+ 35.8 0.003
Disease course (months) 2421 £ 31.04 3290 £+ 13.11 - 0.162

Disease course = the duration after onset of disease

* P < 0.05, versus group B; ** P < 0.01, versus group B; # P < 0.05, versus group C; ## p <0.01, versus group C

were expressed as mean = SD and median (IQR)
depending on Gaussian distribution of variables. Grouped
data were expressed as percentages (V). Comparisons were
based on X2-test for categorical data and ¢ test, ANOVA
and Kruskal-Wallis T test for quantitative data. Correla-
tions between the different parameters were analyzed by
the Spearman’s rank correlation analysis. P values less than
0.05 were considered statistically significant.

Results
Baseline characteristics and clinical outcome

About short-time observation, clinical features of three
groups were listed in Table 1. Age, gender, height, weight,
blood pressure and course of disease were comparable
among groups (P > 0.05). While levels of blood urea
nitrogen, serum creatinine and serum uric acid were normal
in three groups but were significantly higher in group A
than that in group B or group C (P < 0.05, P < 0.01,
respectively), and levels of effective glomerular filtration
rate (eGFR) were also normal in three groups but were
significantly lower in group A than that in group B or group
C (P < 0.01).

About the following up study, the baseline clinical and
histological characteristics were shown in Table 2. The
age, gender, number of patients with episodes of gross
hematuria, blood pressure and ratio of global sclerosis,
segmental sclerosis, crescent and interstitial fibrosis were
comparable between the two groups. All the patients had
normal blood pressure. Fifty-eight patients of group D and
50 of group E only presented with hematuria and protein-
uria, while 3 patients of group D and 4 of group E pre-
sented with renal insufficiency. Urinary protein and RBC

count in the urinary sediment were comparable between the
two groups at the onset of following up. Furthermore, the
other laboratory parameters assessed were not significantly
different between the two groups.

Observation of short term after tonsillectomy

The urinary findings of IgAN patients at different time
before and after tonsillectomy were shown in Fig. 1. After
tonsillectomy, 14 of 19 patients of group A (73.68 %)
showed a deterioration of urinary findings and 5 did not,
while only 2 of 19 patients of group B (10.52 %) showed
deterioration. The deterioration was significantly more
frequent in group A than in group B (P < 0.0 1) (Fig. 2a).
Deterioration of urinary findings of 2 cases of group A
occurred at T2 and became most significant at T3, while
the remaining 12 cases occurred at T3. Previous of gross
hematuria following upper respiratory tract infections
existed in 10 of 14 patients (group Al) who showed a
deterioration of urinary findings after tonsillectomy
(71.42 %) as against in zero of 5 (group A2) without the
deterioration (0 %). There was significant difference
between group Al than group A2 (P < 0.05; Fig. 2b).
Before tonsillectomy, the levels of serum IgA and IgAl
in all the subjects were shown in Fig. 3. The levels of
serum IgA in groups A, B and C were 2.56 £ 0.77 g/L,
2.04 £ 0.53 g/L and 1.94 £ 0.68 g/L, respectively, while
serum IgAl were 2.27 4+ 0.85 g/L, 1.68 &+ 0.46 g/L and
1.56 &+ 0.62 g/L, respectively. Both the serum IgA and
IgAl levels were significantly higher in group A than that
in group B or group C, respectively (P < 0.05, respec-
tively). But there was no significant difference between
group B and group C (P > 0.05). After tonsillectomy, the
change tendency of serum IgA and IgAl in group A and
group B was shown in Fig. 4. In group A, levels of serum
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IgA and IgAl had the same change tendency, which
decreased at T1, at T2 began to increase, reached highest at
T3 and at T4 decreased again. There had significant dif-
ference between TO and T3, T3 and T4 (P < 0.05,
respectively), while no significant difference at T1, T2, T4
compared with TO, respectively (P > 0.05, respectively).
In group B, levels of serum IgA and IgA1l had no signifi-
cant difference between different time points (P > 0.05).

Table 2 Baseline characteristics of patients for longer-time obser-
vation (mean £ SD/n, %)

Group D Group E P value
(n = 61) (n=54)
Age (years) 28.92 + 8.81 30.67 + 8.03 0.270
Male/female (n) 23/38 21/33 0.896
Weight (Kg) 57.09 + 9.51 57.19 + 11.08 0.960
Previous gross hematuria 24 (39.3) 20 (37.0) 0.849
(n, %)
Disease course (months) 21.04 &+ 34.06 18.08 £+ 21.47 0.583
Systolic blood pressure 12097 £ 9.17 120.03 £ 10.73  0.610
(mmHg)
Diastolic blood pressure 76.39 £+ 9.76 76.72 + 9.09 0.853
(mmHg)
ALB (g/L) 40.09 + 4.40 39.70 &+ 3.67 0.631
BUN (mmol/L) 5.00 £ 1.55 5.01 £ 1.26 0.981
SCR (umol/L) 78.29 + 28.64 82.80 + 3422  0.444
UA (umol/L) 316.37 £ 71.67  339.56 +£ 92.92  0.160
eGFR (ml/min. 1.73 m?) 109.0 + 33.2 103.2 £ 31.3 0.339
Urinary RBC count 13.44 £ 9.35 13.21 £ 9.61 0.423
(x 10*/ml)
Urinary protein (g/24 h) 1.172 + 0.845 1.205 + 0.78 0.218
Glomerular sclerosis (0/1/2/3)
N 16/23/16/6 21/14/15/4
% 26.2/37.7/26.2/  38.9/25.9/27.8/  0.412
9.8 8.7
Crescent (n, %) 16 (26.6) 13 (24.1) 0.832
Interstitial fibrosis (0/1/2/3)
N 11/38/11/1 10/32/9/3
% 18.0/62.3/18.0/  18.5/59.3/16.7/  0.760
1.6 5.6

0 = without glomerular sclerosis (or interstitial fibrosis), 1 = ratio of glo-
merular sclerosis (or interstitial fibrosis) less than 25 %, 2 = ratio of glo-
merular sclerosis (or interstitial fibrosis) ranged between 25-50 %, 3 = ratio of
glomerular sclerosis (or interstitial fibrosis) more than 50 %

There existed significantly positive correlation between
level of serum IgA and IgA1 and RBC count in the urinary
sediment (P < 0.01, ry = 0.362, ry = 0.34, respectively)
(Fig 5).

Outcome of longer-time observation

During follow-up, the levels and change tendency of urinary
protein and urinary RBC count of different groups were
shown inFig 6. The urinary protein levels of group D at the O,
1, 2, 3, 6 and 12 months during follow-up were
1.172 £ 0.845 g/24 h, 0.824 £ 0.512 g/24 h, 0.663 £
0.341 g/24 h,0.414 £ 0.304 g/24 h,0.246 £ 0.164 g/24 h
and 0.124 £ 0.122 g/24 h, respectively, while group E were
1.205 £ 0.78 g/24 h, 1.109 £ 0.621 g/24 h, 0.853 &+
0.426 g/24 h,0.746 £ 0.442 g/24 h,0.583 £ 0.353 g/24 h
and 0.526 &£ 0.332 g/24 h, respectively. The urinary RBC
count of group D at the 0, 1, 2, 3, 6 and 12 months during
follow-up were 13.44 + 9.35 x 10*/ml, 6.14 + 441 x
10%ml, 4.27 £ 2.87 x 10%/ml, 2.16 £ 1.03 x 10%/ml,
1.02 £ 0.83 x 10%ml and 0.98 %+ 0.67 x 10*/ml, respec-
tively, when group E were 13.21 & 9.61 x 10%ml,
9.84 £ 7.23 x 10%ml, 6.57 £ 4.33 x 10%ml, 5.62 +
3.11 x 10*ml, 2.94 & 1.34 x 10*ml and 3.46 + 2.07 x
10*/ml, respectively. Urinary protein and urinary RBC count
of group D at one month after tonsillectomy decreased sig-
nificantly compared with before tonsillectomy (P < 0.01).
There existed significant difference between the 2 and 1, the
3 and 2, the 3 and 6 months of urinary protein and urinary
RBC count of group D (P < 0.05, respectively). Though
urinary protein and RBC count of group E decreased sig-
nificantly during follow-up, there existed significant differ-
ence compared with group D at different time points
(P < 0.05, respectively).

Discussion

So far it is not very clear about the pathogenesis of IgAN;
however, high level of aberrant IgA, especially pIgAl,
suggested to be the initiating event in the pathogenesis of
IgAN. In our study, both the levels of serum IgA and IgA1l
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Fig. 3 Comparisons of serum IgA and IgA1 levels in different groups
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were significantly higher in group A compared with group
B or group C, respectively (P < 0.05, respectively), but
there was no significant difference between group B and
group C (P > 0.05), which is consistent with previous
studies. In human, there are two subclasses of human IgA,
IgA1l and IgA2, both of which are produced in mucosal and
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IgAl in group A at different time points and their change tendency;
*P < 0.05, versus TO; *P < 0.05, versus T4; b levels of serum IgA
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systemic immune compartments and can exist in mono-
meric or polymeric [14, 15]. Compared with IgA2, the
major difference of IgAl is the presence of an 18 amino
acid hinge region. The hinge region is rich in serine, pro-
line and threonine and having a variable number of
O-linked oligosaccharides [16, 17], which play a significant
role in the pathogenesis of IgAN.

However, what is the origin of pathogenic IgA? It is
generally recognized that in IgAN pathogenic IgAl is
derived from bone marrow cells [4]. However, clinical
observations demonstrated that hematuria frequently
emerged after upper respiratory infection, especially ton-
sillar focal infection. In addition, high levels of pIgA are
present in serum and tonsillar tissues of patients with
IgAN. Then, it is suggested that tonsil may play a possible
pathogenetic role of IgA in IgAN. Our study revealed that
14 of 19 patients of group A (73.68 %) showed a deteri-
oration of urinary findings and 5 did not, while only 2 of 19
patients of group B (10.52 %) showed deterioration
(P < 0.01, group A vs. group B). Previous gross hematuria
following upper respiratory tract infections existed in 10 of
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Different time point
and IgAl in group B at different time points and their change
tendency; TO = before tonsillectomy, T2 = 1 day after tonsillec-

tomy, T3 =3 days after tonsillectomy, T4 =5 days after
tonsillectomy
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Fig. 5 Correlations between rank of RBC count in the urinary
sediment and the levels of serum IgA and IgAl. a Correlations
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Fig. 6 The urinary protein and RBC count change condition of
subjects for longer-time observation at different time points after
different treatment. a Change tendency of urinary protein in different
groups; Pa < 0.05 versus group E; Pb < 0.01, Pc < 0.05 versus the

14 patients (group Al) who showed a deterioration of
urinary findings after tonsillectomy (71.42 %) as against in
zero of 5 (group A2) without the deterioration (0 %)
(P < 0.05, group Al vs. group A2). Therefore, we sug-
gested that there existed intimate relationship between
IgAN, tonsil and deterioration of urinary findings.

Tonsil as one of the mucosa-associated lymphoid tissues
(MALT), its most important function is to produce B cells in
follicle germinal center, which can synthesize hydrophilic
secretory dimers IgA to protect the body from the invasion
of exogenous material (bacteria and/or virus). Previous
studies revealed that a deterioration of urinary findings
happened tonsillar stimulated by an ultra short wave, which
suggested that tonsil stimulation created a condition similar
to that induced by an upper respiratory tract infection [8].
Our studies observed that in a short time after tonsillectomy,
there occurred a deterioration of urinary findings and ele-
vated levels of serum IgA and IgA1, while in a longer time
after tonsillectomy, it occurred decreased urinary protein
and RBC count in the urinary sediment. For correlation
analysis, the serum IgA and IgAl levels were correlated
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prior time point, respectively; b change tendency of urinary RBC
count in different groups; Pa < 0.05 versus group E; Pb < 0.01,
Pc < 0.05 versus the prior time point, respectively

significantly with the RBC count in the urinary sediment in
short-time study. All these suggested that tonsils play an
important role in the development of IgAN. What are tonsils
specific role in the development of IgAN, it is still contro-
versial. Based on a great of studies, some scholars believed
that at least a part of mesangial deposition of pIgA may
directly originate from tonsil [18-20]. Meanwhile, some
scholars put forward the ‘mucosa-bone-marrow axis’ and
hypothesized that there existed an impaired IgA immune
response in the ‘mucosa-bone-marrow axis’ of IgAN
patients [4, 21-24]. Furthermore, clinical and experimental
studies demonstrated that continued traffic happens between
the mucosa and bone marrow in humans, mediated by
antigen-specific lymphocytes and antigen-presenting cells
[25, 26]. In our study, we observed levels of serum IgA and
IgAl at different time points after tonsillectomy, revealed
that levels of serum IgA and IgA1 deceased at T1, began to
increase at T2, reached highest at T3 and decreased at T4.
There existed significant difference between TO and T3, T3
and T4 (P < 0.05, respectively), while no difference
between TO and T1, TO and T4 (P > 0.05, respectively). If
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serum IgA directly come from tonsils, level of serum IgA
should decreased instantly after tonsillectomy or increased
instantly because of tonsillar IgA quickly released after
tissue injury, which is inconsistent with our results that
tonsillectomy has no immediate effect on the levels of serum
IgA and IgAl. So we may confirm that impaired mucosal
immunity of tonsils contribute to the development of [gAN
and speculate tonsillectomy may be a helpful therapy.
Clinically, IgAN may be asymptomatic and is detected
by the presence of microscopic hematuria or proteinuria at
screening or check-up visits. So abnormality of urinary
findings may be the main characteristic of IgAN patients.
Studies suggested that proteinuria was one of the risks for
dialysis or death [27], and hematuria was the risk for end
stage renal disease in IgAN [28]. Our longer-term study
observed significantly decreased urinary protein and RBC
count in the urinary sediment at every time points during
follow-up compared with the onset time and con-
trols(P < 0.01 and P < 0.05, respectively). From the above
data, we concluded that tonsillectomy can improve urinary
findings of patients with both [gAN and tonsillitis. Then, we
speculated that tonsillectomy may be a feasible treatment
method for IgAN patients with chronic tonsillitis, though
tonsillectomy still controversial for IgAN patients [29].

Conclusion

Our study showed that tonsils play an important role in the
development of IgAN, and tonsillectomy may be a feasible
treatment method for IgAN patients with chronic tonsillitis,
though further investigations need to do.
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