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Abstract

Objective: Tonsillectomy and steroid-pulse (TSP) therapy have been proposed as a
curative treatment for immunoglobulin A nephropathy (IgAN) in Japan. However, we
sometimes encounter patients who reject steroid-pulse therapy because of concerns
about the side effects of corticosteroids. Here, we examined the efficacy of TSP therapy
and tonsillectomy alone for IgAN with urinary abnormalities.

Methods and Patients: Data on 40 IgAN patients diagnosed by renal biopsies, who
presented glomerular hematuria and proteinuria at baseline and underwent bilateral
palatine tonsillectomy, were analyzed retrospectively. Twenty of them underwent TSP
therapy (TSP group), and 20 underwent tonsillectomy alone (T group). We examined
associations between therapies, changes in urinary findings and renal function, and
subsequent clinical remission (CR), defined as negative proteinuria and urinary
erythrocytes of less than 5/high-power field.

Results: TSP group showed a significant decrease in proteinuria and hematuria earlier
than T group. The rates of CR were significantly higher in TSP group compared with T
group on the final observation period (75% vs. 45%, P<0.05). There was a significant
difference between CR group and non-CR group only in the rate of receiving TSP
therapy.

Conclusion: TSP therapy significantly increased the probability of CR compared with

tonsillectomy alone in IgAN patients with urinary abnormalities.
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Introduction

Immunoglobulin A nephropathy (IgAN), which is one of the most common types of
primary glomerulonephritis, is an underlying disease that typically necessitates dialysis.
Approximately 40% of IgAN patients develop renal failure within 20 years of diagnosis,
and the long-term prognosis is poor (1, 2). Pozzi et al reported that corticosteroid
therapy for IgAN exerted a renoprotective effect but that a relapse of proteinuria was
observed in a relatively large number of patients after treatment (3). This report also
suggested that complete remission (CR) cannot be achieved without preventing
continuous tissue deposition of IgA. Focal infection of the palatine tonsils or other
mucosal sites causes immune abnormalities, leading to sugar-chain incompleteness in
the production of IgA 1, which is then overproduced and deposited in renal glomeruli (4).
In Japan, a combination of bilateral palatine tonsillectomy and steroid pulse (TSP)
therapy has been reported to be effective in the treatment of IgAN (5-7), although in
Western countries, evidence of the efficacy of this combination is considered to be low
(8, 9). In some patients, steroid-associated adverse events have occurred in a
dose-dependent manner, necessitating dose reduction, but few studies have compared
the differing efficacy between the TSP therapy and tonsillectomy alone. In this study,
we compared the therapeutic efficacy of TSP therapy and tonsillectomy alone in 40
patients with IgAN who were followed up for at least 12 months, in terms of changes in

their urinary findings and the rate of CR.

Methods

Subjects

Among 154 patients who underwent renal biopsy in our hospital between April 2003
and December 2010, we identified 51 patients who had histologically proven IgAN. All
51 IgAN patients, including 19 patients who had a history of macroscopic hematuria
associated with upper respiratory infection and/or chronic or recurrent tonsillitis,
received medical examination by otolaryngologists. The indication for tonsillectomy
was determined on the basis of the otolaryngologic findings of chronic tonsillitis
(hypertrophic or atrophic tonsils with an irregular mucosal surface and/or pus in the
tonsillar crypts), and 48 patients had fulfilled the indication. We could obtain sufficient

informed consent from 46 patients, and they underwent tonsillectomy. We explained



TSP therapy to all of them, and then 24 patients underwent TSP therapy. Meanwhile, 8
patients did not undergo steroid-pulse therapy due to the doctor's decision and 14
patients rejected it because of the possibility of steroid-associated adverse events such
as acne, moon face, osteoporosis, worsening of diabetic mellitus, and so on. Then, the
inclusion criteria for this study comprised 1) I[gAN patients who underwent bilateral
palatine tonsillectomy and were followed up for at least 12 months; 2) persistent
microscopic hematuria and proteinuria more than 0.1 (g/g Cr); 3) a serum creatinine
level of <2.0 mg/dl; 4) an estimated glomerular filtration rate (¢GFR) of 30 ml/min/1.73
m” or higher; 5) age <70 years; and 6) willingness to provide written informed consent
in accordance with the ethical standards laid down in the Declaration of Helsinki. We
excluded patients for whom steroids were contraindicated as well as those in whom the
renal disease was associated with systemic lupus erythematosus or other systemic
diseases. As a result, 40 IgAN patients who underwent bilateral palatine tonsillectomy
were included in this retrospective study. There were 20 patients treated with TSP
therapy (TSP group) and 20 patients treated with tonsillectomy alone (T group). The
qualitative findings of urinary protein (UP) and urinary occult blood (UOB) were
converted into scores as follows: (-) and () to 0, (1+) to 1, (2+) to 2, (3+) to 3, and (4+)
to 4, as described previously (6). Hypertension was defined as systolic BP >140 mmHg

and/or diastolic BP >90 mmHg or the use of antihypertensive medication.

Assessment of Histological Severity
We assessed the histological lesions of all of the patients with IgAN according to the
guidelines presented by the Special Study Group (IgAN) on Progressive Glomerular
Disease in Japan (10).

The extent of glomerular mesangial proliferation, interstitial lesions and
arteriosclerosis were scored as follows: mild, 1; moderate, 2; and severe, 3. Lesions of
global sclerosis of glomeruli, crescent formation, and adhesion to Bowman’s capsule

are indicated as ratios (%) of diseased glomeruli, as described previously (6, 11).

Therapeutic intervention
After each patient had provided informed consent, bilateral palatine tonsillectomy was

performed in all patients as described above. In the TSP group, one month after surgery,



intravenous methylprednisolone (mPSL) pulse therapy (500 mg/day) was administered
as three installations over the course of 3 days, followed by 30 mg of PSL on alternate
days for 8 weeks, as reported by Hotta et al (5) The dose of PSL was then decreased by
5 mg every 8 weeks and discontinued in the 12th month. Supportive therapies were
administered, if necessary, by doctors in each treatment group, which included oral
treatment with angiotensin-converting enzyme inhibitors (ACEI) or angiotensin II

receptor blockers (ARB), antiplatelet drugs, anticoagulant drugs and antiulcer drugs.

Efficacy assessment

The primary endpoint was the rate of CR (assessed by urinalysis at 6 months and 12
months, and at the end of the follow-up period for proteinuria and hematuria). CR was
defined as remission of both proteinuria and hematuria, specifically, (1) qualitative
urinary protein of < () and (2) <5 red blood cells per high-power field on microscopic
evaluation of the urinary sediment for at least 3 months. The secondary endpoint was
the efficacy of our treatment in preventing progressive deterioration of IgAN, which
was assessed through the evaluation of renal function. The eGFR was calculated using

the equation recommended by the Japanese Society of Nephrology: eGFR = 194 x

—1.094 —0.287

(serum creatinine) (x 0.739 for females) (12). The presence or absence

x (age)
of adverse events was examined during the follow-up period through the periodic
determination of clinical symptoms, blood pressure, hematological and biochemical
parameters, urinalysis, and infection markers. Finally, we analyzed the parameters

between the CR group and the non-CR group at the end of the follow-up period.

Statistical analysis

We compared the demographics of patients in the TSP group and the T group by an
analysis of categorical variables using the y2 test and Fisher's exact test and by an
analysis of continuous variables using Student’s t-test or the Wilcoxon rank-sum test.
Changes in proteinuria, hematuria and eGFR in each group were analyzed using a linear
mixed model with Bonferroni correction. In addition, differences between groups at
each time of measurement were evaluated using the Wilcoxon rank-sum test. Values are
expressed as the mean + SD or SEM. The statistical significance level was set at P<0.05

(for a two-tailed test). All statistical analyses were performed with the SPSS software



package Version 11.0 for Windows (SPSS Inc., Chicago, IL, USA).

Results

Table 1 shows the baseline characteristics of the 40 subjects according to therapy. There
were more women than men in the T group, because some young female patients were
concerned about steroid-associated adverse events and refused TSP therapy. The serum
creatinine in the TSP group was higher than in the T group, while eGFR was not
significantly different between the two group. Based on the criteria for determining the
prognosis of IgAN, the TSP group displayed a greater frequency for severe histological
changes. In the histological findings at the time of renal biopsy, the degree of mesangial
proliferation was only significantly higher in the TSP group than in the T group. The
duration of follow-up period was significantly longer in the T group than in the TSP
group, suggesting that many of the recent cases underwent TSP therapy. The other
parameters were not significantly different between the two groups.

Changes in UP score and the urinary red blood cell count from baseline to the end
of the observation period in the two groups are shown in Fig. 1. Compared with the
baseline value, significant decreases in the UP score were observed at 12 months and
upon final observation in the T group (Fig. 1A). On the other hand, significant decreases
were seen at 6 months, 12 months and at the final observation in the TSP group,
suggesting that TSP therapy has an earlier effect that decreases proteinuria. Meanwhile,
compared with the baseline values, significant decreases were seen at 6 months, 12
months and at the final observation in both the T group and the TSP group (Fig. 1B).
Changes in eGFR from baseline to the end of the observation period are shown in Table
2. No significant changes were seen in both groups between baseline and the end of the
observation period.

Table 3 shows the rates of CR of the 40 subjects according to therapy. The rates of
CR were significantly higher in the TSP group compared with the T group at 6 months
after treatment (45% vs. 25%; P<0.05) and at the final observation period (75% vs.
45%,; P<0.05). No patient in either group developed end-stage renal failure. Except for
pain, there were no other tonsillectomy-related complications. During the follow-up
period, steroid-induced acne occurred in three patients in the TSP group as an adverse

event and required treatment, although this was transient. None of the patients



developed severe immunosuppression or other severe adverse events.

Table 4 shows the parameters of the 40 subjects as categorized according to the CR
group (n=24) and the non-CR group (n=16). In comparing data from patients in the CR
and non-CR groups, a significant difference was observed only in those receiving TSP

therapy [15 of 24 (63%) vs. 5 of 16 (31%); P<0.05].

Discussion

This retrospective study identified that TSP therapy was superior to tonsillectomy alone
in inducing clinical remission and that the therapeutic effect persisted for approximately
3 years after the initial treatment. None of the patients developed severe
immunosuppression or other severe adverse events in the patients who underwent TSP
therapy.

Many patients with IgAN show episodic macroscopic hematuria, which coincides
with mucosal infection, often of the upper respiratory tract (13), and there is evidence
that tonsillectomy has a favorable effect on the long-term renal survival in IgAN
patients (14, 15). Focal infection of the palatine tonsils or other mucosal sites causes
immune abnormalities, leading to incomplete sugar-chain production of IgA1, which is
subsequently overproduced, predominantly in tonsillar lymphocytes (14, 16), and
deposited in renal glomeruli (4). Recently, we reported on the selective expansion of
T-cell receptor (TCR) VB6 in tonsillar and peripheral blood T cells (17), as well as on
the increase in B cell activation factor (BAFF), upregulated by interferon-y in tonsillar
mononuclear cells in patients with IgAN (18). These data suggest that tonsillar
lymphocytes may play an important role in the pathogenesis of IgAN, and that
tonsillectomy may act upstream of the pathogenic mechanism by eliminating antigenic
stimuli from the tonsillar mucosa via the mucosa—bone marrow axis (19). Additionally,
steroid-pulse therapy can act downstream of the immunological mechanism by
suppressing the abnormal immune response in bone marrow, leading to subsequent
inflammation in renal glomeruli.

The TSP group showed a significant decrease in proteinuria and hematuria earlier
than did the T group, although the degrees of proteinuria and hematuria were higher
compared with the T group. The rates of CR were significantly higher in the TSP group
(75%) compared with the T group (45%) on the final observation period. Furthermore,



in comparing data from patients in the CR and non-CR groups, a significant difference
was observed only in those receiving TSP therapy. Wang et al most recently reported
that whereas neither tonsillectomy nor steroid treatment alone increased remission rates
in patients with IgAN, tonsillectomy combined with either normal steroid or steroid
pulse treatment resulted in higher remission rates with favorable long-term efficacy (20).
Therefore, as well as our results, TSP therapy, an intervention against both pathogenic
and immunological mechanisms, can have an improved therapeutic effect on IgAN
compared with tonsillectomy alone. Meanwhile, CR was observed, at least, in 45% of
tonsillectomy alone patients, indicating that we need a useful tool or biomarker to more
precisely predict the therapeutic effect of TSP therapy and tonsillectomy alone.

The present study has several limitations. First, this study targeted patients with
less severe IgAN. Although IgAN that presents hematuria and minimal proteinuria can
be progressive, urinary remission may be seen spontaneously in some patients with mild
IgAN (1, 2). Our study has shown that TSP therapy was effective for CR in comparison
with tonsillectomy alone, but further analyses may be necessary to identify the IgAN
patients who will show CR spontaneously and to precisely identify those targeted
patients who would potentially benefit from TSP therapy. Second, we could not control
the selection bias related to treatment because this study was a retrospective
observational study and it was not designed as a randomized, controlled trial. Residual
confounding by imperfectly measured or unknown confounders may still be present.
Thus, further prospective randomized controlled trials in which the primary endpoint is
the renal survival rate at 20 years or cohort studies with large numbers of patients are
needed to clarify the efficacy of tonsillectomy alone and TSP therapy.

In conclusion, TSP therapy was more effective than tonsillectomy alone in IgAN
patients with urinary abnormalities and is recommended for IgAN patients, even for

those with mild to moderate renal dysfunction.
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Figure legends

Figure 1. Change in urinary protein (UP) scores (A) and urinary red blood cells
per high-power field (HPF) (B) over time after treatment in patients treated with
tonsillectomy alone (T group) (filled circles) or tonsillectomy and steroid-pulse therapy
(TSP group) (open circles). #P<0.05 vs. baseline in each group. 6 mo, 6 months after
treatment; 12 mo, 12 months after treatment. Data are expressed as mean = SEM.

*P<0.05 vs. T group at the same points.
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Table 1. Baseline characteristics

Characteristics T group TSP group
Number 20 20
Age, years 42.1+34 35.7+3.0
Gender, M/F 3/17 13/7 *
Duration of illness, years 73+16 6.2+14
Duration of final follow-up, years 4.8+0.3 30+02*
Systolic BP, mmHg 120.8 + 3.0 117.7+ 3.3
Diastolic BP, mmHg 73.2+21 72227
UP score 1.1+0.2 1.3+0.2
Proteinuria, g/day 0.41+0.10 0.72+0.14
No. of patients with UP >1.0 g/day 4 (20%) 5 (25%)
UOB score 29x+0.2 29203
Urinary red blood cells, /HPF 27.1+7.3 40.7+£9.0
Serum creatinine, mg/dl 0.70 £0.05 0.97 £0.09 *
eGFR, ml/min/1.73 m? 83.0+5.7 76.7+6.6
Serum IgA, mg/di 375+31 357+ 25
Hypertension, n (%) 6 (30%) 7 (35%)
Usage of ACEI or ARB (%) 14 (70%) 17 (85%)
Diabetes, n (%) 1 (5%) 2 (10%)
Histological grade, n (%)
1 4 (20%) 2 (10%)
2 7 (35%) 3 (15%)
3 5 (25%) 8 (40%)
4 4 (20%) 7 (35%)
Histological findings
Glomerulus
no. of glomeruli 144+1.1 20.7+3.0
mesangial proliferation 1.1+0.1 15+02*
crescent formation, % 48+22 11.1+36
global sclerosis, % 94+23 11.5+37
adhesion, % 16.0+4.0 9.8+3.8
Tubulointerstitium
interstitial lesion 0.7+0.1 09+0.2
arteriosclerosis 0.3+0.1 0.3+0.1

Variables are presented as the mean £ SEM, or number (percentage). T, tonsillectomy
alone; TSP, tonsillectomy and steroid pulse; BP, blood pressure; UP, urinary protein;
UOB, urinary occult blood; HPF, high-power field; eGFR, estimated glomerular
filtration rate; ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin 1l
receptor blocker. *P<0.05 vs. T group at same category. #P<0.05 vs. eGFR>60 group at

same group.



Table 2. Changes in eGFR

T group (N=20) TSP group (N=20)
Baseline 83.0+5.7 76.7 £ 6.6
6 mo 81.4+5.7 75.6 £6.2
12 mo 76.5+5.2 73.6 £6.3
Final 73.0+4.6 73.5%6.5

Variables are presented as the mean £ SEM. eGFR, estimated glomerular filtration rate;
6 mo, 6 months after treatment; 12 mo, 12 months after treatment.



Table 3. The rates of complete remission in each group

T group (N=20) TSP group (N=20)
6 mo 4 (20%) 9 (45%) *
12 mo 7 (35%) 10 (50%)
Final 9 (45%) 15 (75%) *

*P<0.05 vs. T group at same point. 6 mo, 6 months after treatment; 12 mo, 12 months

after treatment.



Table 4. Comparison of clinical findings in CR group and non-CR group

Characteristics CR group non-CR group
Number 24 16
Age, years 40.0+ 2.7 375+4.2
Gender, M/F 11/13 5/11
Duration of illness, years 57+1.3 84+16
Duration of final follow-up, years 3907 39+£05
Systolic BP, mmHg 120.8+ 2.5 1169+4.1
Diastolic BP, mmHg 73.7+2.0 71.2+3.1
UP score 1.1+0.2 1.3+0.3
Proteinuria, g/day 0.57+0.11 0.55+0.13
No. of patients with UP >1.0 g/day 4 (17%) 4 (25%)
Urinary red blood cells, /HPF 35.4+7.4 31.1+9.6
eGFR, ml/min/1.73 m? 75.7+5.0 86.7+7.7
Serum IgA, mg/dI 364 + 25 370+ 34
Hypertension, n (%) 8 (33%) 5 (31%)
Usage of ACEI or ARB (%) 19 (79%) 12 (75%)
Diabetes, n (%) 3 (13%) 0 (0%)
TSP therapy, n (%) 15 (63%) * 5 (31%)
Histological grade, n (%)
1 3 (12%) 3 (19%)
2 4 (17%) 6 (37%)
3 9 (38%) 4 (25%)
4 8 (33%) 3 (19%)
Histological findings
Glomerulus
no. of glomeruli 159+1.3 20.8+4.2
mesangial proliferation 1.3+£0.1 1.1+£0.1
crescent formation, % 10.0+3.1 43+19
global sclerosis, % 11.1+3.1 7620
adhesion, % 10.7+ 3.4 16.8+4.38
Tubulointerstitium
interstitial lesion 09+0.2 06+0.1
arteriosclerosis 0.3+0.1 04+0.1

Variables are presented as the mean + SEM. *P<0.05 vs. non-CR group.
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