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recurrent episodes triggered by tonsillitis.

Abstract: Background: The pathological findings of tonsils in IgA nephropathy include the expansion of T-cell
nodules around lymphoid follicles and abnormal reticulation of the crypt epithelium in contrast to chronic tonsillitis.
Recently, several studies have reported that regulatory T cells play an important role in the maintenance of self-
tolerance, an abnormality that is involved in the onset of nephrotic syndrome (NS). We encountered a patient of
28-year-old male with frequently relapsing nephrotic syndrome (FRNS) and chronic tonsillitis whose tonsils
demonstrated pathological findings similar to those of IgA nephropathy.

Case presentation: A patient had developed NS at the age of 5 years, and was pathologically diagnosed with
minimal change disease (MCD), for which he received various immunosuppressive agents as treatment for
recurrence. Because tonsillitis often triggers the recurrence of NS, a tonsillectomy was performed for chronic
tonsillitis at the age of 25 years. Immunohistochemical staining of his tonsils showed the expansion of CD4 positive
lymphocytes around the lymphoid follicles and abnormal reticulation of the crypt epithelium. The number of
peripheral blood CD47CD25" regulatory T cells increased, and the frequency of relapses decreased after

Conclusion: A similar self-tolerance abnormality exists in NS and IgA nephropathy; therefore, tonsillectomy might
become a novel therapeutic approach for FRNS to redress the unbalanced self-tolerance and to remove the
tonsillar focal infection. Further studies are necessary to verify the clinical efficiency of tonsillectomy for FRNS with
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Background

Regulatory T cells (Treg) are responsible for suppression
of immune responses, and their function involves sup-
pressing autoimmune diseases [1]. Treg are of critical
importance for the maintenance of self-tolerance in IgA
nephropathy [2]. In addition, several studies have re-
ported that quantitative and qualitative abnormalities of
Treg are involved in the pathophysiology of NS [3, 4].
Previously, IgA nephropathy was included in the focal
inflammation-related diseases. Tonsillectomy along with
steroid pulse therapy has been considered as one of the
treatment strategies for IgA nephropathy in Asia [5],
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especially in Japan [6]. The pathological findings of the
tonsils in IgA nephropathy differ significantly from those
of chronic tonsillitis [7]. However, the pathological fea-
tures of the tonsils in patients with NS are unknown.
We encountered a patient with FRNS whose patho-
logical findings of tonsils were similar to those of IgA
nephropathy.

Case presentation

The patient was a 28-year-old man who had developed
NS at the age of 5years. Renal biopsy was performed,
and it showed no glomerular lesions. In addition, im-
munofluorescence (IF) disclosed no immunoglobulin
and complement deposition. He was pathologically
diagnosed with MCD, for which he received various im-
munosuppressive drugs including steroid pulse therapy,
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mizoribine, cyclosporine, cyclophosphamide, and myco-
phenolate mofetil for FRNS. However it had been diffi-
cult to maintain long-term remission. Twenty-one times
of recurrences had occurred before having a tonsillec-
tomy, and more than half of them were triggered by
tonsillitis. He was diagnosed by an otolaryngologist with
chronic tonsillitis, as he had four or more episodes of
acute tonsillitis a year, and bilateral palatine tonsillec-
tomy was performed for chronic tonsillitis to reduce the
recurrence of tonsillitis. Informed consent for the oper-
ation was obtained from the patient. On admission, his
height was 161.5 cm, body weight was 60.6 kg and blood
pressure was 118/64 mmHg. No abnormality was ob-
served on general physical examination. Urinalysis
showed urine specific gravity of 1.021 and pH of 7.5. By
urinary qualitative, urine protein and occult blood were
negative. Urinary protein level was 0.02 g/day; [,-micro-
globulin was 139 pg/day. His blood urea nitrogen was
15.0 mg/dL, albumin was 4.0 g/dL, creatinine was 0.59
mg/dL, and cystatin C was 0.69 mg/L. Immunoglobulin
and complement levels were normal.

The pathological findings of the tonsils are shown in
Fig. 1. The lymphoid follicles and germinal centers were
observed various sizes. The boundary of each follicle was
unclear and the distance between follicles was expanded.
T-cell nodules were enlarged due to infiltration of CD4"
cells. Abnormal reticulation of the crypt epithelium was
observed by cytokeratin staining. Peripheral blood CD4 +
CD25+ Treg count increased from 379/uL to 444/pL
between 2 months pre and post tonsillectomy. After the
tonsillectomy, the patient was followed up for 3 years,
and the average number of recurrences of NS per year
decreased from 1.1 times to 0.33 times.

Discussion and conclusions

Tonsils are mucosa-associated lymphoid organs and tol-
erance regulating tissues involved in local immunity.
Failure of this control system causes abnormalities of the
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immune reaction. Tonsillectomy for IgA nephropathy
remains a controversial treatment. Kidney Disease Im-
proving Global Outcomes (KDIGO) guidelines recom-
mend tonsillectomy for IgA nephropathy with recurrent
bacterial tonsillitis [8]. A meta-analysis of tonsillectomy
for IgA nephropathy in Asia showed that tonsillectomy
was effective with respect to clinical remission of protein-
uria and renal protection [5]. The Treg counts correla-
tively decreased with high severity of IgA nephropathy;
moreover, the Treg counts increased after tonsillectomy.
Therefore, Treg may be involved in the pathophysiology
of IgA nephropathy [2]. On the other hand, a few
studies reported that the level of Treg expression in
idiopathic NS was significantly lower than that of the
control group [3, 9].

Differences of the histological features of the palatine
tonsils between chronic tonsillitis and IgA nephropathy
are shown in Fig. 2. Crypt epithelial cells normally
formed a networked- structure. Immune responses are
initiated from antigen presentation to T-cells by lym-
phoepithelial symbiosis. However, immune responses
caused by inhibiting the reticulation of the crypt epithe-
lial cells are impaired and foreign antigens cannot be
excluded efficiently in IgA nephropathy. As a result,
chronic stimulation of tonsils by foreign antigens affects
onset of IgA nephropathy [10, 11]. Since reduction of
the reticulation of the crypt epithelium is affected by
administration of corticosteroids, the possibility of the
histological change due to long-term steroid therapy
could not be denied. However, interestingly, the patho-
logic findings of the tonsils of patient with NS is similar
to the findings of the tonsils of IgA nephropathy, and
different from chronic tonsillitis. Furthermore, the per-
ipheral blood CD4"CD25" Treg counts increased after
tonsillectomy. Treg are very important for the maintenance
of self-tolerance and suppression of the immune system
activation; hence, tonsillectomy may improve immune
function. These findings suggested the involvement of Treg

Fig. 1 Pathological tonsillar findings in this patient. a The lymphoid follicles and germinal centers had various sizes. The boundary of each follicle
was unclear and the expansion of the distance between follicles was observed. b CD4 staining showed T-cell nodules were enlarged by
infiltration of CD4™ cells (allow). ¢ Cytokeratin staining showed abnormal reticulation of the crypt epithelium (arrow)
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Characteristic of tonsils

Chronic tonsillitis 1gA Nephropathy
The size of lymphoid follicle Uniform Various
germinal center Uniform Various
The boundary of each follicle Clear Unclear
The distance between follicles Not expanded Expanded
T cell area (T nodules) Not expanded Expanded
Reticulation of crypt epithelium Not reduced Reduced

Fig. 2 Differences of the histological structure of tonsils between chronic tonsillitis and IgA nephropathy. a, b Compared to chronic tonsillitis, in
IgA nephropathy, the lymphoid follicle and germinal centers had various size. The boundary of each follicle was unclear and the distance
between follicles was expanded. ¢, d In IgA nephropathy, T cell area was expanded by infiltration of CD4" cells (allow). e, f In chronic tonsillitis,
crypt epithelial cells exhibit a networked- structure by staining for cytokeratin. On the other hand, inhibition of crypt epithelial reticulation was

observed in IgA nephropathy

in NS; functional disorder of the local immune system
might be associated with the pathophysiology of NS, in-
cluding conditions such as IgA nephropathy. In routine
medical practice, clinicians often experience the onset and
recurrence of NS triggered by infection. Multiple factors
could be associated with the onset of NS. However, tonsil-
lectomy, by redressing the unbalanced self-tolerance, might
be a novel therapeutic approach for FRNS with recurrent
episodes triggered by tonsillitis.

We report a rare case of FRNS and chronic tonsillitis.
The pathological findings of the tonsils in this case were
similar to those of IgA nephropathy and tonsillectomy
might be an optional therapeutic approach for FRNS
that has not been effectively treated by existing therapy
and with frequent recurrences triggered by tonsillitis. To
our knowledge, there have been no reports on the role
of tonsillectomy for NS and, further studies are neces-
sary to verify the clinical efficacy of tonsillectomy. This
could be of interest in a clinical scenario with respect to
diagnosis and management in similar cases.
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Acknowledgments

We would like to express our sincere appreciation to the patient’s parents for
their permission to publish this case. We are grateful to Dr. Kensuke Joh
(Department of Pathology, The Jikei University Hospital, Tokyo, Japan) for
useful advises. The authors would like to thank Enago (www.enago.jp) for
the English language review.

Authors’ contributions

T™M, KM, RO, YM, MO, TT and KS were the attending physicians of this
patient. TE was responsible for the design of this case report and wrote the
manuscript. All authors read and approved the final manuscript.

Funding
No grant support was received for this study.

Availability of data and materials
The datasets during and/or analysed during the current study available from
the corresponding author on reasonable request.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Written informed consent was obtained from the patient for the publication
of this case report.

Competing interests
The authors declare that they have no competing interests.


http://www.enago.jp

Enya et al. BMC Nephrology (2019) 20:381

Author details

'Department of Pediatrics, Kindai University Hospital, 377-2 Ohno-higashi,
Osaka-Sayama, Osaka 589-8511, Japan. “Department of Pediatrics, Kushimoto
Municipality Faculty hospital, Wakayama, Japan.

Received: 13 March 2019 Accepted: 3 October 2019
Published online: 22 October 2019

References

1. Sakaguchi S, Sakaguchi N, Asano M, Itoh M, Toda M. Immunologic self-
tolerance maintained by activated T cells expressing IL-2 receptor alpha-
chains (CD25). Breakdown of a single mechanism of self-tolerance causes
various autoimmune diseases. J Immunol. 1995;155:1151-64.

2. Huang H, Sun W, Liang Y, Peng Y, Long XD, Liu Z, Wen X, Jia M, Tian R, Bai
C, Li C. CD4 (+) CD25 (+) Treg cells and IgA nephropathy patients with
tonsillectomy: a clinical and pathological study. Int Urol Nephrol. 2014;46:
2361-9.

3. Luo XD, Liu QF, Zhang Y, Sun J, Wang GB, Fan ZP, Yi ZS, Ling YW, Wei YQ,
Liu XL, Xu B. Nephrotic syndrome after allogeneic hematopoietic stem cell
transplantation: etiology and pathogenesis. Blood Cells Mol Dis. 2011;46:
182-7.

4. Araya C, Diaz L, Wasserfall C, Atkinson M, Mu W, Johnson R, Garin E. T
regulatory cell function in idiopathic minimal lesion nephrotic syndrome.
Pediatr Nephrol. 2009;24:1691-8.

5. Wang Y, Chen J, Wang Y, Chen Y, Wang L, Lv Y. A meta-analysis of the
clinical remission rate and long-term efficacy of tonsillectomy in patients
with IgA nephropathy. Nephrol Dial Transplant. 2011;26:1923-31.

6. Hotta O, Miyazaki M, Furuta T, Tomioka S, Chiba S, Horigome I, Abe K,
Taguma Y. Tonsillectomy and steroid pulse therapy significantly impact on
clinical remission in patients with IgA nephropathy. Am J Kidney Dis. 2001;
38:736-43.

7. Xie'Y, Chen X, Nishi S, Narita I, Gejyo F. Relationship between tonsils and
IgA nephropathy as well as indications of tonsillectomy. Kidney Int. 2004;65:
1135-44.

8. Kidney Disease: Improving Global Outcomes (KDIGO) Glomerulonephritis Work
Group. KDIGO clinical practice guidelines for glomerulonephritis chapter 10:
immunoglobulin A nephropathy. Kindey Int Suppl. 2012;2:209-17.

9. LiuLL QinYY, Cai JF, Wang HY, Tao JL, Li H, Chen LM, Li MX, Li XM, Li XW.
Th17 /Treg imbalance in adult patients with minimal change nephrotic
syndrome. Clin Immunol. 2011;139:314-20.

10. Sato Y, Hotta O, Taguma Y, Takasaka T, Nose M. IgA nephropathy with
poorly developed lymphoepithelial symbiosis of the palatine tonsils.
Nephron. 1996;74:301-8.

11. Hotta O. Use of corticosteroids, other immunosuppressive therapies, and
tonsillectomy in the treatment of IgA nephropathy. Semin Nephrol. 2004;24:
244-55.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 4 of 4

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Outline placeholder
	Abstract
	Case presentation
	Conclusion

	Background
	Case presentation
	Discussion and conclusions
	Abbreviations
	Acknowledgments
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

