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ABSTRACT 

Immunoglobulin A nephropathy ( IgAN) is characterized by diverse clinicopathological phenotypes. Herein we present a 
follow-up study of previously reported identical twin sisters with IgAN. The older sister exhibited more severe kidney 
histopathology and proteinuria and a lower birthweight than did her younger sister, and only the older sister 
experienced two childbirths. These raised concerns regarding her kidney outcomes. However, with timely 
multidisciplinary treatments, the older sister’s kidney function remained preserved after 20 years of IgAN history. Our 
findings indicate the significant contribution of environmental/epigenetic factors to IgAN progression and the need for 
tailored medical care corresponding to life events. 
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same school until the age of 15 and lived together until they 
were married in their early 30s. The twins developed IgAN in 
their teenage years, but their clinical courses differed. Fig. 1 
and Supplementary Table S1 present comparisons of the two 
cases. The older sister weighed less at birth than her younger 
sister ( 2330 versus 2745 g) . None of the sisters had a history 
of habitual tonsillitis. The older sister exhibited more severe 
histopathological findings in the first and second kidney biop- 
sies and required aggressive remission induction therapy, in- 
cluding two corticosteroid regimens and tonsillectomy. Further- 
more, her urinary protein levels remained extremely higher than 
those of her younger sister ( time-averaged values: 0.98 ± 0.64 
versus 0.36 ± 0.18 g/day) . Notably, both sisters discontinued 
angiotensin II receptor blockers ( ARBs) during fertility treat- 
ment. Consequently, the older sister had two childbirths along 
with increased urinary protein. The resumption of ARBs and 
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NTRODUCTION 

he presence of immunoglobulin A nephropathy ( IgAN) clusters 
n families suggests that genetic predisposition is involved in the
evelopment of IgAN. Environmental or epigenetic factors may 
lay roles in individual differences in IgAN severity; however, the
vidence is insufficient. 

We previously reported identical twin sisters with IgAN 

ho developed the disease at approximately the same age but
howed discordance in clinicopathological severity [1 ]. In the 
resent report, we describe the long-term clinical course of 
wins with IgAN over 20 years.

ASE REPORTS 

he patients included in the present case report are identical
win sisters in their 40s. They grew up together, attended the
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Figure 1: Clinical course of identical twin sisters with IgAN over 20 years. ( A) Medications and events in the twins. The older twin was aggressively treated with 
two corticosteroid ( CS) regimens ( 2-year oral corticosteroids and 6-month steroid pulse therapy) and tonsillectomy because of the highly active IgAN. ARBs were 

administered to the twins except during their infertility treatment or pregnancy, and mineralocorticoid receptor antagonist ( MRA) and sodium–glucose co-transporter- 
2 inhibitor ( SGLT2i) were sequentially administered to the older sister after two childbirths. Kidney biopsies were performed once in the younger sister and three times 
in the older sister. ( B–J) Time-averaged values. The time-averaged values were calculated as a 1-year average of each measurement. Urinary protein level, salt excretion 
and estimated protein intake were calculated with 24-h urine collection. Haematuria was graded into four groups according to urinary sediment red blood cell ( RBC) 

count: 0 [0–4 cells/high-power field ( HPF) ], 1 ( 5–19 cells/HPF) , 2 ( 20–49 cells/HPF) and 3 ( ≥50 cells/HPF) . Corticosteroid therapy combined with tonsillectomy improved 
kidney function, proteinuria, haematuria, serum IgA level and IgA:C3 ratio in the older sister; however, the urinary protein level was increased after ARB discontinuation 
and during pregnancies. In contrast, only a mild increase in urinary protein level was observed in the younger sister during ARB interruption. The older sister required 
f differences in the time-averaged values of blood pressure, body weight and salt and 

p

urther aggressive therapies using MRA and SGLT2i. There were no significant 
rotein intakes between the twins. ACEi: angiotensin-converting enzyme inhibitor; eG
FR: estimated glomerular filtration rate; KBx: kidney biopsy. 
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ommencement of mineralocorticoid receptor antagonist 
nd sodium–glucose co-transporter-2 inhibitor therapy con- 
ributed to proteinuria reduction. The younger sister showed 
ess severe proteinuria during prolonged ARB interruption.
he time-averaged values of factors that may affect IgAN 

rogression, including body size, blood pressure and protein 
nd salt intake, did not differ between the twins. The older
ister had lower serum IgA levels and IgA:C3 ratios throughout
he period. The glomerular volume of both sisters in the first
idney biopsy did not differ [1.58 × 106 ( older sister) versus 
.61 × 106 μm3 ( younger sister) ]. The glomerular volume 
f the older sister increased over time ( 1.17- and 1.73-fold 
n the second and third biopsies, respectively, compared 
ith that of the first biopsy) ( Supplementary Table S1) ; 
owever, the kidney function of the twins remained 
imilar. 

ISCUSSION 

n the present cases of identical twins with IgAN, the clinical pre-
entations of the twins were discordant. Throughout the clinical 
ourse, the older sister exhibited more severe proteinuria, pos- 
ibly due to a combination of several factors. Because the twins
ere identical, different exposures to environmental or epige- 
etic factors may have caused differences in the IgAN severity
etween the twins [2 ]. 

Low birthweight, which can be associated with a low nephron
umber [3 ], might have affected the clinical course of the older
ister. However, the twins showed no difference in the glomeru-
ar volume in the first biopsy. This suggests that the difference
n the nephron number, indicated by birthweight, may not have
een sufficient to affect glomerular haemodynamics, at least at 
he time of the first diagnostic biopsy. 

Throughout the clinical course, the older sister consistently 
howed lower serum IgA levels and IgA:C3 ratios, a surrogate for
he disease activity of IgAN [4 ], than did the younger sister. Corti-
osteroid therapy and tonsillectomy in the older sister may have
urther influenced this trend. 

While the disease activity of IgAN was attenuated by cor-
icosteroid therapy combined with tonsillectomy in the older 
ister, her glomerular volume gradually increased over time. No- 
ably, the further exacerbation of proteinuria after ARB discon- 
inuation may be evidence of greater nephron loss in the older
ister. In addition, the fact that both pregnancies of the older sis-
er exacerbated proteinuria implies the involvement of haemo- 
ynamic effects [5 ]. Renin–angiotensin–aldosterone blockade 
nd sodium–glucose co-transporter-2 inhibition adequately re- 
uced urinary protein levels, probably by attenuating glomerular 
yperfiltration. 
In conclusion, we observed the clinical course of identical 

win sisters with IgAN over 20 years. With timely multidisci-
linary treatment for IgAN, the twins showed relatively good 
linical courses. Our findings indicate that even when the ge-
etic background is identical, IgAN severity can vary signifi- 
antly because of various life events. These findings reaffirm 

he importance of tailored medical care for patients with IgAN,
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hose disease status continuously changes during the long-
erm clinical course. 
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