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Abstract

Background: Cases of concurrent immunoglobulin A nephropathy (IgAN) and IgG4-related tubulointerstitial
nephritis (IgG4-TIN) are rare and previous case reports have lacked important data. KDIGO suggests a treatment
with systemic glucocorticoids in IgAN patients. Glucocorticoids are recommended as the first-line therapy for IgG4-
TIN. The use of tacrolimus as a long-term maintenance treatment has not been described. We report the case of a
man who developed IgAN and IgG4-TIN without abnormalities in extra-renal tissue, without renal function
abnormalities or impairment as well, and was treated by tacrolimus as a long-term maintenance during 45 months
follow-up.

Case presentation: A 56-year-old Chinese man first presented to our hospital with the chief complaint of foamy
urine for 1 year and hematuria for 3 months, with a medical history of hypertension. Testing revealed a notable
increase in serum IgG4 level without abnormalities in renal function or imaging, or in dysfunction other organs.
Renal biopsy showed mesangial extracellular matrix proliferation, increased mesangial cell numbers and infiltration
of plasma cells. Immunofluorescence showed mesangial positivity for IgA and C3. Immunohistochemistry staining
showed widespread IgG4 and increased CD38 and CD138 expression. Electron microscopy showed immune
complexes located on the tubular basement membrane. He was diagnosed with IgAN and IgG4-TIN. He received
glucocorticoids, leflunomide and tacrolimus to induce remission. He was given tacrolimus as long-term
maintenance treatment. When tacrolimus was temporarily withdrawn, proteinuria recurred. After resuming
tacrolimus therapy, he again entered complete remission. After 45 months of therapy, he remains in complete
remission and the serum IgG4 level is normal.

Conclusions: The finding of concurrent IgAN and IgG4-TIN without abnormalities in renal function, imaging or
extra-renal tissue is rare and their coexistence may be coincidental. Long-term treatment with tacrolimus proved
effective and he has remained in remission during 45 months follow-up.
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Background
IgA nephropathy (IgAN) is the most common cause of
primary glomerulonephritis worldwide [1], and is par-
ticularly common among Asians [2]. Predominant IgA
deposition in the glomerular mesangium by biopsy has
been used as the defining characteristics for the diagno-
sis of IgAN [3]. IgAN was the most common glomeru-
lopathy, with a frequency of 28.1% [4].
IgG4-related disease (IgG4-RD) is an fibroinflamma-

tory condition involved multiple organs characterized by
IgG4 positive plasma cells infiltration in the involved tis-
sues and elevated serum IgG4 level [5], with a preva-
lence of IgG4-RD in Japan estimated as 0.28–1.08/
100,000 people in 2012 [6]. IgG4-related tubulointersti-
tial nephritis (IgG4-TIN), is the common manifestation
of IgG4-related kidney disease (IgG4-RKD), accounting
for about 15–25% of all IgG4-RD [5, 7].
Glomerular disease in patients with IgG4-RD has been

reported in the setting of IgG4-TIN, but most such pa-
tients had extrarenal involvement and multiorgan involve-
ment [8–10]. Only one case co-existing IgAN and IgG4-
TIN has been reported, with dacryoadenitis and sialadeni-
tis, but treatment was not discussed [5]. The co-
occurrence of IgAN and IgG4-TIN without extrarenal

involvement has not been previously reported. While glu-
cocorticoids are recommended as the first-line therapy for
IgG4-TIN, the role of tacrolimus as a long-term mainten-
ance treatment has no report. Tacrolimus effectively re-
duces proteinuria in IgAN [11]. Here we report the case
of a man who developed IgAN and IgG4-TIN without
extra-renal manifestations and was treated with tacrolimus
as maintenance therapy during 45months of follow-up.

Case presentation
Clinical history and initial laboratory data
A 56-year-old Chinese man was admitted with the chief
complaint of foamy urine for 1 year and hematuria for 3
months. Medical history was notable for hypertension for
5 years; the highest blood pressure was 180/110mmHg.
His blood pressure was poorly controlled, 140–150/90–
100mmHg, while he took candesartan irregularly.
He denied diabetes, hepatitis, tuberculosis, and coron-

ary heart diseases. His medical family history was unre-
markable. He denied use of illicit drugs and exposure to
pesticides and other toxins. Medications included an
angiotensin-converting enzyme inhibitor. His weight was
79 kg, blood pressure was 170/90mmHg, and physical
examination was otherwise unremarkable.

Fig. 1 Clinical course of kidney disease activity after admission. Urinary total proteinuria (URTP) (a); creatinine (Cr) (b); serum albumin (Alb) (c);
eGFR-EPI (d) based on the administration or stopping of glucosteroid and immunosuppressants
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On admission, laboratory data showed urinary total
proteinuria (URTP) 3.4 g/d, serum total protein 75.3 g/l,
serum albumin (Alb)33.5 g/l, serum creatinine (Cr) 86
umol/l, (suggesting an eGFR of 87 ml/min/1.73m2 by the
CKD-EPI equation) (Fig. 1), and C-response protein
(CRP) increased at 21.90 mg/l. Urinalysis showed
hematuria with 482 red blood cells (RBC) per high-
power field, with 80% dysmorphic RBC.
Clinical immunology tests revealed the following: anti-

nuclear antibody (+), anti-neutrophil cytoplasmic antibodies
(−), IgG4 3.68 g/l, IgG 25.70 g/l, IgA 5.96 g/l, IgM 1.41 g/l,
IgE 1586 IU/ml (Fig. 2), complement 3 (C3) 0.99 g/l, C4
0.20 g/l, CRP 46mg/l, and erythrocyte sedimentation rate
58mm/h. Serum immune electrophoresis, glucose, thyroid
function, and tumor markers were all normal.
Evaluation for infectious disease was negative, includ-

ing serologies for hepatitis, HIV, and syphilis. Chest
computerized tomogram (CT) scan and enhanced ab-
dominal CT scan were normal. Renal ultrasound showed
left kidney dimensions was 12.61 cm in height 5.58 cm
in width and 5.43 cm in depth, while the right kidney di-
mensions were 11.22 by 5.62 by 7.86 cm. Both kidneys
were slightly enlarged and hyperechoic (Fig. 3).

Kidney biopsy
On periodic acid Schiff (PAS) staining under light mi-
croscopy, one out of fourteen glomeruli showed global
sclerosis. The mild to moderate mesangial proliferation
was present. The two glomeruli showed ischemic shrink-
age (Fig. 4a). There was no endocapillary hypercellular-
ity, fibrosis of Bowman’s capsule wall, or glomerular
crescents. A few glomeruli manifest adhesion of the ca-
pillary tuft to Bowman capsule.
Renal tubules exhibited multifocal atrophy and pro-

teinaceous casts. Renal tubular epithelial cells showed
granular and vacuolar degeneration. Focal interstitial fi-
brosis and interstitial edema with significant inflamma-
tory cell infiltration, including lymphocytes and plasma
cells were present, (Fig. 5a, b). Occasional hyaline degen-
eration in arteriolar walls was observed.
On immunofluorescence staining, a pattern of

lumpy-like deposition was seen in the mesangium (for
the following: IgA was 3+, C3 was 3+, while immuno-
staining for C1q, fibrinogen, IgG, IgM was negative
(Fig. 4b and c).
The elevated serum IgG4 level led us to further exam-

ine the infiltrated monocytes in renal biopsy. The

Fig. 2 The serum levels of serum IgG4-RD related immunoglobulins after therapy. IgG4 (a); IgG (b); IgE (c). serum IgA (d). Both tacrolimus and
leflunomide reduced serum IgG4 levels
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absolute number of positive IgG4+ cells per high power
field> 10 (Fig. 5d). As surface biomarkers of plasma cells,
positive staining of CD38, CD138, CD56, and MUM1
were seen in the interstitium (Fig. 5e-h).
Electron micrographs also revealed immune com-

plexes deposited on tubular basement membranes
(Fig. 5c).

Diagnosis of IgAN and IgG4-TIN
This patient manifested typical features of IgAN, includ-
ing hematuria, proteinuria, mesangial cell proliferation,
mesangial matrix expansion, and positive immunofluor-
escence staining of mesangial IgA and C3 deposits [3].
Plasma cells were identified on PAS-stained sections and
EM demonstrated immune complexes on basement

Fig. 3 Ultrasound images of extrarenal and renal manifestations. No enlargement of lacrimal gland (a), parotid gland (b), submandibular glands
(c), pancreas and retroperitoneal fibrosis (d). Normal size kidney and renal cortex thickness and ureteral inflammatory pseudotumor (e) at
initial admission

Fig. 4 Typical pathological features of IgA nephropathy in renal biopsy. Total 14 glomeruli were present in the renal biopsy specimen. Glomeruli
exhibited proliferation of mesangial cells and increased mesangial matrix with no apparent intraductal hyperplasia or crescentic lesions on
periodic acid-Schiff (PAS) staining (a). Immunofluorescence staining demonstrated strongly positive punctate staining within the mesangium for
IgA (b) and C3 (c). Original magnification 400 ×
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membranes. CD38+/CD138+ plasma cells in kidney
expressed IgG4. The absolute number of IgG4+ cells per
high power field was > 10. Serum IgG4 level was ele-
vated, with values of 3.7 g/l. The size of kidney was
enlarged.

In summary, the combination of clinical, serologic,
radiologic, and pathologic data, in this patient fulfilled
the 2019 American College of Rheumatology and Euro-
pean League Against Rheumatism (ACR/EULAR) cri-
teria for the diagnosis of IgG4-renal disease [12].

Fig. 5 Typical pathological features of IgG4-Tubulointersitial nephritis and immunohistochemistry staining of surface biomarkers of plasma cells in
renal biopsy. The renal interstitium is infiltrated by plasma cells and lymphocytes predominantly with fibrosis on periodic acid-Schiff (PAS)
staining. Original magnification 100x (a) and 400× (b). TBM electron-dense deposits were seen under electron microscope. Original magnification
8000x (c). Marked increase in IgG4-positive plasma cells was seen in the infiltrated cells on immunohistochemistry staining. Original magnification
400× (d). CD38-positive plasma cells (e), CD138-positive plasma cells (f), CD56-positive plasma cells (g), and MUM1-positive plasma cells (h) were
seen in the interstitium on immunohistochemistry staining. Original magnification 400 ×
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Treatment course and clinical follow up
After the diagnosis of IgAN and IgG4-TIN was made,
prednisolone (45 mg/d) therapy was initiated, based on
the KDIGO guideline for IgAN [13] therapies included
the Chinese herb Tripterygium wilfordii, angiotensin
converting enzyme-inhibitor was replaced by an angio-
tensin receptor blocker, together with amlodipine to
maintain his blood pressure below 130/80mmHg. After
12 weeks, the prednisolone reduced gradually and pro-
teinuria level reached complete remission (< 0.3 g/d),
and Tripterygium wilfordii was administered for 18
months maintenance (Fig. 1).
From the 15th month on, serum IgG4 and IgA re-

elevated as well as serum albumin dropped. Tacrolimus
was put on the patient as immunosuppresent based on a
Cochane systematic review [14]. Before tacrolimus was
chosen, other traditional immunosuppressants were also
considered. The patient declined intravenous cyclophos-
phamide due to the inconvenience of hospitalization and
concern for tumor occurrence. Mycophenolate mofetil
was excluded because the increased local risk for
Pneumocystis carinii infection which requires sulfameth-
oxazole, which can also cause interstitial nephrititis. Ri-
tuximab therapy was not available for this patient
because of his financial reasons.
After 3 months of tacrolimus treatment, kidney disease

activity and immune indices were remitted again for 8
months (Fig. 1). When the COVID-19 pandemic
emerged and the patient was no longer able to travel to
our hospital. His local physician stopped tacrolimus
from the 30th month and replaced it with leflunomide
for 2 months. Both renal diseases relapsed. When he was
able to return to our clinic at 32th month, tacrolimus
was administered again. After 3 months treatment with

tacrolimus, he again entered complete remission and the
remission remains over 45 months of follow up (Figs. 1
and 2) as of this writing.
At the most recent visit in June 2021, URTP remained

< 0.3 g/d, IgG4 plasma was negative (Figs. 1 and 2). In
addition, the IgG4-RD Responder Index (RI) was calcu-
lated and revealed the suppression of IgG4 production
(Fig. 6). Although abnormalities in renal function was
present with normal size and cortical thickness of the
kidney, but no extrarenal lesions appeared, such as gland
swelling, lymphadenopathy and retroperitoneal fibrosis
compared to those images at the initial presentation of
the kidney disease was diagnosed.

Discussion and conclusions
This study reported a man patient with concurrence of
IgAN and IgG4-TIN without renal function abnormalities
or impairment at the initial hospitalization. At admission,
the patient presented marked proteinuria, the decreased
serum albumin level, and normal renal function. The renal
biopsy showed typical mild-moderate mesangial prolifera-
tion, predominant IgA, and C3 deposition. However,
abundant monocytes infiltrated in the tubule-interstitium
of the kidney biopsy and serum IgG4 level increased near
two-fold. On immunohistochemistry of renal biopsy,
absolute number of positive IgG4 cells was more than 10/
high power field and plasma surface biomarkers were
positive. Concurrence of IgAN and IgG4-TIN was diag-
nosed. Oral prednisone and tacrolimus showed effective
for both IgAN and IgG4-TIN with over than 45months
follow up (Figs. 1 and 2).
Takako Saeki et al. firstly reported a patient biopsy

proven as IgG4-TIN without prominent proteinuria and
microscopic hematuria. However dominant mesangial

Fig. 6 The dynamic changes of IgG4-RD Responder Index (RI) from the intitially presentation to 45 mouths of follow-up. Tacrolimus reduced the
scores of IgG4-RD RI
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IgA deposition is also seen in one case [5]. This case is
IgG4-TIN predominant with an additional IgA depos-
ition. The abnormality is mild in urine analysis. Our pa-
tient presented typical clinical nephritis syndrome with
predominant proteinuria, microscopic hematuria, and
decreased serum albumin level. Renal biopsy revealed a
typical IgAN. However, large amount of the infiltrated
lymphocytes led us to think about a possible co-existing
tubule-interstitial disease. With blood examination,
serum IgG4 level was elevated. Further immunohisto-
chemistry staining showed plenty positive IgG4 cells and
positive cells stained with multiple plasma surface bio-
markers such as CD38, CD138, CD56, and MUM1 (Fig.
5). Even though both case presented similar co-
concurrence of IgAN and IgG4-TIN. The clinical kidney
disease activity was quite different. Saeki et al. reported
the rare pathological co-existing phenomenon of both
diseases. We followed up over 45 months to explore the
effective treatment when kidney disease showed signifi-
cant active.
IgAN is the most common glomerulonephritis in the

world [4] and it is easy to be diagnosed if biopsy is avail-
able. IgAN is diagnosed by the presence of mesangial
dominant IgA staining on immunofluorescence and
mesangial hyper-cellularity by light microscopy [15].
Our patient presented as a feature of a typical IgAN. On
the other hand, IgG4-RD is a multi-organ immune-
mediated condition associated with fibroinflammatory
lesions [16, 17]. In 2019, ACR/ EULAR made new diag-
nostic criteria for IgG4-RD, providing a more specific
and sensitive scoring system [12]. IgG4-related kidney
disease (IgG4-RKD) is a comprehensive term for the
renal lesions associated with IgG4-RD [18]. IgG4-related
tubulointerstitial nephritis (IgG4-TIN) is the most com-
mon renal manifestation of IgG4-RKD [19, 20]. The
diagnosis of IgG4-TIN is based on the presence of four
criteria: (1) plasma cell-rich TIN, with renal IgG4-
positive plasma cells > 10 / high power field; (2) an in-
creased IgG4+/IgG+ plasma cell ratio (> 40%) in the
most concentrated field; (3) TBM immune complex de-
posits in the tubular basement membrane, identified by
immunohistochemistry, immunofluorescence, and/or
electron microscopy; and (4) at least one imaging feature
(multiple cortical low-density nodules, round wedge-
shaped lesions on enhanced CT, or diffuse kidney en-
largement), OR characteristic serologic abnormality
(most commonly elevated total IgG or IgG4 level), OR
other organ involvement [6, 8]. Our case met the above
criteria and was diagnosed as IgG4-TIN. We firstly re-
ported this case with co-concurrence of dominant IgAN
and IgG4-TIN without extra-renal organ impairment.
In terms of the treatment, KDIGO suggested a treat-

ment course of systemic glucocorticoids in IgAN pa-
tients with proteinuria above 1 g/day and eGFR higher

than 50ml/min/1.73 m2 despite supportive care. The
benefit of immunosuppressive agents remains contro-
versy [21]. No randomized clinical trials have been eval-
uated and compared the efficacy of different treatment
regimens for IgG4-RD [19]. Glucocorticoids are recom-
mended as the first-line therapy for IgG4-RKD [19, 22].
However, to avoid steroid resistance or relapse at dis-
continuation and long-term undesirable side effects,
other steroid sparing agents, such as B cell depleting
agents with example of rituximab, azathioprine, MMF
and cyclophosphamide [23], are reasonable choices for
second-line agents. Tripterygium wilfordii, a traditional
Chinese medicine, was beneficial for numerous Chinese
IgAN patients [24]. Considering the side effects of long-
term steroid, we used Tripterygium wilfordii as the treat-
ment for IgAN in first 18 months. When we followed up
this patient on 15th month, tacrolimus was administered
due to the elevated serum IgG4, IgA and total IgG levels,
and the decreased albumin level indicating the activity of
the disease. Recent meta-analysis and RCTs showed that
tacrolimus was beneficial for the remission of protein-
uria in patients with IgAN, showing that tacrolimus may
be a promising agent for IgAN [11, 25–29]. IgAN mainly
contributed to prominent proteinuria for this patient.
Our patient showed a good response to tacrolimus indi-
cating as proteinuria reduction and serum albumin re-
covery (Fig. 1). With the diagnosis of IgAN, co-existing
IgG4-TIN was diagnosed. A recent retrospective study
reported the effectiveness of tacrolimus in five relapsed
IgG4-RD patients without increasing glucocorticoids
[30]. T follicular helper cell is involved in the pathogen-
esis of IgG4-RD [31–33]. Tacrolimus can prevent cal-
cineurin activation and block dephosphorylation of
nuclear factor of activated T cells, and specifically sup-
presses both lymph nodes and circulating T follicular
helper cells. Thus, tacrolimus can be a reasonable choice
for IgG4-RD. Tacrolimus treatment can be used for ei-
ther reducing IgAN proteinuria [11, 25–29] or serum
IgG4 level [30–33]. These data provided us evidence to
use tacrolimus to treat co-existing IgAN and IgG4-TIN
condition. Our patient showed good response to
tacrolimus with a comprehensive evaluation using the
reduction of IgG4-RD RI values (Fig. 6), which was dem-
onstrated to be a practical, reliable, and responsive tool
for assessing the progression of IgG4-RD [34–36]. Dur-
ing the treatment, the local physician stopped tacrolimus
and put leflunomide on him, when the patient reach
completed remission. Leflunomide was reported to re-
duce kidney damage of IgAN patients [37] and to be ef-
fective in tapering glucocorticoids and maintaining
glucocorticoid-induced remission in IgG4-RD [38],
However, our patient showed failure of maintaining re-
mission by leflunomide. We reused tacrolimus to replace
leflunomide. The patient again entered complete
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remission 3months after resuming tacrolimus. Fortu-
nately, the patient remained the remission over 45
months follow-up. It is important to watch out the pos-
sible IgAN and IgG4-TIN and to take a continuous and
reliable close follow-up when tacrolimus is used for a
treatment regimen for this condition.
In summary, we presented a case of a 56-year-old male

without renal function abnormalities or impairment who
was diagnosed as concurrence of IgAN and IgG4-TIN
without extrarenal involvement and follow up 45
months. Tacrolimus was effective for the both diseases.
In the early stage of IgG4-TIN without extrarenal in-
volvement, tacrolimus was beneficial for development of
the extrarenal tissue impairment by controlling serum
IgG4 level and was also effective for IgAN.
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