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CASE REPORT

Granulomatous interstitial nephritis in a renal allograft
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Abstract We describe a middle-aged woman in whom
granulomatous interstitial nephritis (GIN) developed in a
renal allograft. She had undergone bowel resection due to
an uncertain diagnosis of active granulomatous bowel dis-
ease 30 years earlier. Thereafter, frequent hyperoxaluria as
well as calcium oxalate stone and recurrent urinary tract
infections had resulted in a progressive deterioration in
kidney function over a period of 20 years. She underwent
living donor kidney transplantation; however, her kidney
function progressively deteriorated, despite transplantation.
A biopsy of the renal allograft revealed GIN with granu-
lomatous vasculitis accompanied by calcium oxalate crys-
tals. These as well as the laboratory findings indicated a
diagnosis of sarcoidosis. We considered that the aggravated
granulomatous inflammation on the allograft was caused by
recurrent sarcoidosis accompanied by hyperoxaluria.
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Introduction

Granulomatous interstitial nephritis (GIN) is a rare condi-
tion that is histologically diagnosed from biopsies of
transplanted kidneys [1]. In this setting, drug hypersensi-
tivity and infectious diseases can be the most common
etiology of GIN and accurate diagnosis is required, par-
ticularly with respect to early post-transplant immunosup-
pression [2].

Here, we describe GIN in a renal allograft that devel-
oped after bowel resection in a patient with active granu-
lomatous bowel disease caused by sarcoidosis. Renal
function progressively deteriorated soon after steroid
therapy was withdrawn. Aggravation of the granulomatous
lesion in the allograft kidney was attributed to sarcoidosis,
together with oxalosis and hyperoxaluria after bowel
resection.

Case report

A woman in her early 50s developed end-stage renal dis-
ease (ESRD) due to calcium oxalate stone and recurrent
urinary tract infections. Approximately 230 cm of her
intestine had been surgically excised 30 years earlier
because of active inflammatory bowel disease. The excised
intestinal specimen revealed a longitudinal ulcer and
straggly granuloma, but did not provide the basis for a
definite diagnosis. Hyperoxaluria occurred after bowel
resection and calcium oxalate stones often developed. Her
kidney function deteriorated over the next 20 years and
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Fig. 1 Oxalate crystals in renal tubulointerstitium of the native
kidney (polarizing microscopy of H&E section x20) (a). Mild focal
tubulitis at 2 months (PAS stain x40) (b). Oxalate crystals in renal
tubulointerstitium at 6 months (H&E stain and polarizing microscopy
of H&E section x100) (c¢), and focal peritubular capillaritis and
lymphocytic aggregation at 11 months (H&E stain x40) (d).
Granulomatous interstitial nephritis with epithelioid cells and giant
cells in transplanted kidney at 24 months (H&E stain x20) (e).
Granulomatous angiitis with epithelioid and mononuclear cells along
a small artery that had been invaded by epithelioid cells at 18 months
(arrowheads) (PAS stain x40) (f) and epithelioid granuloma with
calcium oxalate crystal at 24 months (polarizing microscopy of H&E
section x40) (g)

hemodialysis was finally started. She underwent living
donor kidney transplantation 1 year after starting hemodi-
alysis at our hospital.

Bilateral nephrectomy was performed due to recurrent
urinary tract infections before transplantation. Histological
analysis (Fig. 1a) of her native kidney revealed multiple
birefringent crystalline structures (oxalate crystals) and a
few granulomas in the renal interstitium. Computed
tomography revealed enlarged mediastinal lymph nodes and
lymph nodes around the iliac and inguinal arteries. The
intestine was biopsied to assess the activity of inflammatory
bowel disease and enlarged inguinal lymph nodes. Non-ca-
seating epithelioid cell granulomas in both specimens
suggested systemic granulomatous disease. The labora-
tory findings before transplantation revealed hemoglobin
8.1 g/dL, albumin 2.8 g/dL, creatinine (Cr) 10.3 mg/dL,
BUN 50.9 mg/dL, calcium adjusted albumin 9.8 mg/dL
(normal range 8.4—10.4 mg/dl), phosphate 6.2 mg/dL (nor-
mal range 2.5-4.6 mg/dl), C-reactive protein <0.2 mg/dL,
25(0OH) vitamin D 8.0 ng/dL (normal range 7-41 ng/mL),
1,25(0OH), vitamin D 12.2 pg/mL (normal range 20-60 pg/
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mL), angiotensin-converting enzyme 5.7 U/L (normal range
8.3-21.4 U/L), and lysozyme 34.6 pg/mL (normal range
5.0-10.2 pg/mL). Specific findings of granulomatous dis-
eases including infectious tuberculous or fungal infections,
allergic drug reactions, or autoimmune diseases were absent,
although systemic inflammatory granulomatous diseases
such as sarcoidosis were considered.

The patient underwent renal transplantation followed by
standard immunosuppressive therapy comprising methyl
prednisolone (mPSL), cyclosporine A (CyA), and myco-
phenolate mofetil (MMF), and rejection was prevented
using CyA and MMF (Fig. 2). The post-transplantation
serum Cr value fell to 1.7 mg/dL (Fig. 2). However, the
serum Cr increased 2 months later and her kidney function
progressively deteriorated (Fig. 2). Renal biopsy findings
at 2 months showed mild focal tubulitis, but no evidences
of rejection were presented (Fig. 1b). Urinary oxalate
levels fluctuated between 15 and 55 mg/day during this
period. Renal biopsies repeated at 6 and 11 months
revealed mild focal tubulointerstitial nephritis concomitant
with oxalate crystals in the tubules (Fig. 1c, d). However,
histological assessments of biopsy specimens at 18 and
24 months revealed a granuloma consisting of epithelioid
and mononuclear cells around a small artery that had been
invaded by epithelioid cells (arrowheads in Fig. le) and
GIN (Fig. 1f). The granuloma had absorbed a calcium
oxalate stone (Fig. 1g). Her levels of serum angiotensin-
converting enzyme (26.7 U/L) and lysozyme (46.4 pg/mL)
were elevated and Ga®’ uptake by salivary glands was
increased at 24 months. We finally diagnosed this systemic
granulomatous disease as sarcoidosis with concomitant
calcium oxalate crystals.

50
45
40
35
30
25
20

Creatinine (mg/dl)

Jov/awAzoshy

— — a1
10

1500mg,/da
MMF *

| | |
RTx 15 months

30 months

| |
45 months 60 months

Fig. 2 Clinical course. DSG deoxyspergualin, CyA cyclosporin A, MMF mycophenolate mofetil, mPSL methylprednisolone, PSL prednisolone
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Prednisolone (PSL, 20 mg/day p.o.) and immunosup-
pressive therapy with CyA and MMF improved her serum
Cr level from 7.5 to 5.7 mg/dL (Fig. 2). The dosage of PSL
was reduced to 6 mg/day over a period of 2 months due to
osteonecrosis of the femoral head. The renal graft was lost
5 years after transplantation (Fig. 2).

Discussion

We described a patient who developed GIN in a renal
allograft due to sarcoidosis with concomitant oxalosis.
Loss of native kidney function was mainly caused by
secondary calcium oxalate stone with a few granulomas.
However, massive GIN developed in the allograft kidney
and some granulomas absorbed oxalate crystals (Fig. 1g).
Vasculitis of the small artery might have been isolated,
indicating vascular rejection in the allograft kidney.
However, we considered that the vasculitis was associated
with sarcoidosis because epithelioid cells had invaded a
small artery (Fig. le).

Sarcoidosis is a multisystemic disorder of unknown
etiology that is characterized by granuloma formation,
often in the lung, but it can impact all organs, including the
kidney [3]. Autopsy studies indicate that about 20% of
sarcoidosis presents as GIN [4]. Recurrence of sarcoidosis
on a transplanted kidney is relatively frequent (27%) and it
often presents with GIN [5]. Hypercalcemia occurs in
10-20% of patients with sarcoidosis and it is thought to be
a consequence of increased intestinal calcium absorption
caused by accelerated 1,25(0OH), vitamin D production by
activated macrophages [3]. However, our patient did not
have hypercalcemia. Although serum 1,25(OH), vitamin D
levels were not apparently elevated, the normal serum
calcium levels might be explained as restricted calcium
absorption by the short length of functional intestine
remaining after resection.

We did not initially consider that renal sarcoidosis
would present in the allograft kidney, although its function
was obviously worsening at 2 months after transplantation.
The biopsy specimen of the native kidney did not show
typical histological finding(s) of renal sarcoidosis, but the
patient might have had sarcoidosis before transplantation,
and early post-transplant biopsy findings indicated mild
focal tubulointerstitial nephritis. We considered that one of
the main reasons for the elevated serum Cr after trans-
plantation was secondary oxalosis, because oxalate crystals
were identified in the allograft kidney at 6 months
(Fig. 1c). Thus, immunosuppressive drugs were reduced
during the early post-transplant period according to the
immunosuppressive regimen (Fig. 2). However, GIN was
evident in the allograft at 18 months, when mPSL was
withdrawn. This clinical course indicated that sarcoidosis

might attack the allograft kidney, even though sarcoidosis
did not develop in the native kidney. Thus, immunosup-
pressive therapy in patients with sarcoidosis who require
renal transplantation should be carefully considered.

On the other hand, the reason(s) why granuloma
developed in the allograft and appeared to be the cause of
its obvious deterioration compared with the native kidney
is uncertain. The pathognomonic signs in our patient
comprised malabsorption-related oxalosis and hyperoxal-
uria. Since plasma oxalate levels are significantly increased
in patients with ESRD, renal oxalate excretion is excessive
in patients after kidney transplantation [6]. Hyperoxaluria
might lead to oxalate deposits in allograft tissue and finally
lead to renal insufficiency [6, 7]. Moreover, oxalate might
be associated with granulomatous lesions in the kidney and
be attributable to systemic granulomatous disease, as
oxalate deposition appears to be endogenously derived [8].
Oxalates are notably found in granulomas in various
inflammatory diseases, including sarcoidosis [9, 10].
Therefore, excessive allograft oxalate excretion could not
only cause granuloma, but might also be associated with
the formation of granulomas in sarcoidosis.
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