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Clinicopathological Conference

Acute renal failure due to granulomatous interstitial nephritis of renal sarcoidosis
(the 41* case)
Center of Nephrology, China-Japan Friendship Hospital , Beijing 100029, China

Case presentation

A 60-year-old male patient was admitted to
Department of Nephrology, China-Japan Friend-
ship Hospital in July 6, 2006, because of "asthenia
for 4 months, edema for 2 months, and marasmus
for 1 month". Four months ago, the patient com-
plained asthenia without known predisposing
cause, Two months ago, he complained edema of
lower limbs and underwent routine urine examina-
tion in Nanchang Medical College. Urinary protein
and occult blood were positive. Serum creatinine
was 138. 2 pmol/L, and hemoglobin (HGB) 102 g/L.
One month ago, the patient complained aggravated
asthenia and marasmus and visited Peking Union
Hospital. At that time, his blood pressure was
125/75 mmHg, HGB 89 g/L, 24-h urine protein
1.45g, serum creatinine 195umol/L, and serum
calcium 2. 94 mmol/L. Antineutrophil cytoplasmic
antibody (ANCA) was negative, Previous history
disclosed neither apparent infection nor exposure to
toxic or allergic substance. At the time of admis-
sion, the patient reported a weight loss of 5 kg
within 4 weeks and physical examination revealed
no remarkable abnormalities, Temperature was
36.1C, blood pressure was 90/60 mmHg, heart
rate was 80 beats per minute and regular. No any
uveitis, erythema nodosum, or common macular
skin lesions were observed. Routine blood test
showed WBC 6. 3X10°/L, HGB 76 g/L. and PLT
190 X 10°/L. Routine urine test; PRO 1,0g/L,
RBC 0-1/HP, WBC 15-18/HP, and urine glucose
5. 5mmol/L. The 24-h urine protein value was 0.9 g
Laboratory tests revealed renal dysfunction, with
serum creatinine level 905, mol/L, blood urea ni-
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trogen level 25, 32 mmol/L, uric acid (UA) 485
pmol/L, and creatinine clearance (Cer) 5. 1 ml/
min, Urinary o -microglobulin was 227 mg/L (ref-
erence range <12, 5mg/L). Osmotic pressure after
12-h water deprivation was 298 mOsm/kg + H,O.
Urinalysis showed 1. 0g/L proteinuria, moderate
glucose (with normal serum glucose), 15 to 18
WBC per high power field, without erythrocytes.
Urine cultures were negative, Other admission
laboratory values included: HGB of 76 g/L, nor-
mal serum calcium and albumin, elevated immuno-
globin G of 17. 6 g/L without M protein compo-
nent, normal complement 3, negative ANCA and
antinuclear antibody (ANA), elevated plasma an-
giotensin-converting enzyme (ACE) of 153. 7 U/L
(reference range 17-55 U/L). ECG was normal.
Ultrasound showed kidneys of normal size. A com-
puted tomography (CT) scan of the thorax did not
demonstrate enlarged hilar nodes but the pattern of
ground-glass at tenuation. Gastric biopsy revealed
noncaseous granubomas (Fig 1).
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Fig1l Gastric biopsy showing noncaseous
granulomas ( HEX 200)
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Admission diagnosis of acute renal failure and
acute interstitial nephritis was given. After admis-
sion, the patient received hemodialysis and anemia

correction.
Clinical discussion

First admission

Dr. FANG Jing : A 60-year-old male had neg-
ative previous disease history and had no nocturia,
whose serum creatinine increased from 138. 2
pmol/L to 905 ymol/L within 2 months, and his
renal function deteriorated rapidly with kidneys of
normal size, so we made the diagnosis of acute re-
nal failure, There was no evidence of pre- or post-
kidney acute renal failure, so we focused on kid-
ney-related factors. Some characteristics, such as
mild proteinuria, without erythrocytes, normal
blood pressure, normal urine volume with serum
creatinine level of 905 umol/L, supported neither
the diagnosis of glomerulonephritis nor vasculitis.
While urinary leukocytes and urinary glucose sup-
ported the diagnosis of acute tubulointerstitial ne-
phritis. The patient had no apparent infections and
was ever exposed to antibiotics and traditional Chi-
nese medicine, which hints acute allergic tubu-
lointerstitial nephritis.

Dr. LI Wenge: 1 totally agree with the above
analysis and support the diagnosis of acute tubu-
lointerstitial nephritis for the patient, But acute al-
lergic tubulointerstitial nephritis rarely develops so
serious anemia, so we should take into account of
acute tubulointerstitial nephritis of other causes.
This patient displayed higher level of serum creati-
nine two months ago, which leads to a problem
whether the patient developed acute renal failure
totally this time or he developed acute renal failure
based on the previously existed chronic renal fail-
ure. The patient displayed kidneys with normal
size and reported no nocturia. Also ultrasound ex-

amination revealed normal kidney structures. So

the diagnosis of acute renal failure is more accepta-
ble, which needs to be confirmed by renal biopsy.
Besides, the patient had elevated serum calcium,
which cann't be explained by nephropathy. Further
examinations and discussions are still necessary,
Dr. ZOU Wanzhong : The renal biopsy exami-

nation was performed. The immunofluorescence
studies were negative for immunoglobulin and
complement. Among 9 glomeruli in the obtained
specimen, four revealed global ischemic sclerosis;
the remainder showed wrinkling of the capillary
basement membrane with mild proliferation. There
was moderate tubular atrophy. Light microscopy
revealed 27 noncaseating granulomas in the cortex,
each composed of aggregates of epithelioid cells,
with giant cells in the interstitium, which con-
tained inclusion bodies (Shaumann bodies) (Fig
2). The vessels showed mild intimal thickening
and narrow lumen. All these features are in agree-
ment with sarcoidosis of the kidney. Gastric muco-
sa biopsy demonstrated moderate chronic inflam-
mations in gastric antrum, decreased glands prop-
er, mild intestinal epithelial metaplasia, and nonca-
seating granulomas in the lamina propria (Fig 1). The
patient was negative for Helicobacter pylori.

Dr. LI Wenge: Sarcoidosis is a multisystem-
involved disorder of unknown cause, characterized
by the accumulation of noncaseous granulomas in
multiple organs, Clinical manifestations of sarcoid-
osis are categorized into two aspects: nonspecific
manifestations, including fever, asthenia, weight
loss etc; and involved-organ related manifesta-
tions, Renal dysfunction in sarcoidosis may occur
due to a number of causes. (1) Calcium metabo-
lism disorder. Macrophages within sarcoid granu-
lomas have elevated la-hydroxylase activity resul-
ting in over-production of 1, 25-dihydroxyvitamin
D:, which in turn leads to hypercalcemia. The hy-
percalcemia is aggravated after sunlight exposure.
The hypercalcemia usually causes renal tubular in-
sufficiency, nephrocalcinosis, and nephrolithiasis.
(2) Tubular interstitial nephropathy, such as
granulomatous interstitial nephritis, and renal in-
terstitial fibrosis. (3) Glomerulopathy, including
membranous nephropathy, focal glomerular sclero-
sis, intramicrovasular hyperplastic nephritis, mem-
branoproliferative glomerular nephritis, amyloid kid-
ney, IgA nephropathy, and crescentic glomerulone-
phritis, (4) Retroperitoneal obstructive nephropa-
thy. Sometimes, renal dysfunction in sarcoidosis
may be explained by coexistence of more than one
disorders. It has long been considered a lower preval-
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Fig2 Renal biopsy results
A two noncaseous granulomas within renal cortex (PASM X 100); B: noncaseous granulomas composed of aggregates of
epithelioid cells, with giant cells in the interstitium (HE X 400);C; noncaseous granulomas containing Shaumann bodies
(PAS X400) ;D; noncaseous granulomas with severe fibrosis in interstitium (PASM X 200)

ence of granulomatous interstitial nephritis in sar-
coidosis patients, Actually, it has a high preva-
lence. It has been estimated from post-mortem se-
ries that between 7% and 27% of all patients with
sarcoid may have granulomatous interstitial nephri-
tis,. However, many of these cases usually clinical-
ly silent but may present rarely as acute renal fail-
ure, which may result from compression of neph-
rons as a form of intrarenal obstructive nephropa-
thy. The presence of an occasional granuloma on renal
biopsy is unlikely to account for a decrease in glo-
merular filtration. The functional significance of e-
ven more extensive granulomatous infiltration is
often difficult to interpret because of the frequent
coexistence of calcemic nephropathy. For this pa-
tient, although serum calcium was once found ele-
vated in the other hospital, we never found hyper-
calcemia-caused tubular insufficiency after his ad-
mission. So we concluded that renal failure in this
patient was associated with granulomatous intersti-
tial nephritis.

Dr. ZOU Wanzhong: Besides sarcoidosis,
there are many other agents or conditions which

are commonly associated with granulomatous inter-
stitial nephritis, including drugs, infections, im-
mune processes, Wegener’'s granulomatosis, etc.
Firstly, sarcoidois should be differentiated from
tuberculous granuloma. The two have totally dif-
ferent treatment regimens. Secondly, a variety of
drugs may cause granulomatous interstitial nephri-
tis, which is usually characterized by monocytes
infiltration. Infection-related granulomatous inter-
stitial nephritis often is caused by some fungi,such
as Histoplasma, Candida, Aspergillus, Cryptococ-
cus and other infectious agents. Also, ANCA re-
lated nephritis is characterized by small vessel vas-
culitis, In this patient, there was no evidence of
any infection that might cause granulomatous in-
flammation. Furthermore there was no indication
to suggest immune-induced granulomatous intersti-
tial nephritis such as Wegener’s granulomatosis.
The pathologic hallmark of sarcoidosis is the non-
caseous granuloma. In the kidneys, the granuloma
is located primarily in the cortex but may be found
in the medulla or even in the renal capsule. The

mature sarcoid granuloma is composed of a central
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follicle of macrophages, epithelioid cells, and mul-
tinucleated giant cells, surrounded by a perimeter
of lymphocytes, fibroblasts, and plasma cells, The
multinucleated giant cells may contain inclusion
bodies (Shaumann bodies, and asteroid bodies),
which, if present, are strong evidence for sarcoido-
sis. Renal biopsy revealed primarily multinucleated
giant cells in granulomas instead of monocytes,
and there was few eosinophils in interstitium, We
can make a diagnosis of granulomatous interstitial
nephritis due to extensive granulomatous infiltra-
tion, Gastric biopsy revealed noncaseous granubo-
mas, confirming the diagnosis of sarcoidosis. Pul-
monary CT imaging can not exclude the presence of
pulmonary sarcoidosis.

Dr. YANG Yanfang:. The multinucleated gi-
ant cells, the epithelioid cells, as well as the mac-
rophages, all can produce ACE, which may be an
indicator of active sarcoidosis. But some conflicting
results also have been reported that may be related
to the influence of renal failure on serum ACE,
which suggests that serum ACE values be more
useful in following up the clinical course. Cortico-
steroids (1 mg/kg per day) are effective in treating
granulomatous interstitial nephritis. The treat-
ment usually exerts obvious effects within 2
weeks. Quick withdrawal may result in relapse, so
long-term treatment with corticosteroids may be
recommended. But it has been reported that a re-
peated corticosteroids administration is usually ef-
fective in reversing a relapse.

Dr. LI Wenge: For this patient, the diagnosis
is definite, and the mainly involved organs are kid-
neys and stomach, without exclusion of pulmonary
sarcoidosis. The patient was treated with pulsed
methylprednisolone ( intravenous administration
with 1-day interval, 500 mg/d for 3 times), fol-
lowed by tapering oral prednisone (1 mg/kg daily)
with gradual decrease in the dose. The therapeutic
effect can be evaluated by monitoring ACE levels.
Second admission

Two weeks after treatment, serum creatinine
was 238 pmol/L. The patient was readmitted to
our hospital in September, 2006. At this second
admission, the patient complained palpitation, and

reported a weight increase of 7 kg. Routine urine

test showed HGB of 105g/L; routine urine test
was negative; renal function test showed Cr of 211
gmol/L, and BUN of 17, 03 mmol/L. Plasma ACE
decreased to 17. 4U/L(17-55U/L). Serum calcium
was 1. 94 mmol/L. Urinary ¢,-MG was 187 mg/L.
Holter examinaton showed sinus rhythm, frequent
ventricular premature beat, ventricualr premature
bigemina, trigemina, successive ventricular prema-
ture beat, and burst ventricular tachycardia,

Dr. ZOU Wanzhong : The renal biopsy showed
that 3 glomeruli revealed global sclerosis among 11
glomeruli in the obtained specimen, and the re-
mainder showed mild proliferation. There were 10
granulomas with severe fibrosis in interstitium, as
well as an inflammatory infiltration of mononuclear
cells, The tubulae and the vessels showed the sim-
ilar findings as the first biopsy (Fig 2). Immuno-
fluorescence studies were also negative for immu-
noglobulin and complement.

Dr. FANG Jing: Granulomatous interstitial
nephritis due to renal sarcoidosis responds well to
corticosteroids treatment (1mg/kg per day), even
for patients with several chronic damage on renal
biopsy. But, it can cause renal injury and a repeat
renal biopsy often shows progression or persistence
of fibrosis and tubular atrophy. In this patient,
significant improvement occurred within 2 weeks of
commencing corticosteroids therapy: a significant
decrease in Scr from 905 to 238 ymol/L, but there
was a tendency for his creatinine clearance to fall
slowly over time after an initial improvement (from
238 to 211 pmol/L). This is principally due to the
development of fibrosis in the interstitium as the
granulomatous lesion resolves with corticosteroids
therapy. Currently, the serum ACE has recovered
to the normal level, indicating the alleviation of
sarcoidois. Extensive interstitial fibrosis has taken
place of interstitial granulomas.

Dr. LI Wenge: Tapering the dose of cortico-
steroids slowly to avoid relapse., At second admis-
sion, the patient reported arrhythmia, so there is a
high possibility of cardiac sarcoidosis. The cardiac
involvement can lead to arrhythmic manifestation,
including impaired AV conduction, ventricular ar-
rhythmias, and sudden death. The definite diagno-

sis of cardiac sarcoidosis requires a tissue biopsy
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demonstrating the characteristic noncaseous granu-
lomas. At the first admission, the patient did not
display the arrhythmia, but it appeared after sar-
coidosis was well controlled, which seems not in a-
greement with cardiac sarcoidosis. But it most of-
ten involves a small portion of heart and is clinical-
ly silent. That may explain why arrhythmia was
abscent at the first admission. Immunosuppressive
therapy may convert the active granulomatous in-
flammation to fibrosis, which may lead to aggrava-
tion of arrhythmias in some patients like this case,
This may be the reason why the patient had regular
rhythms with active sarcoidosis at first admission,
but developed ventricular arrhythmias when active

sarcoidosis was suppressed by immunosuppressive

therapy. The response to treatment, including ra-
diofrequency ablation, antiarrhythmic drugs, and
immunosuppressive therapy, often was disappoint-
ing. As for this patient, we can firstly try antiar-
rhythmic drugs, and further treatment regimen
may depend on the therapeutic efficiency of the
drugs.
Follow-up

After two-month follow-up period, the patient’s
renal function remained stable, with a serum creat-
inine of 220-280 ymol/L, and ventricular arrhyth-

mia was alleviated significantly.

(Translators; FANG Jing, L1 Wenge)
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