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Granulomatous interstitial nephritis: Our experience of
14 patients
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ABSTRACT

Granulomatous interstitial nephritis (GIN) is a rare condition. Drugs, infections, immune processes, and foreign body reaction
are the main causes. We identified a total of 14 patients with GIN during a period of 13 years in 2798 renal biopsies. There were
8 males and 6 females in the age range of 20-70 (mean 35 + 12) years. The serum creatinine at presentation was 6.7 + 3.8 (range:
2.3-14.7) mg/dl. In nine patients tuberculosis was the causative agent. Drugs (n = 2) and Wegener’s granulomatosis (n = 1)
were other etiologies. Systemic lupus erythematosis (SLE) and Immunoglobulin A nephropathy (IgAN) were seen in one patient
each. Patients with tuberculosis were treated with antituberculous therapy and three of them improved. Four out of six patients
who required dialysis at presentation remained dialysis dependent, one of whom underwent renal transplantation. Two patients
progressed to end stage renal disease after 7 years and 9 years each. The patients with drug induced GIN had improvement in
renal function after prednisolone treatment. Patients with SLE, and Wegener’s granulomatosis responded to immunosuppression.
Patient with IgAN was on conservative management. Finally, six patients were on conservative management for chronic renal
failure.
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Introduction

Although acute interstitial nephritis is a common cause of
acute kidney injury, granulomatous interstitial nephritis
(GIN) remains a rare condition. In the report of Mignon
et al.,’”"! granulomata were detected in only 0.95% of
3500 patients with renal biopsies. Drugs (37.5%) were
the most common agent. Besides drugs, other etiologies
commonly associated with GIN include, infections,
immune processes, foreign body reaction, and some
instances classified as idiopathic. There are not many
published studies™® of GIN, and none from the Indian
subcontinent. Tuberculosis being endemic in India, the
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causative agents of GIN is likely to be different from the
other studies. The aim of the study was to analyze the
etiology, clinical features and outcome of patients with
biopsy-proven GIN at our institute from January 2000
to October 2012.

Materials and Methods

All renal biopsy records from January 2000 to October
2012 were scrutinized for the diagnosis of GIN. The
clinical data were recorded from the case sheets of
patients and also from outpatient (OP) records of the
discharged patients. OP records were used to know
the outcome of patients. The proforma included, the
presenting history, past history, drug history, vital data,
clinical examination, investigations, and management.

The renal biopsy slides were retrieved and reviewed. All
slides were stained with H and E, periodic acid-Schiff,
Masson Trichrome, Silver and Ziehl-Neelsen stains. In
all patients, deeper sections were taken to expose the
entire granuloma. Aggregates of epithelioid histiocytes
with or without giant cells within the interstitium or
perivascular region were labeled as a granuloma. In
addition, the nature of granuloma was assessed for the
presence of necrosis, confluence with or without giant
cells and Schumann or asteroid bodies.
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Patients with tuberculosis were treated with combinations
of isoniazid (5 mg/kg/d), rifampin (10 mg/kg/d),
pyrazinamide (10 mg/kg/d), ethambutol (5 mg/kg/d)
and levofolaxacin (15 mg/kg/q 48 h, post hemodialysis).
For the first 3 months four drugs were prescribed and
for the next 6 months two drug were continued. No
post-treatment prophylaxis was given.

Patients with other causes were treated after work-up
for infection. Immunosuppresion was given accordingly
with steriods, cyclophosphamide, and azathioprine. The
offending factor was withdrawn.

Results

During the 13 year period 2798 renal biopsies were
performed at our institute. There were 14 patients with GIN.
GIN; therefore, accounted for 0.5% of patients. There were
8 (57.1%) males. The age was 35 = 12 years, with a range
of 20-70 years. All patients presented with renal failure
and normal kidney size. The presenting serum creatinine
was 6.7 = 3.8 (range: 2.3-14.7) mg/dl. In nine patients
tuberculosis was the causative agent. Drugs (phenytoin and
carbamazepine) were the cause in two patients. Wegener’s

granulomatosis, systemic lupus erythematosis (SLE),
and Immunoglobulin A nephropathy (IgAN), were the
associated conditions in one patient each. Patient data
have been described in Table 1.

Pathology

The number of glomeruli were 11.5 + 2.5. The number
of patients was too small for statistical analysis of
pathologic features between etiologic groups. Necrosis
was seen in two patients and asteroid bodies in one. Giant
cells were present in all the patients, but with varying
severity: Scanty (patient numbers: 3, 5, 7, 8, 10, 14) to
moderate (patient numbers: 4, 6, 11) to plentiful (patient
numbers: 1,2,9,12,13). Tubular atrophy and interstitial
fibrosis were present in 8 (57.14%) patients.

Patients with tuberculosis

Pulmonary tuberculosis was demonstrated in patient
numbers 7, 9, and 12. Sputum acid-fast bacilli (AFB) were
positive in two of them and chest radiograph revealed
miliary pattern in one. Mediastinal lymphadenopathy
was found on computed tomography scan in one patient
number 8. The biopsy of the lymph node revealed
caseating granuloma with AFB on Ziehl Neelsen staining.

Table 1: Details of patients with granulomatous interstitial nephritis

Age/sex S. Creatinine Diagnosis Treatment Follow-up Outcome Other clinical features
(mg/dl) (months)
20/m 3.4 Tuberculosis Anti-tuberculous therapy 120 ESRD after 24 h protein: 1.9 g
7 years; on PD VA shunt
TST: >20 mm
24/f 3.4 SLE Steroids, 36 S. creatinine 1.7 Non-caseating granuloma
cyclophosphamide, MMF Anti dsDNA: >200 (ELISA)
40/f 23 Tuberculosis Anti-tuberculous therapy 132 ESRD after TST: Ulceration
9 years; on PD
30/m 5.5 Wegener’s Prednisolone, 48 S. creatinine: 1.4  cANCA: Positive (ELISA)
granulomatosis cyclophosphamide,
azathioprine
23/f 2.3 Tuberculosis Anti-tuberculous therapy 24 S. creatinine: 1.6 TST: Ulceration
24 h protein: 8.8 g
LM and IF: MGN
25/m 12.8 Drug induced  Prednisolone 12 S. creatinine: 2.1  Patient was on phenytoin for 14 years
31/f 10.3 Tuberculosis Anti-tuberculous therapy 24 On dialysis TST: >20 mm
Lungs: Pulmonary tuberculosis
Sputum AFB; positive
24/m 14.7 Tuberculosis Anti-tuberculous therapy 36 On dialysis Mediastinal lymphadenopathy
FNAC—tuberculous granuloma
70/m 7.4 Tuberculosis Anti-tuberculous therapy 24 S. creatinine: 2.2 Cavitating lung lesions
Sputum AFB: Positive
40/m 4.3 Drug induced  Prednisolone 9 S. creatinine: 1.7  Bipolar disorder using carbamazepine
43/m 6.6 Tuberculosis Anti-tuberculous therapy 3 Dialysis—RT TST: >20 mm
43/m 6.8 Tuberculosis Anti-tuberculous therapy 12 On dialysis Chest radiograph: Miliary tuberculosis
40/m 7.4 Tuberculosis Anti-tuberculous therapy 12 S. creatinine: 1.4  Type 2 diabetes mellitus
38/m 3.7 IF: IgA ACEi and ARBs 24 S. creatinine: 3.4  Chest radiograph and CT scan chest:

Normal, serum calcium: 8.9 mg/dl,
serum ACE: 12 p/L

SLE: Systemic lupus erythematosis, VA: Ventriculo-atrial, TST: Tuberculin skin test, ACEi: Angiotensin converting enzyme inhibitor, ARB: Angiotensin receptor
block, ELISA: Enzyme linked immunosorbent assay, MGN: Membranous glomerulonephrits, ACE: Angiotensin converting enzyme, FNAC: Fine needle aspiration
cytology, AFB: Acid fast bacilli, IF: Immunofluorescence, cANCA: Anti-neutrophilic cytoplasmic antibody, IgA: Immunoglobulin A, MMF: Mycophenolate mofetil,
anti ds, DNA: Anti double strand deoxyribose nucleic acid, CT: Computed tomography, ESRD: End stage renal disease, PD: Peritoneal dialysis, LM: Light

microscopy, RT: Renal transplantation
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In these four patients, the diagnosis of tuberculosis was
made after renal biopsy revealed GIN. In patients numbers
3 and 5 tuberculin skin test (TST) was ulcerated and in
patient numbers 1 and 11, TST was >20 mm, suggesting
tuberculosis. These seven patients had fever, cough and
sputum and anorexia and weight loss.

The serum calcium of all the patients was 8.8 = 1.2
(range: 7.6-9.5) mg/dl. Hypercalcemia was not found
in any patient. Serum angiotensin enzyme concentration
was done in one patient only.

Patients with tuberculous GIN were treated with
anti-tuberculous therapy. The four patients (patient
numbers: 7, 8, 11, and 12) who required dialysis at
presentation continued on dialysis. Subsequently one
of them underwent renal transplantation. Patient
numbers 1 and 3 required dialysis after seven and
9 years each respectively. Patient numbers 5 and
13 had improvement in renal insufficiency after
antituberculous therapy. Both patients with drug induced
GIN had renal function improvement after prednisolone
treatment. SLE patient (patient number 2) and Wegener’s
granulomatosis (patient number 4) had responded
to immunosuppression. Finally, six patients were on
conservative management for chronic renal failure.

Discussion

We are herewith reporting 14 patients of GIN. This is the
first case series from India. Prior to this there were a few

Table 2: Comparsion with the previous studies

case reports from India.”-1% There were five publications
of case series of GIN. Recently, there was a review of
GIN in allografts.['" The age of patients was lower in
our patients than these studies. While in our patients
tuberculosis was a significant cause of GIN, in the previous
studies dugs and sarcoidosis were leading causes and a
higher percentage of (42.8%, 6 out of 14) required renal
replacement therapy (RRT) in our patients [Table 2].

The mean age was less than the other studies. This could
be due to the dominance of tuberculosis. Tuberculosis is
common in Indians in the age range of 15-54 years.!?!
Mignon et al. and Javaud et al.,'®! reported tuberculosis
as a cause of GIN in their series. This study highlights
tuberculosis as a cause of GIN. Tuberculosis could
also affect kidney by causing amyloidosis and focal
proliferative glomerulonephritis.!'¥ We also reviewed
glomerular lesions of tuberculosis.!*>! Sarcoidosis and
tubulointerstitial nephritis with uveitis (TINU) were not
found to be a causative factor in our series. All patients
were investigated fully for all possible causes of GIN, once
granulomata were found in renal biopsy. Hence, missing
the diagnosis of sarcoidosis and TINU was unlikely.
Indeed, there were no previous articles published from
India reporting GIN with sarcoidosis. Another feature
of this article was only one patient had no etiological/
diagnosis. The immunofluorescence of this patient
suggested IgAN. Despite thorough investigation the cause
could not be identified. IgAN presenting as GIN was
reported before, but except for one report all had a cause
for IgAN.['®1 All patients in the present study had raised

Study Prevalence Age in years Aetiology Outcome
(mean) (range)
Mignon et all  0.95% of 3500  AIGN: 49 (20-76), CGIN:  Drugs: 10, sarcoidosis: 3, tuberculosis: 3, Recovery: 10, CRF: 12, dialysis: 1,
47 (27-70), WG: 55 (36-69)* WG; 8, idiopathic: 8 death: 5, inadequate follow up: 3,
unknown: 1

Viero et al.l'”) 5.9% 46 (24-78) Infection: 3; drugs: 3; sarcoidosis: 3; Recovery: 2, CRF: 3, death: 1,
oxalosis: 1; WG: 1; Unknown: 1 unknown: 6

Joss et al.®® <1% 55 Drugs: 2, TINU: 2, sarcoidosis: 5, Renal function improved or
idiopathic: 9 stabilized: 17 RRT: 1

Bijol et al.l"® 0.5% of 9779 52 (21-84) Drugs: 17, sarcoidosis: 11, idiopathic: 4, Not given

WGN; 2, foreign body giant cell reaction: 2,
GIN secondary to intravesical bacillus
Calmette-Guerin therapy for bladder
cancer: 1, xanthogranulomatous
pyelonephritis: 1, idiopathic: 4, insufficient

data: 8

Javaud et all'™® 1.37% of 3132 53 (26-78 years)

Sarcoidosis: 20, drug induced: 7,
tuberculosis: 3, WG: 2, leprosy,

Renal insufficiency: 5, dialysis: 1,
RT: 1

Mycobacterium avium infection: 1, Crohn’s
disease: 1, Idiopathic: 5

Our study 0.5% of 2798 35 (23-70)

Tuberculosis: 9, drug induced: 2, SLE: 1,
WG: 1, IgA: 1

Dialysis: 5, RT: 1, Recovered or
improved: 8

AIGN: Acute interstitial granulomatous nephritis, CGIN: Chronic granulomatous interstitial nephritis, WG: Wegeners granulomatosis, CRF: Chronic renal
failure, RRT: Renal replacement therapy, RT: Renal transplantation, SLE: Systemic lupus erythematosis, TINU: Tubulointerstitial nephritis with uveitis,
GIN: Granulomatous interstitial nephritis, IgA: Immunoglobulin A, WG: Wegeners granulomatosis, *In Mignon et al. series there were three patients of chronic

glomerulonephritis with ages: 25, 27, 76 years
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serum creatinine at presentation. This could explain
greater requirement of RRT in our patients. GIN could
be isolated or associated with the organ involvement
orienting the diagnosis of underlying diagnosis. In the
present study in seven patients tuberculosis was identified
after GIN was diagnosed on renal biopsy.

In summary, GIN is a rare cause of renal failure with
multiple etiology, which are treatable. In Indian
subcontinent, tuberculosis is the most common etiology
of GIN. Histologic features do not seem to identify the
underlying cause of GIN. Clinical manifestations are also
varied and do not distinguish the cause of GIN. Treatment
of the underlying cause can reverse renal failure if it is
not severe enough. In our study, many (42.8%) had stage
five chronic kidney diseases.
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