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Abstract 
____________________________________________________________________________________________________ 

Background: The tubulointerstitial diseases can be due to a wide variety of etologies and mechanisms 
which vary with age, race and geographical area. In this study we aim to study the clinicopathological 
spectrum of biopsy proven primary tubulointerstitial diseases among patients in North India. 

Methods: This is a 5 year retrospective, single centre cohort, observational study.The data base was 
searched to identify all patients with primary tubulointerstitial diseases in their native kidney biopsies. 

Results: A total of 3091 renal biopsies were studied of which 283 were primary tubulointerstitial 
diseases. The mean age of patients was 43.2 (±14.6) years. Most of the patients were males with acute 
kidney injury as the most common presentation. Tubulointerstitial nephritis was the most common 
disease occurring in 126 patients. Acute interstitial nephritis was seen in 81 patients and chronic 
interstitial nephritis was seen in 45 patients. Granulomatous interstitial nephritis was seen in 27 
patients. There were four patients of pigment nephropathy, 83 cases of acute tubular necrosis and 19 
cases of cast nephropathy.  

Conclusion: Primary tubulointerstitial diseases comprise about 9.1% of the total cases. 
Tubulointerstitial nephritis is the most common diagnosis in these patients. Tuberculosis is still a 
leading cause of granulomatous interstitial nephritis in our country followed by fungal etiology. Acute 
cortical necrosis affects mostly females post obstretric complications in our setup. Given the enemic 
nature of malaria in India, G-6PD deficiency is an important differential in patients presenting with 
pigment nephropathy. 
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INTRODUCTION 

The diseases of the kidney can be broadly classified into 
glomerular, tubulointerstitial or vascular diseases. The 
tubulointerstitial compartment comprise most (~80%) of the 
renal volume and its diseases can be primary as a result of 
primary injury to this region or secondary as a part of 
secondary changes to other regions of the kidney. The 
tubulointerstitial diseases can be due to a wide variety of 
etologies and pathogenic mechanisms. The incidence of 
various tubulointerstitial diseases shows variation with 
respect to age, race, geographical area, inclusion criteria, and 
even the mode of diagnosis1. There are a very few studies 
available on the spectrum of tubulointerstitial diseases in our 
country. In this study we aim to study the clinicopathological 
spectrum of biopsy proven primary tubulointerstitial diseases 
among patients in North India. 

 

METHODS 

STUDY DESIGN, SETTING AND PARTICIPANTS 

This is a 5 year retrospective, single centre cohort, 
observational study (June 2016 to June 2021) conducted at 
Sanjay Gandhi Post-Graduate Institute of Medical Sciences, 
India.The data base of the hospital was searched to identify all 
patients with their native kidney biopsies. The primary 
tubulointerstitial renal diseases were included in the analysis.  

EXCLUSION CRITERIA:  We excluded patients without 
histologic diagnosis (inadequate biopsies), with secondary 
tubulointerstitial changes, repeat biopsies and transplant 
renal biopsies. 

RENAL BIOPSY EVALUATION 

Three core biopsies were taken under ultrasound guidance, 
one for light microscopy, immunofluorescence and electron 
microscopy. Standard processing techniques were followed in 
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all the biopsies. Recorded immunofluorescence findings 
included the strength of staining for IgG, IgM, IgA, C3,  C1q, 
kappa and lambda; graded on a 1 to 4 semiquantitative scale. 
Each biopsy was diagnosed according to the standard 
definitions and criteria using light microscopy, 
immunofluorescence, and electron microscopy wherever 
necessary.  

DATA SOURCE AND VARIABLES 

Clinical data, laboratory data and follow up records of the 
patients were retrieved from the hospital information system. 
The treatment received by the patients was noted from the 
treatment charts. 

Patients ≤ 18 years of age were regarded as children.   

Acute kidney injury (AKI) was defined as an abrupt decrease 
in renal function occurring within 7 days. Acute Kidney 
Disease (AKD) was defined as an acute or subacute loss of 
kidney function between 7 and 90 days after an AKI insult and 
chronic kidney disease (CKD) was defined as kidney function 
impairment persisting >90 days2. The estimated glomerular 
filtration rate was calculated by the Chronic Kidney Disease 
Epidemiology Collaboration equation and expressed as 
mililitres per minute per 1.73m3. AKI was classified according 
to AKIN staging system in three stages: AKIN Stage 1-Serum 
creatinine increase ≥26.5μmol/l (≥0.3mg/dl) or increase to 
1.5–2.0-fold from baseline, AKIN Stage 2- Serum creatinine 
increase >2.0–3.0-fold from baseline and AKIN Stage 3-Serum 
creatinine increase >3.0-fold from baseline or serum 
creatinine ≥354μmol/l (≥4.0mg/dl) with an acute increase of 
at least 44μmol/l (0.5mg/dl) or need for renal replacement 
therapy4. Oliguria was defined as urinary output of <400ml/24 
hrs while anuria was defined as urinary output of <100ml/24 
hrs. Microscopic hematuria was defined as at least 5 red cells 
per high-power field on microscopic examination or positive 
blood by urine dipstick. Leukocytosis was defined as 
leukocytes >10.5 x 109/L, eosinophilia as eosinophils >0.5 x 
109/L, and eosinophiluria as urine eosinophils > 1%5. 

Advanced renal failure was used for patients fulfilling any of 
the following KDIGO AKI stage 3 criteria: increase in serum 
creatinine to >4.0 mg/dl, initiation of renal replacement 
therapy or decrease in eGFR to <35 ml/min per 1.73 m26.  

ESRD was defined as a decrement in the patient's kidney 
function to a level at which either long-term dialysis or kidney 
transplantation is required to sustain life7. Chronic kidney 
disease (CKD) was defined as kidney damage or glomerular 
filtration rate (GFR) <60 mL/min/1.73 m2 for 3 months or 
more. eGFR was calculated using the updated Schwartz 
equation8.  

FOLLOW-UP 

The follow-up period was considered to be the time interval 
between renal biopsy and the last outpatient visit, death, or 
kidney failure, whichever happened earlier. 

STATISTICAL ANALYSIS 

The statistical analysis was done using SPSS Version 23.0 (IBM 
Corp., Armonk, NY, USA). Categorical variables expressed as 
numbers or percentages were compared using Chi Square and 
Fisher's exact test (as applicable). Continuous variables 
reported as mean or median (depending on the normality of 
data), were compared using Wilcoxon rank-sum methods.  

Ethics approval and consent: This was not sought as it was a 
retrospective study and did not involve any active 
participation of the patients. The patients whose data was 
analysed could also not be contacted further. Many patients 
were de-identified and waiver of their consent did not 
adversely affect the rights and welfare of the participants.  

RESULTS 

CLINICAL FEATURES 

A total of 3091 renal biopsies were studied of which 283 were 
primary tubulointerstitial diseases. The mean age of patients 
was 43.2 (±14.6) years. Most of the patients were males with 
male:female ratio 2.7:1 except for acute cortical necrosis 
where most of the patients were females.  Most common 
presentatation was acute kidney injury (stage 3). Most of the 
patients 245(86.5%) had nil or mild proteinuria only. 
Microscopic hematuria was seen in 82 (28.9%) patients. 
Oliguria was seen in 133 (46.9%) patients and anuria in 56 
(19.7%) patients. Peripheral eosinophilia was present in only 
in 20 (32.7%) patients 

PATHO-HISTOLOGICAL DIAGNOSIS 

The patho-histological spectrum of primary tubulointerstitial 
diseases is shown in Table1. Tubulointerstitial nephritis was 
the most common disease occurring in 126 patients. Acute 
interstitial nephritis was seen in 81 patients and chronic 
interstitial nephritis was seen in 45 patients. The most 
common cause of acute interstitial nephritis was drugs and for 
chronic interstitial nephritis it was idiopathic. Granulomatous 
interstitial nephritis was seen in 27 patients. Tuberculosis was 
the commonest cause in our granulomatous nephritis patients. 
Funal infections were seen in 08 patients of which 
mucomycosis was seen in three, aspergillosis in two, 
cryptococcal in two and candida in one. There were four 
patients of pigment nephropathy, 83 cases of acute tubular 
necrosis and 19 cases of cast nephropathy.  

TABLE 1: Showing Spectrum Of Primary Tubulointerstitial 
Diseases In Our Population. 

Tubulointerstitial 
Diseases 

ATN 83  

TIN Acute 81 

Chronic 45 

ACN 41  

Cast 
Nephropathy 

19  

Oxalate 
Nephropathy 

02  

Pigment 
Nephropathy 

04  

 

FOLLOW-UP 

Most children were on regular follow-up. A total of 198 
(69.9%) improved and were discharged from follow-up, 69 
(24.3%) progressed to chronic renal failure and 16 (5.6%) 
were lost to follow-up. All patients who were lost to follow-up 
were children from remote areas or had financial constraints.  

DISCUSSION 

There is scarcity of data about the tubulointerstitial diseases 
in India due to unavailability of renal biopsy registry9. In this 
study we aim to study the clinicopathological spectrum of 
biopsy proven tubulointerstitial diseases where it is the 
primary target of pathogenic process rather than being 
involved secondarily.  

Tubulointerstitial nephritis (TIN) constituted 44.5% of the 
patients. Acute insterstitial nephritis (AIN) constituted 28.6% 
of the patients while 15.9% of the cases.  In an autopsy series 
the incidence of acute TIN was 1.7% and chronic TIN was 
0.2% of all the renal diseases10.  In a study conducted by 
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Farrington etal out of all the patients presenting with 
unexplained renal failure, the most common histological lesion 
was interstitial nephritis in 33% patients11. The most common 
etiology in our study was drug induced AIN. Drugs were the 
major causes of AIN in other studies as well12.   

Granulomatous TIN (GIN) accounted for 9.5% of the 
tubulointerstitial diseases in our study and 0.8% of all the 
renal diseases.  GIN is a rare histological diagnosis with overall 
incidence of <1% in most of the studies13,14,15. It accounted for 
about 6% of all the tubulointerstitial nephritis16.   

Studies from the west have shown sarcoidosis, drugs and 
idiopathic etiology as the most common causes of 
granulomatous interstitial nephritis17 whereas tubercular and 
fungal infections are still important causes of GIN in 
developing countries18. 

In our study tuberculosis was the most common cause of 
granulomas in our study.  Fungal infections were seen in eight 
patients (2.8%). They constitute 29.6% of granulomatous 
interstitial nephritis. There were two patients of Cryptococcus 
who were immunocompromised due to HIV infection. Three 
patients of mucomycosis and a single patient of Candida had 
diabetes as comorbidity. In other studies as well fungal GIN 
due to Histoplasma, Candida and Cryptococcus have been 
found mostly in immunocompromised patients13.  

Acute tubular necrosis was the second most common patho-
histological diagnosis accounting for 29.3% of the cases. The 
real incidence of these cases is much higher as all the cases of 
acute renal failure are not biopsied.  

Acute cortical necrosis (ACN) comprised of 14.4% of the 
primary tubulointerstitial diseases. The incidence of ACN has 
gone down in developed countries whereas it is still found in 
5%-7% of the patients in developing countries20. One of the 
main reasons is obstetric related complications in developing 
countries. In contrast to other diseases ACN mostly affected 
females in our study (87.8%). The most common cause in our 
patients was also obstretric complications. Obstetric causes 
were the most common causes of acute cortical necrosis in 
other Indian studies as well. Chugh etal in their study reported 
that acute cortical necrosis post obstetric occurred in 56.6% 
patients and nonobstetric causes were responsible in rest 
43.4% of patients21.  

Three of the four patients with pigment nephropathy were G-
6-PD deficient and developed hemolysis after admission of 
anti-malarial drug (chloroquine). One of the patient had 
rhabdomyolysis after strenuous exercise. In a study conducted 
by Sakthirajan etal rhabdomyolysis was the most common 
cause of pigment cast nephropathy. However in India, where 
malaria is endemic, G-6-PD deficiency causing hemolysis after 
anti-malarial drugs is also an important cause of pigment 
nephropathy and should always be kept in the differential 
diagnosis22.  

The biggest limitation of this study was the retrospective 
nature of the study. Our strengths were the large number of 
cases studied, extensive workup in almost all the cases and a 
well maintained hospital record system. 

We conclude that biopsy proven primary tubulointerstitial 
diseases comprise about 9.1% of the total cases and mostly 
affects males. Tubulointerstitial nephritis is the most common 
pathohistological diagnosis in these patients. Tuberculosis is 
still a leading cause of granulomatous interstitial nephritis in 
our country followed by fungal etiology. Acute cortical 
necrosis affects mostly females post obstretric complications 
in our setup. Given the endemic nature of malaria in India, G-
6PD deficiency is an important differential in patients 
presenting with pigment nephropathy. 
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