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Immune-mediated Interstitial Nephritis
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Spanish Glomerular Disease Register Access to kidney biopsy
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RENAL FAILURE AND INTERSTITIAL NEPHRITIS DUE TO PENICILLIN AND
METHICILLIN*

Davip S. BALbpwin, M.D., BErRNARD B. LEvINg, M.D., RoBerT T. McCLUSKEY, M.D.,
AND GLORrRIA R. GaLLo, M.D.

THE NEW ENGLAND JOURNAL OF MEDICINE

TasLe |, Clinical Features in Seven Patients in Whom Nephropathy Due to Methicillin or Penicillin Developed.

Patient Sex AGE Diacnosss Dauo Dosaor/Day Durarion Favin Rasy EosiNvormiLin®
or Davo
TREATMENT
yr davs dayst
S.F. M 47 Staphylococcal Methicillin 6-20 gm 40 37.42 None 3593
sepsis
LC. M 37 Osteomyelitis Methcillin 24 gm 32 13-23 None 22-40 (25%)
WK, M 79 Staphylococcal  Methicillin 6-24 gm 44 3137 @ 26-50 (14%)
sepsis
AJ. F 57 Bacterial endo- Methicillin 4-6 gm 19 13-24 None 13-24 (13%)
carditis
Penicillin 20,000,000 17
units
0.0, M 54 Bactenal endo- Penicillin 12,000,000 16 8-20 22-31 (5%)
carditis 20,000,000
units
ML F 57 Bacterial endo- Penicillin 30,000,000 42 21-27 23 (26%
carditis units
FH. F 70 Bacterial endo-  Penicillin 40,000,000 41 22-29 13-64 (44
C&l"iﬁ! 'w.m.m
units



Drug No. ol Patients (%)
List of reponsible drugs
Antiiotcs 4
9

Penicilins 1
Fiuoroquinolones 13 (14)
Cephalosporins 5(5)
Vancomycin 4(4)
Sulfonamides 2{2)
Rifampin 2(2)
Imipenem 2(2)
LEls. 1
Omeprazole 1"
Esomeprazole 1(1)
Rabeprazole 1(1)
Nglm ‘I@
Ibuproten 5
Nabumetone 1N
Salicylates 1(1)
Celecoxib 11
Rofecox®d 1(1)
Combination of NSAIDs 1(1)
‘
Allopurinol 2 ;
Cimetidine 1(1N)
Creatine supplement 1(1)
Hydrochlorothiazide 2(2)
Lisinopril 1(1)
Mesalamine 1(1)
Olmesartan 1(1)
Lenalidomide 1(1)
Risedronate 101
Multidrugs 14
Combinations of antiblotics 9 (T0)
and other drugs
Combinations of other drugs 5(5)

A. Murritietal - Am J Kidney Dis. 64(4):558-566.



Characteristics of each drug

Drug class Associated clinical features

Antiblotics

BLactams Fever and rash, ecsinophiita, eosinophiurta, and pyuria
Suitonamides Fever and rash, eosinophiila, eosinophiiurka, and pyuria
Fucroguinoiones EO0SINOPhIRS and pyuna

Ritampicin Fever and rash, 2osinophilla, eosinophillurta, and pyuria
Erythromycin Inconsistent pywra

vancomycin Inconsistont pyurta

MINOCyCinG NA

Ethambutol NA

Chioramphenicol NA

Antivirai medications

ADQCIVY Rasn

nanavy E0SINOPNINND, Crystaluna

Ataranavir Crysiaiuna

AciCIone Crystaluna

Antcomunants

Phemytoin Rash. Inconsistent pyuria

Cartamazepine Inconsistent pyurta

Phenotartital Inconsistent pyurta

Analgesics

NSAIDS E0OMS 2Nk COPTIVG NOIM Talure, Myponatremia
ana hypanalomia, NOpRotic SYNaromo

SORCING COX-2 ECOM3 3nd CORRItVG NOAMt 130, MYponatremia

INnIDaoes and MyPOnalomia, Neparotic Synarome

Gastrointostinal moaications

Proton pump InhibRors

M, foceptor antagonists

Other

SAMINCSINCYIANES
Duretics

Asopurinol
Captop

Ciclosporin
Antlangiogonasis arugs

Rara rash, Inconsistent pywia
Rare rash, Inconsistent pyuria

Raro rash, inconsistent pyura

Rare rash, Inconsistent pywi, lyponatremia,
ana ypokaiomia

Rar0 rash (SOMOUMES SOVOre), INConsistont pyura

Rarg rash, Inconsistont pyuria

Rare rash, INCONSISLoNt pywria, and proteinuna

Rare rash, Inconsistent pyuria, and hypertension

Rara rash, Inconsistont pyurta, iyportonsion, and protednuna

Perazello MA et al. Nat Rev Nephrol 2010 6 461-470



Characteristics of each drug

Drug class Associated clinical features

Antibotics

flactams Fever and rash, osinophilta, SosINOphuNa, and pyurta
Sultonamides Fever and rash, eosinophilta, eosinophiiurta, and pyuria
FRCCOQUINOIONSS EOSINOphi®a and pyuria

Rifampicin Fever and rash, eosinophiita, eosinophiiura, and pyurta
Erythromycin inconsistent pyurta

vancomycin Inconsistent pyurta

MInoCycine NA

Ethambutol NA

Chiorampnenicol NA

Antihviral medications

ADICHY Rash

InaInavy E0SINOPNININD, crystaliura

Atazanavie Crystaiuna

ACIIONS Crystaiuna

Phomytoin Rash, Inconsistent pyura

Carbamazepine Inconsistent pyurta

Phenobartital Inconsistent pyurta

Drug class Associated clinical features

ECema and cogritive NOan rallure, yponstromia
ana Mypanalomia, neparotic synarome

ECOm3 and COgnitve POt raliure, Myponatiomia

Gastrointostinal moaications
Proton pump InhibRors  Rare rash, Inconsistent pyurta
M, recoptor antagonists  Rara rash, Inconsistent pywria

Othor
5 Aminosalicyiates Rare rash, Inconsistont pyura
Diuretics Rare rash, Inconsistent pywria, hyponatremia,
and hypokaimia
ABopurinol RarO rash (SOMOUMOS SGVero), INCONSIStont pyurta
Captopem Rar0 rash, INCONSISLONt pyures
Intorteron Rar@ rash, Inconsistont pyuria, and proteinuria
Ciclosporin Rare rash, inconsistent pyura, and Mypertonsion

drugs  Rare rash, inconsistont pyurta, hypartonsion, and protednuna

Perazella MA et al. Nat Rev Nephrol 2010 6 461-470



Proton Pump Inhibitors and Acute Interstitial Nephritis

n

18

Age Dose Prior ex
PPl used i¥)/sex (mg/sday) Indications duration|(w
Esomeprazole 63/M NA GERD &
Esomeprazole  63/F M GERD 3
Esomeprazole B3/F 20 Dyspepsia 16
Dmeprazole TT/M 20 Dyspepsia 4
Omeprazole T4;/M 20 GERD B8
Dmeprazole 78/M 40 GERD 16
Dimeprazole 73/M 40 GERD 10
Omeprazole B9/F 40 GERD NA
Omeprazole 49/F 20 Dysphagia 4
Dmeprazole T2/F 20 GERD 24
Omeprazole BOJF 20 GERD a2
Dmeprazole 65/F 20 GERD &
Omeprazole T1/M 20 GERD 8
Omeprazole T4/F 20 GERD 8
Pantoprazole TT/M 80 GERD 8
Pantoprazole T9/F 40 Dyspepsia 12
Pantoprazole 80/F NA GERD 16
Rabeprazole 62/M 40 GERD 12




Proton Pump Inhibitors and Acute Interstitial Nephritis |

n

18

Age Dose Prior ex
PPl used ¥)/sex (mgsday) Indications  duration|(w
Esomeprazole  &63/M A GERD &
Esomeprazole  63/F A GERD 3
Fzomeprazole 83/F 20 Dyspepsia 16
Omeprazole TT/M 20 Cyspepsia 4
Omeprazole Td/M 20 GERD 8
Omeprazole T8/M 40 GERD 16
Omeprazole T3/M 40 GERD 10
Omeprazole B9/F 40 GERD MNA
Omeprazole 49/F 20 Cysphagia 4
Omeprazole T2/F 20 GERD 24
Omeprazole BO/F 20 GERD 12
Omeprazole 65/F 20 GERD &
Omeprazole T1/M 20 GERD B8
Omeprazole T4/F 20 GERD 8
Pantoprazole TT/M 80 GERD 8
Pantoprazole T9/F 40 Dyspepsia 12
Fantoprazole 80/F MA GERD 16
Rabeprazole 62/M 40 GERD 12
a

Age (v)/
SN Symptoms,/signs

63,/M Mausea, vomiting, weight loss,
oliguria

B3/F Mausea, occasional vomiting

B3/F Unsteady, malaise

TT/M Confusion, lesk ., malaise,
nausea

T4/M Anorexia, nodturna, thirst,
weight loss

TEB/M Hemat&mes:’s

T3/M Fatigue, lethargy

89/F A

49/F Fatigue, thirst

BO/F Fatigue, malaise

&65/F Backache, lethargy, nausea

Ti/M Mausea, metallic taste in
mouth, hypertension

T4/F Mocturia

TT/M Anorexia, lethargy, malaise,
nausea, prurtis, weight loss

T9,/F Fatigue. lethargy, thirst

BO/F Lathargy

62/M Frequancy, nausea




S,




Proton Pump Inhibitor Use and the Risk
of Chronic Kidney Disease

Baenjamin Larss, MBES; Yuan Chen, B Francis P Wikkon, MO, MS; Yingying Sang, MS: Adex B, Charg, MD, M5,
Jodad Conessh, WD, PRy Margan E, Grams, MDD, PhD

Table 2. Proton Pump Inhibitor Use and the Risk of Incident Chronic Kidney Disease®

Atherosclerosis Risk in Communities Study Geisinger Health System Replication Cohort
(n=104820 (n=248751)
Variable Mo. of Events No. of Participants MNo. of Events MNo. of Participants
PP users 56 322 1921 16900
H; receptor antagonist users 158 956 1022 Gh40
MNonusers 1224 g4 27 204 225221
Association Between PPl Use Hazard Ratio Hazard Ratio
and Incident CKD [95% CN) P Value [95% CI) P Value
Unadjusted baseline PPl use 1.45 (1.11-1.90) L6 1.20(1.15-1.26) <. (M1
vsmo PPl use
Baseline PPl use vs no PP use 1.50 (1.14-1.96) 003 1.17 (1.12-1_23) <001
Time-varying PPl ever use 1.35(1.17-1.55) <001 1.22(1.19-1.25) <001
ws never PPl use
Baseline PPl use 1.39(1.01-1.91) A5 1.29 (1.19-1.40 < (1]
vi baseline H, receptor
antagonisk use
Baseline PPl use vs propensity 1.76(1.13-2.74) A1 1.16 {1.09-1.24) <M1
score-matched no PRI use
Time-varying PPl ever use HA HA 1.24 {1.20-1.28) =001
vsnever PPl use, after excluding
haseline PPI users
Megative Control
Baseline H, receptor antagonist use 1.15 {0.98-1.36) A0 0.93 (0.68-0.99) 03

¥s o Hy receptor antagonist use

Lazarius et al. JARMA 2015



Proton Pump Inhibitor Use and the Risk
of Chronic Kidney Disease

Benjamin Lazaus, MBBS; Yuan Chen, MS, Francis P, Wikkon, MD, MS; Yingying Sang, MS; Alex R. Charg, MD, MS,
Josof Cotesh, MD, PhD; Morgan E. Granys, MD, PhD

Table 2. Proton Pump Inhibitor Use and the Risk of Incident Chronic Kidney Disease”

Atherosclerosis Risk in Communities Study Geisinger Health System Replication Cohort
(n=104820 (n=248751)
Variable No. of Events No. of Participants No. of Events No. of Participants
PPl users 56 322 1921 16900
H, receptor antagonist users 158 956 1022 6640
Nonusers 1224 9204 27204 225221
Association Between PPl Use Hazard Ratio Hazard Ratio
and Incident CKD (95% Cl) P Value (95%Cl) P Value
Unadjusted baseline PPl use 1.45(1.11-1.90) 006 1,20 (1.15-1.26) <.001
vs no PPl use
Baseline PPI use vs no PPl use 1.50(1.14-1.96) 003 1.17(1.12-1.23) <.001
Time-varying PPl ever use 1.35(1.17-1.55) <.001 1.22 (1.19-1.25) <.001
vs never PPl use
Baseline PPl use 1.39(1.01-1.91) 05 1.29 (1.19-1.40) <,001
vs baseline H, receptor
antagonist use
Baseline PPl use vs propensity 1.76 (1.13-2.74) .01 1.16 (1.09-1.24) <,001
score-matched no PPl use
Time-varying PPl ever use NA NA 1.24 (1.20-1.28) <.001
vs never PPl use, after excluding
baseline PPl users
Negative Control
Baseline H, receptor antagonist use 1.15 (0.98-1.36) A0 0.93 (0.88-0.99) 03

vs no H, receptor antagonist use

10-year CKD risk of 1.7% to 3.3% attributable to prescription PPl use

NNT 30 to 60

Lazarius et al. JAMA 2015



Check point drugs

v'T4 (CTLA-4) = ipilimumab

v (PD-1) =2 nivolumab, pembrolixumab
v (PD-L1) = Atezolizumab y durvalumab

How Does Immunotherapy Work?




AKI Incidence (%)

4 9*
B Any AKI
4 Grade 3 or 4 AKI
3
22
20

2 19 1.7°

14
1 0.9

06
03 0

0

Ipi Alone Nivo Alone Pembro Alone Ipi + Nivo Overall
(N=1244) (N=1489) (N=555) (N=407) (N=3695)

*The incidence of renal adverse events was reported to be relatively low (<1%) in randomized
clinical trials of ICIs (ipilimumab, nivolumab, or pembrolizumab)

* The risk of renal events was reported to increase by 6% when ipilimumab and nivolumab were
used in combination



Days since

Proteinuria  Day of  last dose Kidney Peak SCr Requitement
Pt Urine sediment’ (dipstick/UPCR)  AKI® of CM1 Eos HIN' Oliguria’  size km)  (mg/dl) for RRY
] 5-10 wWads' 1+/06 54 54 No No No R128 62 No
2 RBCs L1138
2 2-3 WBCs Traco/NA n 49 No No No R12.2 41 No
3-5 RBCs L1132
3 5-10 WBCs Trace/NA 69 14 No No No R11.6 97 3 HD trestments
0 RBCs L1126 starting on
0-2 WEBC casts day 130
4 16-34 Wa(s NAMNA 70 28 NA No No R130 36 No
L1130
5 5 WBCs" Neg0.26 245 63 No No No R13.2 29 No
1 RBC L1130
6 0 WEBC Neg/0,74 183 36 No| Yes Yes R109 nz HD<dependent
0 RBC L13sS starting on
day 183
7 owsC Neg/NA 224 14 No No No R118 18 No :
0 RBC L1122
8 6-9 WBCs 1+/098 154 7 No No Yes R128 56 HO-<dependent
0-3 RBCs Lns starting on
day 210
9 9 WBCs" 241012 42 21 No Yes No R124 73 No
8 RBCs L1130
WBC casts
10 3 WBGs" 1+/0.73 120 57 No No No R8.0 29 No
3 RBCs L 100
WBC casts
11 50100 WBCs 140018 60 18 14.7% [No No R10.2 45 No
0-2 RBCs L 100
12 20-50 WB(s 1+/MNA 21 21 No No No NA 133 3 HD trestments
0-2 RBCs staning on
day 21
13 11-20 W8 Gs Neg/0.36 23 21 No No No R10.7 25 No
0 RBCs L119
Medan 048 9N bl R120,L128 45
KR 0.24-073 |60-183]] 18-49 R109-128 36-73
L 119131




» Early suspicion of the disease and early withdrawal of the responsable
drug is the cornestone of the treatment.




« Early suspicion of the disease and early withdrawal of the responsable
drug is the cornestone of the treatment.

4

In acute TIN induced by PPI, only in
25% of patients, the disease has
been suspected before renal biopsy




» Early suspicion of the disease and early withdrawal of the responsable

drug is the cornestone of the treatment.

L

In acute TIN induced by PPI, only in
25% of patients, the disease has
been suspected before renal biopsy

| In 30 % of acute TIN we are not

able to identify the responsable
drugs (polipharmacy, ranged
time from drugs to renal
damage .....)




Prognosis

All Patients Drug-Induced AIN All Othor Causes
Characteristic (N « 133) (n ~ 95) (n ~ 38) P
Ultimate outcome at 6-mo F/U 0.2
[CNomar' 48/89 (54) 32/60 (63) 16729 (55) ]
Progressive CKD 37/89 (42) 24/60 (40) 13/29 (45)
b 4789 (4) 4760 (7) 0729 (0) ]

American Journal Kidney Disease 2014

- 74/182 patients (41%) recovered >75% baseline eGFR
- 84/182 patients (46%) recovered 75-25% baseline eGFR
- 24/182 patients (13%) recovered < 25% baseline eGFR

- 10/182 patients (5.5%) needed chronic dialysis

Fernéndez-Judres et ol. Clin J Am Soc Nephrol 13:2018



Biopsy-Proven Acute Interstitial Nephritis, 1993-2011:

A Case Series

Angela K. Muriithi, MBChB, MPH," Nelson Leung, MD,” Anthony M. Valeri, MD,”
Lynn D. Cornell, MD,” Sanjeev Sethi, MD, PhD,” Mary E. Fidler, MD,” and

Samih H. Nasr, MD’

n=133 patients
n=95 (70%) induced by drugs
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Figure 2. Survival analysis among patients with drug-
induced acute interstitial nephritis (n = 95; 83 treated with ste-

roids vs 12 not; log-rank P = 0.7).
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Biopsy-Proven Acute Interstitial Nephritis, 1993-2011:
A Case Series

Angela K. Muriithi, MBChB, MPH," Nelson Leung. MD,’ Anthony M. Valeri, MD,”
Lynn D. Comell, MD,” Sanjeev Sethi, MD, PhD,” Mary E. Fidler, MD,” and
Samih H. Nasr, MD’

n=133 patients
n=95 (70%) induced by drugs
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Figure 2. Survival analysis among patients with drug-
induced acute interstitial nephritis (n = 95; 83 treated with ste-
roids vs 12 not; log-rank P = 0.7).

American Journal Kidney Diseose 2014



Table 3| Characteristics of steroid-treated patients with £ complete (Group 1a) ofincomplete (Group 1b) rkcovery of baseline

renal function

Group 1a (n-28) Group 1b (n=24) P-value
Age (years) 551 18 (range 18-78) 60 £ 16 (range 18-81) NS
Gender (M/F) (%) 61/39 62/38 NS
Baselne Scr (mg per 100ml) 1.07 £ 0.31 (range 0.6-1.9) 1.201 0.4 (range 06-2.3) NS
Baseline eGFR (ml per min per 1.73m") 77 % 29 (range 36-151) 65 £ 21 (range 35-106) NS
Offending drug {antibiotics/NSAIDs/other) (%) S57/2914 50/S0/0 NS
Duration of the treatment (days) 11 £7 (range 3-35) 16 £ 16 (range 5-60) NS
Highest Scr (mg per 100ml) 53135 (range 1.5-133) 64133 (range 29-12.7) NS
Proteinuria (g/24h) 1.1 £ 1.4 (range 0-6) 09108 (range 0-34) NS
Final Sa (mg per 100ml) 1.120.26 (range 0.7-1.8) 32327 (range 1.5-12.7) < 0.0001

0

10 (35.7%)

auents wnh an interval between drug withdrawal and onset of corticosteroid 19 (67.9%) 2 (8.3%) <005

steroid treatment (days) ST 37 range 20-180) T8EAY range W6-165) NS
Followm (months) 162 17 (range 6-60) 24 20 (range 6-63) NS

¢GFR, estimated glomerular filtration rate; F, fernale; M, male; NS, not significant; NSAID, non-steroidal anti-inflammatory druge SCr, serum creatinine.

Gonzalez et al Kidney International (2008) 73, 940-946;



Duration of Treatment with Corticosteroids and
Recovery of Kidney Function in Acute Interstitial
Nephritis

Gema Fernandez-Juarez,” Javier Villacorta Perez." Fernando Caravaca-Fontan,” Luis Quintana,” Amir Shabaka,”
Eva Rodriguez,” Liliana Gadola,” Alberto de Lorenzo,” Maria Angeles (‘obo Aniana Olie!, ” Milagros Sierra,"’

Carmen Cobelo, " Elena Iglesias,"” Miguel Blasco,” Cristina Galeano,”" Alfredo Cordon,” Jesus Oliva," and
Manuel Praga,” on behalf of the Spanish Group for the Study of Glomerular Diseases (GLOSEN)

Complete Partial :
Variables ffl_(;‘:; Recovery Recovery Non’:t’cz(;vu) P Value
X n=75 n=83 &
Interval between D-AIN diagnosis and 6(1-13) 5(1-13) 6(1-13) 11 (4-36) 0.1
—‘MJWMMIl ation d*
Interval between D-AIN diagnosis and 12 (4-22) 9(2-17)° 12 (5-22) 20/12-44) 0.008
start of corticosteroids, d*
Interval between D-AIN diagnosis and 110 (61) 51 (70) 52 (63) 7 (29) 0.002
start of corticosteroids <15 d
Interval between D-AIN diagnosis and 129(71) 60 (82) 60 (72) 9(37) <0.001
start of corficosteroids <21 d
Intravenous pulse corticosteroids 88 (48) 33 (45) 46 (35) 9(37) 023
Initial corticosteroid dose, mg/kg per day 0.8+0.2 0.8+0.2 0.83*+0.17 0.9+0.2 0.8
Duration of high-dose corticosteroid treatment, wk* 2(1-4) 2(14) 2(14) 1.5 (1-3) 0.8
Total duration of corticosteroid treatment” 9(7-13) 9(7-12.5) 9(7-14) 9 (7-20) 0.6

Complete recovery: Scr at 6 months did not exceed baseline Scr by >25%. Partial recovery: Scr at 6 months exceeded baseline Scr by
25%-75%, Nonrecovery: Scr at 6 months exceeded baseline Scr by >75% or required maintenance dialysis. AIN, acute interstitial

m-phrilia D-AIN, drug-induced acute interstitial nephritis; Scr, serum creatinine.

Mcdmn (interquartile range).
"P=0.0001 complete recovery versus partial recovery,
“P=0.001 partial recovery versus non-recovery.




Table 4. Univariable and multivariable analyses to study the involved factors in severe loss of kidney function after drug-induced AIN

injury
Univariable Model Multivariable Model
Variables
OR 95% CI P Value OR 95% Cl P Value

Proteinuria, g/24 h 1.49 1.01 to 2.19 0.04 1.26 0.92 to 2.66 0.35
L Acute dialysis 3.05 1.20 to 7.70 0.02 3.15 0.89 to 11.01 0.07

Interval between D-AIN detection and 1.02 1.00 to 1.4 0.006 1.02 1.00 to 1.04 0.03

start of corticosteroids

!I Fibrosis in kidney biopsy specimen >50% 6.23 2.52to 15.41 <0.001 8.68 2.7to 274 <0.001

Age at onset, yr 1.00 0.97 to 1.03 0.99

Baseline Scr, mg /dl 217 0.75 to 6.29 0.15

Time to withdrawal of offending drug, d 0.99 0.98 to 1.02 0.1

Time to kidney biopsy 1.02 1.00 to 1.04 0.04

Bolus corticosteroids 0.61 0.25t0 1.45 0.25

Total duration of corticosteroid treatment, wk 1.01 0.95 to 1.05 0.99

Duration of corticosteroid treatment at high dose, wk 0.94 0.75t0 1.19 0.94

AIN, acute interstitial nephritis; OR, odds ratio; 95% CI, 95% confidence interval; Scr, Serum creatinine; D-AIN, drug-induced acute

interstitial nephritis.

Fernandes-Judrez Getal Chn | Am Soc Nephrol 13 see.see, December, 2018



sCr at 6 Month Follow-Up

mg,/fdl

r=0.25
p< 0.001

20

30 a0 50 60 70 a0
Days to Starts Corticostercids Treatment

Fernondes-fudnes 6 etal  Chm | Am Soc baepheol 13: s eee, Deoombes, 2018






Table 4.  Univariable and multivariable analyses to study the involved factors in severe loss of kidney function after drug-induced AIN
injury

Univariable Model Multivariable Model
Variables
OR 95% Cl P Value OR 95% CI P Value
Proteinuria, g/24 h 149 101 to 2.19 0.4 1.26 0.92 to 2.66 0.35
Acute dialysis 3.05 1.20 to 7.70 0.02 3.15 0.89 to 11.01 0.07
Interval between D-AIN detection and 102 10O o 104 0006 1.02 LO0 to 104 003
start of corticosteroids
Fibrosis in kidney biopsy specimen =50% 6.23 252101541 <0.001 8.68 2.7 to 27.4 <0.001
Age at onset, yr 1.00 0.97 o 1.03 0.99
Baseline Scr, mg/dl 217 0.75 to 6.29 0.15
Time to withdrawal of offending drug, d 0.99 0.98 to 1.02 0.1
_Time to kidney biopsy. 102 L0 to 104 0,04
Bolus corticosteroids .61 0.5t 145 0.25
Total duration of corticosteroid treatment, wk 101 0.95 to 1.05 0.99
Duration of corticosteroid treatment at high dose, wk 0.94 0.75 to 1.19 0.94

AIN, acute interstitial nephritis; OR, odds ratio; 95% Cl, 95% confidence interval; Scr, Serum creatinine; D-AIN, drug-induced acute
interstitial nephritis.

FermonderJudrer G et al Chn | Am Sor Mephind 11; ses-aes, Deormdsr, MIIH



Evolution of serum creatinine according to the duration of high dose INITIAL steroids treatment

divided by tertiles.

Scr

mg/dl w=T1 <1.24 weeks

will=T2: 1.24-3.09 weeks
T3 > 3.09 weeks

O = N W & U0 O

Basal 1M 2M 3M 6M

Time

T1: High doses Initial sterolds treatment < 1.24 weeks, T2: High doses Initial sterokis treatment 1.24. 3.09 weeks, 73: High doses initial sterolds treatment
> 3.00 weeks.
p=0.05 Basaline serum creatinine in T1 group vs T2.T3 group; + p= 0.003 Serum creatinine at 1t month in T1 group vs T2-T3 group

fernindez-dudrez et al. Clinical lournal of American Society of Nephology
In press 2018



Changes in the Scr of patients according to the total duration of steroids treatment divided by

tertiles

7
Ser --T1 <8 weeks
mg/d! 6 -#-T2: 8-11 weeks
- -T3> 11 weeks
2 NS
4
3
1
0
Basal 1M 2M 3M 6M
Time
Ferndndez-Judres et al. Cinical Journal of Amercan Soaety of Nephology
Inpress 2018

t1: Total duration of steroids treatment < 8 weeks, T2: Total duration of steroids treatment 8-11 weeks, T3: Total duration of
steroids treatment > 11 weeks. No statistical difference



M}rcnphennlate Mofetil for the Treatment of Interstitial
Nephritis
Deean O, Pridie,® OGlien S Markoavine,® lni Kagthakrishnan,® Themas L. Mickalas,®

Vivens [ Il'.-'k!.;.ﬂ:i.' Jesdvua AL Schacimmer,®d Mark Cardensavcarts 2 R...hlIJL"] Rawsen,® amd
Carrald B Appel®

Patient
1 2 3 i 5 B 7 8
Age (v) i 53 Bl Bl h3 B3 M 57
Raoe white white white white white white white black
Gender male fermale femake male female ek Fermale Fermale
Presenkation ARF ARF ARF ARF ARF ARF ARF ARF
Hypertension Ves no no VEs VES = i) VES
Creatnime (mg/dl) 32 15 20 21 3l 19 15 26
GFR by MDRD (32) {ml/min) 358 380 360 49.5 208 470 480 ol
24-h unine protein (g) (0.200 0500 0.2 u 1.502 0076 0358 11071
Presumied cause of AN ciprofloxacin unknosmn MCTD PANCA drug-induced unknown wnknown sarcoidosis
Renal biopsy findings AlN with AN Al GO AIN with AlN AN GIN
ecsinophils eosinophils

Troatment

steroid courses 2 2 1 1 | | 1 1

max MMF daily dose (mg) 1500 1500 2000 1000 1500 20000 150 200

MMF duration (mo) 32 23 Fal) 24 5 13 M 14
Follow-up

duration, after MMMF {ma) B 8 5 1] 3 B 0 0

creatmine (mg/dl 1.7 05 1.7 20 1.1 20 15 21

Clin | Am Soc Nephrol 1: 718-722, 2006.



Mycophenolate Mofetil for the Treatment of Interstitial
Nephritis
Dvan C, Preddee,® Glen S Markowitz," 1n Radhaknshnan® Thomas L. Nickolas,*

Vivette D, D Agati,” Joshua A Schwimmer,*t Mark Gardenswartz,? Raquel Rosen,® and
Coerald B, Appel®
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Clin | Am Soc Nephrol 1: 718-722, 2006.



ORIGINAL ARTICLE
Recurrent acute interstitial nephritis: what lies beneath

Time to first recurrence was 111 days (IQR 67-248)

No relapse

Autoimmune diseases

unknown

183 o | - Surreptitious reintroduction drug

22 relapse
205 drug induce AIN [elap=es

Fernandezludrez et al  Clinical Kidney Journal, 2021, vol. 14, no. 1, 197-204



ORIGINAL ARTICLE

Recurrent acute interstitial nephritis: what lies beneath

. 2 patients (9%) sarcoidosis

U NCOVE red . 3 patients (14%) S Sjogren
im muno l Oglca I . 2 Patients (9%) light-chain-mediated AIN

. 2 patients (90%) AIN and uveitis

diseases syndrome (TNU)

3 No relapse
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T k:
[ =3 .
) Y
4 3
Relapse

Clinical Kidney Joumal, 2021, vol. 14, no. 1, 197-204

Months

T e )
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Conclusions

1. Acute TIN should be considered in the differencial diagnosis of all cases of acute kidney
damage.

2. Withdrawal of the drug potentially responsible is an essential point of treatment

3. The beneficial effect of corticosteroids is optimal when they are started within the first 2
weeks of the injury, any benefit being doubtful if started beyond 4 weeks.

4. Full-doses Corticosteroids should be discontinued as soon as renal function recovers or after
completing 3 weeks of treatment. Extending the treatment beyong that point or for more
than 5 weeks, has not been shown to improve renal prognosis, but simply to increase the
associated side effects .

5. When identification of responsable drug is unclear, inmunological etiologies should be ruled
out

6. Dealing with a disorder like drug-induced acute TIN, which is so prevalent and has such severe
repercussions, we need to seek biomarkers to help with early diagnosis and to conduct
clinical trials to help to optimise the current treatment regimen



