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Drug-Induced Acute Interstitial Nephritis
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Abstract

Acute interstitial nephritis (AIN) is an important cause of acute kidney injury. Antibiotics, proton-pump inhibitors,
and non-steroidal anti-inflammatory drugs (NSAIDs) are relatively common causes of drug-induced AIN. The
pathogenesis of drug-induced AIN involves an allergic response resulting in drug hypersensitivity. The typical
triad of symptoms, i.e., rash, fever, and eosinophilia, is only found in 10% of the patients. AIN develops weeks or
months after the initiation of the medications. Therefore, drug-induced AIN should be considered in patients with
unexplained acute kidney injury and subsequent tissue diagnosis is required. The principles of treatment include the
rapid removal of culprit medications and considering for initiation of immunosuppression to reduce chronic kidney
disease progression. To date, the efficacy of corticosteroids for treatment of drug-induced AIN has been evaluated
in only observational studies. High-dose corticosteroids should be considered in patients with high-probability of
responses including the history of recent uses of the responsible drugs, and mild to moderate interstitial fibrosis
from kidney biopsies. Corticosteroids should be discontinued if no meaningful improvement in renal function after

8 weeks because they may potentiate adverse reactions without adding more benefits.
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Mg acute interstitial nephritis (AIN) {Wuamndfyveanizlanedeundy enujiouy enanansalunssinize1s
uazenUIAwlla non-steroidal anti-inflammatory drugs (NSAIDs) Li’flummwa"ﬂmmmﬁﬁﬂﬁﬁ@ AIN nalnnsiia
TsaAnnnnnegiduiulufudes ennsuansoddsandn 3 4o Ao fu 19 wasdiaidonu1a eosinophil iisdunuiies
$ovay 10 vesniviliiAn AIN maia AN THsrsznaniudnn viefounddldsue sndudesdndslsailudvaglome
deundulimsvanve wersndufesinisanatudelafiensitedelse ndnnsinulsadio mavgaenituaivauedsa
Tidafian Swtuinsanlionagilunefimnaudiovrasnnfalsalngess ndoyamsdnulutagiudulnguan
msfnwuuudana egustavnmusansifafissesduuings wuimsvgaeiduamnlis samfunstioadesess
Tunefifisfneinauasidnuasnesanmandudelnduifialisuwsasiinemouaussiomssnumiin msmeneafosesd
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Isalanedeunduanmssniauveniediedane (acute
interstitial nephritis, AIN) Wunagiifinisunsnduveawad
diadenvfinenissnauniely interstitium denaviale
Aiansdnauvesiala (tubulitis) n1suialduveaadvioln
(tubular injury) wagdinsunnineluiededanizvesla
(interstitial ederna) GaanansaviliAnnisilovesiols (tubular
atrophy) wagisiinnelule (interstitial fibrosis) A1EMAY
audndunelndoss Tnedinsnunudeyaringudeyans
asatuiolnlunansUszma nulsalanedeunduainlsa
acute interstitial nephritis Usganusesaz 2-6' wagwulsa
dlugtnglameiildsunisnsatudelalssanuiesas 7-19'

STUININEN
gnTuanvamanves AIN (drug-induced AIN) innninFeuas
70 luUszmeanimuiuds waziduanvgussanaiosas 50

Tudszimaiidsimun’ lnse1uszanlafniuainiga
viliAnlseld ogrdlsimuiingueunsussiamiiduaning
Tveslaun erUfTue endubda endudn eudvinyie
ussmensdntauiilildafiesess (non-steroidal
anti-inflammatory drugs, NSAIDs) Lazg1annsAnNIslnig
s udu Trewuhanniafususadeyanatuiele
TugfthedifinmssnauBaunduain AN $1uau 133 518 wud
anvgiinane1ieiosar 707 Tnenguendimuiduaiveg
awduduusnlaun naquenujTrusnuiduannniosas 49
naugrannsanseinigetmsnuiiuanvniosas 14 uag
naueuian NSAIDs wuluanwnsesas 11 lnganuduiv
wsnvosvdinenfinuiduanmglivesiigaléun omeprazole
Sowaz 12, amoxicillinsowaz 8 Wway ciprofloxacin Souaz 8
Fofunisnsrudanalnnisfalsn e1nisuanimiaadin
M3densRNIieslfURnns naenluaufsnssnwanudeya
wangumsivinsagelutiaegtu Jefinnudfyegieds
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tatudedinalnnsifn drug-induced AIN 1uUfAzen
N19MaVaueIvedsInIgliiunes) ¥30013LANAINNTT
deoszsuuglaussuouinulusinievesiUiens lagaime
AdodnAnanaiglfzenimevaussvessaniglaiiu
eeniesainddnvuziduvedlsaldun’ wueinisuanives
VRS Rdufu W flu Auaufiv 91n15uiuuU anaphylaxis
uag serum sickness lainufeSuneduiisaunaueiains
wansveeUfiseadAuiuainauaudivedsn seesian
wansemsvdsnnlauandlugiinnely 7-10 Ju nsdien
a1usaviliiianisnseduszvugiAuiulafanendsan
nsldsuUszneuludenalndsll® leevestaegn
nansevuLaziAniUsuLamdannldduer vilianunsn
nszduszuugifuiunendainnsiasuen ian1sasna
woudvedses Faluduivenaziinduasdadouves
woufiueiuazen (immune complex) sanansansesu
TAnu)fsegiauiuvessiniey wu Tsalanedsundy
1NgNUNATAY (methicillin) A51891UIMUAINTGDUVRY
wouRUafLazEAATIRLIIS tubular basement membrane
i fudnuaeiinuly anti-TBM disease® #1914
AnaTATVIAAANsThiUsLeURIY (antigen presentation)
19fne T-cell receptor 38 major histocompatibility
complex protein fifdnumzianz Tnsfivdngiuannisdu
WUIIUNTEn W flucloxacillin fanwardunulad (high
affinity) #i9 HLA-B*57:01" #3981 carbamazepine fianwg
Fuiulei (high affinity) sia HLA-B*15:02° fengnnseuIuns
uyUedTuvesMeasudufinifinuantiineliia
N3NEAUTEUUYIANAY (immunogen) WOUALYBIELILDS
Tngunfonalianunsanseussuugiiquiuedld Sunuoumiau
it hapten usiiile hapten anlusiu (carrier protein)
TusmedusiuuamsiiaduansussneuBsdou (complex)
FeslquantineliiAnnisnseduszuugiduiu wu nsdl
99381 B-lactams fiduAvTUsALluT 9oy weayfiu
wdnaeidumsusznoudsdouniinuaniinszduszuy
Qiiduiuresseney ssiulddnfiivanewmenaaduayudi
gannsansziuszuugiuturesemeliansds viwndu
wfemsvhauvesszuugiduiulussnenistu uavamali
Wnnszuaunsenaunua Tngnsiinnssuiunisaiiulug
drug-induced AIN @snsauvsldifuanuszes’ fall

srazfifinisinauanaufiou (antigen-recognition
phase)

Juszeeiifinnsinaveneuuliiudaidenivia
Helper T-cell Tagnszurunisiintuilefneufiou wie
hapten gnnsessilnawesda ddluiidfde luanavessn
Faaedufudsulsiutuogrsanisduasusznoudetou 3
szgniingwadviols uazwadioguinm interstitium 1w
wad dendritics #unszUIUMS endocytosis egnihidng
wadamAnnszuumIneluead dendritics lilefaudasuas
UsznauweuRruiniunguly siu major histocompatibility
complex class Il Apugninausuuiawad dendritics daile
wad dendritics waeuTirumessuuTethivewitonudian
soutwEps e ssaueweuRwuiilsiy Helper T-cell
wauauesefinseRugiduiulasisiizonit hapten &
faruuda hapten agliianunsansedussvugfidy widle
Fuiuasulusiuidusinivesen ?z'fqtﬁuﬁ”l.;iamwmﬂiw’ju
sruunRduiuldivuiu idesanauanti self-tolerance 103

q

JrUUIANiuT1aNg N15§UiuYes hapten wagdsulusiu
ﬁménﬂzﬂmﬂL'fluiuLaqaimjﬁmmmmzéjuwwnﬁﬁuﬁ’ulﬁ
annamldhessaniilifensudsuawemeuinu
vesseme luiidredsulusiuliinunaluaniu venanni
gruraviiadeanunsarlfifianisuasuulaweeufiau
yosiumeruanantiruiufivieln Swvharglasiaing
dadeln delhiAnueuiausialml (heo-antigen) nievils
self-antigen ANz lsidudatuwadluss uugiiduiu awnsa
dudawaznsyiuuiisenAuiula

Integrative phase

wdnidaidenvnivia Helper T-cell ANNIINTEAY
Tnewwad dendritics wé aviinn1svenefiusuaumuessely
AU30AS A NAIES cytokines nazRumuoazilinidon
i lymphocyte, neutrophil, Wag macrophage
ThAnnszuiunssniauvenieladnafesneas cytokines
ilnaandRidumsigaindenundus (chemoattractant)
191 Monocyte Chemoattractant Protein 1 (MCP-1),
Macrophage Inflammatory Protein 1 (MIP-1), Regulated
on Activation, Normal T cell Expressed and Secreted
(RANTES) uagleukotaxin Liufu arsifinuautivens
YapALEBA WU Adenosine, Nitric oxide (NO) wa Endothelin 1
(ET-1) s vieansiifinuantfvihlyisiadonyndany
W Intercellular Adhesion Molecule 1 (ICAM-1), Vascular
Adhesion Molecule 1 (VCAM-1) {ugfu videansiitinasandd
NDN1TONLEUIU Interleukin 6 (IL-6), Interleukin 8 (IL-8),

https://he01.tci-thaijo.org/index.php/JNST/index

J Nephrol Soc Thail 2023; 29(1): 9-21

11



q3quana uazmaly

Transforming Growth Factor alpha (TGF-a), Granulo-
cyte-Macrophage Colony Stimulating Factor (GM-CSF),
Platelet-Derived Growth Factor beta (PDGF-a) &g
Tumor Necrosis Factor alpha (TNF-B) 1Judu n3eans
fiflgndvhaneiwad wu Microparticles (MP), Tissue Inhibitor
of Metalloproteinase 1 (TIMP-1) wag Reactive Oxygen
Species (ROS) <18 3’m17|y’dchu‘v1’Nﬂ’liﬂixéjuﬂ’ﬁﬁ']a’mLsziaé
Tuilelalaonse egrdlsfinmunavesnsiauiivduves
dindenvaziianisdnaugunse wisliianisdniauly
effector phase %uﬁ’ud'lﬁmiﬂiséju Regulatory T-cell &4
Fudsmssnauanniiossiiesle
Effector phase

o

WJunadnstuaninevesnisnsgdussuugiauiu 39

oY

Dendritic céll

4

Helper T-cell

T Lymphocyte/ Neutrophil o . & i
[

—
@

Dendritic cell

Macrophage

Fibrosis

///

wansoonuniulisefiwadidndensnnsivoidodels
Feenaluifinisdniay vierdunssniauiiianugunssios
TUaufanissniausuussnn Jsmniinnsdniusovesnis
gniay wwanmsldlasunisuiluame asianseuIunis
WasuwUasenwadluidelaluiduead fibroblast
(epithelial-mesenchymal transition) fia¥slusfiunoaanau
waziiaduiadnainaisnszdunisiiaieilia (profibrotic
substances) Wua13 Transforming Growth Factor beta
(TGF-B), Platelet-Derived Growth Factor (PDGF),
Interleukin 1 (IL-1), Interleukin 6 (IL-6), Tumor Necrosis
Factor (TNF), Plasminogen Activator Inhibitor (PAI),
Osteopontin, Laminin, Fibronectin Wudu Iﬂﬁlmmmaqﬂ
nalnnsiinlsadaguil 1

@ Hapten
Q@O Carrier

= a
Brotain JUN 1 uansnszuiumsialinlnig

Beunduanmssniauveniiofedn
\mefitinainen (Drug-induced acute
interstitial nephritis) fnLUasan
Raghavan, R. et al.’

MHC, major histocompatibility
complex; EMT, epithelial-mesen-
chymal transition; MCP-1, monocyte
chemoattractant protein 1; MIP-1,
macrophage inflammatory protein 1;
NO, nitric oxide; ET-1, endothelin 1; |

- cHEMOATTRACTANT ~ CAM-1, intracellular adhesion
MCP-I, MIP-1
Rantes, Leukotaxin molecule 1; VCAM-1, vascular
VASOACTIVE
Adenosine adhesion molecule 1; IL, interleukin;
NO,ET-1
- ADHESIVE TGF, transforming growth factor;
ICAM-1, VCAM-1

GM-CSF, granulocyte-macrophage

Integrins, Selectins
PRO-INFLAMMATORY

IL-6, IL-8. TGFoL colony stimulating factor; PDG,
GM-CSF, PDGF-B, TNFa. .
1 cytoToxic platelet-derived growth factor;
MP, TIMP-1, ROS )
TNF, tumor necrosis factor; MP,
microparticles; TIMP-1, tissue
PRT%FFIEROTIC inhibitor of metalloproteinase 1;

PDGF, IL-1, IL-6, TNF
PAI, Osteopontin
Laminin, Fibronectin

ROS, reactive oxygen species; PAl,

plasminogen activator inhibitor
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91N15LEAINAATNUDY drug-induced AIN fanwuy
91M1VAINTANY WasiVa18sEAUAINTULSY TABEINITD
flonmssausszduanuuusuielifiennis Tnensaany
MnnssIadenviedaaninuniminty auissyduning
Juusgeiinliidaanzesntosas wiedudusdedldsy
astUanauwnumslale Ingdmsueinisuans a@unsauus
panlmduenisianimiale wagenisuansuenia

g1msuananiele gUrsdnlnginnglannedeundu
yiladaazeanuniuinnintaaizesniey agelshniu
?Tuﬁmsﬁumm;mmsumbﬂ as1anuLialdenvieanin
Tutlaaniy (leukocyturia) eranuidinidenunslutaaniy
(microscopic hematuria) $936178 waesinfinnaglusiusa
lutlaanigluu non-nephrotic proteinuria JU3edutae
winduinunazidensenlumaiuiiaan: wielusiuda
Tullaazuuu nephrotic-range proteinuria’

omsuansuenlanulavainrane waznudueinissiu
vaslsaunna1siulussninseunazsin Tnge1n1suans
wanlaUsznausie 14 sewnds Uindlosmuds tinde uaz

Jooniau Wudu lnseusazsiineaiinnuiimizaosinis
uansuanlawanaeiu nguen rifampicin, sulfonamide,
allopurinol, phenytoin Wag clometacin 81ANUANMEHU
SNLEUTINAIY 81 mefenamic acid 91ANUDINITVDITZUU
N9AUDINIT 81 rifampicin, sulfonamide 813WUNIE
WinldeaLAIuAn (hemolysis) &1 rifampicin 813WUNIE
niadens e allopurinol uag phenytoin gnanuiiuaen
(exfoliation) Eﬂﬂfcjzu fenoprofen, indomethacin, diclofenac,
allopurinol wag thiazide ®19WUNITWADALADADNLEAU
&1 phenytoin e1anunmzndiesniauntesoutvaods
¢ Wiy asuludnvugoinsuenlaiinulusudazaie
mums1eil 1° egrelsiniuennisdenans lddienisle
fisnmzifisineasldifedy drug-induced AIN Tasnas
wuens 3 ensiidudnuaiawzvedsei a1 iy waz
amziiaidenuniviin eosinophil g Auaniernisnionriu

o

Ygiinnnglanenuledeaenindesay 5-10 WYy

11,12

uAANYUYEINITUONlATenaY19uIuen drug-induced AIN
Ape1nsld uavemsiunildnwaeaall

A9199 1 91N5IMNAUNUSAVLIABIUBIAU drug-induced AIN?

Drug class Associated clinical features
Antibiotics
p-Lactams Fever and rash, eosinophilia, eosinophiluria, and pyuria

Sulfonamides

Fever and rash, eosinophilia, eosinophiluria, and pyuria

Fluoroquinolones

Eosinophiluria and pyuria

Rifampicin Fever and rash, eosinophilia, eosinophiluria, and pyuria
Erythromycin Inconsistent pyuria
Vancomycin Inconsistent pyuria
Minocycline Not applicable
Ethambutol Not applicable

Chloramphenicol

Not applicable

Antiviral medications

Abacavir Rash

Indinavir Eosinophiluria, crystalluria
Atazanavir Crystalluria

Aciclovir Crystalluria
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Drug class ‘ Associated clinical features
Anticonvulsants
Phenytoin Rash, inconsistent pyuria

Carbamazepine

Inconsistent pyuria

Phenobarbital Inconsistent pyuria
Analgesics
NSAIDs Edema and congestive heart failure,

hyponatremia and hyperkalemia, nephrotic syndrome

Selective COX 2-inhibitors

hyponatremia and hyperkalemia, nephrotic syndrome

Edema and congestive heart failure,

Gastrointestinal medications

Proton pump inhibitors

Rare rash, inconsistent pyuria

H, receptor antagonists

Rare rash, inconsistent pyuria

Other

5-Aminosalicylates

Rare rash, inconsistent pyuria

Diuretics Rare rash, inconsistent pyuria, hyponatremia, and hypokalemia
Allopurinol Rare rash (sometimes severe), inconsistent pyuria
Captopril Rare rash, inconsistent pyuria
Interferon Rare rash, inconsistent pyuria, and proteinuria
Ciclosporin Rare rash, inconsistent pyuria, and hypertension

Antiangiogenesis drugs

Rare rash, inconsistent pyuria, hypertension, and proteinuria

9111514 WHusinisuansuenlafienanusudlsvie
Ll Tngialuaglifiernisldlungs drug-induced AIN
21181 NSAIDs Waznguensin@esiin non-p-lactams
awwuonsldliiedenas 50-100 lunduensideeyiiusues
wufi3au Ineawizenufizau (methicillin *Taeilofinnsan
Pnaveavsnianssosiliae AN wuemsldldszana
Spvay 30" nsensiiinvdningiludnualdm q wie
anuazligaduin o uazdnlvaiinnielu 2 &anindsan
g1 sgelsAnuoranuldidnldiinneluldddalus vie
laiffundsnldsuen nsdiiiginenslésueniumnnou?

9 iy wudeatue1n1sld enanudunilddueinis
wansuenln Tneanunsanulddosay 15-50 waztuiuring
TnodaulngwuiususelungueriivinliiAinenisust
(hypersensitivity reaction) Wug1nguoyRusvewNiaay,
sulfonamides, allopurinol, k& phenytoin [uau Tnsdnwes
Audnngifudnume morbilliform wie maculopapular

v
=

FuAivsua1da wiausanviuisuusadudnvasrgn

aenvasuRInwdn toxic epidermal necrolysis %38
Jusnvanduiiuunsia 9 (diffuse erythroderma) il
wuluen allopurinol” uenisiuldlnefieglditadelsa
iosnnnuineruneiin i 81 NSAIDs vioenannsnnsziniz
onsenalinuonsiuusiasdulsnuinguuse
N39TIINisUURNT

Mniinanludiedu fUieursseenanudnuusinung
mavesfiRmsiidnleiulsat Tnsamnsoutsmsdinsied
trglumsidadodou®

N13A3I3L580

wuhAnuAaUnAvesnsnsIRduiinuliuosanluguae
drug-induced AIN Aenisilsziiveie uazaswoiifiuluiden
Wintu Tnsdulngasintunigly 7-10 Sundsanlasuen
ﬁLfJumLWJ (culprit drug) uaﬂf-\mﬁmﬁlwumadwLmalﬁ?jﬂu
Twdongs swdunnzanudunsaluidendinaslsdas
(hyperchloremic metabolic acidosis) Fuinannesanin
wanuInvialauag tubulointerstitium fthedntogarany
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anvaueANEnUNAveIN1TTuganduIndeusveviale
Feliduiususeavausunssvedtsnlamedoundu Jud
yiavesiiduannnveslsa lasdnuvuzaiuiaund
pnanullu salt-wasting nephropathy AuRnUARY8IA"S
Junsn (renal acidification) v¥en1stulnuva@ey A
Anunfveansyisuganduindeusvesieladiudu Jse19
ailulsaidudnwely Fanconi syndrome® amzidinldanu
wiln eosinophil ge 1uaruAaundfidudnvasianis
vodlsntl uazenanuldaisforay 80 nadiiiinainenahide
nga p-lactams usenanulids 1 lu 3 vesedTonga
non-B-lactams AuAnUnfsuiionanuldgy seaudsy
wouRueAUlad (serum IgE) gjnéﬁu N305¥AU erythrocyte
sedimentation rate (ESR) QﬂﬁﬂwaﬂﬁﬂﬂizUQUﬂ’ﬁﬁﬂLﬁU
wsansruunswimulalugtheunene

n13nsdaaz

msnsandaanzanlngnulusiuiludaannzan urine
dipstick test luszsu 1-2+ duiusiuviinalusiusriiaen
WeBaN U aviala (tubular-range proteinuria) ©19R$19
nulinidesunslutlaans lnvalwgnulatosniniesay 50
wignanuldunntuieiesay 90 nsdliininerusialag
ianzesidendy p-lactams Tngtams methicillin dautios
winjuiinudnvazidenoonludaansfdiulddenidad

asranuiliaidenviludaanie vsenududnuaurnznau
Wadonviludaannzla lnelunsdfinunznauves
iaLdenu1a (white blood cell cast) luguheflaifing
Aadolumaiuliaanzasings drug-induced AIN Tng
wuidaidenvnlutiaans eunnselunsdiiinaine
methicillin ag1glsAmueranuilindenviludasny
YosninFovay 50 veuftheiitannganewindu dnuasy
Wadenvafinuludaanny wvindusiin eosinophil
(eosinophiluria) agdinulinagausnniglunisiiiady
TsaUszanseuay 67 way 87 muaisu'™’ sdeuandlu
a159f 2° msfoudaanzainfivisdendt Hansel stain
Fredinanulilunsasanudadentiaia eosinophil
Tudaane uwalddnaneaiiuhlun1sidadelsa wazfas
sednse¥ilunisulana eosinophiluria Liiesainenanuls
Tulsaduldun nszmzdaanizsniay nuladnau deu
gnvsndniay lsadudongadulunasadenln Tsalaine
BeunduiiinenneSanmaeaadvieln welsanissniay
vaslnaesaasuiuiinisvinureddaunnssudsundu
(rapidly progressive glomerulonephritis) @1%5UN1591573
MaTziaiivaslaanizauy USunadnaeis wasANuILLTuUe
Haanzldfiunumdrdaiitriensiteselsail

A5199 2 Uszansnmnislinsasianudindenynl eosinophil lullaasiiiediiads drug-induced AIN®

Reference Patients (n) | Sensitivity | Specificity Other diagnoses

Corwin et al. (1985)" 65 88% 52% « Urinary tract infection
« Radiocontrast-induced nephrotoxicity
« Chronic kidney disease

Nolan et al. (1986)" 92 91% 85% « Acute tubular necrosis
« Pyelonephritis
 Glomerulonephritis
« Rapidly progressive glomerulonephritis
« Prostatitis

Corwin et al. (1989)" 183 63% 93% + Acute tubular necrosis
« Urinary tract infection
« Diabetic nephropathy

Ruffing et al. (1994)" 199 63% 94% « Glomerulonephritis
 Chronic kidney disease
 Pyelonephritis

Total 529 67% 87% NA

Abbreviation: NA, not applicable
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nensannla
nsnsrddadedudeladunisnsiaisndudmdu
msitagelsalnne@eunduain AIN lnenudnwasueasad
neladniau (tubulitis) auAuNe1danmees interstitium
Aduldfanisuan (interstitial edema) n1sUNsNTNVD
wad (interstitial infiltration) WSaWaia (interstitial fibrosis)
Fuiuszozvedlsn TnglinuanufinUnivesvasndenuas
ASWNSNTUYBLAE (interstitial infiltration)
Usznaulumewadilindenu1 lymphocyte Wag monocyte

Inawesda

\udnulveg) Fse1afinisurUuvessad eosinophil, plasma
cell, neutrophil %38 histiocyte SauA28 INAITANY
donfiauiloszyviiaveswadfiunsndalugtas AIN 91081
NSAIDs wagenufdiueyiln p-lactams™® WunITUNINTUTDS
waa (interstitial infiltration) vl T lymphocyte Seuay
71.7 Usgneouluse CDA* wag CD8' T lymphocyte Tudnau
WU monocyte Sawaz 15.2 waz B lymphocyte Souaz
7.4 sgrslsimunsnuwad eosinophil Usu1ai1nena
UIUBNANEMARINGT 30N INUAE neutrophil Usunaunn
o1tswendsnsinidearnuunaiide Tnegihe druginduced
AIN eNUSNYULNITUNINTUVDILad LA Nnvia Tagy
drlng/linuwad eosinophil Tnsamgluseiinaine
NSAIDs wenainilenanudnvasn1sunsnduvouead
(interstitial infiltration) Wil epithelioid histiocyte ﬁi’smfju
Judnwar non-caseating granuloma @ewenlylaain
granulomatous interstitial nephritis mﬂmm@fﬁu 9
witdudsiivsvendanennsailsaiilid dnvazeougad
violasniavaznunisdniavuinadubeyldieadviels
(tubular basement membrane) lngnsunsnduvesgaa
(interstitial infiltration) Fsd2ulngUsznavludae
lymphocyte srufunudnwazvaInsuInlduaaialn
wu luminal ectasia, cytoplasmic simplification, irregular
luminal contours, prominent nucleoli, loss of brush
border, Way apoptotic figures ﬂﬂi@iaﬂ‘ﬁULﬁaiﬂﬂig
immunofluorescence Waz electron microscopy @l
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