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Chronic tubulointerstitial nephritis (CTIN) lullgnumenendinemuneisanvaysoslsa
fimssnaudessluuinames renal tubules uaw interstitium léuA tubular atrophy, tubular
dilatation, flattened renal tubular epithelial cells, tubular basement membrane thickening
WA interstitial fibrosis sATenaNy macrophage 50 lymphocyte infiltration 16" ? wansdnwely
nendtnfdnlsiulsanguues CTIN Tuns19fl 1 @wmgues chronic tubulointerstitial nephritis 3
‘Mmstmsﬂmamﬁ]u,ﬂﬂlﬁéﬁmiwﬁ 2 ¥iTomNuwuany pathophysiology tnaesdnwuzndnfediave
nlsaiineliAnennisunniuse renal tubular epithelial cell waz interstitium agnadn q faus
wsn viselsafviliAn acute tubulointerstitial nephritis (ATIN) Aeuuslildsunisnsiasnunegn

WiNga (unrecognized or untreated ATIN)®

A1999 1. dnwalzn19Adlinues chronic tubulointerstitial nephritis?
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#523NU tubular proteinuria (gl low-molecular-weight protein) tieenin 2 3/ Ju

Inactive urine sediment

WU anemia WuinN1svinauveslnazdalianuin
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Proximal tubular dysfunctions laun
» Aminoaciduria
» Uricosuria
» Phosphaturia
» Proximal renal tubular acidosis

» Fanconi syndrome

Distal tubular dysfunction (type IV renal tubular acidosis)

Medullary dysfunction (concentration defects)

Salt-wasting syndrome

Salt-sensitive hypertension

A5197 2. d@W1RU8Y chronic tubulointerstitial nephritis

Drugs and toxins Metabolic/genetic

» Combination analgesics disorders

» Chinese herbs and e Abnormal uric acid
Balkan endemic metabolism
nephropathy » Recurrent dehydration

» 5-Aminosalicylic acid (Mesoamerican

+ NSAIDs nephropathy)

e Lithium » Hypokalemia

e Lead » Hypercalcemia

« Cadmium » Hyperoxaluria

« Calcineurin inhibitors » Cystinosis

« Autosomal dominant

tubulointerstitial kidney

Autoimmune diseases

Sarcoidosis

Behcet’s syndrome
Sjogren’s syndrome
Inflammatory bowel
disease

TINU

lgGd-related systemic
disease

Allograft rejection
Systemic lupus

erythematosus

» Amyloidosis * Leptospirosis

» Myeloma » Xanthogranulomatous

« Lymphoproliferative pyelonephritis
disorders

disease
Hematologic disorders Infections Miscellaneous
« Sickle cell disease » Bacterial pyelonephritis e Tumors
» Light chain nephropathy » Hantavirus » Stones

Outlet obstruction
Vesicoureteral reflux
Radiation nephritis
Progressive glomerular
disease

Ischemia

Hypertension

Idiopathic
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nsnsraveresUfiRmadosulasnaiiu urinalysis Tufthefifimsiauredlafiaund
o19teuenlsalangudugoonldauandlunisnedl 3 msngaany white blood cell (WBC) Tutlaany
o1vazatiuayuhaimguodlsaladuain interstitial nephritis usin1smsIany WBC fifissogaien
TanusaldBudunisitadelse interstitial nephritis Iilesnniianuluazainusmzaeudng
oy T1ludsoduusyiRvesnis exposure N1sATULIA NM130TIIIINEY N1ATIINTDIUFUR
mssu 9 sdimnastudelaluneiisniusedusumsitesadenninasenssnm® lnens
$nwnnnag CTIN dnfensudlvanmimiuszasnisidouvedln uneuiinanifiuams 2 awv
#anvod endemic CTIN nephritis fig analgesic nephropathy k&g aristolochic acid nephropathy
FalgtRmsniveszidumadudaansgeann

]

M15199 3. N13nT9daandz (urinalysis) wewsnlsalangusing 4 Wawu®”

HNANIINTI Interstitial Nephritis Nephrotic Tubular

nephritis syndrome syndrome necrosis
Protein 0/+ ++ ++++ 0/+
RBCs 0/+ ++++ 0 0
RBC casts 0 ++ 0 0
WBCs +++ 0/+ 0 0
WBC casts +++ 0 0 0
RTE cell casts, + + 0 ++++
granular casts

Scale 0, +, ++, +++, ++++ Foaugiinisaifinuandeslun
RBC; red blood cell, RTE; renal tubular epithelial cell, WBC; white blood cell

2. Analgesic nephropathy

Analgesic nephropathy e CTIN fiina1nnsldfensefuuanduuses (habitual consump-
tion) finduusivensziutnsdianan (mixtures) @1159U89 codeine/caffeine sauiu aspirin/
antipyrine/salicylamide wag phenacetin/acetaminophen® #asmireislulufuanesuay
Jullgmiddnlusfnvesssinaanigoinn eeawmside uazUsemanguglsy 1Woin phenacetin
Adudunanveensziulndudumgményes analgesic nephropathy Lazvdsnfisniannnsld
81 phenacetin Tul w.¢. 2527 wmi’wmu@ﬂwﬁ'ﬁ analgesic nephropathy anag9819uINIULNY
Lifienuaglulagiu”

mnuduiugveensldsy futneiedufumsiinnelsalaiess (chronic kidney disease,

CKD) fsliidmtau d51897u3181 acetaminophen gunsavilmialanedeounau (acute kidney
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injury, AK) 16®? Tnefilenaiin AK duiuslaenseiulinnaeilasu wanslden acetaminophen

9 RgInunsiten

vaUnfdusrozauutusslimuninguiduiussunsifinnne kD'
sefuthasuRetinduussoznanunuilidfisieaunsin CKD Tlrdnvaeness@imeldiguien
e phenacetin’

2.1 WeNSNLIA

\ilo phenacetin gnnsadr1u glomerulus \i1guitaas renal papilla aggn oxidize Tuidu
acetaminophen fifAsdudugegaiiuiinal renal medulla uaz papillary tip wﬁamﬂﬁy’uwgﬂ
wWasuludu N-acetyl-p-benzoquinoneimine (NAPQI) Tnelunmzun@nd glutathione B&13LNEN
e NAPQI azgn conjugate Trinaneifuasuszneuiilsififivuargnivesnluluiiaans usmnianie
MALASY glutathione $33 (19U 31NNMTTANUTUTUDS salicylate galu medulla ) NAPQI fuvde
Adlaign conjugate AagyinlilAn tissue injury HIUNSEUIUNS lipid peroxidase wagn1siRLmY
aromatic ring L‘t’f’lzj tissue protein uenINTY salicylate £9aAN158374 vasodilatory prostaglandins
vnliinsanasesdoniluidsusin renal medulla waziin ischemic injury fatunalnnisiin

CKD uwag papillary necrosis lunasiuves phenacetin kay salicylate® 12 (E‘U‘ﬁ' 1)

Centrally acting dependence

Phenacetin producing drugs

(caffeine and codeine)

Mixed function oxidases
(CYP450 dependent)

Acetaminophen

(Renal papillary accumulation)

Prostaglandin H Shlicylate
synthase ¢
1 Insufficient
N-acetyl-p-benzoquinoneimime glutathione Arylation of renal papillary
(NAPQI) protein + oxidative stress
Sufficient
glutathione
Non-toxic product Analgesic nephropathy and
(Eliminated in urine) Renal papillary necrosis

JUN 1. ne1sassimelumaielsaladensedininetseiutin ™
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2.2 ANYAIZNINAALN

fndinsviurediaanatednedn 4 wuaruRaunfveselalunisdanisaugaesi
ndous uaznsn-an flasdwlngdnidunandgeetaunnnit 45 ¥ wazdnfonnshinenseiutan
nafe MWenseiutneteifes 6 win/u anseideadunategetes 3 T vise 5 da/fu Wunm
13, 14

pgetoy 5 U™ dnlainwu hematuria WA91aNU sterile pyuria lAUMaY subnephrotic-range

proteinuria (Ueani1 1.5 ndu/du)*

HUaedl papilla necrosis 8133811350 IATWOED gross hematuria 16 Tuszagyeves
lsAonanunsazauvesansuseneufiliufiwain phenacetin aumieniliiinnns mutation w4
Welau3natuaunatewdy transitional cell carcinoma wuindUaedildenszfulmduszezim
Wi 15 89 25 U fguinisalvesnisiiauzisdumaiutaanysevay 8-10"

2.3 ANWULNNNYIZING

Tusguzusnoranunisiia sclerosis U4 vasa recta capillaries #1U3ta renal medulla 593
Y] L= & i a . . .
iU patchy tubular necrosis @ UuNaTIMANAYYBI phenacetin Tnensauag medullary ischemia
91nN15aMAYBY vasodilatory prostaglandins wnnsyuaunsiliinseiiiosdn § Aagwu papillary
necrosis, secondary focal segmental glomerulosclerosis, cortical scarring Wae interstitial fibro-
sis Tuiga™® "

2.4 nNSIEIUIRY

) & A A Y o a ao 9
uonananwziluves CKD Aeflvuinlafidnacudl Siasnsanuauiaun@dinigiu
15 analgesic nephropathy 1eisen159523 non-contrast computed tomography (CT) scan (11579

i a)
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A15197 4. NsnadlsalaEeuEesnenseiulInlaeg non-contrast CT scan'

18-20)

ANWUSINY Aasue AMulkazAIUI NI
uAvadle (size) - ineitadeRe a+b tey - anwhs Seway 95
St 11 103 . Tugwie wae | - anudnie Seway 10
o 96 w131 Tunw
Right kidney RA RV RA  Left kidney v

nswinvedla (indentation appearance)

Appearance

Bumpy Contours

oLt

No. of Indentations

- naendadeAedinismni
Faussyau 3 Fuly (uly
section Ffin1wswesle
mmﬁqm)

- anuhl Seway 50
- AMUT I Se8az 90

ﬁu‘L“JuLmzﬁ papilla (papillary calcification)

Papillary Calcifications

fouluftuyunuiin
. a o I3
papillawazianuwazidy

triangular %0 ring like %39
polygonic calcification
Usuanfien1sdl papillary
necrosis Tuofn

- anuhl Seway 87
- AMUT I Seuay 97

WUV LeTANAIsIUAUNI5E indentation Aue
s¥eiu 3 YulU wisedl papillary calcification

- auh Semay 90
- AU Sapar 90

wunewn: * anulinazanudmigsenisitiadelsa analgesic nephropathy laannis@nwivinnsdunivel
AUaeTlALu CKD stage 4 w3 5 Al CCr Weandn 20 ua/wil Wiedwmalia Ysina uaganudvesenseiuling
Tdnounting

Y93171aN1514 non-contrast CT scan Tun1531938 analgesic nephropathy figiine

n) Tenumsinsuieuiualfnansdunvaidumsitadenasgiuinduasiialsele
Tudnannsmslidenssiudan fwenaiiadeiianainldan recall bias 3 confounding
Nnavnues CKD duitliildvinnsmsiadu

%) marwibuazanudimglunned ¢ Wuamildanmsnulufaeildsumstida
nawnulauwdwdediii cor toundt 20 wa /it Fafuldnudnuaryng CT-scan mn

¥MNsagIRUlus1eRinisinauvesladsladsunn
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18N9INA5LY non-contrast CT scan &7 813191501923 intravenous pyelography (IVP)

Tus1e9f acute papillary necrosis 52 (115797 5)

aT9dl 5. MFITATEAY acute papillary necrosis laen 514 intravenous pyelography (IVP) #2*

s S S
YUAVDILUBLYDNINAINAY U1a Intravenous pyelography

. “

Papillary necrosis: Papillary type

“lobster claw” appearance

“signet ring” appearance

»

Papillary necrosis: Medullary type

“egg in a cup” appearance

Caliceal blunting after papillary
sloughing and epithelialization -

2.5 N155n¥1lsA analgesic nephropathy

vimsnulaonsseltonsz fulmviananiiduawnniolsa siuddinisinuuszdu
Uszapaitevzasnndenvedlanazisdoumiirelimdoudmiunmstanaunila esang i
msalvesuzifdumaduliaanzgainiilsn CKD anammduan Jalaudududionihss Ty
psrame¥idingiedansesuzifafionnasintu Silifidermundosnnuilunsihsnudaay
agnslsfinuuugivilufie n9msan CT scan with contrast a9 KUB system $auffun1svin

'
a

cystoureteroscopy n 1-2 Ylugfidl analgesic nephropathy® > %



Smart Practice in Infernal Medicine

3. Aristolochic acid nephropathy

yanefiaamy CKD nans aristolochic acid (AA) Saduansiteglufiasdlai (oirthwort,
Aristolochiaceae) lnga1s AA ﬁLfJumm&ﬂﬁLﬁm end-stage renal disease (ESRD) TugUagd1uiu
unlunivglsd Tiviu Fu warandgowsnn Jagiudedn AA WWufumaueaninin Chinese herb
nephropathy W&y Balkan endemic nephropathy Lag transitional cell corner Faluuszmad
518971 AA nephropathy 2 518 dutusiuldayulwsifdunanvedladinie®

wuTEaefid CKD MnasulnsIudiiusSwesmaiutiaamelfssfisiosay 40-50 Taesin
2zt8u multifocal high-grade transitional cell carcinoma UShamaiutlaanlzduuy lnedusius
fuvSinamesayulnsiufitutssmy aunsadaldfuihedusssey pre-dialysis shlseuay
asulwsiifidruusznouven aristolochic acid griinaldlussfuumnmisausd® wa 2545 9nns

U32N1AV04 International Agency for Research on Cancer Working Group®?*

3.1 Chinese herb nephropathy®

Guuisinadousnlud wa 2535 lenunguiithends 9 selutssmauadondiuusemnuy
enamiminiifdunauvesenduaylnsandsamadu dnmsdidulsefizuusuazsuiufodldsy
nsthiiomaunlaluszezim 2 T udmnEususemued deundefisuiugihennniu (128
selulszmeauaden) waslaiaszididsznounuing Aristolochia clematitis TuagulnsIuman
il fwssfunesnuannaneyssmaluglsuimudtag CKD uazdngniag ESRD agneminidmdaain

SulsgmuganiminilaunauvesaulnsIull uaganIanTIINU AA Anagiudiumiliuas DNA

NnilelnvesiUenguil

o COOH o COOH o COOH
AR Al
OCH; OH

aristolochic acid | aristolochic acid la aristolochic acid Il
(AAT) (AA 1a) (AA 1)
0 o (o}
o} o] o}
{ O NH 4 O NH ( NH
o] ‘ —_— o] ‘ Pt R— o]
® @ o1
OCH,4 OH
aristolactam | aristolactam la aristolactam Il
wn (L 1a) (L m

UM 2. uansn1silAguudasves aristolochic acid Welingsnenig™
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AA Us2naumIeans nitrophenanthrene carboxylic acids 2 ¥Hafe AA | Lag AA I wazidle
L%ﬂéi"]&ﬂ’l&lﬁ]%gﬂL‘UgEJ‘L!Lﬂuﬁ’]iﬂisﬂa‘U‘Via’lEJ‘Uﬁﬂﬁ]ulﬁLﬂumiﬂizﬂaUE‘mﬁ’lEJ 7 aristolactam la (L la)
Faduasiifianunsguarannsoavaueglutioladin cortex I¥unmans? uay aristolactam la
Hanunsaduifu adenine way suanine lu DNA ﬁag’LumaéﬁalmLazL?;Jumma’lﬁl,ﬁm nephrotoxicity
e transitional cell CA ('3‘1J‘171I 2)

Tuszyzusnaziin acute tubular necrosis MNNNTAAAIUBY antioxidative enzymes Wag
AURAUNAUDY mitochondria Taetawizlu proximal tubular epithelial cells wazannis
regeneration U89 renal tubules uaﬂmmf'u%ﬁmiﬂiséjﬂﬁ peritubular fibroblasts Waswdu
myofibroblasts mﬂ‘ﬁu (epithelial-mesenchymal transition) Andu progressive tubular atrophy
WLy interstitial fibrosis AuNN ’LumiLﬁﬂmﬁwmmqLauﬂamwﬁ”’ulﬂuwamﬂ p53 mutations 1ag
aristolactam ﬁﬁ’ua&uiﬁu DNA q=9ilifin AT to T:A base transversions Tuudvaufidu acceptor
splice sites U483 p53 tumor suppressor gene®™

HUneazilAn serum creatinine ﬁq&iauﬁu bland urine sediment wagwulusaulutlaaey
Iglusedusin 9 veefionanuanuRaunfivewisladilédiu Fanconi syndrome %3adl acute
tubular necrosis M&INTUUTENIUEN

3.2 Balkan endemic nephropathy®* *"

T8 w.e. 2499 (MouN1531891U Chinese herb nephropathy) fs1ga1un1snugie CKD
SrnugsiauniluionmuammssatuguusieyUTsssneuluseussmausads iseielniun

Tasewde unalaily weaside Tawnise waglsundy (SUN 3)

Y

B yiouiwulsalndoy
Woisgeiinuni

JUN 3. uansunainugthelaneedigdinunilunuaymsveatiu®
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anwagnsaliulsavesgUas CKD luusinnuaymsueatufednisinnuedlaana
ogetn 9 WadudisnAtadeiansldsunstiamaunulagniuuniigaelse Chinese herb
nephropathy asyatiaaniglinunnuraund dindienuRaunfvednfousuazaunansa-adlusienie
wazdl “anuiamziu”fe anmnglumthudue 4 luwsingdulndifedinglse wunsida
Tsalfueslunseuniauaziiiondelutudeiuing uilifidnvaznsioneamaiugnssuiitaiau
Aelugtongannnda 18 Yy wasfigthnisaivesweddumaduilaanyduuugs

Feflnnumenedudumsiiduammigasluinamadldutasniu asildiunn
aulalusazusnite ochratoxin A Faduansitwarnifedimuluuinaiiuay polycyclic hydrocarbon
feudounnduiiviieglutuueseuaynsusatiu usansis 2 siatasnsassanuldluuinm
Bu 7 vesmuamsUoaTuilsiiining CKD Taimuluuinuduvedlansudie warannsmaaes
Tudaiflianunsalifndnvasnedinerseusswemadiulaangluguiuufeaiuiuite
CKD neuil Felalannsnaduielsn CKD fiuguanizuinailld

soudlefisnenulsanng CkD MnenayulwsIuidusann AA Fsldfinsmumuanig
194019 CKD lumuaymsvaatiuilvauaznuiifednvaenimensineuazniainugise
lumadulaaneginnuadeadsiunaieysyniseie ™"

n) dnwagne$ivend tubular atrophy $3uAU interstitial fibrosis TneSuduly renal
cortex Apuudrdanulu renal medulla auniilonisiauvedlangas Tnowy
mononuclear cell ag”[,u'u%mm fibrosis Hl@tieninlsm chronic interstitial nephritis
Tsndu 9 (hypocellular/pauci-cellular interstitial fibrosis)

) MTIINU transitional cell carcinoma V83 renal pelvis Wag ureter

A) ANL1IORTIANY aristolactam Tiduagiu DNA Tuidlslnvasitasuasyhlian AT to TA

p53 tumor suppressor gene mutation elauLAeU

Asfwmnenetureaniy CKD lupuaynsueaIuwag Chinese herb nephropathy Aeszey
nanlunsidng ESRD Tne Balkan nephropathy awiinssduiulsaiidinis Lﬁaﬁﬁagaﬁié’ﬁ%wm
Swfumsasamamgumansluiuifdnenuvedsafnuanudenledunininlsafie Ussrins
Tuuinumuaynsvoatuilewnsudnduruuddahmnanutaaifuieluiud Tneluiui
Ugndnandiiudl Aristolochia clematitis \Suafiadduasnunisuutiouues AA Tuutlsanddi
lundnvunils Fedugftheazldsuans A ludiinash edrssaifonduszernaum vilFmasuiu
Y930 13e CKD Tumuaymsueayuindini Chinese herb nephropathy Fadunslesuans Aalu

USinaganassinss (nmssulseuenanaudiu) fadinisadulseiigindn® >
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Bl VssAnarienumsin Aristolochic acid nephropathy

UM 4. asus18a1un1siinnidg CKD 910 aristolochic acid nephropathy Tusgauuuwa™

3.3 Aristolochic acid Tuuszinalne

ayulnsfiflansuszneu aristolochic acid lutsswelneAelafiede Fsldnnmnuesiuniide
Bunuaievaneiy vueume nswdniun nsudigmes nsudfun Taefivvadfigarufetidou
vownoniisusrsadnenssizvesdunmietmiounids uduanneilifhUauaslalanunsofuusas
1 sfhagiidern “nsudh” dhwth ndeyaienfusunsevesiunguilselslussfuuuadng
LItadupuznssunsiaunseuvewisndlausenadaayulnsngulasinsolawn eaveuuilng
g WONLAALINTEY 81MENBUNINT 815IRUTTIV eUTEARNIIIR eUsEARLIRNTaR e1umEnn eTIduN
lvig) BTN Laze81ugANT pananssusulnelulyderanusalul w.e. 2554

3.4 1133N¥IN12 aristolochic acid nephropathy

mslesfunsifnlsadudsiidfyiigaddutagiulifonaylng (amefougndes) 7l
drunanvos AA udluglsuuazavsgoninn egndlsAnmudsdinmsldayulnsiifdmnaues AA lu
Ussinaduuazingey

logtheiinng CKD udmssnndensvrasaudeseslauazisseunnumioutigns
thdamaunuladofanaivengay fnsAnwvnadniisesnunsld corticosteroid Tugtauiil
Chinese herb nephropathy Wuinausaannsingniie ESRD gehefifeddmeadfdiosay
Wieufunauenuau® Ssiidouuziiilunisld corticosteroid Tugdisl CKD 910 AA wagdfadl estimated
GFR 210031 20 wa./undi/1.73 w5 Inedulif prednisolone 1 un./nn. Wuman 4 dUansi udads
Ao 9 anvuRAmED 0.15 1n./An. tile maintenance Mndsiinsanasues CCr setilaadnusf

195U prednisolone e wugiinlyivien prednisolone NAILATUATU 6 Loy
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Alennsesedlasunmansafnnsesuzisimaiulaanzlaenisi CT scan 33U cys-
toureteroscopy NnU uarlugtheazlasunisidauanaielnaisaglasunisin bilateral nephro-

ureterectomy Aaun1sUgNENEYNIIY

M13197 6. AFUANNLANAIBN1IE CKD 910 analgesic kawan aristolochic acid™

Aristolochic acid nephropathy Analgesic nephropathy

Chinese herbs Balkan endemic

nephropathy nephropathy

Analgesics (phenacetin) +

A1) Aristolochic acid Aristolochic acid

addictive substances

szgrlIadiulsaling ESRD| 6 Whewda 2 U WnNd1 20 U W1NN31 10 64 15 U

Shrunken, irregular | Shrunken, smooth Shrunken, irregular

contours, no surface, no contours, papillary

ANSIEINe . o
necrosis, calcifications

calcifications calcifications

NeFINevesTuLilaln

 Cellular infiltration + + ++

+ Fibrosis ++ ++ ++

* Atrophy ++ T ++

 Capillariosclerosis + + +

» Apoptosis ++ ++ unknown
wziSslumaiulaany + upper tract + upper tract +

4. asu

Mg chronic tubulointerstitial nephritis sinln1sinuveslnanategsd 9 waziials
nnvaeas luunauilldnaifsamgues chronic tubulointerstitial nephritis fidndydsd
aURnmsalvesusdumadiuilaaivgfie analgesic nephropathy uag aristolochic acid nephropathy
Fars 2 mqsﬁwuﬁaaaqmﬁluﬂmﬁu@mmﬂﬁmmamaumiﬂisﬂa‘uﬁLf’luéiumaaammﬂ
TademslulsamdlvonazlusaUssne asm"Lsﬁm:ué’qaﬁmiawumazﬁlé‘luéﬂasJﬁﬁmﬂ%’mLLﬁ
1meLLazmauqulwsﬁhﬁTumLﬁwmaagulwaﬁgﬂﬁaqmmgmmEJ ﬁﬂﬁ?ULLWWEjQ’QLLaﬁdﬂ’JWﬁ:ﬁMﬁ’ﬂLLa%ﬁ

Y ANy 9N o o ' o 1 A N a = .
wiondudumanvnazlasurihnmsshwegsiusiineuiiduieasiin ESRD %3e urothelial cancer
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