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Kidney disease in the setting of HIV infection: @Cmm
conclusions from a Kidney Disease:

Improving Global Outcomes (KDIGO)

Controversies Conference

Charles R. Swanepoel', Mohamed G. Atta”, Vivette D. D'Agati’, Michelle M. Estrella“, Agnes B. Fogo~,
Saraladevi Naicker®, Frank A. Post’, Nicola Wearne', Cheryl A. Winkler®, Michael Cheung”, |
David C. Wheeler'”, Wolfgang C. Winkelmayer'' and Christina M. Wyatt'*; for Conference Participants '~

Kianey International (2018) 93, 545-559;

HIV pozitif kisilerde akut ve kronik bobrek hastaligi riski artmistir



Acute Kidney Injury vf Chronic Kidney Disease
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HIV-associated immune-complex -
renal disease

« Active urine sediment

« Proteinuria

» Microscopic hematuria

« Red-cell casts Postrenal

« Hypocomplementemia

« Screen for hepatitis and other
coinfections

Obstructive




HIV iliskili Bobrek Hastaliklarinin
Patolojik Siniflandirmasi

Renal Patoloji Spekturumu Cok Genis

Intrarenal HIV gen sunumu (direkt etki)
Komorbiditeler ile iliskili

llac etkileri

Immiin regiilasyon bozuklugu

Diger infeksiyonlar

Kianey International (2018) 93, 545-559;



Glomeriler (baskin)

Podositopatiler (hepsi yaygin podosit

ayaksi ¢ikintilarinda yaygin yapisikhik ile

karekterize)

Klasik HIVAN

FSGS (NOS)- HIV varliginda

Minimal degisiklik hastaligi- HIV varliginda
Diffliz mezangiyal hipersellilalite- HIV
varliginda

Diger podositopatiler-HIV varliginda

Immiin kompleks aracilikli
glomeriuler hastalik

IgA nefropati-HIV varliginda

Lupus-benzeri glomerilonefrit- HIV varliginda

Lupus nefriti- HIV varliginda

Membrané6z nefropati- HIV varliginda

Membranoproliferatif patern glomerulonefritler- HIV varliginda
Endokapiller proliferatif and ekslidatif glomerulonefritler- HIV
varliginda

Post-streptococcal, staphylococcal-iliskili, diger

Fibriller veya immunotactoid glomertlonefrit-HIV varliginda

Diger immun kompleks hastaliklar- HIV varliginda



Tubulointerstisyel (baskin)

a. Tubulointerstisyel hasar- klasik HIVAN varliginda
i. Hiyalen “droplet” (damlacik) tiibiilopati
ii. Tiibller mikrokistler
iii. Tubullointestisyel inflamasyon
b. Akut tubuler hasar/ akut tubiler nekroz
i. iskemik
ii. Toksik (ART veya diger nedenlerle iliskili)
c. ilag iliskili tiibiilointestisyel nefrit (ART disi)
i.  Antibiyotikler
ii. Proton pompa inhibitorleri
iii. NSAIilaclari

iv. Diger

d. Patojenlerin direct renal parenkimal infeksiyonu
(bakteriyal, viral, fungal gibi)
e. immiinolojik fonksiyon bozuklugu-iliskili
tubulointerstisyel inflamasyon
i Diffuiz infiltratif lenfositoz sendromu (DILS)
ii. “Immune restoration inflammatory
syndrome” (IRIS)

f. Diger tibiilointerstisyel inflamasyon- HIV varliginda




Vaskiler Baskin

Diger- HIV varliginda

 Trombotik mikroanjioyopati-
HIV varliginda

e Arteriosklerosis

Diyabetik nefropati

Yas iliskili nefroskleroz




* Klasik HIVAN
Kollapsing FSGS

Ciddi proteindiri ve bobrek fonksiyonlarinda

Klasik HIVAN vs

hizli bozulma

Immin Kompleks Bobrek boyutlari artmis

AraC|||k|| Viral yuk yok ve CD4 normal ise beklenmez

Glomeriiler Hastalik * immiin Kompleks Aracilikli Glomeriiler Hastalik

ART tedavisi ile dizelme ?
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HIV-associated immune complex
kidney disease

Ehsan Nobakht', Scott D. Cohen’, Avi Z. Rosenberg? and Paul L. Kimmel’
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HIV (+) hastalarda ART ile akut
bobrek hastaligi (ABH) gelisme
sikhginda azalma

Ciddi ABH sikliginda artma
(hastaneye yatma ve diyaliz
ihtiyaci)

ABH sikligi 2.7-6.9 (100 hasta
yilinda )

Armis mortalite ve morbidite
Ilk 3 ayda 10 kat fazla- firsatci

infeksiyonlar

Kidney Disease and HIV Volume 25 Issue 1 February/March 2017




Akut Bobrek Hasari ve HIV

Prerenal faktorler

- Sepsis

- hipovolemi

- KC yetersizligi

Nefrotoksisite- ABH (%30) (aminoglikozidler, pentamidin, asiklovir, TMP/Silfometoksazol...)

cART- ge¢ donem ABH (%14)

Risk faktorleri
leri yas

KBH

Diyabet

HCV ko-infeksiyonu

Campos P, CKlJ, 2016;6:772-81



HIV ve KBH

Geleneksel Risk Faktorleri

* Yas

Diyabet

Hipertansiyon

KV hastalik

Gecirilmis ABH

HIV ile iliskili Risk Faktorleri

Dusuk CD4 sayisi
Yuksek viral yuk

IV ila¢ kullanimi
HCV ko-infeksiyonu

cART

- Tenofovir

- Indanavir

- Lopinavir/ritonavir
- Atanazavir/ritonavir
- Abacavir



HIV ve KBH

Imminkompleks iliskili GN (%26.1)
Hipertansif nefropati (%20.3)
Diyabetik nefropati (%20.3)
Yas
- Kronik HIV infeksiyonu ile yaslanmada hizlanma

- Dahaileri yasta HIV ile yasayanlar (ABD’de >%50 hasta 50 yas Ustu)




Adjusted Curves of Progression to eGFR
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Kidney Disease and HIV Volume 25 Issue 1 February/March 2017



Host genetic
susceptibility

Socio-
demographics

Exposures and
co-morbid
non-infectious
conditions and
their treatment

HIV-related
factors

Co-infections

Underlying CKD
etiology



Clinical Inf O s Adh A published S ber 17, 2014

IDSA GUIDELINE

Clinical Practice Guideline for the Management

of Chronic Kidney Disease in Patients Infected

With HIV: 2014 Update by the HIV Medicine

Association of the Infectious Diseases Society of Albuminuria Eﬂtﬂgﬂ'ﬁﬂ

America
(expressed as mg albumin per g creatinine in urine)

Grogory M. Lucas.' Michae! J Ross”’ Peter G Stoch.” Michae! G Shiipah. ' Christine M. Wynn" Samir K Gupt*
Mohamed G Arta' Kars K Wools Kaloustian” Paul A Pham.’ Loske A Bruggeman’ Jefirey L Lonnox.”
wnd Robent C Kabayinn®

Al AZ A3
(<30 mg/g) (30 - 200 mg/g) (>300 mg/g)
Mormal to mildly increased Moderately increased severely increased

G1(290)
Mormal or high

G2 [60-89)
Mildly decreased

G3a (45-59)
Mildly to moderately decreased

G3b (30-44)
Moderately to severely decreased

G4 [15-29)
Severely decreased

G5 (<15)
Kidney failure




@PLOS | MEDICINE

RESEARCH ARTICLE

Development and Validation of a Risk Score
for Chronic Kidney Disease in HIV Infection
Using Prospective Cohort Data from the
D:A:D Study

Amanda Mocroft'*, Jens D. Lundgren?, Michael Ross®, Matthew Law*, Peter Reiss®,

Ole KirkZ, Colette Smith', Deborah Wentworth®, Jacqueline Neuhaus®, Christoph A. Fux’,
Olivier Moranne®, Phillipe Morlat®, Margaret A. Johnson'®, Lene Ryom?, D:A:D study
group, the Royal Free Hospital Clinic Cohort, and the INSIGHT, SMART, and ESPRIT study

groups’

e Skorlama sistemi eksternal validasyon

* Hicbir skorlama proksimal tiibiilopatiyi (TDF) veya nefrolithiasisi (atazanavir) 6n

goremiyor.




HIV hastalarinda KBH gelisme riski skorlari

-l pAaD | VeteransAdministration

VDU 2 N/A

Pozitif 1 N/A

<35 0 <40 0

- ] 35-50 4 40-50 2

] 50-60 7 50-60 4

- ] >60 10 >60 6

60-70 6 N/A

] 70-90 0 N/A

- ] >90 -6 N/A

Kadin 1 N/A

Nadir > 200 -1 Simdiki < 200 1

Evet 1 Evet 2

N/A >140 mmHg 1

Evet 2 N/A

N/A >140 mg/d (7.8 mmol/l) 2

N/A > 200 mg/dl (2.26 mmol/I) 1

Proteinuri | N/A > 30 mg/dl (300 mg/l) 2
KBH gelisim riski (eGFR < 60 ml/dk/1.73 m2 > 3 ay)

Digik <0 En diisiik 0

orta 0-4

>t Viiksek 59



Perform CKD risk stratification

v W

— eGFR >90 ~[ eGFR <70
— UPCR <200 —| UPCR >500
—{ Age <50 —| Age >60

fI:Iepatil:is C co-infection
Immunodeficiency

— Diabetes mellitus
Uncontrolled hypertension

History of cardiovascular disease
J

Standard ART Avoid nephrotoxic ART*
(TDF, IDV, ATV, LPV)

(local guidelines)




Antiretroviral group

Kidney damage mechanism

Kidney manifestations

NETI

Abacavir
Didanosine
Lamivudine
Stavudine
Zidovudine

NtRTI

Tenofovir

NNRTI

Efavirenz
Nevirapine

Protease inhibitors

Indinavir
Atazanawir
Nelfinawir
Amprenavir
Saquinavir
Lopinavir
Ritonavir
Integrase inhibitors
Raltegravir

Inhibition of mitochondnal DNA polymerase; oxidative
phosphorylation and endogenous nucleotide kinases

Direct proximal tubular epithelial cells toxicity
Intracellular accumulation
Mitochondrial depletion

Unknown
Hypersensitivity

Intratubular drug predpitation due to poor solubility
(mainly for indinavir, atazanawvir)

Skeletal muscle toxicity

NRITI, mucleoside reverse transeriptase inhibitor, NERTY, nuclectide reverse transcriptase: NNRTI, non-nucleosidereverse transcriptase inhibitor, AKT, acute kidney injury

AKI, AIN (case report)
Fancom or Fanconi-hike syndrome
Type B lactic acidosis
Nephrogenic diabetes insipidus (case reports)

Fanconi syndrome
MNephrogenic diabetes insipidus
AKI
Osteomalada

Minimal change disease (case report)
Urolithiasis (case report)
AKI (case reports)

AKI and CKD
Acute and chronic interstitial nephritis
Nephrolithiasis, asymptomatic arystalluria, crystal
nephropathy
Papillary necrosis

Rhabdomyolysis and AKI (case reports)




Tenovofir Disoproxil Fumarata (TDF) Nefrotoksisitesi

e Cift kor ve plasebo kontrolli calismalarda

- TDF ve plasebo kollarinda bdébrek komplikasyonlari arasinda farkhlik

yok

* TDF iceren ilac kombinasyonlarinda TDF iliskili nefrotoksik yan etki
bildirilmemis

AMA




TDF Nefrotoksisitesi

«Poct. : :
e Akut Bébrek Hasar Post-marketing surveillance»

+ Kronik Bobrek Hastalig, * «Post-marketing» glivenlik verisi: 455,392 kisi/yil

TDF maruziyeti
 Proksimal tubuler hasar

_ — Ciddi renal yan etkiler: 0.5%
- Fanconi sendromu

B . ) o
_izole hipofosfatemi Serum kreatininde ylkselme 2.2%

- Kemik mineral dansitesinde

azalma

Nelson et al. AIDS 2007




TDF Nefrotoksisitesi

* Scherzer et al. AIDS 2012

— VA programinda olan 10.841 hastanin 4303l TDF tedavisi altinda (1997-2007)
— Proteindri riskinde %34 artma (ort 3.9 yil)

— Bobrek fonksiyonunda hizli azalma riskinde %11 artma

— KBH riskinde %33 artma

 Brennan et al. AIDS, 2011
— TDF kullanan 890 hasta (2004-2009)
— Nefrotoksisite (%2.4)

— Nefrotoksisite risk artisi: Yas (>40 yas), anemi, diistik CD4 savyisi, viral yuk




TDF Nefrotoksisitesi

* Subklinik renal tibiiler toksisite
— Ciddi TDF iliskili tubuler toksisite nadir
Fanconi sendromu (<0.1%)
= TDF altinda ve normal eGFR’si olan hastalarin %22’sinde anormal PT fonksiyonu
— Glukozuri
— Fosfatiri

— Aminoasiduri

Labarga et al.AIDS. 2009



Tenovofir Disoproxil Fumarata (TDF) Nefrotoksisitesi

* Onemli kiimulatif nefrotoksisite potansiyeli

» Subklinik proksimal ttbduler fonksiyon bozuklugu
Dlsuk derecede proteintiri ve ciddi fosfaturi sik

* Tubulopati icin risk faktorleri

Yas, immun yetersizlik, diyabet, uzun streli kullanim, didanosine veya ritonovir «boosted

protease» inhibitorleri ile beraber kullanimi
» Ciddi tubulopati eGFR’de azalma, osteomalazi ve kemik kiriklarina yol acabilir

* eGFR’de azalma ve proteinuri (hizli da olabilir)
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ART ve Nefrotoksisite

* TAF, abacavir ve darunavir elimizde varsa

- KBH veya hizli eGFR azalmasinda (>3-5 ml/dk/1.73 m2 her vyil)

veya

- KBH icin yuksek riskli olanlarda

TDF, atazanavir ve lopinavir/ritonavir kullanilmamasi



Proksimal Tubul Hucresinde TDF Transportu

Apical Basolateral

ATPase
“ 2K*

- /\ OAT ) - TDF
ritonavir \

TOF 4~ didanosine

Hall et al. Am J Kid Dis. 2011



Farmakolojik Ozellikler

* ART de kullanilan bir cok ila¢ icin renal doz ayarlanmasina gereksinim var

* eGFR < 60 ml/dk/1.73 m2 (veya <70 ml/dk ve eGFR’de hizli azalma)

oldugunda TDF kullaniimasi gerekiyorsa doz ayarlanmasi yapilmali

* ilac etkilesimleri kontrol edilmeli
- absorbsiyon (p-glikoprotein)
- hepatik metabolizma (sitokrom p450 sistem veya glukoronidasyon)

- tubdler sekresyon (organik anyon ve katyon transporter, coklu ila¢ direncli veya toksin «extrusion»

proteinler)



Tenovofir Disoproxil Fumarata (TDF) Nefrotoksisitesi

Renal fonksiyonlarda iyilesme:
* TDF kesilmesi veya

* TDF'nin tenofovir alafenamide (TAF)’e degistirilmesi

*  TAFIn uzun donme guvenilirligi bilinmiyor



Kronik Bobrek
Hastaligi

Taramasi

e HIV tanisi aninda

* ART baslangicinda ve modifikasyonunda




e Serum kreatinin temelli 6lgiimler ve hesaplamalar

- 24 saatlik idrarda kreatinin klirensi (6l¢tim)

HIV Hastalarinda - eGFR (yas, cinsiyet, irk, serum kreatinin)
Renal VIDRD

. ' CKD-EPI (6neril
Degerlendirme (6nerilen)

Cockcroft and Gault formula (+agirlik; - irk)

(malnutrisyonda)



* Serum sistatin C
- yas ve kas kitlesinden etkilenmez

- tiroid fonksiyonlari, steroid kullanimi,

HIV Hastalarinda

inflamasyon sonugclari etkiyebilir

Renal - HIV RNA diizeyleri ve Hepatit C ko-

o . infeksiyonu ile iliskili
Degerlendirme

e CKD-EPI (serum kreatinin ve sistatin Cile) en

iyi sonucglar



Narme

Cockeroft-Gault [383]

MDRD, 4-varnable, using
standardized® serum creatinine
concentration [205]

CKD-EPI creatinine equation,
using standardized®
serum creatining
concentration [15, 30]

CKD-EPI cystatin C equation, using
standardized® serum cystatin C
concentration [15]

CKD-EPI creatinine-cystatin C
equation, using standardized®
serum creatining and cystatin
C concentrations [15]

Equation

_[140 — age| x weight (kg)

CrCl 2 X 5.

» 0.85 (if female)

GFR =175 x 57115 x age 2" x 1.212(ifblack) x 0.742 (if female)

Female, S, <0.7: GFR = 144 x (== x (0.993)* x 1.159 (if black)

S )—{ISEQ
x (0.993)* x 1.159 (if black)
(i}

0.7
£
Fermale, 5o >0.7: GFR = 144 x D—‘“)

Sc A1
r

1208
Male, 5, <0.9: GFR = 141 x (—) % (0.993)* x 1.159 (if black)

~

0.9

E’a —1.208
Male, S, >09: GFR = 141 x (ﬁ) x (0.993)*% x1.159 (if black)

g —0.499
Seps<08: GFR =133 x (DB

.
Seys >0.8: GFR = 133 x (o;

x 0.996%¢ = 0.932 (if female)

—1.328
) = 0.996% « 0.932 (if female)

5 —0.248 S
< <0.8: = ]
Female, S5 < 0.7, Sqye <0.8: GFR = 130 x 0_?) x|\ o8
Su —0.248 Sq's 071
Female, S, <0.7, S, > 0.8: GFR = 130 x —) X —)
%? —0.601 g_a
Female, S.,>0.7, 5., <0.8: GFR = 130 x ﬁ) X ﬁ
5 4 —0.801 I
Female, S.> 0.7, ¢ > 0.8: GFR = 130 x ﬁ) X ﬁ
Sa' Z0.207 5 \, £0.375
Male, S <0.9, 5.,:<0.8: GFR = 135 x ﬁ) % 0—‘5)
5: -0.207 EW —0711
Male, S.r <0.9, S.,s>08: GFR =135 x ﬁ) X 08‘)
5'. —0.601 5’ —0.375
<08: = S Pas
Male, S, >09, S,,.<08: GFR = 135 x (ﬂ_g) x (0_3)
[ 0801 g 071
s o L
Male, S, >09, S >0.8: GFR = 135 x (ﬁ x (U—%)

—0.375
“”’) (0.995)** x 1.08 (if black)
(0995)** x 1.08 (if black)
—D.375
) (0.995)*% x 1.08 (if black)
0711
) (0.995)*% x 1.08 (if black)
(0.995)*° x 1.08 (if black)
(0.995)* x 1.08 (if black)

(0.995)** x 1.08 (ifblack).

(0995 x 1.08 (ifblack)

Comments

Least accurate or precise of available equations
[205, 384]

May be useful for older, cachectic patients

FDA has traditionally required this equation be
used for recommended drug dose modifications
in kidney disease

Widely used by clinical laboratories to estimate
GFR

Accurate GFR estimates at GFR <60 mL/miry1.73 m?
Underestimates GFR in patients with GFR

=60 mL/min/1.73 m® [385]

More accurate than MDRD equation, particularly at

GFR >60 mL/miry/1.73 m” [30, 386]

Race not required for estimate
Similar accuracy and precision to CKD-EPI
creatinine equation [15]

Currently the most accurate method to estimate
GFR

Requires measurement of both serum creatinine
and cystatin C




Olciilen Kreatinin Klirensini Etkileyen ARV llaglar

* Hesaplanan GFR’de
%5-20 ml/dk azalma

Tubular
Secretion

Peritubular capillan

Proximal Tubule

- Dolutegravir veya

e .. ® Organic Cation Transporter 2 (OCT2)
rl|pIVIrIne @ Dolutegravir 7

Dolutegravir l

- Ritonavir veya

Decreases tubular secretion of
L. creatinine via inhibition of OCT2
cobicistat

Excretion




e Tum hastalara

H|V - Proteiniiri ve/veya hematiiri
- Kantitatif proteiniiri (idrar

Hastalarinda

albiimin/kreatinin veya protein/kreatinin

Idrar Analizi

orani)

- TDF alanlarda idrar glukoz ve serum fosfor



Measurement Mormal to Mildly Increased (A1) Moderately Increased (A2) Severely Increased (A3)

AER, mg/24d h =30 30-300 =300
FPER, mg/i24 h <150 150-500 =500
ACR
mg/mmol <3 330 =30
mg/g <30 30-300 =300
PCH
mg/mmaol =15 15-60 =50
ma/g <150 150-500 =500
FProtein reagent strip Megative or trace Trace to 1+ 1+ or greater

Bdapted from the Kidney Disease Outcomes Quality Initiative Clinical Guidelines for Chronic Kidney Disease, 2013 [1].

A bbreviations: ACH, albumin-to-creatinine ratio; AER, albumin excretion rate; PCR, proteinto-creatinine ratio; PER, protein excretion rate.




* |lac toksisitesi

HIV + KBH * Hipertansiyon ve diyabet taramasi
* Ko-infeksiyonlar
saptanan
* Geleneksel tedaviler (herbal
hastalar

ilaclar...)



Kidney International (2018) 93, 545-559;

CKD screening CKD monitoring Nephrology referral
":rAt HIV diagnosis/disease stage:\‘ « At least annually ﬂmun patients with the following: D
assessment and ART iNitiation ey | « GFR estimation o Unexplained AKI or CKD
* GFR estimation by serum + Proteinuria assessment 1 Rapid kidney function decline

n:reatujlne—hased CKD-EPI o New onset or worsening proteinuria
equation

Ewsiainn g o CKD Stage G3b/G4 for kidney
\ FERIMIEL SRR J replacement therapy preparation
\_ and kidney transplant evaluation

vy

CKD monitoring



CKD monitoring *

/Low CKD risk * Yearly during follow-up (if clinically stable and virologically suppressed)**
« Before and 1 month after ART modification

* GFR estimation

* Proteinuria assessment

\.

/High CKD risk * Twice yearly during follow-up (if clinically stable and virologically suppressed)**
» Before and 1 month after ART modification

* GFR estimation

* Proteinuria assessment

-

(On TDF plus * Twice yearly during follow-up (if clinically stable; more frequently if eGFR decline
ritonavir or or marked hypophosphatemia is present)
cobicistat * GFR estimation

* Proteinuria assessment

» Serum phosphorus

* Urinalysis

* Fractional excretion of phosphate and urinary low-molecular weight protein in those
L suspected to have developed proximal tubulopathy

J

( Established CKD - Follow KDIGO guidelines for monitoring )




Clinical Kidney Journal, 2016, vol. 9, no. 6, 772-781

doi: 10.1093/ckj/sfw104
Advance Access Publication Date: 25 October 2016
CKJ Review
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Tarama Stabil Hastalarda Yilda 2 kez

Idrar albimin/protein orani

>0.4 Glomeruler hastalik arastir
<0.4 Tabulopati dusin
Glikozuri varsa D.Mellitus veya cART toksisitesi
FePi >%10 cART toksisitesi arastir

FeUrik asit >%20 cART toksisitesi arastir



Risk factor

Recommendations

Hypertension
Nonproteinuric
Proteinuric

Diabetes mellitus
Hepatitis B virus
co-infection

Hepatitis C virus
co-infection

116

Target systolic blood pressure =140 mm Hg
Target systolic blood pressure =130 mm Hg
Preferred antihypertensive: ACE inhibitors or
angiotensin receptor blockers''®

Target hemoglobin Alc ~7% '™

Treat per existing guidelines''®'*’

TAF may be used in patients with eGFR = 30
ml/min per 1.73 m®."**

Where TAF is unavailable or in patients with
eGFR < 30 ml/min per 1.73 m”, dose-adjusted
TDF or entecavir may be considered.
Treatment per existing guidelines'*"'**

In patients with HOV genotypes 1and 4and CKD
G4-5, ribavirin-free grazoprevir/elbasvir'=® "
or glecaprevir/pibrentasvir regimens may be
EﬁEﬁti‘u"E1 &4, 165

In patients with genotypes 2, 3,5, and 6 and CKD
G4-5, the pan-genotypic glecaprevir/ pibrentasvir
regimen can be used'®"'""; sofosbuvir-based
regimens can be used in patients with any
genotype, but should be avoided or dose
adjusted in patients with eGFR < 30 ml/min per
1.73 m~."* %" In addition, the combination of
ledipasvir and sofosbuvir with TDF should

be avoided.
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Kidney Disease: Definition, Diagnosis and Management

Diagnosis of kidney disease
elGFR
= &0 milLfmin = &0 mLimin, but >M-=60mbL | =30 mLimin

UPICH < 50 Regular follow-up
LIFYCA 30-100 » Check risk factors for CKD™ and nephnotoxic

_ = Perfiormn renal ultrasound

= » If hasmaturia present with any level of proteinu-
5 ria refer to |

» Refer to nephrodogist if new CED or progressive
g gecine in eGFR

LRG> 100

Version 9.1
October2018




ilerleyici Bobrek Hastaliginin Yorum
Onlenmesi

1. ART * HIVAN veya HIV immiin kompleks hastaliginda ART basla
* Immunkompleks hastaliklarda imminsupresif tedavinin rolii
* Renal biyopsi

e TDF yerine non-tenofovir ila¢ veya TAF

- UP/C 20-50 mg/mmol

- eGFR >60 ml/dk, ama hizl progresyon

- Yuksek risk ek hastaliklar (diyabet ve hipertansiyon gibi)
- Agirlik < 60 kg

- Uclinci ajan olarak PI/r kullan

e TDF yerine non-tenofovir ila¢ veya TAF

- eGFR <60 ml/dk

- UP/C>50 mg/mmol

- Nefrotoksik ilag kullanimi

- Onceki TDF toksisitesi (proksimal renal tiibiilopati)

* eGFR <30 ml/dk olanlarda TAF kullanimina ait sinirh veri ve uzun dénem

Version 9.1 sonuglarl ?
October2018




llerleyici Bébrek Hastaliginin

Onlenmesi

2

a.

b.

3

d.

. ACE inh. veya ARB basla
Hipertansiyon ve/veya

Proteinuri

. Genel Onlemler

Nefrotoksik ilaglardan kagin
(sigara, kilo, diyet)

Yasam tarzi degisiklikleri
Dislipidemi ve diyabet tedavisi

. llag dozlarinin ayarlanmasi

Baslandiginda veya doz artirildiginda eGFR ve potasyum dizeyinin yakin

takibi
a. Hedef kan basinci < 130/80 mmHg

KBH ve proteiniri KVH icin bagimsiz faktorleri

Version 9.1
October2018




ARV iliskili Nefrotoksisite
ARV

Proksimal tiibiilopati ve

1. Proteiniri: dipstik > 1, veya UP/C’de

artis > 30 mg/mmol
2. eGFR de ilerleyici azalma ve eGFR <
90 ml/dk
Fosfaturi: Hipofosfatemi
4. Diyabetik olmayanlarda glukoziri

e

Nefrolithiasis:

1. Kristaltri

2. Hematduri

3. Lokosituri

4. Lomber agri

5. Akut bobrek yetersizligi

TDF

IDV
ATV(DRV)

Degerlendirme:

* Proksimal renal tiibilopati/renal Fanconi sendromu testleri

* Renal kemik hastaligi (hipofosfatemi renal kaynakli ise): 25(OH)
vitamin D, PTH, DXA o6l¢cim{

TDF’yi non-tenofovir ilagla veya TAF ile degistir

» Tubdler proteiniri ve/veya glukoziiri

e Baska neden yokken eGFR’de ilerleyici azalma

e Baska neden yokken bobrek kaynakli hipofosfatemi
* Osteopeni/osteoporoz ve idrarla artmis fosfat kaybi

Degerlendirme:

» Kristallri/tas hastaligi icin idrar analizi

* Nefrolithiasisin diger nedenlerini ekarte et
* idrar yollari goriintiilemesi (CT dahil)

IDV/ATV’nin kesilmesi
* Bobrek tasi
» Tekrarlayan lomber agri +/- hematiri



Renal Anormaii ARy

interstisyel Nefrit: IDV Degerlendirme

1. eGFR’de ilerleyici azalma ATV * Renal USG

2. Tiabular proteintiri/hematdiri * Nefroloji konsultasyonu
3. Eozinofiliri (akut durumda)

4. Lokosit silendrleri IDV/ATV’in kesilmesi

e Baska neden yokken eGFR’de ilerleyici azalma

eGFR’de ilerleyici azalma (yukaridakiler TDF Tam degerlendirme
olmadan) Pl/r  KBH icin risk faktorleri
* PRT, UA/C, UP/C
 Uriner USG
Potansiyel nefrotoksisitesi olan ARV’lerin kesilmesi

* Baska neden yokken eGFR’de ilerleyici azalma



Proksimal tubulopati test Proksimal renal tiibiilopati testler TDF’yi non-tenofovir ilagla
endikasyonlari

veya TAF ile degistir

 eGFR'de ilerleyici azalmave eGFR< ¢ Kan ve idrar fosfat 6lcim{ Baska neden olmadan proksimal renal
90 ml/dk (diger nedenler olmadan) e Kan glukozu ve glukozuiri tublilopati

* Hipofosfatemi ve/veya UP/C’de artis * Serum bikarbonat ve idrar pH

* Renal yetersizlik (eGFR < 60 ml/dk) e Kan ve idrar Urik asit 6lcima
stabil olsa bile e Serum ve idrar potasyum olcimu

e Tubduler proteintri

* Fraksiyonel fosfat atilimi: idrar PO4 x serum kreatinin/serum PO4 x idrar kreatinin (anormal > 0.2 veya serum PO4 < 0.8
mmol/L ise anormal > 0.1)
* S-bikarbonat <21 mmol/L ve idrar pH > 5.5 = renal tibiler asidoz ?

* Fraksiyonel Grik asit atilimi: idrar Grik asit x serum kreatinin/serum urik asit x idrar kreatinin (anormal > 0.1)



* Sagkalim HIV (-) olan hastalarla benzer
e Sagkallm: Hemodiyaliz = Periton diyalizi
* Hemodiyaliz

Renal Replasman - Ik secenek damar giris yolu A-V fistiil

- Graft ve katetere bagl infeksiyon ve tromboz riski

Tedavisi

- HD makinasi ayirmaya gerek yok (???)- HBV (+) olanlar

(HD VS PD) disinda

* Periton diyalizi
- Infeksiyon sikliginda artma

- PD sivi ve ekipmanlarinin dogru atilmasi



Renal Transplantasyon

* Eniyisagkalim

* Kimlere?

L HIV icin iyi kontrol altinda olan hastalara: Nakilden > 6 ay iyi HIV slipresyonu
- Plazma HIV1 RNA <50 kopi/ml
- CD4 (+) hicre sayist > 200 hiicre/mm3

O Aktif firsatcl infeksiyon yok

U Hikayeleri olmayacak

- Progressif multifokal ensefelopati, Primer SSS lenfomasi, pulmoner aspergillus, Visseral Kaposi sarkomu,

Coccidiomycosis, kronik intestinal cryptosporidiosis

J Hepatiti B veya C olanlarda hepatoloji degerlendirmesi



Study
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Study Population

150 HIV+ recipients of allografts
from HIV— deceased (68%) or
living (32%) donors in the United
States

36 HIV+ recipients of allografts
from HIV— deceased (94%) or
living (6%) donors in Spain

13 HIV+ recipients of allografts
frorm HIV— deceased donors in
the United States

35 HIV+ recipients of allografts
frorm HIV— deceased donors in
the United Kingdom

27 HIV+ recipients of allografts
frorn HIV+ deceased donors in
South Africa

Length of
Follow-up, yr

Median: 1.7
(IQR, 7-3)

Median: 2.8
(IOR, 1.14.9)

Mean: 4.2+1.8

Median: 1.8
(IOR, 1.2-4.1)

Median: 2.4

Antiretroviral Regimen

99% on cART

3% on NRTI, 63% on Pl,
59% on NNRTI, 15% on
Pl + NNRTI, 4% on Il

Paper did not provide
details on cART use

92% on cART

92% on NRTI, 77% on P,
15% on NNRTI, 7% on |l

100% on cART

&% on NRTI, 34% on P,
51% on NNRTI, 9% on
Pl + NNRTI

100% on cART

41% on Pl, 59% on NNRTI

Immunosuppressive
Regimen
Induction: basiliximab/
daclizumab or
thymoglobulin

Maintenance: CNI + MMF/
rapamycin + steroids

Induction: anti-1L-2R or
thymoglobulin

Maintenance: CNI + MMF
+ steroids

Induction: basilizimab +

methylprednisolane
Maintenance: CNI + MMF

Induction: basixilimab/
daclizumab +
methylprednisolone or
methylprednisolone only

Maintenance: CNI + MMF/

azathioprine + steroids

Induction: thymoglobulin

Maintenance: CNI+ MMF +
steroids

Reported Major
Complications

Delayed graft function: 46% of
recipients with deceased

Survival

1-and 3-yr graft:
90.4% and 73.7%,
respectively donors; 15% of recipients
with living donors

Acute rejection: 31% at 1 yrand
A1% at 3 yr

Opportunistic condition: 3.3%

1-and 3-yr patient:
94.6% and 88.2%,
respectively
Malignancy: 6%
Hospitalization due to
infectious complication: 38%
1-and 3-yr graft: Delayed graft function: 52%
91.6% and 86.2%,
respectively
3-yr patient: 91.6%
acute rejection

Acute rejection: 33.9% at 3 yr
post-transplant
Opportunistic condition: 45%
Malignancy: 11%
d-yr graft: 88.9% Acute rejection: 61.5%
d-yr patient: 100% 54% Resumed steroid therapy
Malignancy: 8%
Hospitalization due to
infectious complication: 47%
1-and 3-yr graft: Delayed graft function: 15%
91.3% and 84.7%,
respectively

1-and 3-yr patient:
91.3% and 91.3%,
respectively

Acute rejection: 44%
Opportunistic condition: %
Hospitalization due to
infectious complication: 54%
1-, 3-, and 5-yr graft:  Delayed graft function: 7.4%
93%, 84%, and 84%,
respectively
1-, 3-, and 5-yr Acute rejection: 8% at 1 yr and
patient:84%, 84%, 22% at 3 yr
and 74%, respectively  Hospitalizations due to

infectious complication: 26%

IOR, interquartile range; cART, combination antiretroviral therapy; NRTI, nucleoside reverse transcription inhibitor; P, protease inhibitor; NNRTI, non-nucleocside reverse transcription inhibitor; Il, integrase in-
hibitar; CNI, calcineurin inhibitor; MMF, mycophenolic acid.

J Am Soc Nephrol 28: 3142-3154, 2017
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ORIGINAL ARTICLE

Outcomes of Kidney Transplantation
in HIV-Infected Recipients

Peter G. Stock, M.D., Ph.D., Burc Barin, M.S., Barbara Murphy, M.D.,
Douglas Hanto, M.D., Ph.D., Jorge M. Diego, M.D., Jimmy Light, M.D.,
Charles Davis, M.D., Emily Blumberg, M.D., David Simon, M.D., Ph.D.,

Aruna Subramanian, M.D., J. Michael Millis, M.D., G. Marshall Lyon, M.D.,
Kenneth Brayman, M.D., Doug Slakey, M.D., Ron Shapiro, M.D.,
Joseph Melancon, M.D., Jeffrey M. Jacobson, M.D., Valentina Stosor, M.D.,
Jean L. Olson, M.D., Donald M. Stablein, Ph.D., and Michelle E. Roland, M.D. for
the HIV-TR Investigators
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HIV(+) Hastalarda Bobrek Nakli

* 1 ve 3 yilhik hasta sagkalimi %95 ve %88

1 ve 3 yillik allograft sagkalimi %90 ve %74
* Hepatit C varsa
- Mortalite riskinde %57 artis

- Allograft kaybi riskinde %38 artis

US HIV Organ Policy Equity (HOPE) tarafindan 2013 yilinda HIV pozitif kisilerden

de organ alinmasinin onaylanmasi

- Siperinfeksiyon?

Stock PG, N Engl J Med 363: 2004-2014, 2010
Locke JE, ) Am Soc Nephrol 26:2222-2229, 2015
Boyarsky BJ, Ann Surg 263:430-433, 2016



HIV(+) Hastalarda Bobrek Nakli

* Bilinmeyenler
- Optimal immunsupresyon
- Optimal ART
- Viral hepatit tedavisi

* ilag etkilesimleri

- Integrase inhibitorleri ve nikleozid «reverse transcription» inhibitorleri tercihi

- Proteaz inhibitorleri ve nukleozid olmayan «reverse transcription» inhibitorleri ile kalsinérin ve MTOR inhibitorleri arasinda (sitokrom p-450

ve p-glikoprotein sistemleri)

- Ritonovir veya cobicistat ile kalsinorin inh. diizeylerinde yikselme




* Nakil 6ncesi 3-4 ay CD4 sayisi ve viral yuk kontrol altinda olmali

* Rejeksiyon oranlari daha ylksek
- IL-2 antagonistleri yerine ATG ile indiiksiyon

- ATG ile CD4 sayisinda diisme ve normale gelmesi 1 yili

bulabiliyor

e - Kalsinorin inhibitoru, steroid ve MMF ile idame

immunsupresyon
* Proflaksi
- Pneumocysitis jirovici (hayat boyu)
- CMV, Fungal

- CD4 sayisi cok dustk ise Mycobacterium avium

Kidney Transplantation in a HIV-Positive Recipient

Deirdre Sawinski' and Jayme E. Locke”
Clin | Am Soc Nephrol 14: eee—eee, 2019. doi: https://doi.org/10.2215/CJN.14051118

d ART

* -Tercihan bir integrase inhibitor

temelli tedavi

. Pl temelli tedavide kalsinorin

duzeylerinde artma

. NNRTI ile kalsinorin

duzeylerinde azalma

 -TDF yerine TAF (?)




Macch

-Lead sponsors established

i’;:ﬂ‘“’:;“;:::;:;“ Milestones in - —

Marris) HOPE Act to evaluate the safety of HIV-to-HIV kidney
Eﬂ;ﬂ legislative Language Im |‘.'l| ementation ;ngnl::;::';r;sn;pla ntatien (linicalTriaks gov
-Meet with HHS and Office of 2011-2017 Macch,

National AIDS Policy -First HIV-to-HIV kidney and liver
-Congressional briefing transplants performed at JHU

I
2 21*11 )2 B2 D) TB > >rﬁ?

F-nbnug Ft'hmﬂ

-HOPE Act conceived at Johns
Hopking University (JHU)
March

-HIV community endorsement

-Front page NY Times coverage
June

-Patential HIV'+ donor pool
estimated [study publshed in AIT)
July

<Official tranaplant comemunity
endorsement

November

-Official AMA endorsement

Figure 1.

-HOPE Act introduced

March

-Longressional Budget Office
LCOTING

-Passes Senate HELP Committee
June

“Passes full Senste unanimously
Hoveuine

-Passes Howse Energy &
Commerce Committes

-Passes full House unanimously
-President Obama signs HOPE
Act

“DHHE amends Final Rule to allow
recovery of transplantable argans
from HiV+ donors

June

“UNDS/OPTN institute policy
changes and safety measures to
allow for recovery and transplant of
HIV+ donor argans for HIV+
recipients

-Adoption of Final Rule change
November

-National Institutes of Mealth
publishes HOPE Safeguard and
Research Criteria to guide research
for HIV+ organ transplantation

-U01 Award from NIAID
HOPE in Action: A Multicenter
Clinical Trial of HIV-to-HIV
Deceased Donor Kidney
Transplantation UD1AI134591

*

Milestones in HOPE Act implementation 2013-2017. HOPE. HIV Organ Policy Equity:
OPTN. Organ Procurement and Transplantation Network

Curr Opin Orean Transplant 2018 April ; 23(2): 271-278.



Nation’s First HIV-To-HIV Kidney Transplant With Living Donor

Succeeds
Science News

Date:

March 28, 2019

Source:

Johns Hopkins Medicine

Summary:

For the first time, a person living with HIV has donated a kidney to a transplant recipient also living
with HIV. A multidisciplinary team completed the living donor HIV-to-HIV kidney transplant on

March 25, 2019. The doctors say both the donor and the recipient are doing well.
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HIV life cycle and antiretroviral drug targets

Proteolytic cleavage

™

¢ Abacavir (ABC)

¢ Didanosine (ddl)

* Emtricitabine (FTC)

¢ Lamivudine (3TC)

« Stavudine(d4T)

¢ Tenofovir (TDF)

¢ Zidovudine (AZT, ZDV)

NNRTIs
* Delavirdine (DLV)
®  Efavirenz (EFV)
®  Etravirine (ETR)
®  Nevirapine (NVP)
® Rilpivirine (RPV)

Protease inhibitors (PlIs)

Atazanavir (ATV)
Darunavir (DRV)
Fosamprenavir (FPV)
Indinavir (IDV)
Lopinavir (LPV)
Nelfinavir (NFV)
Ritonavir (RTV)
Saquinavir (SQV)
Tipranavir (TPV)

Integrase Inhibitors
® Raltegravir (RAL)
®  Elvitegravir (EVG)
*  Dolutegravir (DTG)

Fusion Inhibitor
¢ Enfuvirtide (ENF, T-20)

CCRS5 Inhibitor
®*  Maraviroc (MVC)

PK Enhancer
® Cobicistat (COBI)



