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HIV ile yasayan insanlarda;

Bobrek hasari ciddi morbitide ve mortaliteye neden olmaktadir
Bobrek hastaligi prevelansi %2,4- 17 oranindadir
Genel popullasyona gore 2-5 kat yuksektir

Sagkalim uzadikca bu oran daha da artmaktadir

Alfano G et al. J. Clin. Med. 2019; 8, 1254

Cohen SD et al. N Engl J Med 2017;377:2363-74

Gamerio J et al. HIV Medicine 2019; 20, 77—87

Hou J et al. Curr Opin Nephrol Hypertens 2018;27:000-000
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Figure 2. Major co-morbidities in the study population. Effect of age.

Knobel H, et al.Enferm Infecc Microbiol Clin. 2018.
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Acute kidney injury
Prerenal azotemia
Acute tubular necrosis
Rhabdomyolysis
Antiretroviral therapy—associated acute kidney injury
Tubulointerstitial nephritis
Immune reconstitution syndrome
HIV-associated nephropathy
HIV immune-complex kidney disease
IgA nephropathy
Postinfectious glomerulonephritis
Mesangial proliferative glomerulonephritis
Lupus-like glomerulonephritis
Membranoproliferative glomerulonephritis
Cryoglobulinemic glomerulonephritis
Other glomerulonephridites
Thrombotic microangiopathies
Urinary tract obstruction
Bladder outlet obstruction
Ureteral obstruction
Intrinsic: fungus balls, blood clots
Extrinsic: retroperitoneal fibrosis, lymphadenopathy

Cohen et al. N Engl J Med 2017;377:2363-74



Chronic kidney disease
HIV-associated nephropathy
HIV immune-complex kidney disease
Antiretroviral therapy—associated chronic kidney disease
Tubulointerstitial nephritis
Crystal nephropathy
Tenofovir disoproxil fumarate—induced nephrotoxicity
Tubulointerstitial renal disease
Diffuse infiltrative lymphocytosis syndrome
Opportunistic infections of the kidney parenchyma
Viral infections
Cytomegalovirus
Parvovirus
Herpes simplex
Other infections
Fungal infections
Mycobacterial infections, typical and atypical
Mycoplasma
Microsporidia
Bacterial pyelonephritis
Infiltrative lesions of the kidney
Lymphoma
Kaposi’s sarcoma

Cohen et al. N Engl J Med 2017;377:2363-74



HIV ve BOobrek Hasarti

Acute Kidney Injury Chronic Kidney Disease
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Acute tubular necrosis N HIV-associated nephropathy
« Granular or muddy brown casts . » Nephrotic-range proteinuria
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« Fanconi's
syndrome

« Microangiopathic hemolytic anemia
« Thrombocytopenia

« Hematuria
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Other kidney syndromes

« Diabetic kidney diseases
» Hypertensive kidney diseases
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renal disease

« Active urine sediment
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Figure 1. Approaches to Evaluating Kidney Disease in Patients with HIV Infection.

Cohen et al. N Engl J Med 2017;377:2363-74
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Kidney disease in the setting of HIV infection: @
conclusions from a Kidney Disease:

Improving Global Outcomes (KDIGO)

Controversies Conference
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Saraladevi Naic ke Frank A. Post | Nicola Weame ', Cheryl A. Winkler Michael Cheung ',
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HIV ile enfekte bireylerde;
v HIV iliskili nefropati (HIVAN),
v" Nonkollapsing fokal segmental glomertlosklerosiz (NFSG)
v HIV iliskili immune-kompleks bébrek hastaligi (HIVICK)

* ART nefrotoksisitesi,
 Komorbidite tedavi (DM,HT) iliskili bobrek hastaliklari,
» Koenfeksiyonlar (Hepatit B/C)

Akut ve kronik bobrek hastaligi riski artmistir!

Kidney International (2018) 93, 545-559;https://doi.org/10.1016/j.kint.2017.11.007



* ART’nin yaygin kullanimi ile, HIV ile iliskili nefropati (HIVAN)
prevalansi azalmistir

* Ancak; diger bobrek hastaliklarinin prevalansinda eszamanli
bir artis olmustur

* ART kullanimi ile sagkalimda uzama, nefrotoksisite ve
komorbiditelerin prevalansinda artis sebebiyle bobrek
hastaliklari spektrumu degismistir

Kidney International (2018) 93, 545-559; https://doi.org/10.1016/j.kint.2017.11.007



2010-2018 yillari arasi 437 HIV(+)
bireyin bobrek biyopsileri;

%66’sI erkek
* Ortalama yas: 53 yil
* %58 siyahi; %25 beyaz;
%17 ispanyol ve <%1 Asyali
* %80 ART aliyor

* Komorbitideler
%57 hipertansiyon
%31 DM
%27 Hepatit C koenfeksiyonu

HIVAN’nin ortadan kalkmadigi
gorulmektedir

B Rovi et al: Eecutive summary of KDIGO 2021 glomeruar diseases KDIGO executive conclusions

Breakdown of diagnoses n)*

Imrmune complex GN

Diabetic nephropathy

HIVAN

Tenofovi toxicty
Focalsegmentalglomerulosclrosis (NOS)
Global slerosis(NOS)

Acute tubularinjury

Other tubulointerstital disease
Other glomerular isease

Other vascular disease

0 0 ) 60
*Dual diagnoses were present in 1% of cases
Figure 171 The spectrum of kidney biopsy findingsin patients with HIV inthe modern era. Reproduced from Kidney Internatonal volume

97, isue 5 Kudose S, Santoriell 0, Bomback AS, et . The spectrum of kidney biopsy findings in HiVinfected patients inthe modern ra, pages
1006-1016, Copyright © 2020, with permission from the International Society of Nephrol §

BH Rovin et al. Executive summary of KDIGO 2021 glomerular diseases



Akut Bobrek Hasari

ABH tanimlamasi; Asagidakilerden birinin varligi

e Serum kreatininde 48 saat icinde >0.3 mg/dL artisin olmasi

 Serum kreatininde 7 glin icinde bazala gore >1.5 kat

artmasi

e Son 6 saatte idrar volimi <0.5 mL/kg/s olmasi

KDIGO:The Kidney Disease Improving Global Outcomes



ABH Insidansi

Ayaktan hastalarda % 5.7- 9.4 hasta/yIl
Gelismekte olan tlkelerdeki hastalarda %35 hasta/yil
Yatan kritik hastalarda %66 hasta/yil

ART ile akut bobrek hasari gelisme sikligi azalmasina
ragmen,;

Diyaliz  gerektiren akut bébrek hasari 3 kat artmistir

Gameiro J et al. HIV Medicine (2019), 20, 77--87
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REVIEWS IN ANTIRETROVIRAL RESEARCH

Acute kidney injury in HIV-infected patients: a critical
review

J Gameiro (5), J Agapito Fonseca, S Jorge and JA Lopes

lable 3 Risk factors for acute kidney injury {AKI) in HIV-infected patients

HIV-dependent factors HIV-independent factors Nephrotoxic drugs
(D& < 200 celsiul Avvanced age HIV-related
Viraemia > 10 000 copies/ml. Male gender Nuclenside reverse transenptase inhibitors [abacavir, tenofavit)
History of ART exposure Black race Protease inhibitors (indinavir, ritonavir, atazanavir)
AlDS-defining illness Diabetes Nonnucleoside reverse transcriptase inhibitors (nevirapine)
(kD Nan-HN-related
Hypertension Antibiotics {aminoglycosides, cotrimaxazal, rifampicine, pentamidine|
HCV coinfection Antivirals (foscarnet, acyclovie, cigofovir)
Liver diseast Antifungals (amphotericine B)
low serum albumin NSAITS
Low body mass index Contrast
Hypomagnesaemia
SAPS I
APACHE N

ART, antiretrovieal therapy; CKD, chronic kidney discase; HOV, hepatitis C virus; NSAIDs, nonsteroidal anti-inflammatory drugs; SAPS, Simplificd Acute
Phwysiology Score; APACHE, Acute Physiology and Chronic Health Evaluation,




HIV ile enfekte bireylerde ABH nedenleri

* CART kullanimindan 6nce
Prerenal nedenler

* CcART kullanimi ile;
llaca bagh nefrotoksisite

v’ Prerenal durumlar ve Akut tubiler nekroz ABH’ nin dnemli
nedeni olmaya devam etmektedir

Gameiro J et al. HIV Medicine (2019), 20, 77--87



Review article

INTERNATIONAL JOURNAL OF

STD &AIDS

HIV and renal disease: a contemporary
review

Joana Gameiro, Sofia Jorge and José A Lopes

Table 1. Causes of acute kidney injury in the HIV-infected patent.

Intermadonal journal of STD & AIDS
2018, Vel. 29(7) 714719

{©) The Author(s} 2018

Reprints and permissions:
sagepub.co.uk/journalsPermissions nay
DO 10.1177/0956462417750710
journals.sagepub.com/home/sed

$SAGE

Disease Causes

Pre-renal Diarrhoea, vomitng, chronic hepatic disease, sepsis

Vascular Thrombotic microangiopatchy

Glomerular Immune complex-mediated glomerulonephritis (secondary to hepatitis C, post-infectious),
HIVAN

Acute wbular necrosis Sepsis, nephrotoxins {aminoglycosides, amphotericin B, acyclovir, cidofovir, tencfovir, pent-
amidine), rhabdomyolysis

Acute interstitial nephritis Drugs (cotrimoxazole, rifampicin, foscarnet, nevirapine), cytomegalovirus infection

Intra-tubular obstruction Sulfadiazine, Indinavir, foscarnet, acyclovir

Post-renal Lithiasis, tuberculosis, fungal infection, neog

Intravenous drug abuse related Sepsis, endocarditis, rhabdomyolysis

HIV: human Immunodeficancy viruss HIVAN: HiV-assoclated nephropathy,

En sik Nedenler
v’ Sepsis
v Nefrotoksik ila¢ kullanimi

v’ Hipovolemi

v" Kontrast madde kullanimi



KRONiK BOBREK HASTALIGI (KBH)

* Bobrek hasar gostergeleri olmasa bile,

* 3 aydan uzun stire GFR <60 mL/dk/1.73 m?

Kidney Discase

A Normal

120

GFR



KBH Prevalansi

Avrupa’da %2.5, Kuzey Amerika’'da %7.4

Afrika'da kronik bobrek hastaligi (KBH) prevalansi %5,5 -
%48,5 ve dunyanin geri kalaninda %3,5 - 27

Enfekte olmayan bireylerle karsilastirildiginda;
e 2-5Kkat yuksek
* SDBH gelisme sikhgi 2-20 kat yUksek

Proteintri varligi da kriter alindiginda %33

cART’nin daha erken uygulanmasiyla HIV’e bagli son evre
bobrek hastaliginin prevalansi ve insidansi azalmistir

Alfano G et al. J. Clin. Med. 2019, 8, 1254
Gamerio j et al. International Journal of STD & AIDS 29(7)
Naicker S. Clinical Nephrology, Vol. 93 — Suppl. 1/2020 (587-593)



Geleneksel Risk Faktorleri
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HIV-related factors:

Viral replication >100.000

CD4 counts <200

Chronic inflammation
Polyclonal Ig expansion
Immune complex formation

Accelerated aging

Apoptosis

Hypercoagulability

Host factors:
Age
Ethnicity

APOL1 risk alleles Disease Dyslipidemia

l Co-morbidities:
Chronic Kidney PR |

Hypertension

/7 AY

Co-infection:
Hepatitis C
Hepatitis B

Treatment:
Combination ART

Hou J et al. Curr Opin Nephrol Hypertens 2018, 27:000—-000



Host genetic
susceptibility

Socio-
demographics

HIV iliskili KBH

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

HIV-related
factors

Underlying CKD

Co-infections arolicy

(s N\
)

3

B
“ J

Kidney International (2018) 93, 545-559



HIV nasil bobrek hasari yapar?

* Bir nefronun tim yapisini etkileyebilir
* Direkt etki;

— Renal parankimal hicreler tzerine sitopatik etki
 Indirekt etki;

— HIV antijenlerine hiperimmun reaksiyon

— Immiin komplekslerin depolanmasi

— Nefrotoksik ilaclar
— Diger koenfeksiyonlar

Glomerulus

Alfano G et al. J. Clin. Med. 2019, 8, 1254



INTERNATIONAL JOURNAL OF

Review article STD &.J AI D s

Inernadonal journal of STD & AIDS
. 2018, Vol. 29(7) 714-719
HIV and renal disease: a contemporary  Tho Autorty 018
. Reprints and permissions:
reV| ew sagepub.co.uk/jourmalsPermissions nav
DO 10.1177/0956462417750710
journals.sagepub.com/homestd
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Joana Gameiro, Sofia Jorge and José A Lopes

Table 2. Causes of chronic kidney disease in HIV-infected patients.

Causes Disease

HIVerelated HIV-associated nephropathy (HIVAN)
HIV immune complex disease of the kidney (HIVICK)
Thrombotic microangiopathy
Not HIV-related Diabetic nephropathy
Hypertensive nephrosclerosis
HCV-retated glomerulonephritis, amyloidosis, focal segmental glomerulosclerosis, minimal
change disease
Drugs Abacavir, atazanavir, indinavir, lopinavir, tenofovir
Intravenous drug abuse-related Heroin nephropachy

HCV: hepatms C wrus; HIV: human immunodeficsency virus




Table 1. Spectrum of Renal lesions in HIV infection.

Kidney disorder Associations/subtypes

Tubulointerstitial disease

Acute kidney injury Sepsis, toxins, drugs

Proximal tubular injury Tenofovir, adefovir, codofovir, didanosine

Chronic tubular injury amphotericin, tenofovir, adefovir, cidofovir

Crystal nephropathy Indinavir, atazanavir, sulphadiazine, cipro-
floxacin, acyclovir (1V)

Interstitial nephritis Infections (including HIV, BK virus), following
ART, drugs

Glomerular lesion
HIV-FSGS or “Classic” HIVAN (FSGS with collapsing | APOLT risk variants
glomerulopathy, microcystic tubular dilatation,
interstitial inflammation)

HIV-ICD (this group may have co-infection with Mesangial proliferative
hepatitis B or C) Membranoproliferative (types | and Ill)
Lupus-like

Exudative-Proliferative
Crescentic

IgA
Membranous
Various glomerulonephropathies Minimal change disease
(this is a heterogeneous group with different Membranous nephropathy
etiologies) Immunotactoid nephropathy
Amyloidosis
HIV-TTP/HUS TTP; HUS

FSGS = focal segmental glomerulosclerosis; HIVAN = HIV-associated nephropathy; ICD = immune com-
plex disease; TTP/HUS = thrombotic thrombocytopaenic purpura / hemolytic uremic syndrome. Repro-
duced from [28].

Naicker S. Clinical Nephrology, Vol. 93 — Suppl. 1/2020 (S87-593)



Son yillarda kronik bébrek hastaliginin etyolojilerinin siklik
siralamasinda degisim izlenmekte

Nefrotoksisite, DM, nefrosklerozdaT
Glomertuler hastallktal

Hipertansiyon ve DM’ye bagli nefropati %50’sinden sorumliu

Campos P, et al. Clinical Kidney Journal, 2016, vol.9, no. 6, 772-81



HIV iliskili Nefropati (HIVAN )

Ilk 1984 yilinda tanimlanmis
Siyahi irkta daha sik

APOL1 geni olanlarda daha sik
Glomerulopati ve Podositopati

Ciddi proteinuri ve bébrek fonksiyonlarinda hizli bozulma

FSGS (Fokal segmental glomeruloskleroz)’'nin kollaps formu ile
tani konulur

Insidansi antiretroviral tedavisi sonrasi giderek azalmistir

Kidney International (2018) 93, 545-559



HIVAN Patogenezi
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Figure 2, Pathogenesis of HIV-Associated Nephropathy.




Immun Kompleks Boébrek Hastalig
(HIVICK)

Beyaz&siyah irk

lleri evre HIV enfeksiyonu ve yiiksek viremi ile iliskili

Immun kompleksler; HIV antijeni ve antikor (gp 120 HIV’e
karsi) icerir

Mezengiyal, subendotelyal, intra ve epimembrandz immun
kompleks depolanmalari vardir

HIVAN’a gore daha fazla B hicreleri

Bobrek yetersizligi, mikroskopik hematuri, hipertansiyon ve
nefrotik sendrom

SDBY insidansi HIVAN’I olan hastalarda gozlenenden daha
dusuk
Tani biyopsi

Kidney International (2018) 93, 545-559
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immiin Kompleks Aracili Glomeriiler
Hastalik

IlgA nefropati-HIV varliginda
Lupus-benzeri glomerulonefrit- HIV varliginda

Lupus nefriti- HIV varliginda

Membranoz nefropati- HIV varliginda

Membranoproliferatif patern glomerulonefritler- HIV varliginda
Endokapiller proliferatif and ekstdatif glomerulonefritler- HIV varhiginda
Post-streptococcal, staphylococcal-iliskili, diger

Fibriller veya immunotactoid glomerulonefrit-HIV varliginda

Diger immun kompleks hastaliklar- HIV varliginda

ART tedavisi ile dliizelme ?

Kidney International (2018) 93, 545-559



llac Nefrotoksisitesi

* HIV ile enfekte bireyler tedavilerinde kullanilan ilaglar
acisindan da risk altindadir

e Antiretroviral tedavi

* Firsatci enfeksiyon tedavisi (Asiklovir, TMP-SMX, Aminoglikozidler,
Amfoterisin)

» Koenfeksiyon tedavisi
 Komorbidite tedavisi

* llac nefrotoksisitesi akut veya kronik bébrek hasari ya da asit-
baz, elektrolit bozukluklari ile ortaya cikabilir




ART Nefrotoksisitesi

Direkt;
— Tabdler disfonksiyon
— Akut intertisiyel nefrit
— Renal kalkdl

Indirekt;
— Hatali ilag dozu
— llag-ilag etkilesimi
— Rabdomyoliz
— Laktik asidoz
— Metabolik komplikasyonlar

-ART iliskili ABH tedavinin ilk yilinda, 6zellikle ilk 3 ayinda daha sik (10
kat)

-lleri evre veya ciddi KBH nadir
Cohen et al. N Engl J Med 2017;377:2363-74



Antiretroviral group  Kidney damage mechanism Kidney manifestations
NRTI
Abacavir Inhibition of mitochondrial DNA polymerase; oxidative AKI, AIN (case report)
Didanosine phosphorylation and endogenous nucleotide kinases Fanconi or Fanconi-like syndrome
Lamivudine Type B lactic acidosis
Stavudine Nephrogenic diabetes insipidus (case reports)
Zidovudine
NtRTI
Tenofovir Direct proximal tubular epithelial cells toxicity Fanconi syndrome
Intracellular accumulation Nephrogenic diabetes insipidus
Mitochondrial depletion AKl
Osteomalacia
NNRTI
Efavirenz Unknown Minimal change disease (case report)
Nevirapine Hypersensitivity Urolithiasis (case report)
AKI (case reports)
Protease inhibitors
Indinavir Intratubular drug precipitation due to poor solubility AKl and CKD
Atazanavir (mainly for indinavir, atazanavir) Acute and chronic interstitial nephritis
Nelfinavir Nephrolithiasis, asymptomatic arystalluria, crystal
Amprenavir nephropathy
Saquinavir Papillary necrosis
Lopinavir
Ritonavir
Integrase inhibitors
Raltegravir Skeletal muscle toxicity Rhabdomyolysis and AKI (case reports)

e —————

N, ki evers rnscoptaehiitor, ERT, o e canspats KT mon nucoidreves ot o, A, acte iy iy



TDF Nefrotoksisitesi

e Akut Bobrek Hasari
* Kronik Bobrek Hastaligi

 Proksimal tiibuler hasar
- Fanconi sendromu

- Izole hipofosfatemi

- Kemik mineral dansitesinde azalma

Kidney International (2018) 93, 545-559



TDF Nefrotoksisitesi

Proksimal tubullerde dilatasyon ve inkltizyon cisimcikleri ile

hasara neden olur

Onemli kimulatif nefrotoksisite potansiyeli

Disuk derecede proteintri ve ciddi fosfaturi sik
Ciddi tubuler toksisite nadir;
Fanconi sendromu (<0.1%)

eGFR’de azalma, osteomalazi ve kemik kiriklarina yol

daCd bilir Cohen et al. N Engl J Med 2017;377:2363-74
Alfano G et al. J. Clin. Med.2019,8,1254
Kidney International (2018) 93, 545-559



TDF: Proksimal tuibuiler hasar mekanizmasi

Basolateral

| F Proksimal tibdil hiicrelerinde birikir ve mitokondriyél hasar yapar
TAF ise birikmez

Cohen et al. N Engl J Med 2017;377:2363-74



TDF Nefrotoksisitesi

TDF alan hastalar tubuler disfonksiyon acisindan yakin takip
edilmelidir

v’ Serum kreatinin diizeyleri
v Hipofosfatemi

v/ Urik asit

v Glikozuri

v’ Proteindiri

TDF’nin
* Kesilmesi veya
* Non-Tenofovir ilac veya TAF a degistirilmesi ile

- Renal fonksiyonlarda iyilesme meydana gelir



GFR’yi Etkileyen Antiretroviraller

* Hesaplanan GFR'de %5-20 ml/dk

azalma
(Renal fonksiyonda diists
olmaksizin kreatinin seviyesinde Reinnd

artis)
-Dolutegravir
-Rilpivirin
-Ritonavir

-Cobicistat

Proximal Tubule

® Organic Cation Transporter 2 (OCT2)
® Dolutegravir

Dolutegravir

Decreases tubular secretion of
creatinine via inhibition of OCT2

Peritubular capillar

U 1



Bobrek Hasarinda Risk YOnetimi

 Erken ART ile immuno-virolojik kontrolt saglamak
* Renal disfonksiyonu erken tanimak ve dnlem almak

PROGRESSION OF CHRONIC KIDNEY DISEASE (CKD]

INCREASED KIDNEY
ke RISK DAMAGE




HIV Hastalarinda Renal Degerlendirme

* HIV tanisi kondugunda

* ART baslangicinda ve modifikasyonunda

EACS Guidelines 2021
Kidney International (2018) 93, 545-559



HIV Hastalarinda Renal Degerlendirme

Risk faktorlerini saptamak
Degistirilebilir risk faktorlerini duzeltmek
Bobrek fonksiyonlarini degerlendirmek

Altta yatan bobrek hasari varliginda etyolojisini
aydinlatmak



Bobrek hasari gostergeleri

Albuminuri veya proteinuri

Kreatinin klirensi

Tubduler hastaliga bagli elektrolit ve diger anormallikler
Histolojik olarak belirlenmis anormallikler

Goruntuleme ile belirlenmis yapisal anormallikler



HIV Hastalarinda Renal Degerlendirme

* Anamnezde mevcut hastaliklar, aile dykusda, ilaglar
e FM’de TA ve VKI
e Serumda;

— kreatinin

— fosfat

— eGFR (CKD-EPI)



Serum Kreatinini — GFR iliskisi

RN
(o))
|

Bobrek fonksiyonlarinin %50’si azalmadan

serum kreatinin konsantrasyonu yukselmez!

RN
N
I

Serum kreatinini (mg/
EEN oo

5
0 . ¢ . —9
3 60 9 12
0 GFR (ml/dak) 0 0

Kreatinin klirensi hesaplanmali



Renal Degerlendirme

eGFR hesaplanmasi (yas, cinsiyet, irk, serum kreatinin)
— MDRD
— CKD-EPI : esas, onerilen (kreatinin ya da sistatin C ile dlculebilir)
— Cockcroft and Gault (+agirlik; - irk) : ilac dozu ayari
Serum sistatin C;
— Kreatinine gore daha dogru sonuc verir
— Tubdler reabsorbsiyon ve sekresyona ugramaz
— Yas ve kas kitlesinden etkilenmez.
— Tiroid fonksiyonlari, steroid kullanimi, inflamasyon sonuclari
etkileyebilir
CKD-EPI-2021 (serum kreatinin ve sistatin C birlikte kullanimi)
En dogru eGFR sonucu



24 saatlik idrarda CrCl

Altin standart yontem

e VKI <19 kg/m2 veya >35kg/m2
e Ciddi kas anormallikleri
e Ciddi KC hastaligi

Kreatinin klirensi hatali sonuc verebilir



Idrar analizi

e Proteinuri veya albuminuri
* |drar sedimenti
 TDF alanlarda idrar glukozu

*Idrar test stripi, esas olarak albuminuriyi belirler (distik-molekul-
agirlikli proteinleri belirlemez)

Glomeriilar 012 SPOT IDRARDA;
fonksiyon s protein/kreatinin orani (UP/C) ve
5 . .
e alblimin/ kreatinin orani (UA/C)
Tiibliler 1% E
fonksiyon { . e UA/C > glomeruler hasar
a e UP/C - glomeruler + tubuler hasar

Jose L. Gorriz, et al. Nefrologia 2014;34(Suppl.2):1-81
Kidney Int. 2018;93(3):545-559
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groups

* Skorlama sistemi eksternal validasyon

* Hicbir skorlama proksimal tiibiilopatiyi (TDF) veya

nefrolithiasisi (atazanavir) 6n géremiyor.




HIV hastalarinda KBH gelisme riski skorlari

I VEtEIanS AdmiRIStSHion
HIV maruziyeti
Hepatit C
Yas (yil
eGFR (ml/dk/1.73 m?
Cinsiyet
CD4+ hiicre sayimi  (/ Nadir > 200 -1 simdiki < 200 1
mm?3
Hipertansiyon
o N/A > 140 mmHg 1
Sistolik kan basinci
Kardiyovaskiiler hastalik
Diyabet
Plazma glukoz
N/A > 200 mg/dl (2.26 mmol/I) 1
Plazma trigliserid
Proteinuri

KBH gelisim riski (eGFR < 60 ml/dk/1,73 m2 > 3a

Yiiksek



KBH PROGNOZ SINIFLAMASI

Albuminuria categories
(expressed as mg albumin per g creatinine in urine)

Al A2 A3
(<30 mg/g) (30300 mg/g) (>300 mg/g)
Normal to mildly increased ~ Moderately increased Severely increased

G1(290)
Normal 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




HIV Pozitif Bireylerde KBH Tani ve Yonetimi

Perform CKD risk stratification

\
-[1 eGFR <70 I
| —
| ' uPCR >500 I
| Age <50 4—[ Age >60 |
Hepatitis C co-infection
Immunodeficiency

— Diabetes mellitus
Uncontrolled hypertension

- | History of cardiovascular disease

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

TDF: Tenofovir Disproksil Fumarat; 1DV: Indinavir
ATV: Atazanavir; LPV: Lopinavir

&
2
éll

Swanepoel et al. Kidney Int 93: 545-559, 2018
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CKD screening CKD monitoring Nephrology referral
(At HIV diagnosis/disease stage\ + At least annually /Among patients with the following:
assessment and ART iNtialion el | + GFR estimation 7 Unexplained AKI or CKD
* GFR estimation by serum + Proteinuria assessment 7 Rapid kidney function decline
Z;eua:t?;r':e-based CKD-EP) o New onset or worsening proteinuria
o Pectaliina Gakssiier 1 CKD Stage G3b/G4 for kidney
. P replacement therapy preparation
and kidney transplant evaluation

% ®

CKD monitoring A\



CKD monitoring

\

 Low CKD risk

x

* 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 y

, On TDF plus
ritonavir or
cobicistat

\

« Twice yearly during follow-up (if clinically stable; more frequently if ¢GFR deciine |
or marked hypophosphatemia is present)

* GFR estimation

* Proteinuria assessment

+ Serum phosphorus

+ Urinalysis

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

( Established CKD

J
* Follow KDIGO guidelines for monitoring W/




Kidney Disease: Definition, Diagnosis and Management

Diagnosis of kidney disease
oGFR'/
> 60 mL/min > 60 mL/min, but >30.560mL =30 mUmin
accelerated decline of min
eGFR’
UACT <3 Reguiar follow-up
VA/C™ 3-30 + Check risk factors for CKD, use of nephrotoxic medicines

Including ART and petential artificlal decline In @GFR™

+ Discontinue or acjust drug dosages where appropriate’”!

+ Parform renal ultrasound

« If hasmaturia present with any level of protelnuria refer to
naphrologist

» Refer {o nephrologist if new CKD or progressive decline in
eGFR

Proteinuria (mg/mmol)™

UAICH > 30
" Defined as cecrease In eGFR of 5 mL/min per year for 3 consecutive years or cenfirmed 25% eGFR decline from baseline

Version 11.0
October 2021




1. ART

It

HIVAN veya HIV immiin kompleks hastaliginda ART basla
immiinkompleks hastaliklarda immiinsipresif tedavinin rold
Renal biyopsi

TDF yerine non-tenofovir ilag veya TAF baslanmasini
degerlendir

UP/C 15-50 mg/mmol

eGFR >60 ml/dk, fakat takip eden 3 yil boyunca eGFR’de 5mL/
dk diislis veya bazal eGFR’den %25 disus

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

Ucilincii ajan olarak PI/r kullanilmasi

TDF yerine non-tenofovir ila¢ veya TAF

eGFR < 60 ml/dk

UP/C > 50 mg/mmol

Nefrotoksik ila¢ kullanimi

Onceki TDF toksisitesi (proksimal renal tiibilopati)

eGFR J 0zellikle £ 10 ml/dk olanlarda TAF kullanimina ait
veriler sinirli



2. ACE inh. veya ARB bagla Baslandiginda veya doz artirildiginda eGFR ve potasyum
. Hipertansi
: [PEREMENEN UEREE diizeyinin yakin takibi

B
b. Proteindri a. Hedef kan basinci < 130/80 mmHg

2 Sl Ol EmlEy KBH ve proteiniri KVH igin bagimsiz faktorleri

a. Nefrotoksik ilaglardan
kacin (sigara, kilo,
diyet)

b. Yasam tarzi degisiklikleri

c. Dislipidemi ve diyabet
tedavisi

d. ilag dozlarinin ayarlanmasi



ARV lliskili Nefrotoksisite

Proksimal tiibiilopati ve biri varsa TDF Degerlendirme:
1.  Proteindri: dipstik > 1, veya UP/C'de *  Proksimal renal tubilopati/renal Fanconi sendromu testleri
artis > 15 mg/mmol *  Renal kemik hastaligi (hipofosfatemi renal kaynakli ise): 25(OH)
2. eGFR deilerleyici azalma ve eGFR < vitamin D, PTH, DXA 6l¢imu
90 ml/dk TDF’yi non-tenofovir ilagla veya TAF ile degistir
3.  Fosfatiri: Hipofosfatemi *  Tabuler proteindri ve/veya glukozdri
4. Diyabetik olmayanlarda glukoziiri *  Baska neden yokken eGFR’de ilerleyici azalma

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

Nefrolithiasis: DV Degerlendirme:

1.  KristalUri *  Kristaliiri/tas hastaligi icin idrar analizi

2. Hematdri ATV(DRV) * Nefrolithiasisin diger nedenlerini ekarte et
3.  Lokositiri « idrar yollari goriintiilemesi (CT dahil)

4. Lomber agri IDV/ATV’nin kesilmesi

5.  Akut bobrek yetersizligi *  Bobrek tasi varsa

*  Tekrarlayan lomber agri +/- hematuri

interstisyel Nefrit: Degerlendirme

IDV
1. eGFR'de ilerleyici azalma ATV * Renal USG
2. Tlbular proteintri/hematuri * Nefroloji konsiltasyonu
3. Eozinofiluri (akut durumda) IDV/ATV’nin kesilmesi

* eGFR'de progresif diislis ve baska bir neden yoksa

4. Lokosit silendirleri
eGFR’de ilerleyici azalma (yukaridakiler TDE Tam degerlendirme
olmadan) * KBH igin risk faktorleri

PI/r * PRT,UA/C, UP/C

 Uriner USG
Potansiyel nefrotoksisitesi olan ARV’lerin kesilmesi
* Baska neden yokken eGFR’de ilerleyici azalma



BOBREK FONKSIYON BOZUKLUGUNA GORE ARV’LERIN DOZ AYARI

eGFR (mL/min) :
|2 50 3049 10-20 <10 (e s
300 mg qi2h or No dose adjustment required
800 mg q24h

FTC" 200 24h 200 mg q72h 200 mg q96h 200 mg q24h™
3rc 300 mg q24h 150 mg q24h 100 mg q24h* 50-26 mg q24h™ | 50-25 mg q24h™ ™
TDF™" Not recommended | Not recommended

300" mg q24h 300" mgq48h | (300" mgq72-98h, | (300 mg g7d. 300" mg q7d™

if no altemative if no alternative)

TAF=~ 25" mg q24h No data 25 4h
ZDV 300 mg q12h No dose adjustment required 100 mg q8h 100 mg q8h™"
Combinations
ABC"'3TC"Y 800/300 mg q24h
ZDViaTC 300/150 mg q12h Use individual drugs
ABCRTCZDV 300/150/300 mg q12h
TAFMIFTCH 257200 mg q24h Use individual drugs'™ 25/200 mg q24™
TOF"IFTCY 3007200 mg q24h | 3007200 mg q48h Use individual drugs
NNRTIs
EFV 600 mg q24h No dose adjustment required
ETV 200 mg q12h No dose adjustment required
NVP 200 mg q12h No dose adjustment required | Additional 200 mg"_
RPV 25 mg q24h No dose adjustment required
TAF"IFTC"/RPV 257200125 mg q24h Use individual drugs™ 257200V25 myg a4k
TOF““JFTC/IRPV 00420025 mga2en | Usendwidualdrgs
DOR 100 mg q24h No dose adjustment required; < 10: no PK data
TDF*"J3TC"/DOR 300'*//300/100 mg q24h Use individual drugs




BOBREK FONKSIYON BOZUKLUGUNA GORE ARV’LERIN DOZ AYARI

Pis'""
ATVic 300/150 mg q24h
Do not initiate if No dose adjustment required ™’ Not recommended
eGFR < 70 mU/min
if used with TOF *
ATVir 300/100 mg q24h | No dose adjustment required™” wiotrecommended
DRVIr 800/100 mg q24h
800/100 mg q12h | No dose adjustment required™"
DRV/c 800/150 mg q24h | No dose adjustment required™"” Not evaluated
Do not initiate if
eGFR < 70 mU/min
if used with TODF *
TAFJFTCIDRV/c 10/200/800/150 mg q24h | Use individual drugs
LPVir 400/100 mg q12h | No dose adjustment required™"
Other ART
RAL 1 x 400 mg tablet | No dose adjustment required™
qQi12h or
2 x 600 mg tablets
q24h
DTG 50 mg g24h No dose adjustment required ™"
3TC/DTG 300/50 mg q24h Use individual drugs
ABC"'3TC/IDTG 600/300/50 mg Use individual drugs™'
q24h
RPVIDTG 25/50 mg q24h No dose adjustment required ™"
TAFIFTCHIBIC 25/200/50 mg q24h | No dose adjustment | Not recommended if @GFR > 15 - <30 mL/ | No adjustment if on
required ™" min or if aGFR < 15 mU/min without chronic | HD, however, use
HD as safety not established should generally be
avoided and only
usad if potential
benefits cutweigh
potential risks ™"
ssilLsllS
TAF"IFTC"/EVG/c 10/200/150/150 mg q24h Not recommended ™ VARV ) mg
q24h™
TDF"/FTC"IEVGI/c 300""/200/150/150 | Not recommended
mg q24h
Do not initiate if
aGFR <70 mL/min




Nefroloji konsiultasyonu

GFR’de ciddi (>%25) azalma ve GFR <60 mL/dk (nefrotoksik
ilacin uzaklastirilmasina ragmen)

Albumintri/proteiniri veya yiksek KB ile beraber hematiiri

Albumintri >300 mg/gin

. Nephrology referral
lleri KBH (GFR <30mL/dk)

' Among patients with the following:
2 Unexplained AKI or CKD
7 Rapid kidney function decline
2 New onset or worsening proteinuna

o CKD Stage G3b/G4 for kidney
replacement therapy preparation
and kidney transplant evaluation

EACS Guidelines 2021
Kidney International (2018) 93, 545-559



Renal Replasman Tedavisi (HD - PD)

e Sagkalim HIV (-) olan hastalarla benzerdir

 Hemodiyaliz ve periton diyalizinde sagkalim
degismemekte

* HD cihazini ayirmak gerekli degil
* Eslik eden HBV koenfeksiyonuna dikkat edilmeli!

(O zaman HD cihazi ayrilmal)



HIV (+) BOBREK NAKIL ALICILARINDA
SECIM KRITERLERI

» Bobrek nakli icin standart kriterleri karsilamasi ve;

» Nakil 6ncesi en az 6 ay boyunca etkin HIV baskilanmasinin saglanmasi
* HIV-1 RNA saptanamayacak diizeyde
* CDA4+ hucre sayisi >200 hiicre/mm?3

» Aktif firsatcli enfeksiyon olmamasi
» Hikayesinde;

* Progressif multifokal ensefelopati

* Primer SSS lenfomasi

* Pulmoner aspergillus

* Visseral Kaposi sarkomu

e Coccidiomycosis

* Kronik intestinal cryptosporidiosis

olmamasi

» Hepatit B ve/veya Hepatit C koenfeksiyonu olanlarda hepatolojik
degerlendirme

Kidney Int. 2018;93(3):545-559



SONUC OLARAK;

* HIV tanisi konan her hastada risk analizi yapilmall

* Tedavide kullanilan ilaclarin olasi nefrotoksik etkileri g6z

onunde bulundurulmali

* Bobrek hasari olusmadan dogru zamanda ila¢c doz ayari ve ilac

degisimi yapilmal
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* Tesekkdrler...



