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50 yasinda erkek hasta
Ates yuksekligi,

bulanti, kusma,

kanl idrar yakinmalariyla
aclil servise getirildi

Acil serviste yapilan
tetkiklerde

Lokosit:20000/mm3,
Kreatin: 4.57mg/dl (GFR:15
ml/dk),

Yapilan USG’de: Renal
parankim ekojenitesi Grade
2 diffuz artmis
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Hasta ARY ve Pyelonefrit on

tanilari ile dahiliye klinigine
yatiriimis
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Yatis sonrasi ayrintili sorgulamasinda yakinmalarinin 20
gundur devam ettigi ogrenildi.

Bu sure icinde bagka bir merkeze basvurdugu, orada da
kreatinin degerinin yuksek oldugu soylenmis.

Hastalik oncesi oral aliminda azalma, analjezik kullanimi,
bitkisel ila¢ kullanimi anamnezi yok.

Ozgecmisinde astim tanisi diginda 6zellik yok. Dizenli
olarak aldigi ilag yok




Fizik Muayenede:

Genel durum orta, bilin¢ acik, koopere, oryante

Ates: 37.8°C, NDS: 85/dk, TA: 110/70 mmHg,

Solunum sistemi muayenesinde ekspiryumda uzama disinda
patolojik bulgu yok
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Kalp sesleri ritmik, ek ses, sufl yok

Bati rahat, barsak sesleri normoaktif, organomegali yok

Kostovertebral aci hassasiyeti +/+

Pretibial odem yok

Patolojik LAP yok
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Hastanin idrar ve kan kulturu alindiktan
sonra Seftriakson 1*2 gr/gun |V dozda
baslanmis

Uriner USG’de: Parankim ekojenitesi Grade
2 artmis. Kortikomeduller ayrim net olarak
yapilabilmekte, kalkul, kitle, pelvikaliektazi

1zlenmedi. Mesane dolumu homojen




TIT: 80 eritrosit, 2 16kosit,
4+proteinuri

24 saatlik idrarda protein: 1. 2
g/gun

GFR: 9ml/dk




Nefroloji konsultasyonu sonucu:
Kontrastsiz Batin BT, KRY

acisindan tetkiki onerildi

Proteinuri saptanmasi sonrasi
nefroloji uzmaninca renal biyopsi
planlanmasi, biyopsi oncesi 3 gun
hemodialize alinmasi onerildi




Hemodializ oncesi istenen rutin testlerde AntiHIV pozitif
bulundu, HBsAg ve AHCV: Negatif

PPD: 10mm,

|drarda ARB: Negatif,

CMV DNA: Negatif




Hasta 9. gun AntiHIV pozitifligi
sonras! Enfeksiyon

hastaliklari Klinigine nakledildl

Hastanin son bir yilda 10-15
kKilo kaybi oldugu ogrenildi




HIV RNA:1 487 636 IU/ml, (670000 kop/ml)

Hasta haftada 3 gun HD’e devam etti.
Yatisinin 13. gununde bobrek biopsisi yapildi.
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Histopatolojik Rapor

Glomerullerde endokapiller hucre
proliferasyonu

3 glomerulde kuguk seluler kresent

Tubuler zedelenme

Mikst interstisyel inflamasyon
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Histopatolojik Rapor

Glomerul ve tubulointerstisyel
degisiklikler , spesifik olmamakla

birlikte HIV ile lliskili nefropati —
HIVAN- ile uyumludur
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Abacavir

Lamivudin

Lopinavir/Ritonavir

baslandi
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Lopinavir/Ritonavir

Raltegravir




Hasta haftada 2 gun hemodializ
programina devam etmesi

1mg/kg prednisolon tedavisinin
bir ay daha devami

ART tedavilerinin devami
onerildi
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g Hastanin son durumu: Hasta 1.5 yildir
=t takipte

Hasta, ART tedavi baglandiktan 3 ay sonra
kreatin degeri: 1.25, GFR:65 ml/dk

Tedavinin 5. ayinda kreatin degeri: 0.97,
GFR:87 ml/dk

Halen: Kreatin 0.92 mg/dl, GFR: 93ml/dk

HIV RNA: Negatif




Tarih_____|Kreatin__[GFR____|CD4(%) __|HIVRNA

20.05.2015  4.77 9.31 ml/dk

28.052015 3.74 18 ml/dk 227(15.8) 1 487 636
25.06.2015  4.66 14 ml/dk

29.06.2015 5.71 11 ml/dk

02.07.2015  5.09 13 ml/dk

06.07.2015  5.21 13 ml/dk

23.07.2015  1.75 44 mi/dk 399(25.3) 5177
07.09.2015  1.25 65 ml/dk

09.11.2015  0.97 87 ml/dk 854 (32.6)  Negatif
10.02.2016  1.05 79 ml/dk

04.04.2016  1.09 76 ml/dk 725(25.8) <100
31.08.2016  0.91 94 ml/dk 765 (30.5) <100

22.11.2016  0.92 93 ml/dk 1002(34) Negatif
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86 yasinda erkek hasta

12 yildir(1999 yilindan beri) HIV
pozitifligi nedeniyle klinigimiz takibinde

12 yil once ilk basvurdugu sirada klinik
bulgu yok,




HIV RNA: 350 000 kop/ml, CD4:180mm?3

12 yil suresince hi¢ hospitalize edilmedi

Firsatci enfeksiyon atagl olmadi, duzenli
poliklinik takiplerine geldi
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Tedavinin baslangicinda zidovudin +
lamivudin + ritonavir,

Zidovudin +lamivudin + indinauvir,

Tenofovir/emtricitabin + indinavir tedavileri
aldi

Tenofovir/emtricitabin+Lopinavir/RIt. (ndinavir

tedavisinin 6. yilindan sonra kan sekerinde ylikselme gézlendigi igin indinavir
tedavisi Lopinavir/Ritonavir ile degistirildi.)




3 aylik aralarla poliklinik takibi ve
rutin tetkikleri yapildi

2 yil sonra (2013 yilinda) poliklinik
kontrolunde kreatin degeri 4 mg/d|
saptandi (3 ay onceki kontrolde 1.07
mg/dl, GFR:70 ml/dk)




Renal yetersizlige neden
olabilecek tanilar gozden gecirildi.

Batin USG, Batin BT, TIT, idrar
kulturu, idrarda ARB

USG: Renal parankim ekojenitesi
hafif artkin. Renal parankimal
hastalik




Hastada ilaca bagli nefrotoksisite
dusunuldu.

Tenofovir/Emtricitabin tedavisi kesildi.

Lamivudin + zidovudin + Lop/R
tedavisi doz ayarlayarak devam edildi.




Kretain degeri 4 ay sonunda 2.59

mg/d|

Raltegravir tedavisi kullanima
girince(2013 yilinda) tedavi Lop/R
+ Raltegravir olarak devam etti




Hastada kreatin degeri 2-2.3(GFR: 29-34 ml/dk),
arasinda deqisti.

Elektrolit degerleri normal

Idrar voliimi normal

Duzenli takip disinda aldig1 ilag yok

llaca bagli nefrotoksisite ve KRY
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Il 50 yasinda erkek hasta

Ise giris taramasi sirasinda
AntiHIV pozitifligi saptanmis

Bilinen DM’u var oral antidiabetik
kullaniyor
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Anamnezinde ates, kilo kaybi,
Ishal yok

Siddetli kuru oksurukten yakiniyor




/‘
g HIV RNA: 255 000 1U/ml, (114000 kop/ml)

CD4: 229 mms? |,

HBA1C: 9.9,
Kan sekeri: 354 mg/dl

PPD:10 mm,

Akciger grafisinde hiluslar dolgun
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Toraks BT'de parankimal lezyon saptanmadi.

TIT: Ozellik yok

G0z muayenesinde patoloji yok

INH proflaksisi baslandi

Tenofovir/emt + Dolutegravir tedavisi baslandi




Tedavinin 1. ayl sonunda HIV
RNA<100 IU/ml, rutin
biyokimyalari normal bulundu

Tedavinin 3. ayinda rutin kontrol
sirasinda Kreatin: 3.44 mg/dl
saptandi




Nefroloji konsultasyonu istendi

Tedavisi Lop/Rit + Raltegravir olarak

degistirildi

Nefroloji tarafindan yapilan tetkiklerde patoloiji

aydinlatilamadi. Bobrek biopsisi onerildi. Hasta
bugune kadar biyopsi yapiimasini kabul etmedi

Halen kreatin duzeyi 2.31 mg/dl
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18.5.2016  0.99 85 ml/dk 1017000  229(11.9)
19.07.2016  1.04 80 ml/dk 350 255(16.4)
18.09.2016  3.44 20 ml/dk
17.10 3.11 23 ml/dk <100 256(18.3)
27.12 2.66 27 ml/dk

01.02. 2.31 32 mi/dk Negatif 336(17)



Hastada ilac toksisitesine bagl
gelisen Akut bobrek hasar!

dusunuldu

Risk faktoru: Diabet







HIV ile iliskili Bébrek Hastaliklari

» HIV pozitif hastalarda hem akut hem
de kronik bobrek hastaligi riski vardir

» llaglara bagl nefrotoksisite

o HIV ile iligkili nefropati (
» Immun kompleks bobre

IIVAN)

K hastalig!

» Trombotik mikroanjiopati



Kidney Disease in HIV
-]
Acute Kidney Injury-._

-

““““““““ + End-stage Renal
___..---—— Disease (ESRD)

Nephrotoxicity ------ i

HIV-Associateer"

Comorbid Diseasg”



HIV INFEKSIYONUNDA RENAL HASTALIKLAR

77 Renal biyopsi (1999-
2003) (John Hopkins, USA)

(%89 Afrika kokenli)
HIVAN %40

FS(non-collapsing)GN
%17

Immun kompleks GN %34

Interstisyel nefrit %5
Trombotik MA %1
Amiloidozis %1

Hypertansif nefropati %1

Haas et al, Kidney Int 67:1381(2005)

99 Renal biyopsi 2003-
2004 (Baragwanath
Hospital, South Africa)

HIVAN %27

FS(non-collapsing)GN %3
Immun kompleks GN %34
Membranoz GN %13

Post-infesiyoz/IgA GN
%13

Diger GN %15
Diger %10

Gerntholtz et al, Kidney Int 69: 1885

(2006)



HIV ve Akut Bobrek Hasari

» HIV ile enfekte kisilerde daha yaygindir
o Advers sonuclarla iliskilidir
o Etyoloji

-Sepsis ARY icin en belirgin risk faktoru olarak
kalmistir

-ARY ile iliskili diger faktérler DM, HTN, KRY,
KC hastaligi

Nadkarni et al, JAIDS 2015



Acute Kidney Injury (AKI) in HIV
- 1]

e More common in HIV patients
- OR 2.8 in hospitalized patients”®
e Associated with increased mortality
- OR 5.8 in hospitalized patients”®

e Risk factors: chronic kidney disease (CKD),
advanced HIV, hepatitis C co-infection

Franceschini et al. K| 2005
Wyatt ef al. AIDS 2006*
Roe et al. CID 2008



Common Causes of AKI in HIV

-]
e [nfection (52%)

- 76% AIDS-defining
e Drugs (32%)

- Antibiotics

- ARV (indinavir & tenofovir)

- NSAIDS, radiocontrast, lithium
e Liver Failure (10%)

- 90% Hepatitis C

Franceschini et al. K| 2005
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Table 2. Univariate and multivariable analysis for factors associated with acute renal failure.

Crude IRR (95% C1) P Adjusted IRR (95% CI) P
Characteristics
Age at HIV diagnosis (per 10 year older) 1.47 (1.28-1.70) <0.001 1.04 (0.87-1.24) 0.66
Sex
Male 1
Female 0.81(0.59-1.11) 0.20 Excluded
Ethnicity
White/other 1
Black 1.30(0.96-1.77) 0.10 Excluded
HIV acquisition
Heterosexual 1 1
IVDU 2.80(1.76-4.46) <0.001 1.50 (0.75-2.91) 0.26
MSM 0.74(0.48-1.14) 0.17 1.03 (0.66-1.61) 0.89
AIDS diagnosis
Yes 19.78 (13.40-29.21) <0.001 Excluded
Hepatitis B coinfection
Yes 1.91(1.15-3.17) 0.0 1.09 (0.50-2.42) 0.83
Hepatitis C coinfection
Yes 1.81(1.17, 2.80) 0.0 1.36 (0.76, 2.44) 0.31
CART exposure status (time-updated)
No cART 1 1
Indinavir-containing CART 737 (3.18-17.06) <0.001 1.81 (0.53-6.76) 0.32
Tenolovir-containing CART 1.01 (0.61-1,66) 0.97 1.06 (0.46~-2.43) 0.89
Atazanavir-containing cCART 1.27 (0.32-5.01) 0.74 1.05 (0.20-5.49) 0.96
ART not containing indinavir, tenofovi zanavir 1.41(0.76-1.72) 0.53 1.11 (0.54-2.30) 0.78
Latest CD4 cell counts (cells/ul) (time-updated)
>350 1 1 N
201-350 1.84(1.23-2.75) 0.m 1.56 (0.97-2.48) 0.07
101200 4.54(2.98-6.93) <0.001 2,08 (1.11-3.91) 0.02
51-100 9.82 (5.85-16.46) <0.001 6.38 (3.18-12.78) <0.001
0-50 19.89(13.11-30.19) <0.001 10.29 (5.11-20.98) <0.001
[atest updated HIV RNA (copies/ml) (ime-updated) /]
<400 1
>400 1.29(0.97-1.70) 0.08 Excluded
Latest eGFR (mUmin/1.73 m?) (time-updated
>90 1 P
75-89 1.38(0.90-2.11) 0.13 1.46 (0.86-2.49) 0.16
60-74 4.81(3.07-7.54) <0.001 4.19(237-7.42) <0.001
<60 36.02 (24.45-53.07) <0.001 27.00 (16.13-44.95)

<0.001
A




HIVAN

» HIV enfeksiyonu ile iligkili bobrek
hastaligidir

e AIDS’in bir komplikasyonu olarak 1984
yilinda tanimlanmistir

» Afrika kokenlilerde beyazlara oranla
cok daha yuksek oranda gorulur

» Renal sendrom progresif renal
yetmezlik ve proteinuri ile
karakterizedir



HIV-Associated Nephropathy (HIVAN)

Black ethnicity
CD4 <250 cells/pL

Large, echogenic kidneys

Heavy proteinuria

Associated Focal and Segmental
Glomerulosclerosis in the Acquired
Immunodeficiency Syndrome

T. K. Sreepada Rao et al.

N Engl ) Med 1984; 310:669-673

MYH 15 a major-etfect risk gene for focal segmental

glomerulosclerosis

AID52004; 18: 541-b, Nat Genet. 2008; 40: 1175-84



HIV/ESRF in UK CHIC

All patients with permanent
Clinical epidemiology of HIV-associated end-stage RRT in UK CHIC (1998-2007)

renal tailure in the UK

Loveleen Bansi®, Amelia Hughes”, Sanjay Bhagani®, Nicola E. Mackie”, ¢ 68 (0131%) Of 21,948

Clifiord Leen®, Jeremy Levy”, Simon Edwards”, John Connolly®, .
Steve G. Holt', Bruce M. Hendry®", Caroline Sabin, patle“ts had ESRF

Frank A. Post™", on behalf of the UK CHIC/ESRF study group

AID52009; 23: 2517-21

* Black patients (44) °* White/other patients (24)

HIVAN 36 — Vascularhypertension/
— Vascular/HPT 1 — Glomerulonephntis 5}
— Glomerulonephritis P — Diabetes 4
— Diabetes P — Amyloid 3
— Congenital P — Congenital 2
— Unknown 1 — Unknown 3

— Confirmed 57% — Confirmed 63%



Patient characteristics (N=21948)

ESRF No ESRF P-value
N 68 21883
Yas, median 36(31-41) 34(30-40) 0.13
Kadin,N(%) 20(29.4) 4707(21.5) 0.13
Afrika koken, 44(64.7) 5418(24.8) <0.0001
N(%)
AIDS tanili, N(%)  25(38.5) 4902(22.4) 0.005
CD4 sayisi 72(27-157) 179(71-300) <0.0001
HBV+, N(%) 4(5.9) 1679(7.7) 0.58
HCV+, N(%) 5(7.4) 1594(7.3) 0.98

AIDS 2009; 23:2517-21



Characteristics of those with ESRF by HIVAN status(N=65)

N

Yas, median

Kadin, N(%)

Afrika Koken, N(%)
AIDS tanisi, N(%)
CD4 sayisi, median
HBV +, N(%)

HCV+, N(%)
Baslangi¢c GFR(ml/dk)
HIV suresi- RRT

HIVAN
35

35(29, 39)
15 (42.9)

35 (100)

16 (45.7)
70( 29-144)
2(5.7)
1(2.9)

11
196(0-1035)

Diger P-value
30 -

42(37, 48) 0.001

4 (13.3) 0.01
7(23.3) <0.0001
9 (30) <0.0001
72 (25-190) 0.67
2(6.7) 0.87
4(13.3) 0.11

50 0.01
2171(1574- <0.0001
3668)

AIDS 2009; 23:2517-21



Natural History of HIVAN

Cohort of 42 patients with HIVAN * Cohort of 36 patients with HIVAN
and 47 patients with renal diseases  |ER .
other than HIVARN

0 500 1000 1500 2000 2500
Days
..---. Lesions other thap HIVAN —— HIVAN [l compsots responsa | _ '
» Use of HAART associated with » Complete suppression of HIV replication
slower progression to RRT may slow progression to RRT

Kidney Int 66: 1145 (2004) Nephrol Dial Transplant 2006; 21: 2809




PATOGENEZ

» HIV ile bobrek epitel hucrelerinin
enfeksiyonudur

* Enfekte bobrek hicreleri icinde HIV genleri
bulunur. Transgenik fare modelinde bazi HIV
genleri 6zellikle Nef ve Vpr'nin patogenezde
rolt oldugu dustnultr

» Genetik duyarliligi iceren konak faktorleri.
Afrika kdkenlierde 12 kat daha sik tutulum
(APOL 1 geninde HIVAN riskinde artmayla

iliskili tek nukleotid polimorfizmi saptanmis)



EPIDEMIYOLOJI

» Etkin ART lerin tedavide kullaniimasiyla
HIVAN’a bagli son evre bobrek
hastaliklarinin insidansi azalmistir

 Biyopsiyle dogrulanmis HIVAN orani
1997’de %80 iken 2004 yilinda %30’a
gerilemistir

Am J Neph 2008;28:478



KLINIK BULGULAR

 Afrika kokenliler (>%90 )
» llerlemis HIV hastalig

o Agir proteinuri (Ortalama 4.1 g/gun,
%14’u <1.5 gr/gun, mikroalbuminuri de
olabilir)

» Bobrek fonksiyonlarinda hizli bozulma
(ortalama GFR 10 ve 20 ml/dk)

» Hematuri (%045-75)
» Hipertansiyon (%12-26)
» Odem (%22-59)



TANI

o Klinik bulgular HIVAN'|
dusunduruyorsa tani bobrek biyopsi ile
olmalidir

» HIVAN dusunulen hastalarin %40’inda
alternatif tanilar saptanir

Semin Nephrol 1998; 18:406



HiISTOLOJIK BULGULAR

» Kollapsing fokal segmental
glomeruloskleroz karakteristiktir

» Tubullerde dilatasyon
» Yogun intestisyel inflamasyon
» Tubuloretikuler inkluzyonlar



HISTOPATOLOIJIK BULGULAR

Light micrograph of a normal glgmerulus.




ing FGS

HISTOPATOLOJIK BULGULAR




HiISTOPATOLOJIK BULGULAR
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The glomerular, capillary lumina are obliterated by callapse of glomerular basement
membranes. with hypertrophy and hyperplasia of oyerlying glomerular epithelial cells
cantaining numerqus protein resorption droplets (Jenss' methenamine silyer. 400x).
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Electron micrograph of a normal glomerulus

Electron micrograph of a normal glomerular capillary logp showing the fenestrated
endothelial cell (Ende). the glamerular basement membrans (GBM), and the epithelial
cells with its interdigitating fook processes (arrow). The GBMis thin, and no glectron-
dense deposits are present. Two normal platelets are seen in the capillary lumen.




Collapsing FGS and Microcystic
Dllatatlon of the Tubules
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A laras tubsloreticular inglusion is seen within 2 glomsrwlar endethelial cell (slach:
micregraph, x40,000).



Electron miscagraph. in HIV-induced focal collansing alamerulosclarasis shows. oumeraus.
infrasndethelial (Eod) tubularsticwar stoustures. (accow). These skuctucss acs not seen in the




Endothelial Tubuloreticular
Inclusions (TRI)
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AYIRICI TANI

* HIVAN %56

o Klasik FSGS %21
* MPGN %6
 Amiloidozis %4

» Diabetik nefropati %4
» Lupus benzeri IKGN %4
» Digerleri %5



TEDAVI VE TAKIP

* ART almiyosa hemen baslanir,

» ART alan hastaysa toksisite acisindan
gbzden gecirilir/degistirilir

o ACE inhibitorleri ve Anjiotensin reseptor

blokorleri (proteiniirik ve/veya hipertansif
hastalarda)

» Glukokortikoidler, renal fonksiyonlar ve
proteinuri Gzerine etkili (Rutin degil)

» Takipte nefrotoksik ilaclardan sakinmak



PROGNOZ

o Genellikle kotu

57 hastanin
30’'unda ESRD

6 hasta ex

Tani konuldugu
sirada ART
alanlarda ESRD
daha belirgin

31 hasta 4.5 vyl
1zlem,

15 hastada ESRD
Virolojik stupresyon
(%70),

ESRD(%48)
hastada elde
edilmis)



Black ethnicity and low current CD4 cell count
are risk factors for HIV/ESRF

Table: Predictors of ESRF

Univanate

Multivanate

Variable

HR (95% C1)

HR (95% Cl)

Sex
Risk group

Male

Heterosexual
MSM
Other

0.59(0.34,1.02)

1
0.13(0.07,0.24)
0.54(0.26, 1.10)

2.10(0.98, 4.49)
Excluded

Ethnicity

White
Black

1
5.50(328,9.21)

1
6.93 (3.56, 13.48)

Year of starting pRRT

2003-2007
1998-2002

1
0.62(0.31, 1.25)

Excluded

Time updated CD4 count

Per 50 cellmm?’ increase

0.82(0.75, 0.89)

0.83(0.76, 0.95)

Time updated VL
Age

Started HAART (time-updated)

HCV status

<500 copies/ml
Per 10 year higher
Yes

Negative
Positive
Unkniown

0.70(0.40, 1.22)
1.01(0.75, 1.34)
1.15(0.60, 2.18)

1
0.67(0.24,1.84)
0.18(0.04, 0.74)

Excluded
Excluded
Excluded

1
1.42(0.50, 4.09)
0.25 (0.06, 1.05)

pRRT=permanent renal replacement therapy; HOV=hepatitis C

AIDS2009; 23: 2517-21




Antiretroviral Nephrotoxicity
-]
e Tenofovir (Viread®, Truvada®, Atripla®)

e Indinavir (Crixivan®)

e Atazanavir (Reyataz®) ?

e Boosted Pl ?

e Rare case reports with other agents

Kirk et al. for EuroSIDA, CROI 2010



KTD in HIV infected patients

284 consecutive HIV patients
min

Table 3. Predictors of renal tubular damage in HIV patients,

Tubular damage L'nivariate analysis Multivariate analysis
Yies™ M0 QR (95% CI P OR (959 Cl P
Mo, of p\.|l||,-1':‘_~ i3 150
Ape (vears 47 43=52 44 (39-48 1.0 {0.9=1.0 (L26 106 (1.0=1.1 (.01
Male sex (9% 75 85 0.5 {0.2=1.2 18
Body weight (kg by (57-73 F062-79 (L9 {0.9-1.0 [L.20
History of hypeftension (% 26 29 1.0{0.4-2.3 093
History of diabetes (% L1 24 1.8i0L9=3.6 (XN
Plasma HIV-RNA (log copiesml 1.7 (1.7-1.7) 1.7 (1.7-1.7 1 i0-11.4 034
CD4 cell count icells |J| Atk AB- B4 S i451=-712 049 i049=1.1 (IR
Lemgth of ART imonths 76 (39-118) 54 (10-98 0.9{0.9-1.1 024
HAART with TDF (% 91 71 10L6(3.0=-37.4 < (LI 21.64.1=-113 <0.0M
HAART with Pl (% fad 50 2301.1-4.8 [LRLE
Concomitant nephrotoxic drugs (% | 14 2.2 (0.9-5.1 0.07
Serum HOV-RNA positive (% i5 29 1.4 {06-29 .35

Serum HH\."'\'._‘.|".|-‘- tives | 12 [+ 1.8 {(L6=5.1 0.28 A|D52DD9'23'EEE-EE



Table 3. Predictors of renal tubular damage in HIV patients.

Tubular damage Univariate analysis Multivariate analysis
Yes® No OR (95% CI P OR (95% Cl) p
No. of patients 33 150
Age (years) 47 143-52) 44 (39-4b) 1.0 {0.9-1.0] (.26 1.06 (1.0-1.1) (.01
Male sex (%) 73 i 5 (0.2-1.2) (.18
Body weight (kg) b (b7-73] 70 (62-79) (L9 10.9-1.0} (.20
History of hypertension (%) 26 29 1.0(0.4-2.3) 0.93
History of diabetes (%) 50 24 1.610.9-3.6) 0.09
Plasma HIV-RNA (log copies/ml) 1.70.7-17) 1.711.7-1.7) 0.1(0-11.4) .34
CD4 cell count (cells/yl 494 (306-784) 506 (351-712) 19 (0.9-1.T) (.07
Length of ART (months) /6 (39-118) 24 (300-98) (.910.9-1.1) .24
HAART with TDF (%) 91 /1 10,6 3.0-37.4) <0001 216 41-113)  <0.00]
HAART with PI (%) b4 all L3 (11-4.6) (102
Concomitant nephrotoxic drugs (%) 1 14 2.2(0.9-5.1) 0.07
Serum HCV-RNA positive (%) 35 29 1.4{0.6-2.9) (.35
Serum HBsAg positive (%) 12 b 1.810.6-5.1) (.28




Tenofovir Toxicity
- 1]

e Classic presentation: proximal tubulopathy
- Phosphate wasting
- Metabolic acidosis
- Euglycemic glycosuria
- Elevated creatinine

e 1-2% of patients develop significant toxicity
- More frequent sub-clinical abnormalities
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Population Pharmacokinetics of Tenofovir in Human
Immunodeficiency Virus-Infected Patients Taking
Highly Active Antiretroviral Therapy
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The influence of renal function on tenofovir pharmacokinetics was investigated in 193 human immunode-
ficiency virus (HIV)-infected patients by the vse of a population approach performed with the nonlinear mixed
effects modeling program NONMEM. Tenofovir pharmacokinetics was well described by a two-compartment
open model in which the absorption and the distribntion rate constants are equal. Typical population estimates
of apparent central distribotion volome (V/F), peripheral distribution volome (V/F), intercompartmental
clearance (/F), and plasma clearance (CL(F) were 534 liters, 1,530 liters, 144 liters/h and 9.9 liters/h,
respectively. Apparent plasma clearance was related to body weight/serum creatinine ratio (BW/S_) and to
the existence of a tubular dysfunction. Concomitant treatment with lopinavir/ritonavir was found to decrease
tenofovir clearance. Individual Bayesian estimates of CL/F were used to calcolate the tenofovir area under the
concentration-time corve from time zero to 24 h (AUC,_,,). In patients without tubular dysfonction, AUC,_,,
values markedly decreased from 6.7 to 1.4 mg - h/liter for BW/S_, increasing from 0.44 to 1.73. The relevance
of a dosage adjustment based on BW/S_,, should be further evaluated.




Incomplete Reversibility of Estimated Glomerular
Filtration Rate Decline Following Tenofovir
Disoproxil Fumarate Exposure

Sophie Jose,' Lisa Hamzah,” Lucy J. Campbell * Teresa Hill,' Martin Fisher,” Clifford Leen," Richard Gilson,® John Walsh,*
Mark Nelson,” Phillip Hay,” Margaret Johnson,’ David Chadwick," Dorothea Nitsch,® Rachael Jones,® Caroline A. Sabin,'
Frank A. Post’ for the UK Collaborative HIV Cohort Study Steering Committee

"Reseanch Department of Infection and Population Health, University College London, *Kings College Hospital Nationsl Health Service (NHS) Foundation
Trust and King's College London School of Medicing, *Mortimer Market Cantre, University College Medical School, *imperial College Healtheare NHS
Trust, *Chelsea and Westminster NHS Foundation Trust, %3t George's Healthcare NHS Trust, "Royal Free Hampstasd NHS Trust, and ®London School of
Hyoiene and Tropical Medicing, Londan, *Brightan and Sussex University Hospitals NHS Trust, Brighton; "The Lothian University Hospitals NHS Trust,
Edinburgh, and ""South Tess Haspitals NHS Foundation Trust, Middlesbrough, United Kingdam

Background. Tenofovir disoproxil fumarate (TDF) has been linked to renal impairment, but the extent to which
this impairment is reversible is unclear. We aimed to investigate the reversibility of renal decline during TDF therapy.

Methods. Cox proportional hazards models assessed factors associated with discontinuing TDF in those with an
exposure duration of >6 months. In those who discontinued TDF therapy, linear piecewise regression models esti-
mated glomerular filtration rate (eGFR) slopes before initiation of, during, and after discontinuation of TDF therapy.
Factors associated with not achieving eGFR recovery 6 months after discontinuing TDF were assessed using multi-
variable logistic regression.

Results. We observed declines in the eGFR during TDF exposure (mean slopes, —15.7 mL/minute/1.73 ml."y:_:ir
[95% confidence interval {CI}, —20.5 to —10.9] during the first 3 months and —3.1 mL/minute/1.73 rnl."y::ur [95%
CI, —4.6 to —1.7] thereafter) and evidence of eGFR increases following I'_li.‘sLlr]-l'llil'II.liili[}l'l of TDF therapy (mean slopes,
12,5 mL/minute/1.73 rnl.‘y::ur [95% CI, 8.9-16.1] during the first 3 months and 0.8 mL/minute/1.73 ml.’y::ur [95% CI,
1-1.5] thereafter). Following TDF discontinuation, 386% of patients with a decline in the eGFR did not experience
recovery. A higher eGFR at baseline, a lower eGFR after discontinuation of TDF therapy, and more-prolonged exposure
to TDF were associated with an increased risk of incomplete recovery 6 months after discontinuation of TDF therapy.

Conclusions.  This study shows that a decline in the eGFR during TDF therapy was not fully reversible in one
third of patients and suggests that prolonged TDF exposure at a low ¢GFR should be avoided.

JID 2014:210 (1 August) * 363



Risk factors for KTD while receiving tenofovir

Role of polymorphisms in genes encoding drug transporters

patients meated with temolovir,

3 o=le;

Femabs sex

laipls [ tyoar|

Baody weight ipsar kgl
Hopatitis C vines coinfectior

Bedonths escdiving Tenoliovir Draatmant
Flasrma HIV RMA levol {par

COd call count iper calls/mL)

O] COPaS T

U o] et dnogs
Uzé of pratease inhibnors
Artanal by partansion

Dhabstie
Craan ifirs

clodrancs (ped mbimin

Canahe pobyTe |,h.5:-'|-','

ARCCE 12494 allela

ARLLE 30bdA allele

AEPCCE ZOTET albidki
ARCCE 45344 allola
ARCCS ool allale
AR 34630 slake

B

ABCCS 41316 slele
JLLLZAG ddA, allele
SLLZZATT ra1 1231808 A allale
ABCET 34357 allide

ASCET 1253817 alkls

Ganonpe CC M ABCCE —24 (va. CT and TT)

i ':I'.. 1L
(L0 [0

i 3
s L

a-1
204
=1
2= 5.5

L= )

=i

N
087

—
2.

111
A24

023

Table 4, Pradectors of kidney tubular dystumcteom i human smmanodehciency vines (HIY<mbected

7

Baso-lateral
Membrang

Apical
Membrane

Tubule Cell

Blood Active tubular Secretion Urine

Curr Opin Infect Dis 2009; 22: 43-48

Clin Infect Dis. 2009;48:e108-16



ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, May 2009, p. 1747-1752 Yol. 53, No. 5
0066-4804/09/$08.00+0  doi:10.1128/AAC.01194-08
Copyright © 2009, American Society for Microbiology. All Rights Reserved.

Lack of a Clinically Important Effect of Moderate Hepatic Insufficiency and
Severe Renal Insufficiency on Raltegravir Pharmacokinetics”
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Raltegravir is a human immuonodeficiency virus type 1 integrase strand transfer inhibitor with potent activity
in vitro and in vive. Raltegravir is primarily cleared by hepatic metabolism via glucuronidation (via UDP
glucuronosyltransferase 1A1), with a minor component of elimination occurring via the renal pathway. Since
the potential exists for raltegravir to be administered to patients with hepatic or renal insufficiency, two stndies
were conducied to evaluate the influence of moderate hepatic insufficiency (assessed by using the Child-Pngh
criteria) and severe renal insufficiency (creatinine clearance, <30 ml/min/1.73 m®) on the pharmacokinetics of
raltegravir, Study 1 evalnated the pharmacokinetics of 400 mg raltegravir in eight patients with moderate
hepatic insufficiency and eight healthy, matched control snbjects, Study 11 evaluated the pharmacokinetics of
400 mg raltegravir in 10 patients with severe renal insufficiency and 10 healthy, matched control subjects, All
participants received a single 400-mg dose of raltegravir in the fasted state. In study 1, the geometric mean
ratios (GMR; mean value for the gromp with moderate hepatic insufficiency/mean value for the healthy
controls) and Y% confidence intervals (Cls) for the area under the concentration-time curve from time zero
to infinity (AUC,__ ), the maximum concentration of drug in plasma (C_,,, ), and the concentration at 12 h (C;)
were 0.86 (90% CL 0.41, 1.77), 0.63 (90% CI, 0.23, 1.70), and 1.26 (90% CI, 0.65, 2.43), respectively. In study
IL, the GMRs {mean valve for the group with renal insufficiency/mean value for the healthy controls) and 905
Cls for AUC,__, C and C,; were .85 (90% C1, 0.49, 1.49), 0.68 (905 C1, 0.35, 1.32), and 1.28 {905 C1, 0.79,
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A Switch in Therapy to a Reverse Transcriptase
Inhibitor Sparing Combination of Lopinavir/Ritonavir
and Raltegravir in Virologically Suppressed
HIV-Infected Patients: A Pilot Randomized Trial
to Assess Efficacy and Safety Profile: The KITE Study
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Abstract

A nucleoside reverse transcriptase inhibitor (NRTI) backbone is a recommended component of standard highly
active antiretroviral therapy (sHAART). However, long-term NRTI exposure can be limited by toxicities. NRTI
class-sparing alternatives are warranted in select patient populations. This is a 48-week single-center, open-label
pilot study in which 60 HIV-infected adults with plasma HIV-1 RNA (<50 copies/ml) on sHAART were
randomized (2:1) to lopinavir /ritonavir (LPV/r) /100mg BID + raltegravir (RAL) 400 mg BID switch (LPV-r/
RAL arm) or to continue on sHAART. The primary endpoint was the proportion of subjects with HIV-RNA <50
copies/ml at week 48. Secondary efficacy and immunologic and safety endpoints were evaluated. Demographics




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
America
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It is important to realize that guidelines cannot always account for individual variation among patients. They
are not intended to supplant physician judgment with respect to particular patients or special clinical simations.
IDSA considers adherence to these guidelines to be voluntary, with the ultimate determination regarding their
application to be made by the physician in the light of each patient’s individual circumstances,

Keywords. HIV-1; chronic kidney discase; clinical practice guideling HIV-assodated nephropathy: kidney

transplantation.

EXECUTIVE SUMMARY relevant management questions, summarize pertinent
data from clinical gudies, and offer recommendations

Buckground for clinical care. The scope of this document is CED

Chronic kidney disease (CEDY) is defined as abnormal-  in HIV-infected adults and children in the United
ities of kidney structure or function, present for =3 States. The guidelines do not address screening, evalu-
months, with implications for health [1]. CED is  ation, ar management of H IV -welated kidney disease in

common_in human immunndcﬁcicnc:‘ virus [HIV - Eiaapcansm ined cotting




ARV-associated Nephrotoxicity

Renal abnormality® ARV Management
Proximal tubulopathy with any combination of: TOF* Bssessment:
1. Proteinuria: urine dipstick 2 1, or confimed increase in = Tests for procimal renal tubulopathyirenal Fanconi syndrome
UPIC > 30 mg/mmal” = Consoder renal bone disease if hypophosphataemia of renal orgin: mea-
2. Progressive decline in eGFR and eGFR < 80 mLimin sure 25 0H) wiamin D, PTH, DXA
3. Phosphawnal: confimed hypophosphataemia secon-
dary 1o increased wne phosphate lesk Consider stopping TDF if:
» Progressive decling in eGFR and no other cause
= Confimed hypophosphatzemia of renal origin and no other cause
» Ostecpenia'osteopores's in the presence of increased urine
phosphate leak
Mephrolithiasis: 1oV Assessment:
1. Crystallura ATV = Urnalysis fior crysia urialsione analysis
2. Haematuria ™ {DRV) = Excluge other cause for nephrolithiasis
3. Leucocyturia = Remnal tract maging includng CT scan
4. Loin pan
& Acute renal insufficency Caonsider stopping IDVIATV if:
» Confimed renal stones
= Recwrent koin pain +/- haematuria
Interstitial nephritis: 1o Assessment:
1. Progressive decling in eGFR! ATV » Renal ultrasound
2. Tubwiar proteinurially hasmaturia = Refer to nephrologist
3. Eosinophiluria (i acute]
4. Leuzocyte casis Consider stopping IDVIATV if:
= Progressive decling in eGFR and no other cause
Progressive decline in eGFR, but none of the abowe TOF™ Complete assessment:
Flir - Risk factors for CKD! {see Kidney Disease: Defnition, Diagnosis and
Management
= PRT. UAIC, UPIC (see Kidney Disease: Definition, Diagnosis and Man-
gement and Indications and Tests for Proximal Renal Tubulopathy (PRT)
= Renal fract ulirasound
Consider stopping ARVs with potential nephrotoxicity if:
= Progressive decling in eGFR and no other cause™

Use of COBI, DTS, PV, but a'so PIr is assocasted with an increase in
serum creatininereducton of eGFR due to mhibition of proximal tubular
creatinme transporters without impainng actua glomenular fillration:
consider new set point after 1-2 months

TAF has shown lower tenofovir-re'ated renal adverse effects due to low-

er systemic tenofovir exposure. Switch-studes from TDF to TAF supgest




From: Guidelines for the Management of Chronic Kidney Disease in HIV-Infected Patients:
Recommendations of the HIV Medicine Association of the Infectious Diseases Society of America

Clin Infect Dis. 2005;40(11):1559-1585. doi:10.1086/430257

Qualitative assessment for risk of kidney diseasc
e Race
Family history of kidney discasc
CD4" lymphocyte count
HIV-1 RNA level
History of use of nephrotoxic medications
Comorbidities
o Dihabetes mellitus
o Hypertension
o Hepatitus C coinfection

Screening studies at imitial HIV documentation
- Unne analysis (for proteinuna)
e Serum creatinine (estuimate creatinine
clearance or glomerular filtration rate using
appropriate formula)

P =

No abnormal values

Abnormal values

e Grade > 17 protcinuna by dipstick
e Creaunine clearance or glomerular
filtration rate < 60 mL/min per 1.73m’

Groups without nsk factors
for Kidney disease should be
followed clinically and
reasscesscd based on the

e Evaluate proteinuna further with occurrence of signs and
sSpot urine protein/creatinine ratio symptoms or as clinical
e Perform renal ultrasound cvents dictate.

e Consider referral to a
nephrologist for further
evaluation and potentially biopsy

Groups at nisk for
development of chronic
kidney discasc® should be
rescreened annually.

Figure Legend:

Suggested screening algorithm for HIV-related renal diseases. 2@Groups at risk for chronic kidney disease include individuals of
African American race; individuals with diabetes, hypertension, or hepatitis C virus coinfection; individuals with CD4* cell counts

<200 cells/mm3; and individuals with HIV RNA levels >4000 copies/mL.
Date of download: 2/13/2017 © 2005 by the Infectious Diseases Society of America
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Insulin Resistance in HIV Protease Inhibitor-Associated
Diabetes
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Abstract

Background—Fasting hyperglycemia has been associated with HIV protease mhibitor (PI)
therapy.

Objective—To determine whether absolute msulin deficiency or msulin resistance with relative
insulin deficiency and an elevated body mass index (BMI) contribute to HIV PI-associated
diabetes.

Design—Cross-sectional evaluation.

Patients—=2 healthy seronegative men. 10 nondiabetic HIV-positive patients naive to PL 15
nondiabetic HIV-positive patients recerving PT (BMI = 26 kg/'m?®), 6 nondiabetic HIV-positive




In summary, diabetes in HIV Pl-treated subjects
was associated with peripheral insulin resistance
and hyperglucagonemia.

Indinavir did not reduce proteolytic processing of
proinsulin to insulin or glucose-induced insulin
secretion from [beta]-cells.

*The mechanisms by which peripheral insulin
action is impaired in some individuals treated with
HIV Pls

remain to be identified.



Indinavir Induces Acute and Reversible Peripheral

Insulin Resistance in Rats

Paul W. Hruz,"* Haruhiko Murata,® Haijun Qin,' and Mike Mueckler®

The use of HIV protease inhibitors (PIs) has been
associated with several metabolic changes, including
lipodystrophy, hyperlipidemia, and insulin resistance.
The etiology of these adverse effects remains unknown.
Pls have recently been found to canse acute and revers-
ible inhibition of GLUT4 activity in vitro, To determine
the acute in vivo effects of indinavir on whole-body
glucose homeostasis, glucose tolerance tests were per-
formed on Pl-naive Wistar rats immediately after a
single intravenous dose of indinavir. Glucose and insu-
lin levels were significantly elevated in indinavir-
treated versus control rats (P < 00,05 ) during the initial
30 min of the glucose tolerance test, Under englycemic-
hyperinsulinemic clamp conditions, indinavir treatment
acutely reduced the glueose infusion rate required to
maintain englycemia by 18 and 49% at indinavir concen-
trations of 14 and 27 pmol/l, respectively. Muscle 2-de-
oxyvelucose uptake was similarly reduced under these
conditions. Restoration of insulin sensitivity was ob-

commrmrone] semdbhisn d h afiacw cdasesiane dhoa fndinasds s Facsnn

GLUT4 activity in vitro, providing a potential mechanism
for the insulin resistance observed in HIV-positive patients
treated with this class of drugs (4). Glucose transport is
the rate-limiting step for whole-body glucose disposal in
rodents (5-7) and humans (8). GLUT4 is predominantly
expressed in tissues responsible for the bulk of whole-
body glucose disposal (skeletal/cardiac muscle and fat)
(9-12) and is believed to be the principal transporter
isoform mediating insulinstimulated glucose uptake at
these sites. GLUT4 inhibition by Pls is observed acutely in
both 3T3-L1 adipocytes and Xeropus oocytes heterolo-
gously expressing GLUT4, and this inhibition is readily
reversible by removal of the drug from the incubation
media (4). Therefore, if the insulin resistance observed in
the HIV Pl-associated lipodystrophy syndrome is caused
by GLUT4 inhibition, PIs should be capable of producing
acute and reversible effects on whole-body glucose dis-
posal
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