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Comorbidity is more common and occurs earlier in persons living
with HIV than in HIV-uninfected matched controls, aged 50 years
and older: A cross-sectional study

Non-HIV
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Cross-sectional Comparison of the Prevalence of Age-
Associated Comorbidities and Their Risk Factors Between HIV-
Infected and Uninfected Individuals: The AGEhIV Cohort Study

HIV-positive HIV-negative

il ] BEEEE = ‘
. ‘ | . | ? . - 2 E [ HIV-negative

’ U ' . Y 1 .

} | i -

Bl HIV-positive

Ll L - ‘ - L] - L} L} . L
@ P N ® & » & ¢
o & ¢ & vy & g & "

| Mzan number of comorbidities

\ &7 113 3 186 *93 078 O07% 111 Q3 151
| Number of partcipants

! 187 129 %0 £ 58 7 128 & 65 4

g

% of participants

%0

Bo-
701
-
0
40
20-
201

-
o
Al

o

SG-2021/09 Clinical Infectious Diseases® 2014;59(12):1787-97



KVH Prevalansi

* Enfekte bireylerde >2 kat yuksek
= 45 yas uzerinde daha belirgin artisiEsss

®* Ml riski 2 kat yuksek
®* Ani kalp olumu 4 kat yuksek

®* Global HIV iligkili Ml ve stroke yukunde son 2 dekatta
3 kat artis

SG-2021/09 Circulation 2018;138:1100-1112



Evolution of comorbidities in people living with HIV between

2004 and 2014: cross- sectional analyses from
ANRS CO3 Aquitaine cohort

Prevalent
Hepatitis C  Hepatitis B Cancer (non- Current Active
Chronic Fractures , A :
vascular |, ; A virus virus Depression AIDS Obesity tobacco injecting
Kidney . | {anywhere) X
Dissase® event infection  infection related) consumption drug user

#2004 (n=2,138) b 07 B4 188 68.7 1 282 6.2 135 2.2 36
#2014 (n=2,138) 183 10 185 563 509 : 15 140 94 10
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*p<0.01 for comparison between 2004 and 2014

Chroniec Comorbidities in 2004 and 2014, ANRS CO3 Aquitaine Cohort

SG-2021/09 Bonnet et al. BMC Infectious Diseases (2020) 20:850



Risk of myocardial infarction among people living with
HIV: an updated systematic review and meta-analysis

—e

ART altinda MI risKi“**
daha yuksek

Forest plot of the meta-analysis of the risk of MI associated with HIV infection. ART, antiretroviral therapy.

SG-2021/09 Eyawo O, et al. BMJ Open 2019;9:e025874.



Poster Presentation

PE11/19 - Prevalence of Age-associated Non-infectious Comorbidities among HIV-infected
Patients in Turkey

V. Korten', T. Yildirmak?, D. Gokengin®, S. Gencer?, M. Fincanci®, A. Cagatay®, N. Ceran’, A. Inan’, G. Mermut®, D. Yagci
Caglayik', G. Eren®, F. Simsek?, HIV-TR Cohort

* 2015-2017

®* N=262, >40 yas

®* Hiperlipidemi %22.4
®* HT %16.5

°* DM %9.1

SG-2021/09 16t EAC, 2017
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Risk faktorleri

Traditional CVD Risk HIV
Factors: e, Dusuk CD4

sdemia dist s Yuksek viral yik
dyslipidemia, diabetes, —

visceral adipose v — Nadir CD4 ?
tissue/lipodystrophy wowcnneamcom Peak RNA ?

H H Yas (0z.>45)

Lifestyle: Genetics:
smoking, nutrition, substance use family history



®* ART ile birlikte
= ila¢ toksisitesi,
= dusuk HDL-K, yuksek TG
= vucut yag dagilimda bozukluk,
= metabolik sorunlar (dislipidemi, DM, ve KVH) artiyor

®* ART kesilmesi ile de KVH riski artiyor

= Kardioprotektif etki ortadan kalkiyor, tekrar
proinflamatuvar sitokinler artiyor, HDL-K azaliyor.

SG-2021/09



®* Proteaz inhibitorleri
= Dislipidemi, hiperkolesterolemi, hipertrigliseridemi

= Ritonavir
Atazanavir-r < Darunavir-r < lopinavir-r

°* NNRTIs

= Tot.kolesterol ve LDL-kolesterolde artis
= Rilpivirine < efavirenz

®* NRTIs
= TAF < TDF < abacavir-lamivudin

®* INTIs

SG-2021/09
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Loss of regulatory cells

Lo of regulatory colls

HIV Infection

WY production
and repication
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Unknown factors

ART toxicity

ART toxicity, lipodystrophy,
and traditional risk factors

Inflammation
Monocyte activation
T-cell activation
Endothelium adhesion
Dyslipidemia
Hypercoagulation

HIV Atherosclerosis

CMV & other
pathogens

Cytomegabovinus and
other copmthogens

Microbial
translocation

Microbeal translocation

Canadian Journal of Cardiology 35 (2019) 238-248



KV Hastaliklar

Fut’ure

Pre-ART First-generation Contemporary Optimized Curative therapies
ART regimens ART regimens ART regimens

HIV treatment No HIV-specific = P| = Pl » Early ART initiation = Stem-cell-based
therapy * NRTI * NRTI * Two-drug regimens therapies
* NNRTI * NNRTI * Injectable medications ¢ Strategies to
= CCR5 antagonist * New therapeutic eliminate latency
* Integrase inhibitor targets = Genome editing
* Broadly neutralizing
antibodies

Inflammatory and * AIDS * Immunodeficiency * Immunodeficiency Chronic Eradication of
immunological status * Inflammation » Chronic inflammation = Chronic inflammation  inflammation HIV infection

Cardiovascular » Pericardial effusion » Atherosclerosis = Heart failure * Increased risk of
complications = Dilated cardiomyopathy = Myocardial infarction = Atrial Abrillation cardiovascular
* Dilated * Sudden cardiac death diseases
cardiomyopathy * Coronary heart disease « 0
s Stroke
* Peripheral artery
disease

SG-2021/09 Hsue, P.Y., Waters, D.D. Nat Rev Cardiol 16, 745—-759 (2019)



llk degerlendirmede...

Risk faktorlerinin arastirilimasi:

* Sigara aligkanhgi

* Diyet

* Egzersiz

* Ailede KAH, HT, DM

°* FM.de KB, bel ¢evresi, VKI

* Lab: Aclik lipid seviyeleri, AKS, HbA1c

SG-2021/09
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Framingham hesaplamasi

2. Gender

. Diabetes?

5. BP lowering treatment?

. Systolic blood pressure: €

Total cholesterol:

O

»

Female

mmHg e

mmol/l 8

mmol/L &

https://www.chip.dk/Resources/Clinical-risk-scores



Risk hesaplamasi

Risk Score

Population

Target Cardiovascular Events

Variables Included

FRS- CHD
(Framingham)

30 ~ 74 years

Angina, MI, CHD death, coronary
insufficiency

Age, Total Cholesterol, HDL-C, BP,
Diabetes status, Smoking, Gender

ATP3-FRS-CHD
(ATP3)

>20 years

MI, CHD death

Age, Total Cholesterol, HDL-C, BP,
Smoking, Gender, Antihvoertension
Medication use

DAD
(DAD)

HIV, European

Mi

Age, Total Cholesterol, HDL-C, BP,
Diabetes status, Smoking, Gender,

Abhacavir use, Duration of indinavir use,
Duration of loginavir use

2013 ACC/AHA
ASCVD Pooled

Cohort Equations
(ASCVD)

40 - 79 years

MI, CHD death, stroke

Age, Total Cholesterol, HDL-C, BP,
Diabetes status, Smoking, Gender,
White or African American Ethnicity,
Antihvoertension Medication use

.

SG-2021/09




Riskl azaltmak

®* Yasam stilinin degismesi (sigara, alkol, diyet, fiziksel
aktivite,...)

®* Gereginde statin tedavisi
* KB kontrolu
* DM tedavisi

SG-2021/09



Prevention of Cardiovascular Disease (CVD)

Principles: The intensity of efforts to prevent CVD depends on the underly-
ing risk of CVD, which can be estimated!'). The preventive efforts are diverse
in nature and require involvement of a relevant specialist, in particular if the
risk of CVD is high and always in persons with a history of CVD

Assess CVD risk in next 10 years
J

Consider ART modification if 10-
year CVD risk =2 10%""

Advise on diet and lifestyle in all
persons

%

Smoking (see page 53) Identify key modifiable risk factors'"

l
[ ‘ ]

Blood pressure ‘ Coagulation ] [ Glucose . Lipids
Vv W v W

Drug treatment ' if: established

SG-2021/09

Drug treatment if: SBP = 140 or
DBP 2 90 mmHg (especially if 10-
year CVD risk =2 10%)

Drug treatment if: established CVD
only

Confirm DM and treat with diet and
drugs

CVD or type 2 diabetes or 10-year
CVD risk =2 10%

_7 N2
Target'”

N2

Y

| Target - N/A

SBP < 130 mmHg

DBP < 80 mmHg

v

[ Treatment (see page 55-57)

N

Target
HbA1C 6.5-7.0%

Consider treating with acetylsali-
cylic acid 75-150 mg'v'"

J

>Target*

%

| Treatment (see page 59)

2" preven-
tion or very
high risk

1% Preven-
tion

LDL* [<1.4(55) |<2.0(80)

Non

DL |<22(85)

<3.0 (115)

N

Treatment (see page 60)

EACS 2020




Hypertension: Diagnosis, Grading and Management

Other risk factors, asymp-
tomatic organ damage or
disease

No other risk factors

1-2 risk factors

2 3 risk factors

Organ damage, CKD stage

3 or diabetes

Symptomatic CVD, CKD
stage 2 4 or diabetes with
organ damage/risk factors

SG-2021/09

Blood pressure (mmHg)

High normal SBP
130-139
or DBP 85-89

+ Lifestyle changes!'"
* No BP drug intervention

+ Lifestyle changes!'’
* No BP drug intervention

» Lifestyle changes!'"
* i.e. no BP drug intervention

+ Lifestyle changes'"
» Consider blood pressure
drugs targeting < 130/80

» Lifestyle changes!'"
» Consider blood pressure
drugs targeting < 130/80

Blood pressure (mmHg)

Grade 1 hypertension
SBP 140-159
or DBP 90-99

- Lifestyle changes'' for
several months

» Then add BP drugs
targeting < 130/80"

« Lifestyle changes'' for
several weeks

* Then add BP drugs
targeting < 130/80"

« Lifestyle changes!' for
several weeks

* Then add BP drugs
targeting < 130/80"

B Lifestyle changes!’

« BP drugs targeting
< 130/80"

» Lifestyle changes!'’
* BP drugs targeting
< 130/80"

Blood pressure (mmHg)

Grade 2 hypertension
SBP 160-179
or DBP 100-109

. Lifestyle changes!''’ for

several weeks

« Then add BP drugs
targeting < 130/80

+ Lifestyle changes!' for
several weeks

« Then add BP drugs
targeting < 130/80

. Lifestyle changes!'’

« BP drugs targeting
< 130/80"

E Lifestyle changes'"

» BP drugs targeting
< 130/80"

. Lifestyle changes'’

« BP drugs targeting
< 130/80""

Blood pressure (mmHg)

Grade 3 hypertension
SBP 2 180
or DBP 2110

« Lifestyle changes'"
* Immediate BP drugs
targeting < 130/80'

« Lifestyle changes!'"
« Immediate BP drugs
targeting < 130/80

* Lifestyle changes'"
* Immediate BP drugs
targeting < 130/80'

E Lifestyle changes'’

* Immediate BP drugs
targeting < 130/80

« Lifestyle changes '
* Immediate BP drugs
targeting < 130/80

EACS 2020



Hypertension: Drug Sequencing Management

Choosing drugs'’ for persons newly diagnosed with hypertension

< 55 years > 55 years or black'"

person of any age

Aliil) C i v)
% N
A+ C"' (white person) A+ CorC + D" (black person)

¥
A+C+D

N
A+ C + D" + Spirolactone (12.5 to 50 mg)

Y Add a-blocker (e.g. doxazosin [slow reléase]) or B-blocker (e.g. bisopro- |

lol). Refer to specialist.

SG-2021/09

ACE inhibitor (e.g. perindopril, lisinopril or ramipril) or angiotensin recep-
tor blockers (ARB) (e.g. losartan, candesartan)

Dihydropyridine calcium-channel blocker (e.g. amlodipine). If not
tolerated or if deemed at high risk of heart failure, 'D’ drugs can be used
instead. Where a C drug is preferred but not tolerated, verapamil or
diltiazem may be used (note: dose with caution with Pls as these may
increase plasma concentrations of these calcium-channel blockers,
potentially leading to toxic reactions)

Thiazide-type diuretic. e.g. indapamide or chlorthalidone as a first
choice. This excludes thiazides (e.g. hydrochlorothiazide (HCTZ),
bendroflumethiazide etc.). However, if thiazide-type diuretics are not
available low-dose thiazides may be used as a treatment alternative

Two antihypertensive drugs (ideally administered as single tablet
combinations, where available) are increasingly recommended both as
first-line therapy (A + C or A + D) and second-line therapy particularly if
the initial pre-treatment SBP is = 160 mmHg
Black persons are those of African or Caribbean descent, and not mixed
race, Asian or Chinese persons. Either A+C or C+D can be used for this
Wait 4-6 weeks to assess whether target, see page xx, is achieved; if
not, go to next step
Some calcium-channel blockers interact marginally with the pharmacoki-
netics of ARVs, see Drug-drug Interactions between Antihypertensives
and ARVs

v Requirement of 4-5 drugs to manage hypertension needs specialist
advice

* Use A+D if C not tolerated

EACS 2020



Type 2 Diabetes: Diagnosis

Diagnostic criteria'’

Diabetes

Impaired
glucose
tolerance (IGT)

Impaired fasting |
glucose (IFG)

SG-2021/09

Fasting plasma
glucose mmol/L
(mg/dL)'"

>7.0 (126) OR—
< 7.0 (126) AND—

5.7 6.9 AND
(100-125)

Oral glucose
tolerance test
(OGTT) 2-h
value mmol/L
(mg/dL)""

= 11.1 (200)

78-11.0
(140-199)

< 7.8 (140)

HbA1c'
(mmeol/mol)

>6.5% (= 48)

Prediabetes
5.7-6.4% (3947)

Type 2 Diabetes": Management

\ If modification of lifestyle measures is insufficient
g
Metformin(ii) start dose (500-850 mg qd),

increase to maximum tolerated
dose of 2(-3) g/day over 4-6 weeks'"

N

| HbA1c > 6.5-7% (> 48-53 mmol/mol)

N

Metformin’ + sulfonylureas or thiazolidinedione
or DPP-4 inhibitor or SGLT-2 inhibitor or GLP-1
agonist or insulin

Y
] HbA1c > 6.5-7% (> 48-53 mmol/mol) |
N2

Refer to specialist for triple therapy — use insulin

EACS 2020



Living with HIV (treated, virally suppressed)

.

- Age =21 with Clinical ASCVD (prior Ml, angina, stroke, or CVD equivalent such as peripheral arterial disease)?
- Age =21 LDL-c 2190 mg/dL (untreated)? And/or
- Age 40-75 with Diabetes?

Benefitsirisks of |\ AN/O

lipid-lowenng | ¢—  Age 40-75 years old?
therapy uncertain :

l\*ts YES

_ HIGH RISK APPROACH
Assess ASCVD Risk Consider referral to cardiologist; patient-clinician

using ACC/AHA ASCVD Risk Estimator or discussion re: benefit vs. risk, patient preference
alternative (such as D:A:D or Framingham

CVD Risk Estimation Mode.’) L' FESWLE OPTI M |ZAT'ON
(Particularly Smoking Cessation)

+
LIPID LOWERING DRUG THERAPY
Atorvastatin 10-80 mg*
Rosuvastatin 5-40 mg*
Pitavastatin 2-4 mg

Statin Dosing: START LOW, GO SLOW

Decrease dose or discontinue if severe myalgia or
- unexplained muscle weakness, LFTs >3x the upper
- limit of normal, or CK >10x the upper fimit of normal !

SG-2021/09 AHA. Circulation. 2019;140:e98—-e124.
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Assess ASCVD Risk
using ACC/AHA ASCVD Risk Estimator or
alternative (such as D:A:D or Framingham

CVD Risk Estimation Model)

HIV-Related CVD Risk-Enhancing Factors?
Any of the following:

History of prolonged HIV viremia and/or delay in ART initiation
Low current or nadir CD4 count (<350 cells/mm’)

HIV treatment fallure or non-adherence
Metabolic syndrome, lipodystrophy/lipoatrophy, fatty liver disease

- Hepatitis C Virus Co-Infection

Risk may not be greater
than calculated ASCVD
risk
Contamporary studies suggest
that people with promptly
treated HIV without sustained
viremia or immunosuppression
may not have significantly
clovated ASCVD risk

Risk may be greater than

calculated ASCVD risk
Consider adjusting risk upward.

Studies generally demonstrate 1.5-

2-fold greater risk for ASCVD in
persons with HIV, particularly it
there is a history of prolonged
viremia, delayed ART initiation,
ana‘or low CD4 count

AHA. Circulation. 2019;140:e98—-e124.



inhibitor on an individualized basis.

High Risk for ASCVD?

Determination of high risk may be based on any of the following:

10-year ASCVD risk =7.5% (including potential upward adjustment
of estimate if HIV-relatec CVD risk-ennancing factors are present)

If using alternative models, high-intermediate or greater risk? LOW_MODERATE RISK APPROACH

D:AD: 5-year CVD risk 23.5%
Framingham: 10-year CVD nisk = 10%

and/or LIFESTYLE OPTIMIZATION

Selected general ASCVYD Risk Enhancers
(adzpted from 2018 ACC/AHA Guidelines):
Family history of early Ml/stroke imen <55, women =&5) o

- Persistently elevateg |LDL-C =160 mg/dlL (=4.1 mmol/L} YEARLY RE-ASSESSMENT OF RISK

Chronic kidney disease, pre-eclampsia, premature menuopause . 2 . i . S
- Subchnical atherosclerosis (Artenal plaque; CAC >0; AB| <0.9) Consider high risk approach :fpat:ent-chmuan

n selected individuals (if measured): Lofa) 50 mgfdL (=125 discussion determines potential benefit > risk and
nmol/L); hs-CRP >2.0 mg/L; apoB =130 mg/dL patient preference for high risk approach

(Particularly Smoking Cessation)

SG-2021/09 AHA. Circulation. 2019;140:e98—-e124.



HIGH RISK APPROACH

Consider referral to cardiologist; patient-clinician
discussion re: benefit vs. risk, patient preference

LIFESTYLE OPTIMIZATION

(Particularly Smoking Cessation)

+
LIPID LOWERING DRUG THERAPY
Atorvastatin 10-80 mg*
Resuvastatin 5-40 mg*
Pitavastatin 2-4 mg

Statin Dosing: START LOW, GO SLOW

i Decrease dose or discantinue if severe myalgia or
i unexplained muscle weakness, LFTs »>3x the upper
i limit of normal, or CK >10x the upper limit of normal

*Exercise caution due to drug interactions at high end
of dose range; consider if very high risk and/or known
CAD. If familial hypercholesterolemia, severe statin
intolerance, or insufficient response to statin as
determined by clinician: consider ezefimibe +/- PCSKS
inhibitor on an individualized basis.

SG-2021/09 AHA. Circulation. 2019;140:e98—-e124.



Lipid dusurucu tedavi
®* KVH, Tip-2 DM, Yuksek KVH riski varsa

->statinler
kullaniimah !!!

= Statin tedavisi KVH riskini %20-30 azaltir.
= [lag etkilesimlerine dikkat!!!

* Ciddi TG yuksekligi varsa
—>fibrat baslanir.

SG-2021/09



Drugs used to lower LDL-c

Drug class

Statin! )

Intestinal cholesterol
absorption inhibitor | 7.7

PCSKS-inhibitor*

SG-2021/09

Drug

atorvastatin'’/

fluvastatin'™
pravastatin!i')

rosuvastatin”/

simvastatin'”)
ezetimibe''v)

evolocumab

10-80 mg qd

| 20-80 mg qd

20-80 mg qd

10-40 mg qd
10 mg qd

140 mg 2 weekly or

420 mg monthly

Side effects

Gastrointestinal
headache, insomnia,
rhabdomyolysis (rare)
and toxic hepatitis

Gastrointestinal

 symptoms

Nil

Advise on use of statin together with ART

Consider higher dose!") Consider higher dose'” )
Consider higher Consider higher dose!""/
dose!V' Vi

Contraindicated

No known drug-drug interactions with ART

No drug-drug interactions anticipated



* Dusuk dozda statin baslanip toksisiteden kacarak
LDL-kol dususunu arttirmaya calisilir.

®* CPK ve KCFT izlenir

SG-2021/09



ART secimi

®* Naif hastada ilk secenekler uygun

* Deneyimli, ART altinda ve lipid profili bozuk hastada
rejimi degistirmenin kisith faydasi olabilir...??

* Dislipidemik, viral supresyon saglanmis hastada
lopinavir/r veya diger Pls > INSTIs

® Pls >NNRTI (rilpivirin, darunavir)

SG-2021/09



Global Prevalence of

Chronic Kidney Disease
Among Adults Aged 65+

Ages

SG-2021/09



KBH Prevalansi
®* Avrupa’da %2.5, Kuzey Amerika’da %7.4

* |nfekte olmayan bireylerle karsilastirildiginda;
= 2-5 kat yuksek
= SDBH gelisme sikligi 2-20 kat yuksek

* Proteinuri varligi da kriter alindiginda %33

SG-2021/09



Klasik risk faktorleri

‘ (Chronic Kidney Disease)

Highblood 08 & B LLLE  ppacco
pressure o use
Heart
problems
or stroke

SG-2021/09



HIV-related factors:
Viral replication *
CD4 counts
Chronic inflammation
Polyclonal |g expansion
Immune complex formation
Accelerated aging

Apoptosis
Hypercoagulability

Host factors: Co-morbidities:

Age Chronic Kidney PR | i

Ethnicity Hypertension
APOL1 risk alleles A Disease Dyslipidemia

Hepatitis C
Hepatitis B

i ) ¢ Co-infect'ion:* 2-3 kat artig

Combination ART

SG-2021/09



Bobrek tutulum mekanizmalari

 Renal parenkimal hucreler
uzerinde virusun sitopatik
etkisi (direkt etki)

. Indlrekt etkileri

HIV antijenlerine
hiperimmun reaksiyon

®* Bobrekte depolanan
iImmun komplekslerin
olusmasi

® Nefrotoksik ilaclar
® Diger koenfeksiyonlar

SG-2021/09



Host genetic
susceptibility

Sickle cell trait?

ABCC2/4
variants?

SG-2021/09

HIV i1liskili KBH

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

Socio-
demographics

Diabetes
Obesity

acute kidney
injury

Malignancy

Socioeconomic ,
status Traditional/

herbal medicines

HIV-related Colrfections Under.lying CKD
factors etiology

Tuberculosis

CDA4* cell count

Syphilis

and timing of
ART initiation

CR Swanepoel et al. Kidney disease and HIV: a KDIGO conference report



®* Son 35 yil icersinde bobrek hastaliginin etyolojisi degisti:

nefrotoksisite, DM ve
nefroanjiosklerozda artma

glomerular hastalikta
azalma

®* Son yillarda hipertansif ve diabetik nefropati, BH
nedenlerinin %50’sinden fazlasindan sorumlu

SG-2021/09 Campos P, et al. Clinical Kidney Journal, 2016, vol. 9, no. 6, 772-781



ART iligkili nefrotoksisite

* ART iligkili ABH tedavinin ilk yilinda, ozellikle ilk 3 ayda
daha sik (10 kat)

* |leri evre ve ciddi KBH nadir

= Tedavi alan hastalar yakindan takip ediliyor ve erken
mudahele ediliyor

* Sikhikla KBH ile iliskili olanlar; indinavir, atazanauvir,
tenofovir disoproxil fumarate (TDF), lopinavir/ritonavir

SG-2021/09 Campos P, et al. Clinical Kidney Journal, 2016, vol. 9, no. 6, 772-781



BH neden onemli?

®* Mortalite yuksek

= Azalmis GFR ve albuminuri mortalite ile iligkili

ABH 5 kat (%27)
Dializ gerektiren ABH'de 3 kat

® Diger olumsuz sonuglar yuksek
= KVH riski 6 kat yuksek

Choi Al, et al. Circulation 2010; 121:651-8.
SG-2021/09 Wyatt CM, et al. Immune Defic Syndr 2010; 55:73-7.



< No AKI Ciddi ABH SDBH riskini

AKI stage 1 | 3.8-20 kat arttinr ’

® AKl stage 2 and 3
® Dialysis-requiring AKI

(per 1,000 person—years)

@
'}
4]
L
e
-
i
-1
@
L=
a
Aa
=
T
=
=
©
7]
]
Q
()
<L

Heart failure Cardiovascular End-stage renal Mortality
disease disease

SG-2021/09 Jhoi Al, et al. Kidney Int. 2010 September ; 78(5): 478—485.



Bobrek hasari gostergeleri

® Albuminuri veya proteinuri

®* Tubuler hastaliga bagl elektrolit ve diger anormallikler

® Histolojik olarak belirlenmis anormallikler
®* Goruntuleme ile belirlenmis yapisal anormallikler

®* Bobrek transplantasyon oykusu

!IB !b14;59:e96-138

SG-2021/09



KBH Tanimi

Bobrek hasar gostergeleri olmasa bile,
3 aydan uzun sure GFR <60 mL/dk/1.73 m?

Kidney Disease

Failure

SG-2021/09



ABH ve KBH riskini ortadan kaldirmak igin en iyl
strateji

®* Immuno-virolojik kontrol icin erken ART baslamak

®* Renal disfonksiyonu erken tanimak ve onlem almak

PROGRESSION OF CHRONIC KIDNEY DISEASE (CKD)

NORMAL INCREASED KIDNEY R,fﬁ,‘,{fé,o KIDNEY
RISK DAMAGE FUNCTION Fﬂ".URE .,/::’

SG-2021/09



llk degerlendirme
Amac:
®* Risk faktorlerini tanimlamak

®* Gizli KBH varsa tanimlamak
= Etyolojisini aydinlatmak
* Progresyonunu onlemek

* Degistirilebilir faktorlerin uzerine gitmek

SG-2021/09 Jose L. Gorriz, et al. Nefrologia 2014;34(Suppl.2):1-81
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Demographic factors

Advanced age
Black race

Low body weight

Factors associated with VIH infection

Viral replication
CD4+ lymphocyte nadir <200 cells/ul

Previous diagnosis of AIDS due to category C clinical events

High blood pressure
Diabetes mellitus

Chronic hepatitis due to HCV or HBV

Use of potentially nephrotoxic drugs

Antiretroviral drugs: tenofovir, indinavir

Others: non-steroidal anti-inflammatory drugs, aminoglyco-

sides, amphotericin B, cidofovir, co-trimoxazole sulfadiazine,

acyclovir, foscarnet

Comorbidities that may favour CKD progression:
Smoking habit
Obesity
High blood pressure
Low blood pressure (systolic BP <100mmHg)
Episodes of volume depletion (vomiting-diarrhoea, diuretics),
Heart failure — low output

Infections (sepsis)

Urinary tract obstruction

Acute pyelonephritis

Atherosclerosis (ischemic nephropathy)

Chronic Hepatitis C

Jose L. Gorriz, et al. Nefrologia 2014;34(Suppl.2):1-81



®* Anamnezde mevcut hastaliklar, aile oykusu, ilaclar

* FM’de KB ve vucut agirhgi

® Temel lab testleri:

= Serumda kreatinin, fosfat
= eGFR (CKD-EPI)

= Tam idrar analizi

Glukosuri (strip)
|drar sedimenti
Proteinuri veya albuminuri

CKD screening

(. At HIV diagnosis/disease stage |
assessment and ART initiation

* GFR estimation by serum
creatinine-based CKD-EPI
equation

\* Proteinuria assessment*

-

= Spot idrarda protein/kreatinin orani (UP/C) ve aloumin/

kreatinin orani (UA/C)

SG-2021/09
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eGFR hesaplamasi

® Serum kreatinin tercih edilir

= Serum cystatin C;

tubuler kreatinin sekresyonunu engelleyen ilaclari alan hastalarda
dusunulebilir.

Uzun sureli mortaliteyi daha iyi ongorebilir fakat inflamasyon durumunda
yaniltici olabilir

®* CKD Epidemiology Collaboration (CKD-EPI) formuld

= Dolutegravir, rilpivirine, ritonavir veya cobistat CrCl'nde 5-20 ml/
dk daha dusuk hesaplamaya yol acabilir !!!

®* Cockcroft—Gault

= Daha az dogru
» fakat daha pratik ve doz ayarlamasi icin onerilir

SG-2021/09



24 saatlik idrarda CrCI??

* eGFR'ye ustunlugu yok

® Ancak, belirli durumlarda yapilabilir
= Uc kilolar (VKI <19 kg/m2 veya >35kg/m2)
= Ciddi kas anormallikleri
= Ciddi KC hastaligi

SG-2021/09 Jose L. Gorriz, et al. Nefrologia 2014;34(Suppl.2):1-81



Idrar analizi

® Proteinuri

®* Hematuri varligini ortaya koymak

® Glukozuri (TDF alan hastalarda gorulebilir)

SG-2021/09



Albuminuri veya proteinuri

®* Bobrek hasarini en 1yl gosteren parametreler
= KBH tani ve siniflamasinda en sik kullanilan kriterler

® Son evre bobrek hastaligina progresyon igin
GFR’ye kiyasla daha Iyi, daha erken bir gosterge

SG-2021/09 Jose L. Gorriz, et al. Nefrologia 2014;34(Suppl.2):1-81



® Proteinuri
= Albuminuri
glomeruler hastaligi gosterir

= Dusuk-molekul-agirlikh proteinlerin (-2 microglobulin,
immunoglobulin light chains, retinol binding protein) artis!

proximal tubular hasari

SG-2021/09 Jose L. Gorriz, et al. Nefrologia 2014;34(Suppl.2):1-81



* |drar test stripi
= Semikantitatif

= Esas olarak alouminuriyi belirler (dusuk-molekul-agirlikl
proteinleri belirlemez)

= Uriner enfeksiyonu belirlemede (esteraz ve nitrit), ttbuler
anormallikler (non-hiperglisemik glukozuri) veya uriner
sediment anormallikleri (hematuri) icin yararli olabilir

SG-2021/09



* |drarda albliimin veya protein konsantrasyonlarinin (mg)
kreatinin konsantrasyonuna (g) orani ( , )

= Klinik olarak en yararli olgum

= Random idrar ornegi (tercihen sabah ilk idrar ornegi) 24
saatlige yakin sonug verir.

= Nefrotik sinirda proteinuri (>3g/gun) varsa 24 saatlik idrar
ornegi onerilir.

SG-2021/09 Kidney Int. 2018;93(3):545-559



Albuminuri ve Proteinuri Siniflamasi

Measurement Mormal to Mildly Increased (A1) Moderately Increased (A2) Severely Increased (A3)
AER, mg/24 h < 30-300

PER, mg/24 h c 150-500

ACR

mg/mmaol <3 3-30

mg/g 30-300
PCR

mg/mmol 15-50

mg/g 150 150-500 =500
Protein reagent strip Megative or trace Trace to 1+ 1+ or greater

SG-2021/09



KBH Prognoz Siniflamasi

(KDIGO-Kidney Disease Improving Global Outcomes)

Tum sebeplere bagli mortalite, KVH mortalitesi, son donem renal yetmezlik, akut renal yetmezIik riski

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

Al A2 A3
(<30 mg/g) (30-300 mg/g) (>300 mg/g)
MNormal 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)
S5everely decreased

G5 (<15)
Kidney failure

SG-2021/09
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Perform CKD risk stratification

onrs Jor v

| eGFR >90 eGFR <70 |

¢ ; :
' uPCR <200 uPCR >500 ‘
| Age <50 \ Age >60 [

Hepatitis C co-infection
Immunodeficiency

Diabetes mellitus

Uncontrolled hypertension
History of cardiovascular disease

&5 ‘
12 ,‘! .

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



Izlem

®* Genelde renal fonksiyonlar yavasca azalir, klinik olarak
belirsizdir.

* Kiristaluri varligl potansiyel nefrotoksisiteye isaret eder.

SG-2021/09 Campos P, et al. Clinical Kidney Journal, 2016, vol. 9, no. 6, 772-781



CKD monitoring

-~

"+ At least annually
* GFR estimation
% Proteinuria assessment ;

\

o —

~| eGFR >90

( Low CKD risk » Yearly during follow-up (if clinically stable and virologically suppressed)**
» Before and 1 month after ART modification
* GFR estimation
* Proteinuria assessment

|
|

|
\

- |uPCR <200

r
| |
| |

| Age <50

\

m 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

‘ eGFR <70 |
( uPCR >500 |

! Age >60 |

|

Hepatitis C co-infection
Immunodeficiency

Diabetes mellitus

Uncontrolled hypertension
'History of cardiovascular disease

SG-2021/09 Kidney Int. 2018;93(3):545-559



'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
suspected to have developed proximal tubulopathy

SG-2021/09 Kidney Int. 2018;93(3):545-559



eGFR |
UP/C 1 Tubuler hasar suphesi

—

Hipofosfatemi

Normoglisemik glukozuri




Proksimal Tubuler Disfonksiyon
Gostergeleri
®* Hipokalemi

®* Hipofosfatemi

® Glikozuri

®* Serum bikorbonat seviyesinde azalma

®* Fraksiyonel fosfat atilimi >%20 (n<%10)

®* Fraksiyonel urik asit atilimi >%20 (n<%195)

* |drarda albGmin/protein orani <0.4 (>0.4 ise glomerular
hastaligl gosterir)

SG-2021/09



®* Normal fosfat ve urik asit atilimi (<20%) tubulun hasarli
olmadigini gosterir

®* Yuksek FEP (>20%) cok spesifik degildir, primer veya
sekonder hiperparatiroidizmden ve 25(0OH) vit.D
seviyelerinden etkilenebillir.

SG-2021/09 Jose L. Gorriz, et al. Nefrologia 2014;34(Suppl.2):1-81



* |drarda Albumin/Protein orani (UA/P)

* >0.4 ise glomeruler proteinuri (GN, HT, DM)

* <0.4 ise tubuler proteinuri

tubuler reabsorbsiyon bozukluguna bagli dusuk molekuler agirlikli
proteinlerin artisi (32 mikroglobulin dahil)

Urik asit ve fosfor atilim fraksiyonlarinin artmasiyla veya 32
mikroglobulin/kreatinin orani ile dogrulanir

= Sensitivite 88%, spesifisite 99%.

SG-2021/09 Jose L. Gorriz, et al. Nefrologia 2014;34(Suppl.2):1-81



Kidney Disease: Definition, Diagnosis and Management

Diagnosis of kidney disease
eGFR'!
> 60 mL/min > 60 mL/min, but >30-<60 mL/ < 30 mL/min
accelerated decline of min
aGFR"
Regular follow-up « Check risk factors for CKD and nephrotoxic

« Check risk factors for CKD™ and nephrotoxic medicines including ART'"*
medicines including ART®™ « Discontinue or adjust drug dosages where appropriate!"’

= Discontinue or adjust drug dosages where * Perform renal ultrasound
appropriate’"! * Urgent referral to nephrologist
+ Perform renal ultrasound
« |f haematuria present with any level of proteinu-
ria refer to nephrologist
+ Refer to nephrologist if new CKD or progressive
decline in eGFR

UA/C™ > 30
efined as decrease in eGFR of 5 mL/min per year for 23 consecutive years or confirmed 25% eGFR decline from baseline
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KBH — ART Yonetimi

* NRTIs

*= Doz ayarlamasi (ABC harig)
= Birlesik ilagc kombinasyonlarindan kaciniimal
= TDF ve diger nefrotoksik ilaglardan kaciniimall

= TDF alan hastada GFR azalmasi >25% ve <60 mL/dk ise
(O0z.prox.tub.dysfxn. kaniti varsa) alternatif ART

®* NNRTIs, Pls, INSTIs — doz ayarlamasi gerekli degil.

SG-2021/09 CID 2014;59:e96-138



Nefrologa danig!!!

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

® Albuminuri/proteinuri veya yuksek KB ile beraber hematuri

* Albuminuri >300 mg/gun Mawtratogy:s neferral

® “eri KBH (GFR <30m|_/dk) V\mong patients with the following:

0 Unexplained AKI or CKD
1 Rapid kidney function decline

o New onset or worsening proteinuria

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

SG-2021/09 CID 2014;59:e96-138



Tedavi

* Nefrotoksik ajan ortadan kaldiriimali
®* KB ve DM kontrol altinda olmali
* KVH risk faktorleri ve dislipidemi kontrolu

®* HT vel/veya Proteinuri ciddiyse, ACE inh. veya ARBs

SG-2021/09 Campos P, et al. Clinical Kidney Journal, 2016, vol. 9, no. 6, 772-781
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KBH — Diger tedaviler

ACE inhibitorleri veya angiotensin |l receptor blokerleri (ARB),
= dogrulanmis veya klinik supheli HIVAN
= Klinik olarak ciddi alouminuri (diyabetik hastada >30 mg/gun,;
nondiyabetik hastalarda >300 mg/gun)
Statinler
= KVH’I onlemek icin

KVH riski en yuksek olan hastalarda (>7.5% 10-year risk of cardiovascular
disease) uygun goruldugu gibi

Aspirin (75—100 mg/day) KVH'1 onlemek icin dasunulebilir

Kortikosteroidler ART, ACE inh veya ARBs'lerine yardimci olarak
biyopsi ile dogrulanmis HIVAN icin dusunulebilir

CID 2014;59:e96-138



Table 5| Selection criteria for potential HIV-positive kidney
transplant recipients

> Meets standard criteria for kidney transplant recipients, plus the
following:
> Effective HIV suppression for =6 months prior to transplantation
« Undetectable plasma HIV-1 RNA
« CD4+ cell count > 200 cells/mm?
> No active opportunistic infections
> No history of:
Progressive multifocal leukoencephalopathy
Primary central nervous system lymphoma
Pulmonary aspergillosis
Visceral Kaposi's sarcoma
Coccidiomycosis
Chronic intestinal cryptosporidiosis 1 month
> Hepatology evaluation for patients co-infected with hepatitis B or
hepatitis C virus

Criteria adapted from Stock et al. and Muller E et al. ™

SG-2021/09 Kidney Int. 2018;93(3):545-559
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