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Olgu

* Ocak 2023 Acil servis

Bulanti, kusma KS: 287 GFR: 55 Kr: 4.22
* Subat 2023 Acil servis

Vicutta sislik, bulanti, ishal (5-6 kez/G)

Anemi KS: 50 Kr: 4.18 Idrar protein: 2 gr

KBH + ABH, DM nefropati Nefroloji Klinigi’'ne yatis
* Mart 2023 Acil servis

Bulanti, kusma, hiperglisemi KS: 850 Kr:8.44

Acil HD, YBU vyatis, ardindan Nefroloji Klinigi’ne nakil

DM nefropati HIV nefropatisi, hipoglisemi ataklari
* Mayis 2023 rutin HD programi

28 y E, halk bilimci
Tani 2019 (dis merkez)

HT, Tip 1 DM (16 yil), KBY
insilin, karvedilol, doksazosin, furosemid
IV ilag kullanim 6ykusu yok

Amca HD hastasi, eksitus
43 kg, 153 cm, VKi 18.4 kg/m?

Ekim 2019 HIV RNA 70,000 k/mL, CD4 %24
DTG/ABC/3TC
1. ay: HIV RNA 369 k/mL
2019-2022 dizenli kontrol
Son 1 yildir kontrola gitmiyor
2019-2022 Acil Servis basvurulari 10-15X
Subat 2023 HIV RNA: 6320 k/mL
CDA4: %25, 455 hiicre/mm?3

Mayis 2023 DRV/r + DTG




HIYB’lerde Boébrek Hastaliklarinin Onemi

Risk daha yiiksek Morbidite ve mortalite 9 Spektrum genis ART’nin etkisi
« HiYB 3.87 (95% Cl: HIV pozitifligi ABH icin ~ Akut BH Glomertiler hst {,
risk faktori
2.85-6.85) vs HIV-neg  k&itij prognoz Kronik BH Yasam sliresi T
o Hastanede mortalite Komordid hstf* DM, HT
riski HIV iliskili nefropati
e ee Y (B o KVH risk 6X yuksek ¢ HIVAN Nefrotoksik ilag
3.32(1.86-5.93) vs o KBH’na progresyon ¢ HIVICK maruziyeti, tibuler
diser HIV bozitif SDBH gelisme olasiligi toksisite
BEFTVP 2-20X yiiksek TDF alanlarda 1.56
o Uzun d-onem KBH - ESITSIZLIK! (0.83-2.93) artmus risk
* Yasile artmakta mortalite «  Azinlik topluluklar vs tenofovir disi ART

e Kaynaklari kisith bolgeler
e Afrika kokenli olmak

Gameiro J, Inter J STD and AIDS 2018; Islam FM, BMC Public Health 2012; Gameiro J, Inter J STD and AIDS 2018; Abraham AG, CID 2014; Kalyesubula R, Wellcome open
Res 2018; Schwartz EJ, J Am Soc Nephrol 2005; Rosenberg AZ, Nat Rev Nephrol 2015; Mallipattu SK, Kidney Int 2014; Pellowski JA, Am Psychol 2013



Tanimlar

Akut bobrek hastaligi
* 48 saat icinde sCr 20.3 mg/dL artis
* Bilinen /tahminen son 7 giin icinde sCr 1.5 misli artisi

* 6 saaticinde idrar volimi < 0.5 mL/kg/saat

Kronik bobrek hastaligi
e >3 ay siireyle GFR <60 mL/dk/1.73 m?

* Onceden KBH bilinmiyorsa 2 hafta icinde dogrulanmali

Hastanede yatan HiYB’lerde ABH
insidansi: %6-18

- Prerenal: Hipovolemi, sepsis
- Renal: ATN (sepsis, ilag)

HiYB’lerde KBH prevalansi %4-33




HIYB’in Bobrek Hastaligi Acisindan Taranmasi ve Degerlendirilmesi

1. Risk faktorleri
2. GFR

3. Idrar analizi



HIYB’lerde Akut Bobrek Hastaligi: Risk Faktorleri

HIV iliskili HIV’den Bagimsiz
CD4 <200 hiicre/mm3 lleri yas

Erkek cinsiyet
Viremi >10,000 k/mL Siyah irk

DM, KBH, HT

HCV koinfeksiyonu
Karaciger hst

Disik serum alblimin
Diistik VKI
Hipomagnezemi
SAPS

APACHE Il

AIDS tanimlayan hst

ART’ye maruz kalma

Simplified Acute Physiology Score
Acute Physiology and Chronic Health Evaluation

Gameiro, J, Acute kidney injury in HIV-infected patients: a critical review. HIV Med, 2019

Nefrotoksik ilaglar

Antiretroviral ilaclar
- NRTI (tenofovir, abakavir*)
- PI (indinavir, ritonavir, atazanavir)

Diger ilaclar

- Aminoglikozit, TMP/SMZ, rifampisin
- Pentamidin

- Foskarnet, asiklovir, sidofovir

- NSAIi

- Kontrast madde

*Asiri duyarlihk



HIYB’lerde Kronik Bébrek Hastaligi: Risk Faktorleri

Geleneksel RFleri

HIV iliskili RF’leri

* Yas (ileri yas)

* Irk (siyah)

e Sosyoekonomik durum
« DM ve obesite

e HT

* Sigara kullanimi

Rekirran akut bobrek hasari oykisi*
HIV viral replikasyon

En dusuk CD4 sayisi

APOL 1 geninde riskli allel olmasi
ART

Koinfeksiyon: 6zellikle HBV ve HCV
Madde kullanimi

Infeksiyon disi komorbidite

prevalansinda 4*= KBH prevalansinda
- Buyuk bir kiresel sorun, saglik sistemleri
Uzerinde yuk

Heron JE, AIDS Res Ther 2020

*NICE Rehberi:

- KBH/ KBH progresyonu acisindan en az 3 yil izlem
oneriyor.

- GFR normale donmis olsa bile siddetli (>evre 3) ABH
epizodu varsa daha uzun sure izlem onerilir.



HIV/AIDS TANI iZLEM VE TEDAVI EL KITABI Stiriim 3.0 2024

Tablo 10.2. HIV pozitif bire
Tani aninda/

ART oncesi

in bobrek hastalig: acisindan taranmasi ve degerlendirilmesi
ART sonras: |Yorum

izlem sikhig:

KBH? icin risk |+
faktorleri

Yillik HT, DM, HBV, HCV enfeksiyonu, CD4 T lenfositlerinin
<200 hicre/mm?3 dizeyinde kalma stiresi sigara kullanma,

nefrotoksik ilag kullanimi, KVH, aile dykiisd, ileri yas, siyah
irk gibi risk faktorleri varsa daha sik izlem gerekir®.
DM var ise takipte TiT’e ek olarak IA/K istenir.

o~
C h | p a About us - Research - Clinical programs - Resources - Collaborations -
Resources >Clinical risk scoms ° Ya§ ° HCV
Waicome fo the Risk Assesment Tool Systam (RATS), Please select the desired values from the list below 4 Ci nSiyet i iv ilag ku "a nimi ile
General Cardiovascular Kidney * Etnik koken HIV bUIasl
EuroSida AIDS/Death risk score T D:A:D (R) CVD 5 and 10 year risk score = Estimated g?om.erular mlranon‘rate a (Afrika/Diger) ° En d usu k CD4
FENCE score o Short chronic kidney disease risk score g s,
“SREENCE Score o D:A:D (F) CVD 5 and 10 year risk score & Full chronic kidney disease risk score g ® KVH * ® Kreatinin
Framingham CVD 5 and 10 year risk score g ® DM * * BU N
M! Number needed to harm " ° HT* d AI bumin
https://chip.dk/Resources/Clinical-risk-scores *Genis formda yer almakta

5 yil icinde KBH gelisme riski




Glomerduler filtrasyon hizi CKD-EPI: 28 y E, kreatinin 4 mg

* Kompleks, sik kullanilan yontemler mikemmel degil Dogrulamakiigin 20210 ceemnnetrenn

2009 CKD-EPI Creatinine

2012 CKD-EPI Cystatin C

2012 CKD-EPI Creatinine—Cystatin C

* CKD-EPI fo.rmulu o.ne.rlllr N O
* Kreatinin, yas, cinsiyet, irk
* [skelet kasindaki kreatin metabolizmasindan kaynaklanir
* Diyet/et ‘ ma/d &5
* VKI u¢ noktalarda ise giivenilir degil
* Yash, VKI disuk
* Baziilaclardan etkilenir (DTG, Cobi)

* eGFR >60 mL/dk/1.73 m? icin MDRD’den daha kesin/dogru sonuc

e KBH:>3 ay sireyle eGFR <60 mL/dk/1.73 m?
« Onceden KBH bilinmiyorsa 2 hafta icinde teyit edilmeli

20 mi/min/1.73 m* Stage IV

Estimated GFR by 2021 CKD-EPI Creatinine CKD stage by CKD-EPI Creatinine

Gameiro J, Inter J STD and AIDS 2018; Campos P, Kidney J 2016; Mallipattu S, J AIDS Clin Res 2012



Idrar Analizi

EACS v12.0

Hematuri

Proteinuri
21+

USG, yasina gore Urolojik kanser acisindan tarama onerilir.
izole mikroskobik hematdiri: Yillik idrar analizi ile hematiiri,
proteinlri, eGFR, kan basinci kontroli

Glomeriiler hst: spot idrar A/K orani
DM, HIViliskili bébrek hst

Glomeriiler ve tiibiiler hst: spot idrar P/K orani
* ilaca bagli nefrotoksisite (TDF)

Persistan proteiniri: 22 kez, >2-3 hafta arayla

A: alblmin, P: protein, K: kreatinin



Tablo 10.2. HIV

Tani aninda/

pozitif bireyin bobrek hastaligi acisindan taranmasi ve de

ART sonrasi

erlendirilmesi
Yorum

ART oncesi |izlem siklig:

KBH? icin risk [+ Yillik HT, DM, HBV, HCV enfeksiyonu, CD4 T lenfositlerinin

faktorleri <200 hiicre/mm?3 diizeyinde kalma siresi sigara kullanma,
nefrotoksik ilac kullanimi, KVH, aile 6ykisd, ileri yas, siyah
irk gibi risk faktorleri varsa daha sik izlem gerekir®.
DM var ise takipte TIT’e ek olarak IA/K istenir.

eGFR (CKD - |+ 3-12 ay ART baslanmasindan ya da degistirilmesinden sonraki 1.

EPI kreatinin ayda izlenir.

+/-sistatin)* eGFR <90mL/dk ise 3-6 ayda bir izlem gerekir.
eGFR <60mL/dk ise idrarda IP/K istenir ve 3 ayda bir
izlenir.

TIT + Yillik ART baslanmasindan ya da degistirilmesinden sonraki 1.

ayda izlenir.

eGFR <60mL/dk ise veya hizli disme izlendi ise 6 ayda
bir istemek gerekir. Proteiniiri¢ =1+ ise IP/K istenir.
Glikozliri varsa DM veya ART toksisitesi arastiriilmalidir.

HIV/AIDS TANI iZLEM VE TEDAVI EL KiTABI Siiriim 3.0 2024




KDIGO Kronik Bobrek Hastaligi Siniflamasi

Evre GFR
G1 >90
G2 89-60

59-45
44-30
29-15
G5 | <15veya
diyaliz

Normal

Hafif azalmis

Bobrek yetmeazligi

Bobrek Hastaliklari:
Kiiresel Sonuglarin iyilestirilmesi

A/K orani

A1l Hafif A2 Orta A3 Siddetli

<30 mg/g 30-299 >300
<3.4 mg/mmol 3.4-34 >34
P/K orani

A1l Hafif A2 Orta A3 Siddetli

<150 mg/g 150-500 >500

<15 mg/mmol 15-50 >50

GFR <60 ml/dk

Erken sabah idrari (spot)

A: alblimin, P: protein, K: kreatinin

GFR hizli digsme
Proteinuri

Vaidya SR, Aeddula NR. Chronic Kidney Disease. [Updated 2022 Oct 24]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2023 Jan-. Available from:

https://www.ncbi.nlm.nih.gov/books/NBK535404/. EACS v12.0.



https://www.ncbi.nlm.nih.gov/books/NBK535404/

Nefroloji’'ye Ne Zaman Danisalim?

eGFR mL/dk

idrar A/K >60 >60, ancak hizli{ * <60 - >30 <30
<30 mg/g Rutin izlem
30-300 mg/g
>300 mg/g
GFR hizli azalma: Nefroloji’ye danisilmali
« Ardisik >3 yilda 5 mL/dk/yil * Hematdiri + proteiniiri miktarindan bagimsiz Nefroloji
* Bazale gore %25 |, * Yeni KBH ACIL
(dogrulanmis) * eGFR progresif azalma
DM
HT * Risk faktorlerinin gézden gecirilmesi SDBH
Agirhk <60 kg - . . . -
PI/b » Nefrotoksik ilac (kesilmesi, doz ayari) Diyaliz
TDF * Renal USG Transplantasyon

EACS v12.0



HIYB’lerde Renal Hastalik

e HIV iliskili:
* Renal epitel hiicrenin HIV infeksiyonu
* Intrarenal HIV gen ekspresyonu
* Konak genlerinde disreglilasyon
* Glomerdler tutulum 6n planda

e Sekonder
* Komorbidite
e ilac iliskili
* ARV
* Diger
* Immiin disregiilasyon

e 3 Renal corpuscle

} ALl L m TR , .
- L EL TR e T e WY Podosit: Glomeruler
wi y R 7 £ .5/ \ e
S porat\'G Jeoad o) spesifik, ayaksi ¢ikintilari
= o2 N g ‘1\ e . . .
2E31, e TP, olan epitel hicresi. Plazma
v e w = 7 . . .
wacn e QP s A i f S proteinlerinin idrara
smemandl (N Y\ /. gecisini onler.
VR o W Nl
= —

Podositopati: HIVAN, FSGS
Immiin kompleks iliskili: HIVICK

Post-infeksiyoz GN
Lupus-benzeri nefrit
IgA nefropatisi
MPGN (HCV)




HIV lliskili Nefropatiler

1 HIV iliskili nefropati: HIVAN

2 Non-kollabe FSGS (klasik olmayan form)

ART almayan, HIV infekte, Afrika kokenli, ge¢ evre HIV
Nefrotik proteiniiri, hizla SDBH’na progresyon

Genetik yatkinlik: Klasik form ile gucla iliskili

* APOL1 G1 ve G2 varyanti: riskli alleller +
Cevresel faktorler (HIV)

* Renal epitel hicreler HIV-1 geni eksprese eder
Spesifik konak faktorleri

* Renin anjiyotensin-aldosteron sistemi (RAAS)

GuUnumuzde bobrek biyopsilerinde klasik
HIVAN’dan daha sik
Genellikle ART almakta olan, HIV RNA negatif

Kollabe fokal glomeriiler skleroz

Tubtllerde mikrokistik dilatasyon

Tubulointerstisyel inflamasyon

Heron JE, AIDS Res Ther 2020; Rednor SJ, Front Med 2018

Tedavi

ART, ACE inhibitord, anjiyotensin reseptor blokerleri




HIV lliskili Nefropatiler

3 HIV immiin kompleks bobrek hastaligi: HIVICK

ART’den sonra artti
HIVICK: Prevalans %21

* Proteinlri daha az

* ART’ye maruz kalma daha fazla
* Viremi daha dustk HIVAN
e (D4 sayisi daha yuksek

* GFR daha yiksek

 SDBH’na progresyon riski daha dusuk

—

Immunosipresif tedavi gerekebilir

Heron JE, AIDS Res Ther 2020

Anormal immun regulasyon

NG

Gamma globulin T

NG

Immiin kompleks olusumu



Antiretroviral Ilac iliskili Nefropati

Proksimal renal tlibulopati TDF

Nefrolityazis ATV
e Kristalliri, hematiiri (mikroskobik olabilir), piylri, sirt agrisi; radyolojik bulgu (USG, BT)
e Akut bobrek hst
e ATV kesilir

Interstisyel nefrit ATV, DRV
* eGFR progresif |, tlibiler proteintiri / hematuri, eozinofiliiri (akut ise), I6kosit silendiri
* USG, nefroloji; baska neden saptanmazsa, progresif ise ATV, DRV kesilmeli

Hipersensitivite reaksiyonu ABC



TDF: Proksimal Renal Tubulopati 2004

Glomerdler filtrasyon + daha az oranda tibdiler sekresyon ile atilir
Hiicre icinde TDF birikimi = mitokondriyel toksisite, apoptoz

NEfrOtOkSiSite prevala Nnsi %0.5_45! ! Klinik galigmalarda renal bozukluk diglama nedeni.

Sonuglar gercek yasam sonuglarindan farkli.

- Tibulopati nedeniyle ilaci birakma %1-2
- Ciddi tubulopati nadir: Fanconi sendromu, osteomalazi, akut bobrek hasari
- Kronik bobrek hst, distal tlibller disfonksiyon (nefrojenik diabetes inspidus) gelisebilir

Risk faktorleri

lleri yas, erkek cinsiyet

Distik VKi (irksal 6zellik, malnitrisyon) OF kullarmlan b :

. _ ullanilan her yil,
Baslangic CD4 sayisi, DSO HIV evresi lll ve IV bobrek fonksiyonunda < riski
Baslangic kreatinin klirensi %14-331

Komorbidite ve koinfeksiyonlar
ART siiresi, kimulatif TDF maruziyet siiresi, Pi/b ile birlikte kullanilmasi

Asirvatham ES, A review of Tenofovir Disoproxil Fumarate associated nephrotoxicity among People Living with HIV: Burden, risk factors and solutions. Clinical Epidemiology
and Global Health 2024



TDF: Proksimal Renal Tubulopati

*  Proteiniri* Renal tiibliler asidoz

«  eGFR progresif |, ve <90 mL/dk | Serum bikarbonat <21 mmol/L,

idrar pH >5.5 ise
* Fosfatiri 2 Hipofosfatemi

<0.8 mmol/L — AlkFyiiksekise renal kemik hst K t & 1o
arastirilmasi: 25(OH) vit D, PTH, DXA =

* Glikozuri (non-diyabetik)

 idrar P/K oraninda progresif Kan ve idrarda
* Renal yetmezlik, eGFR <60 - Glikoz, Fosfat, Urik asid, K*
- Stabil olsa bile

*Tubuler proteiniri

- Spotidrar P/K

- Retinol baglayan prt

- al veya B2 mikroglobuliniri
- Idrar sistatin C

- Amino asiduri

Baska bir neden yok ise:
Dogrulanmis —> | TDF'yi degistir
proksimal renal tibuilopati

EACSv12.0



TDF: Nefrotoksisite (Nefrolog ile birlikte degerlendirilmeli)

TDF kesilerek tenofovir disi ila¢ veya TAF ile
degistirilmesi

TDF kesilmesi; tenofovir disi ila¢ veya TAF
kullanilmasi onerilir

 |drar P/K orani: 150-500 mg/g
* eGFR >60 mL/dk, ancak hizli J,

* KBH riski yiksek olan komorbidite (DM, HT)
e Vicut agirhgi <60 kg
* Birlikte PI1/b kullanimi

idrar P/K orani >500 mg/g
eGFR <60 mL/dk

Nefrotoksik ilag
TDF toksisitesi oykiisii (proksimal renal
tubulopati)

Klinik veriler beklenirken uzman gortisu

I TAF: Dusuk eGFR, ozellikle <10 mL/dk iken
TAF kullanimi ile ilgili veri sinirl

EACSv12.0



Table 20. Common and/or Severe Adverse Effects Associated with Antiretroviral Therapy

ATV: Kristal, tas olusumu riski. Yeterli hidrasyon ile risk azalabilir.

IBA: %10 olguda SCr 4 (2 Evre 3) bildirilmis.

FTR: Klinik calismalarda SCr 4", ancak temel neden altta yatan renal hst’lar veya diger ilaglar.

CTD. ON-«~4 0 L 11 A

asidoz (non-anion gap). COBI veya RTV ile birlikte kullanildiginda risk artar.

TAF: Renal biyobelirtegler lizerine etkisi daha az. Proteiniiri orani daha diisiik.

RPV, COBI, DTG, BIC: Renal GFR’na etki etmeden kreatinin sekresyonunu inhibe eder.

| ATV ve LPV/r: Buyuk kohort calismalarinda KBH riskinde artis ile iliskili bulunmus.

Drug Class
Adverse Effect
NRTIs NNRTIs Pls INSTIs Els Cl
Renal Effects/ TDF: 1 SCr, RPV: Inhibits Cr ATV and LPVIr: DTG, COBI (as a IBA: SCr abnormalities N/A
Urolithiasis proteinuria, secretion without Associated with boosting agent for EVG), | =Grade 3 reported in 10% of
hypophosphatemia, reducing renal glomerular | increased risk of and BIC: Inhibits Cr trial participants
urinary phosphate function chronic kidney disease secretion without reducing

e

TDF: sCr1, proteiniiri, hipofosfatemi, idrar ile fosfat kaybi, glikoziiri, hipokalemi, metabolik

COBI: MATE-1 inhibisyonu
DTG: OCT-2 inhibisyonu

Panel on Antiretroviral Guidelines for Adults and Adolescents. Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents with HIV. Department of Health and

Human Services




ARV Agent(s) or Drug Class

Adverse Event Comments
Switch from Switch to
|
Renal Effects TDF? |
Including proximal
renal tubulopathy and ) o ) ) )
elevated creatinine CrCl >30, HD+: ise ABC | TDF: Tubiilopati nedeniyle TDF'den = TAF’a gegis
veya TAF * Proteiniiri, renal belirtegler diizelir
NRTIl icermeyenrejim |+ TAF: Mevcut bobrek hst lizerindeki uzun donem
XTC iceren rejim etkisi bilinmiyor, klinik takip onerilir.
ATVic, ATVIr,
LPV/r COBI, DTG, BIC, daha az dl¢iide RPV ile SCr

BIC, DTG, EVG/c/TAF/F,
RAL, DRV/b, NNRTI

e Cr sekresyonunun inhibisyonu
e SCr>0.4 mg/dL artarsa renal disfonksiyon
acisindan incelenmeli

Panel on Antiretroviral Guidelines for Adults and Adolescents. Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents with HIV. Department of Health and

Human Services




Generic Name
(Abbreviation) Usual Dose? Dosing in Adults with Renal Insufficiency
Trade Name

Dosing in Adults with Hepatic
Impairment

Some FDC products are not recommended in persons with different degrees of renal insufficiency. The recommendations for individual FDCs based on CrCl
level are outlined below.

e CrCl <70 mL/min: Initiation of Stribild is not recommended. B/ F/ TAF

: : ; . . EVG/c/F/TAF
e  CrCl <50 mL/min: FDCs not recommended: Atripla, Cimduo, Complera, Delstrigo, Truvada, Symfi, Symfi-Lo TDF igeren RPV/F/TAF
e  CrCl <30 mL/min: FDCs not recommended: Dovato, Epzicom, Triumeq DTG/3TC ABC/3TC DTG/ABC/3TC DRVc/F/TAF
e CrCl <30 mL/min and not on HD: FDCs not recommended: Biktarvy, Descovy, Genvoya, Odefsey, and Symtuza. - F /TAF

The component drugs in some of the FDC products listed above may be prescribed as individual formulations with dose adjustment based on CrCl level as indicated below
in this table.

Panel on Antiretroviral Guidelines for Adults and Adolescents. Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents with HIV. Department of Health and
Human Services




Appendix B, Table 12. Antiretroviral Dosing Recommendations in Adults with Renal or Hepatic Insufficiency

TAF
<15 mL, HD almiyor: Onerilmez
HD+: 1 tb/giin

F/TAF
<30 mL, HD almiyor: Onerilmez
HD+: 1 tb/giin

TDF

CrClI’ne gore doz araligi

<10 mL, HD almiyor: Oneri yok
HD+: 1 tb haftada bir

F/TDF 30-49 mL: 1 tablet g48h
<30 mL veya HD+: Onerilmez

Generic Name
(Abbreviation) Usual Dose? Dosing in Adults with Renal Insufficiency
Trade Name
Tenofovir Alafenamide Vemlidy is available as a 25-mg tablet for CrCl (mL/min) Dose
(TAF) the treatment of HBV.
Vemlidy <15 and noton HD Not recommended
On HD One tablet PO once daily
Tenofovir TAF for HIV treatment is only available as CrCl (mL/min) Dose
Alafenamide/Emtricitabine a component of FDC tablets (i.e., in
(TAF/FTC) Descovy, Genvoya, Odefsey, Biktarvy, <30 and not on HD Not recommended
K0y s <30 and on HD One tablet once daily
TAF 10 mg PO daily with EVG/c
(Genvoya) or DRV/c (Symtuza)
TAF 25 mg PO daily in other FDC tablets
Tenofovir Disoproxil Fumarate | TDF 300 mg PO once daily CrCl (mL/min) Dose
DF
(\-/I;,ea)d 30-49 300 mg every 48 hours
10-29 300 mg twice weekly
(every 72-96 hours)
<10 and not on HD No recommendation
On HD 300 mg every 7 days
Tenofovir Disoproxil One tablet PO once daily CrCl (mL/min) Dose
Fumarate/Emtricitabine
(TDF/FTC) 30-49 One tablet every
Truvada 48 hours
<30 or on HD Not recommended
Tenofovir Disoproxil One tablet PO once daily CrCl (mUmin) Dose
Fumarate/Lamivudine
(TDF/3TC) <50 or on HD Not recommended

Cimduo

3TC/TDF
< 50 mL veya HD+: Onerilmez




Generic Name
(Abbreviation)
Trade Name

Usual Dose?

Dosing in Adults with Renal Insufficiency

Darunavir
(DRV)
Prezista

In ARV-Naive Patients and ARV-
Experienced Patients with No DRV
Resistance Mutations

e (DRV 800 mg plus RTV 100 mg) PO
once daily with food

In ARV-Experienced Patients with at
Least One DRV Resistance Mutation

e (DRV 600 mg plus RTV 100 mg) PO
twice daily

No dose adjustment necessary.

Doz ayari gerekmiyor

INSTIs

Bictegravir/Tenofovir
Alafenamide/Emtricitabine

One tablet PO once daily

In Patients on Chronic HD

e One tablet once daily. On HD days, administer after

Kronik HD almiyorsa, CrCl

<30 ise onerilmez.

(BICITAF/FTC) i HD hastasi:
Sageny i * 1tb/giin (HD’den sonra)
e Patients receiving chronic HD should be 8 . ..
virologically suppressed before Biktarvy is initiated. | © B/F/TAF virolojik
Not recommended in patients with CrCl <30 mL/min baSkllanm.a' varsa
who are not receiving chronic HD. kullanilabilir
Dolutegravir DTG 50 mg PO once daily No dose adjustment necessary.
(DTG) .
Tivicay or Doz ayari gerekmiyor

DTG 50 mg PO twice daily




EACS v12.01

eGFR ' (mL/min)

: : Haemodialysis
250 ‘ | 3049 ] 10-29 <10 B
Pls'v
ATV/c | 300/150 mg q24h N
Do not initiate if No dose adjustment required'*" Not recommended
eGFR < 70 mL/min
if used with TDF *
ATVIr 300/100 mg q24h | No dose adjustment required"""’ Not recommended
DRVIr 800/100 mg q24h B
600/100 mg q12h | No dose adjustment required'™"
DRV/c 800/150 mg g24h No dose adjustment required"""’ Not evaluated
Do not initiate if
eGFR < 70 mL/min
if used with TDF *
TAF"/FTC"/DRVIc 10/200/800/150 mg q24h | Use individual drugs
LPVIr 400/100 mg q12h | No dose adjustment required™"’
Other ART
RAL 1x400 mg tablet | No dose adjustment required""
qi2hor
2 x 600 mg tablets
g24h
DTG 50 mg g24h No dose adjustment required*"
3TCIDTG 300/50 mg q24h Use individual drugs
ABC"/3TC"IDTG 600/300/50 mg Use individual drugs™"'
g24h
Npe 25/50 mg q24h No dose adjustment required "’
TAF“FTCY/BIC 25/200/50 mg g24h | No dose adjustment | Not recommended if eGFR > 15 - < 30 mL/] | No adjustment if on
required"" min or if eGFR < 15 mL/min without chroniq A HD, however, use
HD as safety not established " should generally be
avoided and only
used if potential
benefits outweigh
potential risks*""
TAF/FTCYIEVG/c 10/200/150/150 mg q24h Not recommended 10/200/150/150 mg
1N _ . q24h™
TDF“//[FTCYIEVGI/c 300+"/200/150/150 | Not recommended
mg g24h
Do not initiate if

eGFR < 70 mL/min




EACSv12.1

250 30-49 10-29 <10
CAB 30 mg g24h No dose adjustment required ™'
CAB LA 400/600 mg 1x/4 w | No dose adjustment required '
RPV LA 600/900 mg 1x/8 w
MVC: co-administered without CYP3A4 300 mg qi2h No dose adjustment required'"

inhibitors™"

MVC: co-administered with CYP3A4
inhibitors™"

If eGFR < 80 mL/min 150 mg g24h'*v/

Ibalizumab

2000 mg loading dose followed by 800 mg every 2 weeks.
No dose adjustment required

FTR

600 mg q12h

No dose adjustment required

LEN

600 mg g24h on
days 1 & 2, 300 mg
q24h on day 8,

927 mg sc on day
15 followed by
maintenance dose:
927 mg sc every 6
months (26 weeks
+/- 2 weeks)

No dose adjustment required "




Kemik Hastaliklari




Kemik Hastaliklari

Osteomalazi

D vitamini eksikligi sonucu
kalsiyum emilim bozuklugu,
defektif kemik mineralizasyonu
(kemik yumusamasi)

Kemik agrisi, proksimal kas
glcsuzligu

Ca, P, 25-hidroksi vitamin D: dusuk
Alk F, PTH: yuksek

Intertrochanteric Fracture

Osteoporoz

KMY’nda disme, kemik
kalitesinde degisiklik
nedeniyle kemigin mikro-
mimarisinin bozulmasi ve
kemigin kirilgan hale gelmesi

Kirik olana dek asemptomatik



Osteoporoz

HIV pozitif

rpt

Genel populasyonda oldugu gibi,
HIV+'lerde de yaslandikca osteoporoz
ve kirik insidans orani artmakta

Dusuk KMY, osteoporoz ve kirik prevalansi genel
populasyondan daha yuiksek

Kirik genel populasyondan yaklasik 10 yil daha erken
Osteoporoz iliskili klasik RF prevalansi daha yuksek

HIV ve ART iliskili spesifik RF’leri de mevcut
- ART’nin ilk yil KMY kaybi




Osteoporoz ve Frajilite Kirig1 Risk Faktorleri

Geleneksel Risk Faktorleri

Yas
* Postmenapozal kadin
* Erkek 250 yas
Kafkas irki
Diisiik VKI <19 kg/m2, <57 kg

Kiglk travma ile kirik oykusi
Anne veya babada kalca kirigi

Kotl beslenme (disuk
kalsiyum ve protein)

D vitamini eksikligi
Alkol, sigara, kafein

Ge¢ menars, erken menapoz
Erkekte hipogonadizm

Fiziksel inaktivite
Glukokortikoid, kronik
antiepileptik, heparin, PPI
Kontrolsuz hipertiroidi
Malabsorbsiyon

Tip 1 DM

Romatoid artrit

Kilo kaybi (25 yastan itibaren
>%10)

HIV iliskili Risk Faktorleri

ART
o k1wl
« TDF PI/b

Hepatit C veya B
koinfeksiyonu

immuin sistem iliskili (immin
rekonstitusyon)

Kronik inflamasyon

Viral proteinler



Degerlendirme

TRKIYE
ENDOKR NOLOJI VE
METRBOLIZMA

=7 DL

Kalsiyum, Fosfor DXA
PTH

25 OH Vitamin D

ALT, ALP, Albimin, Total Protein
Kreatinin

Tam Kan Sayimi

TSH™

FSH (K) / Total Testosteron (E)**
idrar Kalsiyum Atilimi**

Lateral T ve L vertebra X-ray (dlistik KMY,
boy kisalmasi (>4 cm), kifoz, 270 yas)

TEMD Oteoporoz ve Metabolik Kemik Hastaliklari Tani ve Tedavi Klavuzu 2019; ** AACE/ACE kilavuzu; Kirazli Y ve ark. konsenslis raporuna gore gereklilik goriltrse



DXA: Ne Zaman?

Geleneksel RF'leri FRAX skoru FRAT olcegi
* fleriyas Tahmini kirik riski Diisme riski
e Kadin cinsiyet >40 yas icin
* Hipogonadizm
. Ai.I.eche kal-ga kingi éykasu -10-yillik
* Dasuk VKI (219 kg/m?2) .
. Sigara major osteoporotik
* Fiziksel inaktivite kirik risk: >%20
e Dusuk travma ile kirik oykusu - Kalca 2%3 \ '
 Asiri alkol tiketimi (>3 U/giin)
«  Glikokortikoid DXA
- Prednison 5 mg/giin veya esdegeri
->3 ay

>1 Risk faktorii varsa

FRAX: Fracture Risk Assessment Tool
FRAT: Falls Risk Assessment Tool



®
FRAX Kirik Riski Degerlendirme Araci

Kirik Riski

Ana Sayfa ~ Hesap Araci ¥ Cizelgeler Sik Sorulan Sorular  Kaynaklar CE Mark Tuarkce v
Asya
Avrupa Ermenistan Avusturya Belarus
Hesaplama Aracl o.. oo ve atika Hirvatistan
Kuzey Amerika Cek Cumbhuriyeti Danimarka Estonya
Kemik mineral yogunlugu (KMY' atin Amerika Finlandiya Fransa Giircistan
cevaplayiniz.
Okyanusya Almanya Yunanistan Macaristan
tilke: ABD (Beyaz) Adi / ID: izlanda irlanda Israil
A k t italya Litvanya Malta
> 10. Sekor 5]
nKe Moldova Hollanda Norveg lJ
1. Yas (40 ve 90 yas arast) veya Dogum Tarihi 11. Alkol f
Yas: Dogum tarihi: iisty = Polonya Portugal Romanya
Y: A: G: 12. Femui Rusya Serbia Slovakya
2. Cinsiyet O Erkek O Kadin Seciniz Ispanya Isveg Isvigre

l 1efnizie || mnesapia I

3. Vicut agirhgr (kg)

Boy ol¢iim biriminin
4. Boy (cm) y 0%

cevrilmesi
5. Gegirilmis kirik ® hayir O evet ing W cm
6. Ebeveynde kalca king @ hayir O evet | Cevir ’
7. Mevcut sigara kullarmi ® hayir O evet
8. Glukokortikoidler ® hayir O evet
9. Romatoid artrit @ hayir O evet 12082752

Individuals with fracture risk
assessed since 1st June 2011



Hesaplama Araci

Kemik mineral yogunlugu (KMY) ile on yillik kirik olasiligini hesaplamak igin, lUtfen asagidaki sorulari

cevaplayiniz.

tlke: ABD (Beyaz) Adi [/ 1ID:

Anket:

1. Yas (40 ve 90 yas arasi) veya Dodum Tarihi
Yas: Dodum tarihi:

Y: A G:

2. Cinsiyet O Erkek O Kadin

3. Vocut agirhd (kg)
4. Boy (cm)

5. Gecirilmis kirik @ hayir O evet

6. Ebeveynde kalca kingi ® hayir O evet
7. Mevcut sigara kullanimi ® hayir O evet
8. Glukokortikoidler ® hayir O evet

9. Romatoid artrit ® hayir O evet

Risk faktdrleri hakkinda

10. Sekonder osteoporoz

® hayir O evet

11. Alkol tiiketimi; giinde 3 birim ve

usta

® hayir O evet

12. Femur boynu KMY (g/cm?2)

Seciniz BMD
Seciniz BMD
GE-Lunar

Hologic

MNaorland

DMS/Medilink

o | Fesa |

Mindways QCT

KMY
bilinmiyorsa bos
birakilabilir.

1. Model 40 ile 90 arasi yaslari kabul
etmektedir. Eger bunlardan diistk veya
yuksek yas girilirse, program sirasiyla 40 yas
ve 90 yastaki olasiliklari hesaplayacaktir.
5. Eriskin yasam sirasinda kendiliginden
olusan bir kirigi veya saglikli bir bireyde
kirikla sonuglanmayacak bir travmadan
kaynaklanan bir kirigi isaret etmektedir.
10. Tip 1 diyabet, eriskinde osteogenesis
imperfekta, tedavi edilmemis uzun siredir
mevcut olan hipertiroidizm, hipogonadizm
veya erken menopoz (45 yas oncesi), kronik
malnutrisyon veya malabsorpsiyon ve
kronik karaciger hastaligi
11. 1 birim: 8-10 g alkol

Bira 1 bardak (285 mL)

Sarap 120 mL

Aperatif 60 mL
12. Referans teknoloji DXA ve referans
bolge femur boynudur. T-skorlari, NHANES
veri tabanindan 20-29 yas arasi beyaz
irktan kadinlar icin alinan referans
degerlerine dayanmaktadir. Erkekler icin de
ayni mutlak degerler kullanilir.



e HISTORY OF FALLS Note: For an accurate history. consull patientiresident _/_famlly /_medical records.
F ALLS RI SK SURNAME Falls prior to this admission (home or raferring faciity) and/or during current stay [0

ASSESSM E NT TOOL GIVEN NAMES If ticked, detail most racent below)

DATE OF BIRTH ......ccccoasimsciasies spisanineisss setisnnssacseats

D ﬁ § me R i S ki (FRAT) CIRCUMSTANCES OF RECENT FALLS: _Information obtained from
I

Please fill in if no p label availabl (Circle below) ( Where? / Comments)
(see | tions for [ of FRAT In the FRAT PACK-Falls Resource Manual) Lastfall: Time ago Trp Slip Lostbalance Collapse Leg/sgaveway Dizziness

PART 1: FALL RISK STATUS
RISK FACTOR LEVEL RISK SCORE
RECENT FALLS noneinlast12months.............oiiiiiaes 2
(To score this, complete history of one or more between 3 and 12 months ago..
ks overisad) one or more in last 3 months
one or more in ast 3 months whilst inpatient / resident....
MEDICATIONS nottaking any ofthese. ... .. ... ...
(Sedatives, Any-Depressants taking one
Anti-Parkinson's, Diuretics taking two =
Anti-hypertensives, hypnotics) taking more than two......... ..o,
PSYCHOLOGICAL does not appear to have any of these..........................
{Amuiety. Depression appears mildly affected by one or more..........
JCooperation, Jinsight or appears moderately affected by one or more... o
+Judgement esp. re mobility ) appears severely affected byoneormore....................
COGNITIVE STATUS AMTS90r10/10 OR_ intact........_.._..
AMTS 7-8 mildly impaired..
(AMTS: Hodkinson Abbraviated AMTS 56 mod impaired.........
Mental Test Score) AMTS 4 or less severely impaired ...............

Diisuik Risk: 5-11 Orta Risk: 12-15 Yiiksek Risk: 16-20 20

Previous: Time ago Trip Slip Lostbalance Collapse Leg/s gaveway Dizziness

Previous: Time ago Trip Slip Lostbalance Collapse Leg/sgaveway Dizziness

» List History of Falls on Alert Sheet in Patient/Resident Record

PART 3: ACTION PLAN
(for Risk factors identified in Part 1 & 2, list strategies below to manage falls risk. See tips in FRAT PACK)

PROBLEM LIST INTERVENTION STRATEGIES / REFERRALS

BN B WN =B WK -0 O

Automatic High Risk Status: (i ticked then circle HIGH risk below)
O Recent change in functional status and / or medications affecting safe mobility (or anticipated}
0O Dizziness / postural hypotension

2 List Fall Status on Care
FALL RISK STATUS: (Circle): LOW [/ MEDIUM |/ HIGH — Plan/ Flow Chart
IMPORTANT: IF HIGH, COMMENCE FALL ALERT — Transfer care strategies to Care Plan / Flow Chart

PART 2: RISK FACTOR CHECKLIST YN
Vision Reports / observed difficulty seeing - objects / signs / finding way around PLANNED REVIEW Date of Assessment:
Mobility Mobility status unknown or appears unsafe / impulsive / forgets gait aid

Transfers Transfer status unknown or appears unsafe ie. over-reaches, impulsive INITIAL ASSESSMENT COMPLETED BY:

Behaviours Observed or reported agitation, confusion, disorientation PRINT NAME Signed:

Difficulty following instructions or non-compliant (observed or known)
Activities of Observed risk-taking behaviours, or reported from referrer / previous facility

Daily Living REVIEW
(A.D.L's)

Observed unsafe use of equipment (Falis Review should occur at scheduled Patient/Resident Review meetings or at intervais set by the Initial assessor)

Unsafe footwear / inappropriate clothing Review | Risk Revised Care plan | Signed Review Risk Revised Care plan Signed
Date Status (YorN) Date Status (YorN)

Environment | Difficulties with orientation to environment i.e. areas between bed / bathroom / dining
room

Nutrition Underweight / low appetite . . . .
Continence | Reportad of known urgency / nockia / acoidents https://www.health.vic.gov.au/publications/falls-risk-assessment-tool-frat

Other | |




Kemik Mineral Yogunlugu Olcim

Osteoporoz (OP)

T ve Z-skoru: Kalca veya lomber omurga degeri

Postmenapozal kadin Premenapozal kadin
>50 yas erkek <50 yas erkek
T-skoru £-2.5 Z-skoru < -2

+

Frajilite kinigi

i Geng eriskin ile kiyaslar Akran grubu ile kiyaslar.
| <-2:Yasi icin beklenenden dusiik KMY

Yasi icin beklenen KMY degeri: Z-skoru >-2
+ Frajilite kirigr + >1 sekonder neden: OP

EACS v12.0; Moran CA, The protease inhibitors and HIV-associated bone loss. Curr Opin HIV AIDS. 2016; Bone Structure And Function In Normal And Disease States Philip
Sambrook. DXA: dual-energy x-ray absorptiometry



DSO: Osteopeni ve Osteoporoz Siniflamasi

e b1
Fig. 5.7
Scanning electron micrographs of (A) normal and (B)
osteoporotic bone (reproduced with permission: Lis
Mosekilde, Institute of Anatomy, University of Aarhus,
Denmark).

*2

Diagnostic categories based on bone densitometry

BMD (Tacore)
) 1

Kategori T-Skoru
Normal -1 ve Uzeri
Osteopeni -1lile -2,5 arasi
Osteoporoz -2,5 ve alti

Ciddi yada yerlesmis osteoporoz

-2,5 ve alti + >1 frajilite kirigi




DXA

EACSvi12.1

T-Skoru Normal (2-1)

* Postmenapozal kadin 3-5 yil sonra DXA tekrari
e >50y erkek
* Dusme riski ylksek

e Kirik riski yiksek* Testin tekrarlanmasina gerek yok
e Kicuk travma ile kirik oykusi RF degisirse yeniden degerlendirilmeli.
* Semptomatik klinik hipogonadizm

* Glukortikoid kullanimi devam ediyorsa Yeniden tarama

*DXA olmadan FRAX degerlendirmesine gdre major osteoporotik kirik riski >%20

T-Skoru 2-1 (normal) + 21 frajilite kingi
ise osteoporoz kabul edilmeli




Sekil 10.4. HIV ile enfekte hastada osteoporoza yaklasim

Degerlendirme

HIV/AIDS TANI iZLEM VE TEDAVi EL KiTABI Siiriim 3.0 2024
/ FB, femur boynu, LV, lomber vertebra; TK, total kalga.
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Calcium Rich Foods
For Bones

Antirezorbtif: Bisfosfonatlar, Denosumab, Selektif Ostrojen Reseptdr Modiilatérleri (Raloksifen)
Anabolik: Teriparatid, Abolaparatid, Romosozumab




D vitamini eksikligi: Riskli gruplar

 Koyu renk deri
* Diyet ile yetersiz alinmasi
* Malabsorbsiyon

. Giinesten korunma D vitamini diizeyine bakilmal,

* Kronik bobrek hst v +' Hdusu
: 522/7;%%\;55(;'” * Osteoporoz .veya Tedavi onerilir
o Kirik * Osteomalazi veya

- N
e Kirik riski yuksek Yuksek PTH

*Nedeni aydinlatildiktan sonra



D vitamini eksikligi: Tani ve Tedav

gtt: 50,000 U/15 mL
200,000 U/10 mL

Yumusak kapsiil: 20,000 U
Ampul: 300,000 U/mL iM

] <0 | <20 | 2030 | >3 | >80

Yetersizlik J Optimal Olasi toksisite

Ciddi eksiklik Eksiklik

PTH, kalsiyum, fosfat, alkalen fosfataz

Eksiklik (<20)

Yiikleme dozu

50.000 U D3, her hafta, 8 hafta boyunca
idame tedavi ile devam

1500-2000 U /gin D3

* Obez hastalar, antikonviilzan alanlar,

Yetersizlik (20-30)
* Yikleme D3 vitami tedavisine gerek yok

 Sadece idame doz D3 ile verilebilir
e 600-800 U/giin D3

e TEMD gdrisii: 1500-2000 U/giin

10.0000/gun, idame i¢in de 3000-6000 U /gilin
 Malabsorpsiyonu olanlarda yiikleme icin
haftalik 100.0000i-300.000 U gerekebilir

f, A
/\/\
-’ \

O\

=’

3 ay sonra D vitamini diizeyi 3 gtt400 U




Drug Class

Adverse Effect
NRTIs NNRTIs Pls INSTIs Els Cl
Bone Densit N/A Not evaluated
Effects TDF: KMY{ daha

fazla

PK gliclendiriciler o o

etki artiyor Herhangi bir ART rejltnl"baslandlktan sonra

Osteomalazi renal KMY { goriilmekte

tibulopati, idrar ile

fosfat kaybina bagli

ola tf' ir ARV Agent(s) or Drug Class

TQF: K'Y'Y:l’ daha Adverse Event Comments

dusuk olcude Switch from Switch to

Bone Density Effects | TDF? TAF or ABC® N -
. TDF -> alternatif ARV’a gegis:
TDF ve Kemik NRTI-sparing regimens or KMYZD, Klinik 6nemi?

regimens using only 3TC ’ '
or FTC as the NRTI may
be considered, if TFD - TAF’a gegis

EACS: appropriate.

Osteoporoz, progresif kemik kaybi, frajilite kirigi

oykiisii: TDF degistirilmeli

DHHS

KMY’nda dizelme gorilmekte
TAF: Osteopeni, osteoporoz acisindan
uzun donem etkisi bilinmiyor

~ e




InterTro
Toplar Kalga

BMD(g/em™)

0.557
0432
0843
0.706

Toplam : 0.706 (g/em)

BMD (gfom®) T Sor

S0

Turk b Sol Femur

Densitometri Bilgisi
BMC(g) Alan(en’) T.Skor Z Skor
202 535 3.6 (:45%) 34(44%)
3.54 7.34 33(-40%) 32(-39%)
105 1784 -2.4(-36%) -24(-36%)
2157 3053 .27 (:38%) 2.6 (-38%%)
L1-L§: 0.689 (giom)

BMD (gfem™) T-Suor

28 y E, halk bilimci

Tani 2019 (dis merkez)
HT, Tip 1 DM (16 yil), KBH
VKi 18.4 kg/m?

Ekim 2019: DTG/ABC/3TC... diizensiz

Mayis 2023 DRV/r/DTG
Mayis 2023 HD

TikM Spine
Densitometri Bilgisi . .
ROI BMD(glen®) BMCée) Alan(em) T-Skor % Skor 25-OH Vitamin D: 10 ug/L
L1-L2 0669 1432 2139 -3.5 (-38%) -3.5(-38%)
L2-L4 0.705 215 | Senuclar:
L1 0626 612 St
iz 97 £ Olgiim Tipi Bilge Olgiim Tarihi BMD T-Skor Siuflanduma
i 22 o2 Sol Femur Toplam Kalga 04/06/2024 0.706 glem?  -27 Osteoporosis
C e e R R Spine L1-L4 04/06/2024 0.689 glem®  -3.5 Osteoporosis
Honmal Hasts ve Mooma) Mod ¢ (0<BMI%25) Straos DR dosimetry (Fetd




Sunfight

4~ 7-dehydrocholesterol bt

~Hy
SR N, / P ) /
LA Thermal N\ LI
7 | A S
N A Skin
\ |
D3=Kolekalsiferol  VitaminD3 |
I
Vitamin D2
N ha / Serum calcium
I
. 25-hydronylose R
[ I Serum phosphate
A 4
HO bt
S e FGF23/ Kiotho?

>

Barsak: Ca emilimi
Bobrek: Ca reabsorbsiyonu
Kemik: Mineralizasyon

[1,25(0H),D]

1a,25-dihydroxyvitamin D~

_ 24-hydroxylos

€

Target tissues 7 Calcitroic acid
« skin K“W y :

» bone . ]

« kidney I

« intestine |

« immune cells |

« liver (non parenchymal cells) M i

Excretion
UPme . & -—=0¢lmem Bobrek hastalig:

OUVMAC MEEAM - v C 2611

Aktif D vitamini sentezinde bozukluk

Parathyroid hormone
(PTH)

§

s z/

Parathyroid glands

Kan kalsiyum diizeyi

Bagirsaklardan ve
bobreklerden
Ca?* emilimi azalr.

Tiroit bezinden
salgilanan kalsitonin
hormonu salgisi artar.

Kandan
kemiklere Ca?*
gecisi artar.

Kandaki Ca*? - ‘é\daki Ca*?
seviyesi armémd)a' seviQ:szaldnéunda

I@ |

", |

Kemiklerden Béélrsaklardan ve Paratiroit bezlerinden
kana Ca?* bobreklerden salgilanan parathormon
gecisi artar. Cz?* emilimi artar. artar.

- _—



liginiz icin tesekkiir ederim



