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* Kronik Hepatit B
e 254 milyon Global hepatitis
report 2024

AsUiom Sx scceas e arnd v ol p- e oov e v2aTirian

e 1.08 milyon/yil 6lim

* Siroz

* Hepatoselluler karsinom

* Bu komplikasyonlarla yasam stresi kisalmakta
* Tedavi onemli

* Tedavi basladigimiz hastalarin yaslari ilerledi




OLGU 1

* 41 yas E hasta Zabita memuru

* Ekim 2017’de bir dis merkeze uzun stredir olan yorgunluk sikayeti ile
basvuruyor

* Yaptirdig! tetkiklerde HBsAg+ saptaniyor
* Ek hastalik yok, Sigara ve alkol kullanmiyor

* Ailede agabeyinde HBsAg +
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* Ekim 2017 tarihli laboratuvar degerleri:

* ALT: 107 AST: 44 Krea: 0.8
* INR: 0.9 AFP: 1.6
* HBSAg:+ HBeAg:- Anti Hbe: +  anti-HBs:- anti-HCV: - anti-HIV:-

* HBV-DNA: 2.362.544 |U/mL

e Batin USG: Normal

e Kasim 2017’de KC Biyopsisi yapiliyor
* Nekroz: 2, Fibrozis: 3, portal inflamasyon: 2



Table 4. Phase of chronic HBV infection, modified based on.”

Phase 1 Phase 2 Phase 3 Phase 4
HBeAg-postive HBeAg-positive HBeAg-negative HBeAg-negative
chronic HEBV nfection chronic hepatitis B chronic HEV infection chronic hepatitis B
HBsAg High Intermadiate to high Low, usually <1,000 IU/ml Intermadiate, usually >1,000 IL/ml
HEV DNA High, usually 210" [U/ml Moderate to high, usually 10°-107 IWmi Usually <2,000 IU/ml Usually, >2,000 [U/mi
ALT Nommal Elevated Nomal Hevated”
Liver disease Mone/minimal Moderate to severe None Mild to severa
progression
(if untreated)

ALT, alanine aminotransferasa; HBeAg, hepatitis B e antigen; HBsAg, hapatitis B suface antigan; HBV, hepatitis B virus.
“Either parsistantly or intermittantly.



HBsAg positive (chronic HBV infection)

l

Advanced fibrosis’ or cirrhosis
(either diagnosed by laboratory values, non-invasive fibrosis markers, histology or clinically)
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* ALT >ULN or » Exclusion of other liver
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TEDAVIDE HANGISINI BASLAYALIM ?

* Lamivudin (LAM) Pegileinterferon
» Adefovir dipivoksil (ADV)
* Telbivudin (TBV)

* Entekavir (ETV)
* Tenofovir disoproksil fumarat (TDF)
* Tenofovir alafenamid (TAF)

 Besifovir dipivoksil (BSV)
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e 28 Kasim 2017 dis merkezde
* Tenofovir disoproksil fumarat (TDF) 245 mg. 1x1 baslanmis

* 11 Haziran 2018’de dis merkezde
* Ek sikayeti yok
 HBV-DNA: Negatif
* HBsAg: + HBeAg:- anti-HBs: -
* ALT: 42 AST: 32 Kalsiyum: 9.7 Fosfor: 3.2 AFP: 2.5 eGFR: 102
* TDF devam
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e 2019 yilinda esinin gorevi hasta nedeniyle Agri’ya tasiniyor .

* 11.06.2019'da (Tedavinin 19.ayi)
* HBV-DNA: -, AST: 30, ALT: 43
 TDF devam

e Pandemi

e 2020-2022 sonuna kadar

e Tetkik yapiilmamis
 TDF devam etmis
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e 2022’de Isparta’ya donuyor
 2022’de tarafimiza (SDU) basvuruyor.

e Genel vicut agrilari, ek sikayeti yok, ilaca uyumlu

* Tapilan tetkiklerde
* HBV-DNA negatif,
* HBsAg:+ anti HBs:- HBeAg -
e AST: 16, ALT: 19, eGFR: 109, Ca:10.4 TIT: Normal
* Semptom yok, TDF ile 5 yil olmus DEXA isteyelim
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 Mart 2023 (TDF’nin 64.avyi)

* DEXA:
T skoru -2.9 OSTEOPOROZ

* Endokrinoloji konsiltasyonu
e Kalsiyum preparati
e Alendronik asit, D vitamini
* Takip
* Denosumab

* Tenofovir disoproksil fumarat 245 1x1 kesilip
Tenofovir alafenamid TAF 25 mg 1x1 gecildi
* Hasta hala takibimizde, Endokrinolojik acidan dis merkezde takipte



Osteoporoz

* Dusuk kemik kuitlesi ve kemik dokusunun mikromimarisinin bozulmasi,
trabekll sayisinda azalma,

* Trabekuler incelme kaybi ve baglanti kaybi,

 Kortikal kalinlikta azalma ve gdzenekliginde belirginlesme sonrasi
e Kemik kirilganliginda ve kirik egiliminde artisla sonuclanan

* progresif metabolik bir kemik hastaligidir.

Osteoporoz ve Metabolik Hastaliklar Tani ve Tedavi Kilavuzu 2025
Tirkiye Endokrinoloji ve Metabolizma Dernegi



Osteoporoz

* GUnutmuzde 200 milyondan fazla kiside mevcut
llaglar

* Primer-Sekonder

Cesitli Durumlar

AIDS /HIV

Amiloidozis

Kronik metabolik asidoz
Kronik obstruktif akciger hastalig
Konjestif kalp yetmezligi
Depresyon

Bobrek yetmezligi
Hiperkalsiuri

Idyopatik skolyoz

Post transplant kemik hastaligl
Sarkoidoz

Kilo kaybi

Aromataz inhibitorleri

Antikonvilzan

Kemoterapotikler

GnRH (Gonadotropin saliverici hormon agonistleri)
Glukokortikoidler (>5 mg/gin prednizon veya
esdegeri, >3 ay)

Depo medroksiprogesteron

Aluminyum

Barburtiratlar

Antikoagulanlar

Lityum

Siklosporin A ve tacrolimus

Metotreksat

Parenteral beslenme

Proton pompa inhibitorleri

Selektif serotonin reuptake inhibitorleri
Tamoksifen (Premenopozal)

Tiazolidindion

Tiroid hormonu fazlalig

Osteoporoz ve Metabolik Hastaliklar Tani ve Tedavi Kilavuzu 2025
Turkiye Endokrinoloji ve Metabolizma Dernegi



Osteoporoz

e Taniicin DEXA (Dual X-ray absorbsiyometri) kullanilir
* DEXA

 Kirik riskini belirlemede
* Farmakolojik tedaviye baslama kararinda
* Tedavi monitdrizasyonunda kullanilir

e Kirik riski KMY’da her bir SD azalmasinda 2 kat artar

* KMT alansal olarak dlcliltir ve her cm? ye diisen mineral miktarini gram
olarak ifade eder (g/cm?)

 DSO osteoporoz tanisinda DEXA yontemini referans olarak secmektedir

Osteoporoz ve Metabolik Hastaliklar Tani ve Tedavi Kilavuzu 2025
Tirkiye Endokrinoloji ve Metabolizma Dernegi



Osteoporoz

* T skoru hastanin KMY dlcimlerinin ayni cinsiyetteki genc eriskinlerin
KMY o6lcimlerinin ortalamasinin kac standart sapma altinda ya da
ustunde oldugunun ifadesidir.

* T skoru postmenopozal kadinlar ve 50 yas lzeri erkeklerde osteoporoz
tanisiicin kullaniimalidir.

e 7 skoru hastanin KMY o6lcimlerinin ayni cinsiyetteki ve ayni yastaki
KMY olcimlerinin ortalama kac standart sapma altinda ya da ustunde
oldugunun ifadesidir.

e 7 skoru premenopozal kadin, 50 yas alti erkeklerde osteoporoz tanisi

icin kullanilir.
Osteoporoz ve Metabolik Hastaliklar Tani ve Tedavi Kilavuzu 2025

Tirkiye Endokrinoloji ve Metabolizma Dernegi



Tablo 2. Diinya Saglik Orgutii'niin kemik mineral yogunluguna gore osteoporoz
tanimy’

Normal Geng-eriskin referans popilasyon ortalamasinin 15D -1ve izeri
altindaya da uzerinde olmak

Dusuk kemik kutlesi  Genc-eriskin referans popilasyon ortalamasinin1.o0ve25  -lile-2.5arasi
(Osteopeni) SD altinda olmak

Osteoporoz Genc-eriskin referans popilasyon ortalamasinin 255Dya  -2.5yadadahadusik
da daha fazla altinda olmak

Ciddiyadayerlesmis Geng-eriskin referans popilasyon ortalamasinin 255Dya  -2.5yadadahadusukve
ostecporoz da daha fazla altinda olmak ve eslik eden frajilite king bir ya da daha ¢ok kink

KMY: Kemik mineral yofunlugu

Stages of Osteoperosis

.. Osteoporoz ve Metabolik Hastaliklar Tani ve Tedavi Kilavuzu 2025
~ Turkiye Endokrinoloji ve Metabolizma Dernegi

Normal Bone Osteopenia Osteoperosis Severe
Osteoperosis



Hepatit B Infeksiyonu ve Osteoporoz

* HBV infeksiyonu olan ve olmayan >180bin yetiskinin karsilastirildig
calismada yillar icerisinde osteoporoz riski artmistir
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» Osteoporoz ile iliskili diger risk faktorleri eslestirmesi sonrasinda da
risk artmaktadir

005

0.04

003

0.02

HBYV infeksiyonu 36146

- Without HEBY infection == With HEBYV infection

P for hkelhihood-ratio test = 0.009

Osteoporoz gelisme zamani (yil)

1:4

HBV infeksiyonu olmayan 144584
Chen CH. Medicine 2015;94(50):2276

HBV infeksiyonu

Yasla birlikte osteoporoz riskini arttiriyor

HBV infeksiyonunun osteoporoza katkisi 49 yas
altinda daha fazla

Siroz varliginda risk daha fazla

Bu calismada HBV infeksiyonu osteoporotik
kirik riskini arttirmamakta

Ancak HBV infeksiyonunun kirik riskinini
artirdigi calismalar var
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Association betweern Chromnic Hepatitis B/C and Incidence of
Osteoporosis and Bone Fractures: Results from a Retrospective
Cohort Study
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 KHB 3136 hasta kohort 15608 hepatit olmayan
 KHC 2867 hasta kohort 14335 eslestirilmis hasta
* 5 yil icerisinde KHB olgularinin %2.9’unda osteoporoz, %1’inde kirik
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c 1P D ==ohepans Calismanin temel sonucu, kronik hepatit B veya C'ye bagli
9 g log-rank P=0.001 olarak osteoporoz ve kemik kiriklarinin 5 yillik kimulatif
@ N gorulme sikligiydi.
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Tani tarihinden itibaren Yillar

Loosen SH. J Clin Med 2024; 13:6152.



Hepatit B Infeksiyonu ve Osteoporoz
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Chen CH. Medicine 2015;94(50):2276



TENOFOVIR DISOPROKSIL FUMARAT

ENTEKAVIR TENOFOVIR ALAFENAMID




Tenofovir alafenamide (TAF)

deesterified by
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u
TAF : | Gunde bir kez 300 mg TDF'ye kiyasla,
p— A ‘ 0 : gunde bir kez 25 mg TAF'1n dolasimdaki TFV seviyeleri
” frues | yaklasik %90 daha diisiktir,
0
Tenofowr' i : Tenofovlr S
|
Nucleotide kinases C : O Nucleotide kinoses
Intracellular
Tenofovir Tenofovir
diphosphate ! diphosphate

FIGURE 1 Schematic of the conversion of TDF and TAF to tenofovir. TAF is rapidly absorbed intracellularly where it is sequentially

converted to TFV-DP, The TFV-DP then degrades to tenofovir intracellularly, which seeps back into the plasma. TDF is mostly converted

to tenofovir in the plasma and then tenofovir is absorbed intracellularly where it undergoes sequential conversion to TFV-DP. Overall,

when given as TDF, tenofovir in the plasma is more than 10-fold higher than when TAF is administered. TAF, tenofovir alafenamide; TDF, >harmacometrics Syst Pharmacol 2023;12(6):821-830.
tenofovir disoproxil fumarate; TFV-DP, tenofovir-diphosphate.



TDF ve Osteopeni

* TDF kullanan KHB hastalarin %15’inde 6.7+3.3 yil sUiresi icinde osteopeni

Dessordi R. Nature 2021; 11:10162.

 TDF kullanan KHB hastalarinin %45’inde osteopeni, %15’inde osteoporoz

e Kadinlarda 14.89+1.87 ay, Erkeklerde 18.32+1.03 ay
Hajiani E. Clin Epidemiol Glob Health 2020; 8:428-31.

* TDF 60 yas ve uzeri bireylerde 24.aydan sonra kirik riskini arttirmakta
e 24.ay %2.3 60.ay %6.4  96.ay %10.2 Yip TC. J Hepatol 2024; 80:553-563.



Long-Term Treatment With Tenofovir Alafenamide for
Chronic Hepatitis B Results in High Rates of Viral
Suppression and Favorable Renal and Bone Safety

Week 0 43 96° 144 240 384

- E -

TDF300mgQD "= 180 (Week 96)

n = 202 (Wesk 144)
OL3y OL2y
Rantomized I L strani®ed by e ey . i
\ " | M petiems pighse EF 2* EP
D DTS 10 recetes O TA
| ) Treatnent status (nvy/exser e ced) sfter OB praes Year 0O 1 2 3 4 5

TAF (n = B686)

TDF "™ TAF (n= 180)

CHE patients
treated with

TAF
Uel= *fﬂ = M2}

Chan HLY. Am J Gastroenterol 2024; 119:486-496




Kalca KMY Vertebra KMY

Kalga KMY’da Ort.degisim (SD)
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Vertebra KMY’da
Ort.degisim (SD)

Chan HLY. Am J Gastroenterol 2024; 119:486-496



Observational pilot study of
switching from entecavir to
tenofovir alafenamide in patients
with chronic hepatitis B

*CclIvdaen IAF a gecl
SEG13 Matsubara T. Scientific Reports 2025;15:869

* Uzun vadeli etkinlik, glivenlik
* Prospektif gozlemsel calisma
* Her iki ilacin guvenirlik ve HCC dnleme

 ETV kullanan 80 hasta
e ETV devam eden 32 hasta
* TAF a gecen 48 hasta

TAF 25 mg: once a day
n=46

Screening

n=31

Start of switching from ETV to TAF




Observational pilot study of
switching from entecavir to
tenofovir alafenamide i ==*==*-

(a) } p=0.216 (b)

with chronic hepatitisB _
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Lumbar vertebrae Femur

Fig. 7. Comparison of mean bone mineral density at 220 weeks {(a) Comparison of the lumbar spine
following lumbar spine examination, the baseline values were 0.9032 = 0035 g/cm” vs. 0.81430.042 g/cm” at
240 weeks in the ETV continunation group and 0.939 = 0.035 g/an® vs. 0.859 5 0.041 g/cm” at 240 weeks in the
TAF continuation group, with no significant differences (p=0.176 and 0_216, respectively). (b) Comparison

of femur: following the femoral examination, the baseline values in the ETV continuation group were

06564+ 0028 gf/em? vs. 0.561 = 0032 g/cm? at 240 weeks and 0.690 = 0.023 g/cm® vs. 0.600 + 0,033 g/cm” at 240
weeks in the TAF continuation group. both showing decreased symptoms (p= 0081 and 0.047, respectivelv).
ETV entecavir, TAF tenofovir alafenamide.

Matsubara T. Scientific Reports 2025;15:869



Review article: switching patients with chronic hepatitis B to
tenofovir alafenamide—a review of current data

e 2019-2021 villari arasi 36 calismanin literatur degerlendirmesi

* TDF | > TAF 17 ¢alisma
¢ ETV | > TAF 10 calisma
* NA | > TAF 12 calisma

* Virolojik, biyokimyasal yan etkiler vb.

* Lipid-kemik metabolizmasi, renal etkiler

Lim YS. Aliment Pharmacol Ther 2022; 55:921-943.



Review article: switching patients with chronic hepatitis B to
tenofovir alafenamide—a review of current data
Lim YS. Aliment Pharmacol Ther 2022; 55:921-943.

TDF-TDF devam
TDF TAF
Faz ¢alismalarinda 48. ve 96.haftalarda TK, VLDL, LDL, HDL diizeyleri artmistir.
Bazi calismalarda VKi’de artmistir
Faz 3 RKC KMY deg. ort. 48. hf (1.yil)
Vertebra Kalga
Lampertico ve ark. TAF=243 +1.74 +0.66
TDF=245 -0.11 -0.51
Buti ve ark. TAF=180 +1.81 +0.67
TDF=178 -0.33 -0.53
Ahn ve ark. TAF=143 +1.92 +2.61

TDF=145 -0.52 -2.67



Cilinical Practice Guidelines JOURNAL
OF HEPATOLOGY

EASL Clinical Practice Guidelines on the management of
hepatitis B virus infection™

European Association for the Study of the Liver

Based on current evidence, EASL recommends that TAF

should be Ereferred over [TDF in Eatients with th-
phosphatemia,_ostieopenia/osteoporosis, renal insuﬂiciencz or

risk factors for TDF-related nephrotoxicity. Risk factors include
decompensated cirrhosis, eGFR <60 ml/min/1.73mZ%, poorly
controlled hypertension, proteinuria, diabetes mellitus,
glomerulonephritis, nephrotoxic drugs and organ trans-
plantation. Because TAF may not be available in some coun-
tries or may not be fully reimbursed, ETV is an alternative.
Cohort studies suggest that ETV is generally not associated

with the development of kidney or bone damage.®™

dir. Bu durum besifovir icin de gecgerlidir (41.83). Tenofovir disporoksil
fumarat bobrek fonksiyonu veya KMD’yi etkiledigi i¢cin, steroid kullan:-
ma gibi herhangi bir ek risk faktoruniin varliginda besifovir, TAF ya da
entekavirden biri tercih edilmelidir; TDF alanlar, tedavi siirecinde KMD
yoniinden izlenmelidir. Renal disfonksiyon yoniinden herhangi bir risk
faktora tasryan hastalar (50 yas Gsti, hipertansiyon, kardiyovaskiiler has-
talik, diyabet veya hiperlipidemi) arasinda TDF alanlarda TAF alanlara
gore glomeriuler filtrasyon hizinda (GFR) daha belirgin dusitis oldugu
bildirilmektedir (112-114). Benzer sekilde KMDde diistis riski olanlarda
olmayanlara gore KMDdeki azalma TDF alanlarda, TAF alanlara gore
daha yiiksek bulunmustur. Renal disfonksiyon icin risk faktoéria tasiyan
hastalarda [bazal GFR <60 ml/dk, proteinuri veya albuminuri (idrarda
protein pozitifligi veya idrar albiumin/kreatinin orani >30 mg/g olmasa).
serum fosfat diizeyi <2.5 mg/dl, kontrolstiz diyabet ve hipertansiyon] TDF
kullanimindan kag¢imilmas: Snerilir (41). Kronik steroid alimi, KMD’yi
azaltan ilag kullanimi ve osteoporoz veya osteopenisi olanlarda TDFden
ziyvade TAF ve diger ilaclar tercih edilmelidir.

Demirtiirk N ve ark. KLIMiK 2023 Uzlasi raporu



Te d avi Ta kl b | 10.1.3 Tani Yaklagimi/Yontemleri

Kronik karaciger hastaliklarinda hepatik osteodistrofinin goriilme siklig dikkate
alinarak, ozellikle postmenopozal hastalar, 3 aydan daha uzun siire glukokortikoid
kullanmis olanlar ve frajilite kingi olanlarda kemik mineral yogunlugu DXA ile de-
gerlendirilmelidir. Asagidaki olgularda DXA ile KMY degerlendirilmesi dnerilmelidir:

»  Frajilite fraktiiri yasayan hastalar

s Postmenopozal kadinlar

s Uzunsiire glukokortikoid tedavisi ihtiyaci olan hastalar
n  Primer biliyer siroz tanisi kondugunda

» Siroz hastalarinda

s Karaciger transplantasyonu dncesinde.

Risk faktorleri olan ama KMY olgiimleri normal bulunan olgularda, bir sonraki
KMY 6l¢limii igin 2-3 yil gegmesi beklenir. Eger yiiksek doz glukokortikoid tedavisi
yapilirsa, bir sonraki 6l¢im 1yil sonra tekrarlanabilir.*Asit varligi, lomber vertebra
KMY dl¢imlerinde sivi artefaktina neden olur ve kemik yogunlugu oldugundan
daha duistik goziikebilir” Bu nedenle asitli olgularda DXA oncesinde parasentez
yapilmasi onerilir.



About the risk factors (1)

FRAX Skorlamasi

Country: US (Caucasian) Name/ID:
Questionnaire:
1. Age (between 40-90 years) or Dale of birth

Age: Date ol birth:

Y: M: D

2. Sex (_ Male (_ Female
3. Weight (kg) y
4. Height (cm) |

5. Previous fracture

6. Parenl fractured hip
7. Current smoking

8. Glucocorticoids

9. Rheumatoid arthritis

@No ( Yes
@No (_ Yes
@®©No ( Yes
@®No ( Yes

@®)No ( Yes

10. Secondary osteoporosis @®No ( Yes
11. Alcohol 3 or more units per day @)No  (_ Yes
12. Femoral neck BMD (g/cm?)

Select DXA  ~

Clear Calculate

7 parametre (E/H)

*Kirik oykusu

*Ebeveynlerde kirik 6ykisu
*Sigara

*Alkol (3 Unite/glin)

*Sistemik glukokortikoid kullanimi
*RA

*Sekonder osteoporoz

*Yas
*Cinsiyet
*VKI
tKMY
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* 47y, E hasta

* |lk olarak 2000 yilinda HBsAg (+) ligi saptanmis

» Ozgecmis: Peptik Ulser, proton pompa inhibitdri
e Sigara ve Alkol kullanmiyor

e 2001 yilinda karaciger biyopsisi yapiliyor
* IFN+LAM baslaniyor
* Ardindanl12 ay LAM

* Takibi birakiyor



OLGU 2

e 2011 yilinda yeniden basvuru
e HBV-DNA: 3.7x10’
* AST: 80 ALT:116 Kre:0.8
* Biyopsi Knodell:8

* TDF baslaniyor

* Tedaviye uyumlu, ek semptom yok
e 2019 KMY Normal

e 2020 KMY Normal

e 2021 KMY Normal

e 2022 KMY Normal

e 2023 KMY Normal



OLGU 2

e Agustos 2024 TAF a gecildi

* HBV-DNA: - AST: 16 ALT: 17 eGFR: 74 (90) Ca: 9.8
P:.3.2 AFP:1.3 HBeAg:- Anti-HBe:+  Anti-HBs:-




OLGU 2

* Ne yapalim?

 ETV gecelim ?
 TDF geri dénelim?
* Hepsini keselim?
* TAF devam?

 TAF devam

* Diyet

* Yasam tarzi degisikligi
 Statin baslanmasi?
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The Evaluation of Serum Lipid Profile in Chronic Hepatitis
B Patients at a Tertiary Care Centre in Western India:

A Cross-Sectional Study Table 2: Serum lipid profile of the study population compared with heatthy control
Lipid profe HBV posiive patiens (1=50)  Conbol (48 negative, =43 Clofmean diterence (5% P
. GETETER
1C (mg/dl) 133064235 1613018 51 4171503 00002
( e
50 KHB hastasl 16 (ngdl) 205337 184121819 UBILB NS
* 43 Seronegatif kontrol HDLC (mg/dl) §5.36:114) B 1187438 00002
LDLC (mgdl) 166204 099522455 3301283 00001
VLDL (mg/l) 1371085 154357 AR )N

Values are mean=SD). P=0.09 15 considered statisically stgnuficant, NS: P=0.03 (NS). TC=Total cholesterol, TG=Tnglycende HDL-C=High-density
tmanrotein chalesteral T.IT.C=T onw.density lmanrotem cholesterol VT TL-C=Very LDL-C, HBV=Hepatitis B virus, NS=Not sizmificant CI=Confidence

Table 3: Serum lipid profile of inactive hepatitis B (alanine transaminase <36 U/L) compared with active
infection (alanine transaminase >36 U/L) and healthy control

Lipid profile Contral (HBV negative, HBV positive patients with normal ALT HBV positive patients with raised ALT T. Kolesterol [ ]
n=43) (<36 U/L) (n=22) (=36 U/L) (n=28) *Trigliserit

TC (mg/dL) 162.39+28 51 128 95240 61** 136 36244 26°*# HDL

TG (mg/dL) 128 42+28.19 117 43=44 008 126.04+39 38%

HDL-C (mg/dL) £365:8.20 35 0£12 08¢ 350811 1+# LDL

LDL-C (mg/dL) 99952453 T4£28 20% 78.72£30.10%+# *VLDL

VLDL-C (mg/dL) 254357 23990 58 25041193 \/

KHB’de serum kolesterol ve lipid dizeyleri azalmistir *Anlamhi degil

Meena DS. Ann Afr Med 2022;21:316-21
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Tenofovir alafenamide significantly increased serum lipid levels
compared with entecavir therapy in chronic hepatitis B virus patients

* 2020-2021Cin
* 18 yas ve uzeri KHB
* TAF veya ETV tedavi baslanip 1 yil takip

* 336 hasta 48 hafta takip
214 TAF
« 122 ETV

* Dislama

e 18 yas alt, lipid dustrucu ilag kullanimi, diger NA kullanimi, diger kc hst veya
gebelik, 20-40 g/glin ve lzeri Alkol tiiketimi

Lai RM. World J Hepatol 2023; 15(8):964-972.
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Tenofovir alafenamide significantly increased serum lipid levels
compared with entecavir therapy in chronic hepatitis B virus patients

World Journal of
Hepatology

w e prublishung com

"

vl ) Hepotol 2023 August 27, 15(8): 904972

I=SN 1945-5182 (online)

ORI GINAL AR CLIE

Table 2 Comparison of serum lipid profile before and after 1 year of anti-viral therapy either tenofovir alafenamide or entecavir

Characteristic TAF, n = 214, statistic = P value’ ETV, n=122, statistic P value' P value’
fPre-Tx TCHO in omol /L 451095 0.001 1 441=105 0275 0.376
_ Post-Tx TCHO in mmol /L 467090 J 436=105 0.006
Pre-Tx TG in manol /L 1252067 0014 133075 0.052 0.35
[Post—Tx TG in mmol/L 1372031 ] 1242061 0.126
Pre-Tx HDL in mmol/L 1322040 0.794 126040 0.879 0.246
Post-Tx HDL in mmwol /L 1322036 127041 0.285
Pre-Tx LDL in ol /L 3122090 0.785 306101 0.078 0.543
Post-Tx LDL in mmol /L 314092 315=1.00 0.906
Pre-Tx NAFLD 73 (35.05) 0125 32 (26.23) 1 0122
Post-Tx NAFLD 70 (32.71) 311(2541) 0.16

Hepatik steatozda farklilik yok
Lai RM. World J Hepatol 2023; 15(8):964-972.
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* 2017-2022 villari arasi tedavi deneyimsiz KHB
* TAF-TDF Lipid profilleri degisikliklerinin karsilastirmasi

* Lipid profilleri
* Baslangicta-48.hafta ve 96.hafta degerlendirildi

e 1:1 ve 1:2 eslestirme yapildi (gruplar arasi baslangic 6z. dengelemek

icin)
1:1 48 hafta 1:2 96 hafta
TDF n=265 TDF n=238
TAF n=153 TAF n=54

TDF n=129 TAF n=129 TDE n=101

Lin S. Sci Rep 2024; 14(1):27369.
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Comparisomn of lipid profile

s s2trmety trer:

alterations in chromic hepatitis
b patienmnts receiving temnofovir

alafenamide or tenofovir disoproxil
fumarate

lamrsppteareng bodesnte®

2o tlormevin '

 Woamrilsersny I-l‘l‘antu‘-'~", Fiyrrmes L', Muramt Mo, Wi
Chmen

| 105.29~63.81 | 100.53=63.11 | 0.226
TC(m ml) 168.07+=35.72 | 161.18 =31.72

nrrtmreen |

W, Pt L,

114.13+61.47

129.97+71.16 |

183.03+40.89

189.36 = 38.64

281— (mg/ 4739+ 1407 | 4624+11.74 | 0.104 49511091 |4702=11.84
LDL (mg/ml) | 8991+ 2485 |8882+2373 | 0337 107.13+32.04 | 121.88=< 34.33
TC/HDL 3.81 4+ 1.32 3.66 = 1.06 0.022 384+1.13 432 +2.04

LDI/JHDL

2.07 +=0.89

TDF (n=238)

2.04+=0.77

278 +1.17

Baseline 96 weeks P value” Baseline 96 weeks value
11816+ 80.02 | 12657+ 72 0.436
168 86 = 351 162.53 = 31.77 179.06+43.96 | 183.7+3298 | 0306
:.{,BL (mg/ 47.11+12.89 | 4652+12.12 | 0.434 47031288 |4573<1109 |o0.3s

LDL (mg/ml)

89.54 +25.02

9298 + 24

TC/HDL

3.83+1.31
2.07 091

3.67=1.06
2.13=0.81

98.26 =31.03

115.75+27.8

2.28+1.09

2.69+09

Lin S. Sci Rep 2024; 14(1):27369.
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Fig. 2. Contunuous changes in serum lLipids aft
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Fig. 3. The continuous changes of serum lipid after TAF treatment. Comparison of seram lipid levels from 48
to 96 weeks shows no significant changes in TC, TG, 1.DI., HDI, and EDIJHDIL ratio, except for a saignificant
increase in the TC/HIDL (P < 0.05). The increasing trend of 1L.DL showed a slight reversal after 48 weeks



Hepatology International (2023} 17:850-860
https-//dai.org/10.1007/512072-023-10528-7

ORIGINAL ARTICLE

Risk of dyslipidemia in chronic hepatitis B patients taking tenofovir

alafenamide: a systematic review and meta-analysis

TAF In dislipidemi riski ile ilgili meta-analiz
* 6127 hastayi iceren 12 calisma (2 RKC, 7 retrospektif-2 prospektif

gozlemsel)

Table2 Change in lipid profile
during TAF teatment (vs.
baseling)

Outcome No.of Mean diference  95% (1 ' pior heterogensity
studies

HDL<hoksterol 6months 5 261 0380484 45 0.12
I2months 4 249 -45510953 10 <00l
U moaths 3 45 -T981t0684 95  <00]

LDL-cholesterol 6 months 6 360 18010955 83  <00]
[2months 4 7.10 065wI3ss 9 <00l
24 months. 3 552 -1 46101250 82 <001

Total cholesierol 6 months 7 7.89 4Nt 108 59 0.02
Tmonths 6 T 20 1864 10 <001
Umonths 3 24) -355w874 82 <00l

Triglycenide bmonths 6 9.25 152101698 99 <001
|2 months. 4 13.80 29102469 10 <00l
Umonths 4 1494 SRT400 10 <00

TAF Tenofovir Alafenamide Fumarate; HDL-cholesierol High-Density Lipoprotin cholesterol; LDL-cho-

lesterol Low-Density Lipoprotein cholesterol

6 aylik TAF tedavisi sonrasinda
tedavi baslangicina gore

LDL +5.69 mg/dL

TC +7.89 mg/dL
TG +9.25 mg/dL

Hwang EG. Hepatol Int 2023; 17:860-9.



Hepatology International (2023} 17:650-869

https2//doi.org/10.1007/512072-023-10528-7
fludes

Risk of dyslipidemia in chronic hepatitis B patients taking tenofovir \As)

alafenamide: a systematic review and meta-analysis m bl Gomls 1 I8 oS 0 (M\
Dmoahs 3 60 6206l W <00l

Umobs 1 B3 DI 10 <00l

. ! : [Dl-chokstrl omontls 4 871 STolles 9 <0l
Mo Memdbewe 950 £ plheiongmely s )0 MRl I <
sudes Mol 1 B8 SNXO 10 <l

Totlchokeerol months 5 184 WDR2% 100 <001

HOL<okskl 4 193 et % < Onls 5 63 LR0NS 0 <0
Wronhs 2 160! 180260 100 <00l

0

IDl-cobsenl 4 43 00l 10 <00
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Hwang EG. Hepatol Int 2023; 17:860-9.



Hepatology International (2023} 17:850-869
https-//doi.org/10.1007/512072-023-10528-7

ORIGINAL ARTICLE

Risk of dyslipidemia in chronic hepatitis B patients taking tenofovir
alafenamide: a systematic review and meta-analysis

Table 5 Meta-mgression analysis of risk factors for cholesierol deterioration in the TAF use group

Variable A Total cholesterol A LDIL-cholkesterol

Coefficient (95% CD p value Coefficient (95% CI) p value
Proportion of treatment-naive (%) ~0.145 -0.183 to -0.107) -0084 0132 10 -0036)
Age 0.173 (-0.219 to (.565) 0.386 0.449 (0122 10 0.775) 0.007
Male (%) 0,348 (0.199 t0 0.497) <0.001

= i Ees

Diabetes (%)

0.918 (0.343 to 1.493)

Hyperension (%) 0.353 0067 t00.639)

Prior dyshipiderma (%) 0.661 (0.364 to 0.958) <0.001
Proportion of liver cirthaosis (%) 0.094 (-0.0391 0 0.227) 0.165
Treatment duration (months ) -0.204 (-0.630 to 0.222) 0348

0.045 (-0.205 t0 0.297) 0722
) ) - ». ~

1.338 (0.752 10 1.924)
0365 (0111 t0 0.618) i
0.031 (-0.298 10 0.361) 0.852

-0.279 (- 0476 to -0.082) 0.005
-0.007 (-0.289 10 0.274) 0.958

BMI. Body Mass Index: DL -choledersl, LLow-Density Lipoproiin cholkesterol

Hwang EG. Hepatol Int 2023; 17:860-9.



Hepatology International (2025) 19:959-967
https=//doi.org/10.1007/512072-025-10809-3

ORIGINAL ARTICLE

Safety of tenofovir alafenamide in the context of hyperlipidemia
and cardiovascular diseases: a nationwide analysis

* G.Kore’de yapilan Retrospektif calisma

 TAF-TDF (Yas, Cinsiyet, DM, HT, 1:1 eslesme)
e >18 yas, KHB, 3 aydan uzun suredir tdv alanlar

* Dislama: 18 yas alti, calisma 6ncesi hiperlipidemikler, statin ve diger na
kullananlar

* Eslesme sonucunda her grupta 20258 kisi vardi
* Hiperlipidemi ve MACE* insidansi arastirildi

*MACE: Major advers kardiyovaskuler olay (Ml, perkutan koroner
girisimi, iskemik kalp hastaligi, Iskemik inme, hemorajik inme)

Kim JY. Hepatol Int 2025; 19(4):959-967.



Hepatology intermational (2025) 19:959-967
https=//doi.org/10.1007/512072-025-10805-3

ORIGINAL ARTICLE

Safety of tenofovir alafenamide in the context of hyperlipidemia
and cardiovascular diseases: a nationwide analysis

Eslesme sonrasinda TAF kolunda hiperlipidemi insidansi 2.13 kat fazla

0.100 4 TOF 0.100 - TOF
<= TAF -~ YAF
'g — | 0.0754 e e 0,075
o o
m ' w -
O = | 00504 O = [00507
o mm m o amm wn
Qo Q ¢
o o
e g 0.025 - +— SO lco2s-
o % S G
o m— c 0.000 - Logrank p<0.001 o  [0.000 Logrank p<0.001
I N T ¥ T T T T I = T T T T T T
0 1 2 3 4 5 0 1 2 3 4 5
25754 21634 16782 11700 8200 4 -1 20208 arley 13382 o403 4ube
TAF 20401 15600 10042 7206 3131 0 TAF = 20258 15485 108687 147 3104 0
T T T T T T T T Y T T T
0 1 2 3 4 5 0 1 2 3 4 5
Year Yaar

Fig.1 Comparison in the incidence of hyperlipidemia between TAF and TDF groups. a Before propensity score matching. Levels of signifi-
cance: *p<0.001. b After propensity score matching. Levels of significance: *p<0.001 Kim JY. Hepatol Int 2025; 19(4):959-967
. , : .



Table 3 Cox regression analysis

for hyperlipidemia

Cok degiskenli analiz

*TAF

*Yas
*Erkek
*Tdv.sliresi
*HT

*DM
*KOAH

Antiviral medication
TDF

Age (years)

Duration of antiv iral medication (days)
CClI score

CCl variablke

Hypertension

Myocardial infarction

Congestive heart failure

Peripberzl vascular discase
Cerbrovascular disease

Dementia

Chronic pulmonary disease
Rheumatic disease

Peptic ulcer disease

Mild liver disease

Diabetes without chronic complication
Diabetes with chronic complication
Hemiplegia or paraplegia

Renal disease

Any malignancy

Moderate or severe liver disease
Metastatic solid tumor

Thyroid dysfunction

Renal failure

Univariawe

Multivariae

HR (95% Ch

1 (reference)

1.98 (1.79-2.19)
1.02 (1.02-103)
IR L1
1.00 (1.00-1.00)
1.04 (0.99-108)

1.46 (1.20-177)
.43 (0.06-302)
1.10 (0.68-1.738)
1.14 (0.85-1.52)
1.81 (1.29-2.55)
1.12 (©.42-297)
1.37 (1.18-1.58)
0.77 (0.51-1.15)
0.99 (0.86-1.15)
1.63 (1.47-1.81)
1.40 (1.19-1.65)
1.62 (1.08-2.43)
205 0.98-431)
1.41 (0.83-2.38)
(84 (0.71-1.00)
074 (0.50-1.11)
(.83 (0.47-1.46)
0.67 (0.56-0.50)
1.13 (0.69-1.85)

»

<0001
0.008

<0001
0393
0693
0378
0.001
0.826
<0001
0196
0889
< 0.001
<0.001
0019
0.058
0.201
0.050
0.144
0506
<0.001
0629

HR (955 Ch

1 (reference)
1.99(1.79-2.20)
1.02(1.02-103)
NEIgRY .
1.00 (1.00-100)

1,15 (0.94-1.40)

1.39 (0.95-196)

131 (1.13-1.52)

1.66(1.49-1.84)
1.30 (1.10-1.54)
1.36 (0.91-205)

089 0.74-106)

0.6l 0.51-073)

r

0.172

0062

<0.001

<0 001
0002
0.136

<0.001

HR hazard ratio. C1 confidence inerval. TDF enofovir disoproxil fumarate, 7Kfmed¥icHe patolint=2025; 19(4):959-967.
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Hepatology International (2025) 19:959-967
https=//doi.org/10.1007/512072-025-10803-3

ORIGINAL ARTICLE

Safety of tenofovir alafenamide in the context of hyperlipidemia

and cardiovascular diseases: a nationwide analysis

Ancak MACE'nin sonuglarinin yaklagik 10 yil strdtgu goz
onune alindiginda, TAF'In MACE lzerindeki tam etkisini
degerlendirmek igin henuz erken olabilir.
Kaplan-Meier analizinin sonugclarina bakildiginda, TAF
grubunda iskemik kalp hastaligi ve iskemik inme
vakalarinin yaklasik 4 yil sonra arttigi gorulmektedir.

Table 4 Incidence of major adverse cardiovascular events by antiviral agents

Hiperlipidemi farki klinikte fark yaratmadi

Total

Person-year

Outcome (=)

20,020 (98.83)

20019 (98.83)

Outcome (+)

237(1.17)
237(1.1D

Incidence rate (95% CI)

2.19(1.84-261)
2.25(1.86-2.71)

Incidence rae
ratio (95% CI)

| (refemnce)
1O0200.79-13%)

r

Ischemic heart disease TDF X258
TAF 20,258

Myocardial infarction TDF  20.258
TAF 20.258

Percutaneous coronary TDF 20258
inervention TAF 2.758
Ischemic stroke TDF 20,258
TAF X).258

56,383
48307
56,593
48 528
56,599
48 525
56411
43 360

20,171 (99.58)
20,161 (99.53)
20,245 (99.94)
20,250 (99.97)
20,248 (99.95)
20,248 (99.96)
20,186 (99.64)
20,184 (99.64)

86 (0.42)
95 (0.47)
12 (0.06)
7 (003)

10 (0.05)
9(0.04)

72(0.36)
73 (0.36)

0.96 (0.73-1.25)
.14 (0.87-1 .48)
0.16 (D08-0.31)
0.12 (0.06-0.28)
0.18 {0.10-0.33)
0.16 {(0.08-0.33)
0.62 (0.46-0.88)
0.74 (0.54-1.03)

I (refemnoe)
1.19 (0.82-1.73)
[ (reference)
078 (0.28-218)
| (reference)
0.93 (0.37-2136)
I (ref)

1.17 (0.73-1.85)

0.367

0.633

0.884

0514

MACE major adverse cardiovascular events, C7 confidence interval. TDF tenofovir disoproxil fumarate, TAF eaofovir alafonamide

Kim JY. Hepatol Int 2025; 19(4):959-967.



Switching to tenofovir alafenamide for nucleos(t)ide

analogue-experienced patients with chronic hepatitis B:
week 144 results from a real-world, multi-centre cohort study

En az 2 yil stiresince ETV, TDF, NA kullananlar

ETV |

> TAF

TDF |

> TAF

NA |

> TAF

174 hasta
116 hasta
101 hasta

* Virolojik-biyokimyasal yanit, advers olaylar

716
AI—W[ LE Y- APT Alimentary Pharmacology & Therapeutics

| 478 Original entire cohort |

144 hafta (36 ay) takip
12 haftada bir degerlendirme

OGAWA £T AL.

87 Excluded patienis
56 Past history of HCC
17 Insufficient medical records

i 9 Duration of follow up <144 weeks
3 Temminal iliness
2 Positivity for antibody to HIV or HCV

174 Prior ETV |

116 Prior TDF |

101 Prior NA
Combination

FIGURE 1 study flowchart. ETV,
entecavir; HCC, hepatocellular carcinoma:
HCV., hepatitis C virus; HIV, human
immunodeficiency virus; NA, nucleos(t)
ide analogue; TDF, tenofovir disoproxil
fumarate.

Ogawa E. Aliment Pharmacol Ther 2022; 56:713-722.



Switching to tenofovir alafenamide for nucleos(t)ide 24. Haftadan'itibare_n
analogue-experienced patients with chronic hepatitis B: TDF'den TAF ye gecls yapan hastalarda, TDF
week 144 results from a real-world, multi-centre cohort stuc disindaki rejimlerden TAF'ye gecis yapanlara kiyasla,

TK, LDL, HDL TG anlamli derecede artti
APCI Alimentary Pharmacaology & Therapeutics —\A 1 1 v =

OCAWA =7~

{(A) Total cholesterol (mao/dlL) (B) LD4i cholestercl (mg/dL) (C) HDL cholesterol (ma'dL)
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FIGURE 3 Longitudinal change in (A} total cholesterol, (B} LDL cholesterol, (C} HDL-cholesterol, (D) triglyceride and (E) total cholesterol/

HDL cholesterol ratio over the 132 weeks after switching to TAF. Bars are expressed aggawEhAm ém?h?géﬁfsrﬁ@fm567l3_722

HDL, high-density lipoprotein: LDL, low-density lipoprotein: TAF tenofovir alafenamide.



TAF ve TDF

* TAF karacigerde karboksilatesteraz 1 (CES1) tarafindan tenofovire
hidrolize edilir

* CES1 kolesterol ve trigliseritlerin hidrolizinde gorev alir

* Deneysel modellerde

* CES 1 asiri ekspresyonu TG duseylerini distrur
e CES 1 baskilanmasi TG ve LDL dizeylerini ylkseltir

 TAF kilo alimi

* TDF'nin HBV enfeksiyonu olan hastalarda PPAR-a aktivasyonu yoluyla

hepatik CD36'yi yukari dizenleyerek lipid metabolizmasini modile
eder

Kim JY. Hepatol Int 2025; 19(4):959-967.
Lin S. Sci Rep 2024; 14(1):27369.



Eve goturilecek mesajlar

e Tedaviden bagimsiz
* HBV infeksiyonunda osteopeni /osteoporoz riski artabilmekte
* HBV infeksiyonu dislipideminin yer aldigi metabolik sendroma yol acabilmekte

* KHB tedavisinde yolumuz uzun
* Tedavi secenekleri ETV, TDF, TAF. BSV?
>60 yas Uzeri, osteoporoz riski olanlarda TDF yerine TAF veya ETV
Diger NA tedavi deneyimlilerde TAF veya TDF
Hiperlipidemi acisindan risk faktori varsa ETV, TDF, TAF. Ancak TAF lipid takibi

Ozellikle TDF kullanan bireylerde yilda 1 veya 2 yilda bir DEXA

6 ayda bir serum eGFR, fosfat, kalsiyum, D vitamini, tam idrar tetkiki

Ozellikle TAF kullanan bireylerde 6 ayda bir lipid profili

* Daha ¢ok calismaya ihtiyacg var
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