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{ Herpes virlisler }

Alfa herpes virus Beta herpes viriis Gama herpes viriis
(duyu-sinir ganglionlari) (mononukleer) (lenfoid)
e HSV-1,HSV-2 e CMV e EBV
o \/ZV e HHV-6 e HHV-8
e Herpes B virus e HHV-7

[nsanlarin %60-951 herpes viriislerinden en az biri ile infekte olurlar

Yu-Chen Jiang et al. International Journal of Oral Science (2016) 8, 1-6.



Direncli HSV infeksiyonlarinda tedavi

Zarf proteinleri

Lipid zarf

Tegument

DNA

Nukleokapsid




Table 1 Three classes of drugs approved for the treatment of HSV
infections

Class of drugs Licensed drugs

Acyclic guanosine analogues Acyclovir, Ganciclovir, Penciclovir, Valaciclovir,
Valganciclovir, Famciclowr

Acyclic nucleotide analogues Cidofovir, Adefovir dipivoxil

Pyrophosphate analogues Foscamet

HSV, herpes simplex virus.

Yu-Chen Jiang et al. International Journal of Oral Science (2016) 8;1-6.
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Asiklovir

* Viral DNA polimerazi inhibe eder
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FIG. 2. Mode of action of acyclovir and penciclovir.

Yu-Chen Jiang et al. International Journal of Oral Science (2016) 8, 1-6.
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Herpes viriislerin klinik 6rnekler i¢in niiklezid/niikleotidlerin in Vitro inhibitor
konsantrasyonlari

Viriis __ Asiklovir | _pensiklovir | _Gansiklovir | _Sidofovir _

HSV-1
HSV-2
vzvVv
CcMV
EBV
HHV-6
HHV-8

Aoki FY. Antivirals against herpes viruses. In: Bennett JE, Dolin R, Blaser MJ, editors. Mandell, Douglas, and Bennett's principles and practice of infectious

0.02-1.9 0.2-1.8 0.05-0.6 0.4-3
0.3-2.9 0.3-2.4 0.05-0.6 0.4-3
0.8-5.2 0.9-5.1 0.2-2.8 0.25
2-57 52 0.2-2.8 0.2-0.9
1.6 - 1.5 <0.03
7-23 - 0.3-7 -
\ 15-17 / - 09-1.4 0.1-0.23

** Asiklovirin etkinligi, HSV-1 ve HSV-2 ‘de
VZV den 10 kat fazla

diseases. 8th ed. Philadelphia: Saunders; 2015. p. 546—62.€e7.




Asiklovir

Tahle 1. Characterization of acyclovir-resistant herpes simplex wirus mutants.
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Immun sistemi baskilanmis bireylerde direng¢ oran yiiksek

e Uzun sureli tedaviler

 Konak direncindeki bozulma

* Viris yiukiiniin fazla olmasi, direncli suslarin baskin hale gelmesi

Piret J, Boivin G. Antimicrob Agents Chemother. 2011 Feb;55(2):459-72.
Chilukuri S et al. Dermatol Clin 2003; 21(2):311-20.



HSV infeksiyonlarinda asiklovir direng orani
 Immunitesi normal konakta % 0,1-% 0,7

e Immunitesi baskilanmis bireyde % 4-27

Bacon TH, et al. Clin Microbiol Rev. 2003 Jan;16(1):114-28.
Kim JH, et al. Biol Blood Marrow Transplant. 2011 Feb;17(2):259-64.

 Direncli olgularda infeksiyon daha siddetli, daha yaygin, progresif seyirli ve

daha fazla mukoza hasari olusur

Galdiero S, et al. J Pept Sci2013; 19(3): 148-158



Yuksek doz asiklovir ile tedavi

Yiiksek doz, uzun siireli asiklovir tedavisi ile basarili sonug

Table |, Summary of Case Reports
=
Immunasuppression MICss (ug/mL}t
Failed Treazment Cont. ACY Qutcoma, Time
Case Age, Sex HCT Type GVHD PRED Other HSV Type; Location ACY GCV FOS Regimens: Dase mg/kg/day to Respanse
I 7 TCD Skein, GI <0.5 mglkg/day CiA HSV-2; Genlalia 10 ki Py ACVPO 1] Resalved
F URD Grade 2 MNaris FAM BO & weeks
MA ACVIV
FOSiv.
CIDiv.
1 4] URD Skin <{.5-1 mg/lg/day TAC HSV-2: Ganitalia, >48 45 >100 ACV v 45 Resolved
F MA Grade 4 MMF buttocks, thighs FOSiw. 2 months
3 55 URD Skin 30 mg/day TAC HSV-|; OF >48 30 »48 ACY v 30 Resobved
F MA Grade 2 MMF FOS iv. | week
4 44 URD Skin &0 mg/day TAC HSV-|; OF >48 30-50 248 ACY v 30-50 Fartially resalved§
F MA Grade 4 FAM PO
5 54 MRD None None C5A HSY-1; Mars =44 0 =00 ACVFO 0 Resolved
M MA ATG FAM PO | week
1 5l MRD Skin | mellg/day TAC HaV.|; OP 48 48 100 ACY v, i Resolved
M NMA Grade 4 | week

Kim JH, et al. Biol Blood Marrow Transplant . 2011;17(2):259-64.



Asiklovir yan etki

 Halsizlik
* Bas agrisi, hipotansiyon, kasinti, dokiintii
 Bulanti-kusma

* Karaciger fonksiyon testlerinde artma
« Akut renal yetmezlik

* Enjeksiyon alaninda flebit

Asiklovirin yiiksek serum konsantrasyonunda goriilen nérotoksisite, 6zellikle

BOS’taki 9-karboksimetoksimetilguanin (CMMG) 1le 1liskili

Brady M et al. Clin Med (Lond). 2009;9(6):630.



Valasiklovir

* Valasiklovir asiklovire gevrilerek etki gosterir. & VALTREX'
AZKIA \ 7

500 mg

* Valasiklovirin, oral asiklovire gére biyoyararlanimi 3-5 kat daha fazla —

* Valasiklovirde ila¢ uyumu daha 1y
* Asiklovir direnci, yetersiz ila¢ konsantrasyonu ile ilgili

» Valasiklovirin asiklovire gore daha yiiksek kan diizeyi saglamasi nedeniyle
Immunosuprese hastanin baslangic tedavisinde valasiklovir kullanilmasi direng

gelismini Onlemeye yardim edebilir

Chilukuri S et al. Dermatol Clin 2003; 21(2):311-20.



Famsiklovir

« Famsiklovirin aktif sekli pensiklovir
* Viral DNA polimeraz inhibitorii

* Pensiklovir direngli HSV suslari, viral TK veya DNA polimerazda mutasyona sahip

Asiklovir direncli HSV infeksiyonlarinda genellikle etkisiz

Chilukuri S et al. Dermatol Clin 2003; 21(2):311-20.



Famsiklovir yan etki

* Bas agrisi
e Bulanti-kusma
* Ishal

e KutanoOz vaskulit

s Dokiintii
¢+ Halusinasyon, konfiizyon

¢ Lokopeni, ndtropeni



Vidarabin (ara-A)

* Viral DNA sentezini inhibe eder
» Idoksuridin ve asiklovir direncli suslarda kullanilabilir
» Herpes simpleks ensefaliti, kronik EBV infeksiyonunda aktiviteye sahip



“» Herpes ensefalitinde asiklovir, vidarabinden daha etkili

% 1992 yilinda ABD’de kullanimdan kaldirilmis

Skoldenberg B et al. Lancet. 1984 Sep 29;2(8405):707-11.
Whitley RJ et al. N Eng J Med. 1986 Jan 16;314(3):144-9.
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Figure 1. Comparison of Survival in Patients with Biopsy-Proved
Herpes Simplex Encephalitis Treated with Vidarabine (ARA-A)
or Acyclovir (ACV); P = 0.008.




% e NEW ENGLAND
%4’/ JOURNAL of MEDICINE

A CONTROLLED TRIAL COMPARING FOSCARNET WITH VIDARABINE FOR ACYCLOVIR-
RESISTANT MUCOCUTANEOUS HERPES SIMPLEX IN THE ACQUIRED
IMMUNODEFICIENCY SYNDROME

 Asiklovir diren¢li mukokutanoz herpes infeksiyonunda foskarnet, vidarabinden daha etkili

+«» Daha az toksik

Safrin S, etal. N Engl J Med. 1991 22;325(8):551-5.




Brivudin

* Timidin niikleozid analogu. HSV-1 ve VZV’ye etkili 1x125 mg 7 giin

* Viral DNA polimeraz inhibitori

 Asiklovir ile capraz direng olabilir




Helikaz/primaz inhibitorleri

Helikaz primaz kompleksi HSV DNA replikasyonu i¢in gereklidir
HSV tip 1 ve HSV tip 2’ye karsi etkili

Replikasyonun inhibisyonu icin timidin Kinaz tarafindan fosforilasyonu gerekmez

TK eksikligi olan HSV de etkin

s ASP2151 (amenamevir)
s Bay 57-1293 (pritelivir)
»T157602

“*BILS 22 BS




Amenamevir (ASP2151)

e HSV-1, HSV-2,VZV
* Nukleozid direncli suslara da etkili

Antiviral Res. 2017 Mar;139:93-101. doi: 10.101&6/.antiviral.2016.12.008. Epub 2016 Dec 24. |

Profile of anti-herpetic action of ASP2151 [p vijtro calismalarda amenavir, asiklovire gore
¥ajima M', Yamada H', Takemoto M?, Daikoku T2, Yoshida ¥, Lor o o 5 - 5 oRo
daha 1yi farmokokinetik profile sahip daha ekili

+ Author information

Abstract
The antiherpetic drugs acyclovir (ACV, valaciclovir) and penciclovir (famciclovir) are phosphorylated by viral thymidine kinase and terminate

DNMNA synthesis. ASP2151 (amenamevir) and foscavir (PFA) directly inhibit viral helicase-primase and DMNA polymerase, respectively, and
inhibit replication of herpes simplex virus (HSV) and varicella-zoster virus. ACV, ASP2151, and PFA all inhibit HSV with a different
mechanism of action and as a consequence, the Kinetics of viral DMNA accumulation and progeny virus production differ. This study focused
on how viral DMNA synthesis and its related events in the replication cycle would influence anti-HSV action of ACV, ASP2151, and PFA.
ASP2151 suppressed HSV replication more efficiently than ACV at 10 x 50% effective concentration of plague formation (ECsp), when
treatments were started 0-24 h after infection. ASP2151 and PFA were more potent than ACVY in suppressing viral DNA synthesis and
infectious virus production when they were added up to 3 h following infection. The virus replicated in the presence of ACY was compared for
the ratios of HSVW DMNA copy number to infectivity with that without ACV and infectivity of ACV-treated virus was less efficient than that without
ACY-treatment. The ECsg of infected cells in the time course after infection was preserved in PFA, limited in ASP2151, and much increased
for ACV, indicating that viral DMNA synthesis had little effect on antiviral action of PFA and ASP2151 but reduced the susceptibility of ACW.
ASP2151 showed a preferable profile as an anti-herpetic agent with a better pharmacokinetic profile than ACW.




f!' % THE ]OLJRNAL OF
DERMATOLOGY

o

doi: 10.1111/1346-8138.13948 Jowurnal of Dermatology 2017; 44: 12191227

ORIGINAL ARTICLE

Amenamevir, a novel helicase—primase inhibitor, for
treatment of herpes zoster: A randomized, double-blind,
valaciclovir-controlled phase 3 study

Makoto KAWASHIMA " Osamu NEMOTO,” Mariko HONDA _* Daisuke WATANABE_*
Juichiro NAKAYAMA,®> Shinichi IMAFUKU.,® ) Toshiyuki KATO.,”

Tsuneo KATSURAMAKI,” for the study investigators™*

! Department of Dermartology, Tokyo Women’s Medical University, Tokyo, > Sapporo Skin Clinic, Sapporo, >IDr Mariko Skin and
Dermatology Clinic, Yolkohama, *Department of Dermatology, Aichi Medical University, Aichi, °General Medical Research Center,
® Department of Dermatology, Fukuoka University Faculty of Medicine, Fukuoka, * Maruho Co., Ltd, Kyoto, Japan

ABt‘-rr\ .
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A

~ ¢ 751 herpes zosterli hasta, ¢ift kor randomize ¢alisma
e Dokuntunun ilk 3 gunu tedavi
* 400 mg amenamevir /200 mg amenamevir/ valasiklovir 3x1000 mg

Amenamevir 400 mg ve amenavir 200 mg tedavisi valasiklovir

kadar etkili ve tolere edilir



Pritelivir (AIC316)

_

JamMma | Original Investigation

Effect of Pritelivir Compared With VvValacyclovir on Genital
HSWV-2 Shedding in Patients With Frequent Recurrences
A Randomized Clinical Trial

Anma Wald, MDD, MPH: Burkhard Timmiler, BMD: Aamalia Magaret, PhD: Terri Warren, ANP; Stephen Tyring, MD, PhD;
Christine Johnston, MDD, MPH;: Kenneth Fife, MD, PhD: Stacy Selke, MA: Meei-Li Huang, PhD: Hans-Peter Stobernack. Phi;
Holger Zimmermann, PhD; Lawrence Corey, MD: alexander Birkmann, PhD; Helga Ruebsamen-Schaeff, PhD

HSV DNA, Log,, copies/mL

; « Tekrarlayan genital HSV-2 hastalarinda

. pritelivir ile valasiklovir karsilastirilmis

HSW DNA, Log;, copies/mL
wm
B

» 28 giinde HSV tespiti pritelivir kullanan

i 2 e hastalarda daha diisiik




Yeni molekiiller

Flavonoids

Sugar-containing compounds

Peptides

Notoginsenoside ST-4 inhibits

Putranjivain A and pterocarnin A

Yu-Chen Jiang et al. International Journal of Oral Science (2016) 8, 1-6.



Peptide inhibitors against herpes simplex virus

infections

Antimikrobiyal peptidler
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Neuraminidase
inhibitors

Magainin
Dermaseptin

Melittinm

Defensin (hBD-1)

Lactoferricin

Tachyplesin
My tilim-2

Cathelicidin (LL-37)
Brewvinin-1
Indolicidin
Cecropin

Penaeidin-3a

Galdiero S, et al. J Pept Sci 2013; 19(3): 148-158.




Ribonukleotid reduktaz inhibitorleri (BILD 1633 SE)

 Ribonukleotid reduktaz, ribonukleotidten deoksiribonukletid olusumunu katalize

eder, latent formdan reaktivasyona gecis i¢in gerekli

* Fare deneylerinde HSV keratitinde etkili oldugu bildirilmis

Piret J, Boivin G. Antimicrob Agents Chemother. 2011 Feb;55(2):459-72.



Topikal tedaviler

s Asiklovir

s*Pensiklovir

«*Vidarabin

< Trifluridin
«* Imuquimod
s Idoksurdin

+s» Dococanol




Contents lists awvailable at ScienceDirect

Journal of Clinical Virology

jourmal homepage: www.elsewvier.com/llocate/jcw

Case Report

Mcyclovir-resistant herpes simplex encephalitis in a patient treated
wwithh anti-tumor necrosis factor-o« monoclonal antibodies
Kinda Schepers?, Antonio Hernandez?, Graciela Andrei©, Sarah Gillemot<, Pierre Fiten9,

Ghislain Opdenakker®, Jean-Christophe Bier?, Philippe David €, Marie-Luce Delforge ",
Frédérigue Jacobs?, Robert Snoechk ©-*

« Adalimumab kullanan bir hastada gelisen, asiklovir direncli HSV ensefaliti

» Asiklovir ve foskarnet ile basarili sonug




FCV yanitsiz HSV
infeksiyonu

J

Yiiksek doz IV ACV diisiin
( 10 mg/kg, 3x1

Nukleozid analoglarina yamitsiz HSV infeksiyonlarinda tedavi
{ ACV, VACV veya

{ Basari } { Yetersizlik }
Fenotipik/genotipik FOS
duyarlilik testleri ﬁ 40 mg/kg, 3x1 ﬂ
ACV: Asiklovir { Basarl } { Yetel'SIth J
VACV: Valasiklovir
FCV:Famsiklovir

FOS: Foskarnet

Piret J, Boivin G. Antimicrob Agents Chemother. 2011;55(2):459-72.

Sidofovir IV 5 mg/kg haftada
bir, 3-4 hafta




2017 European guidelines for the management of genital
herpes

2

immunosuprese hasta, asiklovir direncli HSV siiphesi
(Daha once asiklovir direncli HSV varsa veya standart anti-viral tedavide yetersizlik varsa)

$
[ Kiltur veya PCR ]

4

3-5 ginlik tedaviden sonra hala yeni lezyon ortaya cikiyorsa,
Asiklovir 5x800 mg/valasiklovir 2x1 g/famsiklovir 2x750 mg

4

4 N 4

Siddetli lezyonlarda

Foskarnet 40 mg/kg 3x1 veya

Sidofovir 5 mg/kg haftada bir+probenesid
Sistemik tedavi klinik diizelme olana kadar
sirdardlmeli

Siddetli olmayan lezyonlarda

Foscarnet %1 krem veya

Sidofovir %1 jel

Trifluridin 3x1 lezyonlar iylesene kadar
tekbasina veya interferon alfa ile kombine

Qeya imiquimod krem / K




Direncli CMYV infeksiyonlarinda tedavi

Nukleokapsid

Membran

Glikoprotein kompleks | Terminaz kompleks




Gansiklovir
* Viral DNA sentez inhibitoria

* CMV infekte hiicrelerde, infekte olmayan hiicrelere gore konsantrasyon 10 kat yliksek

HCMV-infected cell
- N CMV DNA ———
18
e
~

pUL97 Cellular @ LA ~ 1 aNTP binding
Kinase Kinases —_=
3 e

T % HCMYV DNA pol/
<

Gilber C et al. Antimicrob Agents Chemother. 2005 Mar;49(3):873-83.



Gansiklovir direnci

 Akciger nakillerinde gansiklovir direnci %3.6-9

* Bobrek- pankreas alicilarinda %21
* Bobrek alicisinda %5

Gilbert C et al. Antimicrob Agents Chemother 2005 Mar; 49(3): 873-883.

Direnc icin risk

» Uzun siireli anti-viral ila¢ maruziyeti
* Yetersiz diizeyde 1la¢ kullanimi

* Yogun immunosupresyon

* D+/ R-

Kotton CN, et al. Transplantation 2013 Aug 27;96(4):333-60.



Siddetli olmayan, foskarnet kullanilamayan
olgularda yiiksek doz gansiklovir/valgansiklovir
kullamlabilir

Use of High-Dose Ganciclovir for the Treatment
of Cytomegalovirus Replication in Solid
Organ Transplant Patients With Ganciclovir
Resistance-Inducing Mutations

Irene Gracia-Ahufinger," Juan Gutiérrez-Aroca,’ Elisa Cordero,” Elisa Vidal,” Sara Cantisan,?
Domingo del Castillo,” Cecilia Martin-Gandul,® Antonio Rivero,” and Julian Torre-Cisneros™’

Background. Experience with high-dose ganciclovir for the management of resistant cytomegalovirus (CMV) rep-
lication in transplant patients is limited despite its adoption as an effective therapy by some consensus documents.
Methods. We studied six cases of CMV replication in solid organ transplant patients whose genotypic testing showed
mutations associated with different levels of resistance to ganciclovir. All were treated with high-dose intravenous
ganciclovir (7.5-10 mg/kg/12 hr) or oral valganciclovir (13501800 mg/f12 hr) corrected according to creatinine
clearance. The virologic response was considered positive if the CMV plasma viral load was undetectable. Safety was
evaluated by clinical assessment, including the review of vital signs and laboratory tests.



Gansiklovir/Yan etki

IV uygulama

* Notropeni (%24-40)

« Trombositopeni (%15-20)

 Bas agrisi, davranis degisiklikleri, konfuzyon, psikoz, koma
« IV infuzyonla iliskili komplikasyonlar

» Dokiinti, ates, bulanti-kusma

* Anemi, karaciger testlerinde artis

 Nefrotoksisite (nefrotoksik ilaglarla birlikte verildiginde risk artar)

intravitreal uygulama
s Gorme kaybi

** Kanama

% infeksiyon

+* Retinal ayrilma




Valgansiklovir

e Gansiklovirin valin esterli

» Insan barsak mukozasinda valin esteraz, valin esteri parcalar, gansiklovir olarak

kana girer

* Oral biyoyararlanimi gansiklovire gore daha yiiksek (%6-8; %68)



Foskarnet

HCMV-infected cell
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f

Mechanisms of action of systemic antivirals approved for treatment of CMV i
with dNTPs for the binding site on the DNA pof (A) and arc incorporated into HHCMV

cctions. GOV and CIDV, once phosphorylated., compete
. ). thus inhibiting viral IDNA replication. FOS

dircctly inhibits viral IDNA replication by blocking the pyrophosphate (ppi) hlndll‘lb site ((‘), thus preventing ppi cleavage from incoming dIN'IT'Ps
and subsequent incorporation of the nucleotide into viral DNA. MP., DP, and TP, monophosphate. diphosphate, and triphosphate. respectively.

Gilbert C et al. Antimicrob Agents Chemother. 2005 Mar;49(3):873-83.

«» Inorganik pirofosfat analogu

“* Herpes viriislerinde DNA polimerazi inhibe eder




Foskarnet

Es.
¢

q Immunosuprese hastalarda CMV retiniti /
_/@D/_ﬁ) A

w Asiklovir diren¢li mukokutanoz HSV infeksiyonlari
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» Gansiklovir direncli CMYV, asiklovir direncli HSV ve VZV suslarina ekili

“ UL97 mutasyonundan dolay1 gansiklovire direngli suslar foskarnet ve sidofovire
duyarh

Schreiber A et al. Expert Opin Pharmacother 2009;10(2):191-209.



Foskarnet/yan etk

 Nefrotoksisite (1/3 olguda)

» Hipokalsemi

* Hipomagnazemi

« Hipofosfatemi/hiperfosfatemi

« Hemorajik sistit, genital ilser

** Akut distoni, bas agrisi, nobet
** Tremor, hallsinasyon

s Ates, dokiintd, ishal

¢ Bulanti-kusma

** Anemi, granulositopeni

+* Kalp blogu, EKG degisikligi




Sidofovir

HCMV-infected cell

= \:MVDNA?\

> -~

pPULS7 Cellular @ »: ) dNTP binding
Kinase .@ Kinases ~_ =il

< ~ ppi binding

| T . 2 nemvonaper |

#re incorporated into FICMYV IDNA (), thus inhibiting viral IDNA replication. FOS
dircctly lnhlhlls vurdl DNA rc,pllc,dlu n hy bloc nb tho pyr hosphate (ppi) binding site (C), thus preventing ppi clecavage from incoming dNT'Ps
i i P i i ODNA. MP. DP. and TP. monophosphate. diphosphate, and triphosphate. respectively.

Gilbert C, et al. Antimicrob Agents Chemother. 2005;49(3):873-83.

Viral DNA sentez inhibitorii, niikleotid analogu
HSV, CMV, EBV
HHV-6, HHV-7, HHV-8

Papillamavirus, polyomavirus, pox viriis, adenoviriise kars1 etkili




Sidofovir

» TK-eksikligi olan, TK direncli, TK-degisikligi olan, asiklovir direncli

HSV viriislerine etkili
« UL-97 mutasyonu nedeniyle gansiklovir diren¢li CMYV suslarina etkili

« UL-54 mutasyonu olan suslara etkisiz

Haftada bir kez 5 mg/kg kullanilir



Sidofovir/yan etki

Dozla iligkili renal yetmezlik

Baska nefrotoksik ila¢ alanlarda kontrendike

Anlamh proteinuri (2+) veya kreatinin klerensi 55 mL/dak altindaysa nispi kontrendike

Birlikte probenesid uygulanmasi ve hidrasyon sonrasi sidofovir uygulanmasi onerilir

* Notropeni
* Bulanti, kusma, diyare

» Bas agrisi, dokiinti, Iritis, tiveitis



EK TEDAVI YAKLASIMLARI

CMV Immunglobulini

« Opsonizasyon ve fagositoz ile CMV partikiillerini dolasimdan temizler

* Hiicre igerisine CMV girisini azaltir

Yasamu tehdit eden CMYV hastaligi, 6zellikle siddetli pnomoni tablosunda ek tedavi

olarak kullanilabilir

Torre-Cisneros J, et al. Transplant Rev (Orlando). 2016 Jul;30(3):119-43.




CMV Immunglobulini

Akciger transplantasyonlu hastada CMV infeksiyonu
« Gansiklovir tedavisine yanitsiz.

« Sidofovir+ CMV IgG ile basarili tedavi

Wilkens H et al. Case Rep Transplant. 2016;2016:4560745.
Kemik 1li1g1 nakli sonras1t CMV pnomonisi

Gansiklovir ve yliksek doz intravendz immunglobulin ile basaril1 tedavi

Emanuel D et al. Ann Intern Med 1988;109(10):777-82.



Leflunomide

Immunosupresif ilag, romatoid artrit, psériatik artrit, solid organ

nakillerinin reddinde kullanilir

1994 yilinda viral kapsit birlesmesini inhibe ettigi gosterilmis

Direnc¢li CMV infeksiyonununda kullanilmis

Gansiklovir direncli CMV de basar1 oran1 %66.7

Waldman WJ et al. Transplantaion 1999 Sep 27;68(6):814-25
Avery RK et al. Bone Marrow Transplant. 2004 Dec;34(12):1071-5.
Morita S et al. J Clin Virol. 2016 Sep;82:133-138.

Roger MR et al. Case Rep Infect Dis2017;2017:1589356.



Leflunomide

* 2001 yilinda HSV’ye kars1 da etkili oldugu gosterilmis.
* Psodotiimoral goriiniimlii tedaviye yanitsiz genital HSV olgularinda kullanilmis

* Uzun stireli tedavide yan etki gorilmemis
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Roger MR et al. Case Rep Infect Dis.2017:1589356.



The Antiviral Activities of Artemisinin

and Artesunate
rtesunate

Thomas Efferth,’ Marta R. Romero,’>” Dana G. Wolf,? Thomas Stamminger,? Jose J. G. Mar J x
and Manfred Marschall?

Figure 3. Spectrum of antiviral activity of artesunate Figure 2. Hypothetical molecular mechanism of artesunate against
human cytomegalovirus.

Efferth T et al. Clin Infect Dis.2008 Sep 15;47(6):804-11.



» Kemik iligi nakli sonras1 gelisen CMV Infeksiyonu
 Foskarnet, sidofovire yanitsiz

 Artesunat ile diizelen olgu sunumlari

Shapira MY, et al. Clin Infect Dis 2008; 46: 1455-7.
Sellar RS, et al. Bone Marrow Transplant. 2012 Nov;47(11):1482-3.



* Leflunamide ve artesunate ile ilgili sonuclar yetersiz ve ¢eliskili

* Alternatif tedavi yoklugunda kullanilmasi distiniilmel:

Torre-Cisneros J, et al. Transplant Rev (Orlando). 2016 Jul;30(3):119-43.



Letermovir — Brincidofovir Maribavir
Crose 80 mg daily oral 400 mg orally once weekly OF. 100 mg twice 409 daily or 400 bid ©
waakly -
Compound information | IMoivel cla=zs of low- Lipid antiviral conjugate comprizsed of a Lipid Eenzimidazole noclecside
malecular-weighs {1-F-hexadecyl-axypropyl) covalemthy Linked
comipoainds, 3.4 dibydra- ta the acyclic micleatide analegue cidefoinar
guinazolinss
bdechantams of action Terminase inkibitor: blocks | Eemazine intact in plazmia and deliver drus [ohibitton of viral encapsidation
viral replication withauat direcily ta the target cell resulting in enhanced and puclear egress of viral
inhibitang the synthesis of callalar uptake and high istracellalar levals of particles fram infeciad calls
progemy CRIW DA ar viral cidafoer (C0W) diphosphate which
proteinsg comipetitively inhkibits the incarperabon of
A M deoxyortidine triphosphate inte viral DINA by
viral DN A polymaearase. This disrepts firther
chain elongation [55
Toxicities Home reporiad Blild side effects include abdominal pain ar Taste distarbance, Skin rash [3&])
dizscomfort. and aphtlous stamatrtas [38]

Yiral gene fargets Wiral pUL 54 subumis Siral DN A polymerase Wiral pULET kinase

Mlaribencir 100 mg bid did not have sufficient amh-Ch{% activity in Liver transplant patients. 400 mg daily and 400 mg bid have been shown to be
safe ot anti-CRIV activity i nat clear.

Verghese PS et al. Drugs Future 2013 May;38(5):291-298.

e Maribavir, UL97 kinaz inhibitori olmasi nedeniyle gansiklovirin etkinligini in vitro inhibe eder




| Torre-Cisneras ef al. / Transplantation Reviews o (2016) oor-xo 15

Table 9
Setting for new drugs against CMV.
Drug Prophylaxis Preemptive therapy Treatment of CMV-resistant disease
Brincidofovir [259,319] Lower incidence of CMV disease or Successful in 4 out of 5 KT at a dose of
high-level viremia in HSCT at a dose 100 or 200 mg twice weekly
of 100 my twice weekly compared
to placebo
Letermovir Lower CMV reactivation in HSCT at a Viral clearance was achieved in 50% of KT with One report of success at a daily dose of
[260,261,320] dose of 120 or 240 mg qid for 12 weeks active CMV replication at a dose of 40 mg bid or 240 mg during 49 days for CMV
after engraftment compared to placebo 80 mg qid for 14 days compared to 26% in the disseminated disease in LT
standard of care
Maribavir Failed to show non-inferiority to Successful in 4 out of 7 50T at a daily dose
[82.83,258,321] ganciclovir for CMV disease in OLT

at a dose of 100 mg bid for 14 days

maribavir resistance when treating a high

[ higher than 800 mg. One report of proven ]
initial CMV viral load

CMV: cytomegalovirus; HSCT: hematopoietic stem cell transplantation; OLT; orthotropic liver transplantation; KT; kidney transplantation; LT: lung transplantation; SOT: solid organ

transplantation,



Table 6. New anti-CMV antivirals

o . Prophylactic studies in alfogeneic SCT
Drug Mechanism of action | Route Spectrum Phace IT Phase III
Winston DI, 2008 (98]: 111 patients . |
Maribavir UL 57 1nhibition ORAL CMV and EBV Primary end-potnt: Success Matty FM’.“U” H.)' '.531 patients
o Primary end-point: Fathure
Fatlures: 7% vs. 46% placeho
e Viral DNA polymerase :[’habfuadesrt HHIDJ‘.PM’_LUIHQ.}' :ﬁﬂpauents Marty FM, 2016 (99): 438 patients
Brincidofovir A . Oral (CMV, EBV, Primary end-porat; Succass e Lo
hbitson (UL 34) R L Primary- end-poiat: Failure
adenovirs, . | Fathuses: 10% vs. 37% placebo
" ! . -1, I.' . 12 .
Letermorir CMY trtnase ol i | Chem;l} RF, J]HEIS]. 132 patients |
complex inhibition CM1 Primary and-pomnt: Success Ongoing
(UL 36) Fatlures: 29% vs. 64% placeho \-

de la Camara R. Mediterr J Hematol Infect Dis. 2016 20;8(1):e2016031



T hiicreli Immunoterapi

* Yeterli Immun cevap gelismeyen ve tedaviye direngli siddetli CMV hastalig1 i¢in

solid organ transplantasyonlu hastalarda kullanilabilir.

e Ancak klinik tecriibe sinirl

Torre-Cisneros J, et al. Transplant Rev (Orlando). 2016 Jul;30(3):119-43.



mTOR hibitors on OB I Eedney tr

Table 1. Main dharacterisiics of the patents incduded i the oot acoordmg o the mamtenance i

resgimwen ackministenedl

QO
Mlean age (SD) 559 {(13.5) 5 ) (es\\o
Pabe gender (96) 62 (65 %) WY
Astiology of CRF \)(\0
Diabetes 7 (79%) .«\((\
Glormerular 7 (79) e(\\
Nephroangiosclenosis 15 (16%) - ‘(‘e‘
Tubulointerstitial A (29%) oo
Polyoystic disease 12 O
rther g
Linkrchsr
Retransplantation 0. D09
Typse of kidreey transplantation =200
Livirsg cdonor
Deceased donor — Feeart beating
Deceased dornor — monbeeart beating
DonorRecipient CaY seraloagy DD |
DR+ )
D /R+ S\,’ds . (-(\\)
D /R 0 Q A\
Hegh-intensity 5 \o® el : 165 (659%) 0.1006
Acute rejec asP G 9 (10%) AR (199) 0.035
Aati-CP \\,(3 53 (56%) 170 (679%) 0.060
G e(\'a . A (4% 6 (296) 0. 469
<0 < O 5 (5%6) 9 (496) 0.540
n? O?‘.\(\\ 1.57 (1.15-1.89) 1.29 (1.04-1.58) 0.005
. \l\’« .0\0\‘0\ 7 (79%) 16 (696) 0.713
w "OQ\\ 12 (13%) 23 (99%) 0.317
=0k, ey N\' atson; CRF, cheonic renal failure; R, interquartile ramge,

Carlos C., et al

. Transplant International 2016; 29: 1216-1225



 Solid organ transplantasyon hastalarinda tekrarlayan veya gansiklovir direncli
CMYV hastalar1 icin kalsinorin inhibitorlerinin M-TOR inhibitorleri 1le

degistirilmesi onerilir

Torre-Cisneros J, et al. Transplant Rev (Orlando). 2016 Jul;30(3):119-43.



Fomivirsen

 HIV infekte hastalarda CMV retinitinin erken doneminde kullanilir

e Intravitreal uygulanir
« 330 pg 2 haftada bir, 2 hafta; devami 4 haftada bir

« Fomivirsen, korneal iilsere neden olabilir (tedavisi topikal steroid)

Schreiber A et al. Expert Opin Pharmacother 2009 Feb;10(2):191-209.



cyclopropravir
AN

Metabolism of Cyclopropavir and Ganciclovir in Human
Cytomegalovirus-Infected Cells

Brian G. Gentry,” John C. Drach®

Department of Phar tical, Biornedi I 1 Thitars Maines, lowa, USA% Department
of I!;ui"}lngirij:d Marggzééﬁiir:cnﬁ?;ﬁm * DNA pOI I meraz 1nh1b1t0ru e "
Human cytomegalovirus (HCM o Anti_C MV aktiVItesi var ically immature and im-
munocompromised patients. T anciclovir (GCV). How-
ever, high incidence rates of ad . . i . L. PV) is 10-fold more ef-
fective against HOMV in vitrot * |0 VItro gansiklovirden 10 kat daha etkili ctively) without any

observed increase in cytotoxicif allen, Y. C. Cheng, and J.




Gansiklovir direnci

2 haftalik yeterli gansiklovir ile

degismeyen veya artan viral yuk

Immunosupresyonu azalt
Genotipik testler gonder

Siddetli CMV Siddetli olmayan
hastaligi CMV hastaligi
Foskarnet ilave et Gansiklovir 10 mg/kg 2x1 veya
veya Foskarnete gec Foskarnet tam doz ekle

Genotipik direnc testler temelinde,
tedaviyi degistir

Ek kanitlanmamis tedavi gerekebilir

Razonable RR et al. Am J Transplant. 2013; 13: 93-106



Tam doz GCV 2 hafta sonra tedavi yetersizligi ve L
. . . . GCV:Gansiklovir

6 haftahk maruziyet sonrasinda direng siiphesi FOS: Foskarnet

CDV: Sidofovir

Miimkiinse immunosupresif dozunu azalt
Hastalik siddetliyse Hastalk siddetli degilse

FOS ilave et veya FOS gec¢ Tam doz veya yiiksek doz GCV

Genotipik direng verilerini degerlendir UL97

UL 97 mutasyonu UL 97 GCV IV tam doz
UL 97 m UtaS}/OHU diisiik diizey diren¢ mutasyonu Konak faktorlerinin
orta diizey direng yok optimizasyonu
Yiiksek doz GCV UL 54
UL54 genotipi degerlendir mutasyonu yok
UL54 GCV-CDV
F/((j’esvagrﬁ? UL54 GCV-CDV utASyonU F/gs ge¢
Evet mutasyonu evam
havs UL54 FOS
: ” - Yiiksek doz GCV+
3 haftadan sonra hastalik/viral yiikte diizelme yoksa direnci (FOS veya CDV)
UL97 ve UL54 direng testlerini tekrarla Alternatif veya deneysel tedavi

Kotton CN. et al. Transplantation. 2013 Aud 27:96(4):333-60



Siddetli olmayan CMV hastaligi
Foskarnet verilemeyen
UL97 mutasyonu yuksek dizey direnc yoksa

UL97 de mutasyonu gansiklovir icin yuksek dlizey
direnc¢ veya UL 54 mutasyonu varsa

Siddetli CMV hastaligl
Siddetli immunosupresyonu olan
D+/R-

%

Gansiklovir 10 mg/kg , 2x1

Foskarnet

Foskarnet veya
Foskarnet+ Gansiklovir 10 mg/kg , 2x1

ULS54 gen mutasyonu ekarte edilmedikge, klinik siddetli degilse sidofovir 6nerilmez

Torre-Cisneros J, et al. Transplant Rev (Orlando). 2016 Jul;30(3):119-43.




TABLE 3 Ganciclovir-resistant CMY infections, treatment regimens and oulcomes®™

Type of infection Cylex Decay
Patient Mutation{s} (serum log,,, (mgeSmnl Viral load half-life Follow-up Cutoome
i, (drug resistance) wiral boad) ATP) Treatment r-egin% response (cdays) Subsequent course (o) classification
Treatment with loscarnet-containing regimens L
1 U197 Col3w Wiremia 634 FOS, GOV, CMV I Suppressed 3.5 Maintained on FOS antil death 4 Suppressed
{GCWV) (360 logh {34 days) {120 days; not ChV related) on FOS
2 UL9T H520:0) Pneumonitis 138 FOS, ChMY Ig Suppressed 1.8 Relapsed on CMV 1g 4+ LEF 30 Relapse
(GO (3,071 logk {14 days) maintenance, Retreated with
FOS, Retransplanted due to
failure.
3 UL9T MAGDW Viremia 115 FOS, CMW Ig Suppressed 21 Relapsed with pneumonitis, 17 Relapse
(GO (2.54 logh {15 days) then ongoing viremia
despite FOS -+ CMW
Iz, +LEF + RAP
5 ULST MAGOW Pneumonitis and 397 FOS, ChMW Ig sSuppressed 2.6 Relapsed on CMV Ig + RAP a8 Relapse
(GO bronchial (27 days) maintenance
polyp (4.41
log)
i ULS7T MAGON Pneunmonitis 76 FOs Mot A Dried of pnenmonitis {28 days) MA Failure
{GCV) (4.88 logh suppressed
a8 ULST L5955 (GOV) Wiremia a7 FOrS, GOV, LEF Mot A Lried of pnenmonitis {153 LA Failure
(4.88 log) suppressed dlaysh
9 UL9T a03WIC Pneumonilis 341 FOS, ChWY I Suppressed 3.4 Dried of pneumonitis (40 daysk MNA Failare
(GCV) (4.21 log) {35 days)
1o ULST ASQ4P GOV Pneumonitis 340 FOs Suppressed 1.8 Relapsed off FOS. Retreated o Relapse
(4.04 logh {16 days) with FOS + CMW Ig + RAP
11 ULST MAGOT GOV Prneumonitis and 3 FOS, ChV g Mot MNA yied of pneanmonitis (28 days) MA Faihare
UL54 L5455 Gl (553 log) suppressed
(CID)
12 ULST MAGI Pneumonitis Ffty FOS, ChMY Ig, AR Mot MNA Pnenmonitis responded to FOS 7 Failure
{GOCV) (4.00 logh suppressed + GOV + CMV g + RAP
b M- L, bt ongoing
Wirgmia.
13 UL9T L5955, Pneumonitis and 25 FOS, CMW Ig Suppressed 206 Multiple relapses, maintained 11 Relapse
Cal3WIC (GCV) Gl 362 log) {16 days) on FOS
14 LILSF M4OT (GOV) Wiremia 2y FOS, ChV Ig, RAR Suppressed 2.1 Relapsing viremia on AP 4 Relapse
ULS54 F412L (3.22 log) {20 days) maintenance
(CID)
15 ULS7T Col3W Wiremia 145 FOS, GOV, CMW Suppressed 499 Relapsed on WViGO + OV Ig 21 Relapse
(GOCV) ULS4 (3.52 logh Iy RAP {146 days) + AP, Persistent viremia
ES13M (CIHD) on VGO -+ AP
14 UL97 Cal3w Wiremia MNA FOS, LEF Suppressed 10 Relapsed on LEF. Retreated 7 Relapse
{GOCV) ULS4 (4.30 logk {80 days) with FOS
L0TFE (C112)
Treated with I'V ganciclovir
& ULST Celaw Wiremia 48 GOV, then VGO Suppressed 22 Multiple relapses off antivirals, 47 Relapse
(GOV) (4.23 log) (20 days) treated with VGO
4 UL9F (GOW )Y Pneumonilis and 162 \ LW, then V(_EL‘/ Suppressed 2.4 Sustained suppression off 43 Success
GI infection {20 days) antivirals

(4.23 log)

@ Abbreviations: GOV, ganciclovir: FOS, foscarnet: LER, leflunomide; CIE, cdofovirs RAP, rapamycing CMY Ig, CMY immune globualing MA. not applicable,
b Codon information not provided.

Minces LR et al. Antimicrob Agents Chemother 2014;58(1):128-35.



Spesifik monoklonal antikorlar

o 00—z, RGTE67
o .= Placebo
. . E 80 - + Censored
Phase 2 Randomized, Double-Blind, 8z VoL
Placebo-Controlled Trial of RG7667, a 58 60 RS
Combination Monoclonal Antibody, for £ \ | — e
- - - c= T -
Prevention of Cytomegalovirus Infection gz | T
: : - - S 204wross -
in High-Risk Kidney Transplant 8 R 310086
Recipients p=0.008 , , , , ,
0 30 60 a0 120 150 180

Time to detectable CMV viremia (days)
Mo. at risk
RGTB6T 59 50 K1 27 27 25 2
Placebo 57 48 22 18 14 13 0

Randomize, cift kor, plasebo kontrolii ¢calisma

RG7667, iki monoklonal antikor kombinasyonu

Yiiksek riskli bobrek transplantasyon hastalari

Postransplantasyon 12-24 haftalarda plaseboya gore

daha diisiik CMV infeksiyonu
_Ishida JH, et al. Antimicrob Agents Chemother 2017 Jan 24;61(2).



Diger herpes virls infeksiyonlarinda tedavi




Varisella- zoster viriis infeksiyonlari

» Asiklovir
 Valasiklovir
» Famsiklovir
* Brivudin

e Foscarnet
* Vidarabin

e Interferon




Transpl Infect Dis. 2016 Oct;18(5).785-790. doi: 10.1111/1id.12583. Epub 2016 Sep 16.

Brincidofovir treatment of acyclovir-resistant disseminated varicella zoster virus infection in an
immunocompromised host.

Mullane KM', Nuss C?, Ridgeway J?, Prichard MN?, Hartline CB?, Theusch J? Mommeja-Marin H*, Larson RA?.

#+ Author information

Abstract

Brincidofovir (BCV) is a broad-spectrum antiviral agent active in vitro against double-stranded DNA viruses including herpesviruses,
adenoviruses, polyomaviruses, and poxviruses. We report successful BCV use in management of disseminated acyclovir- and cidofovir-
resistant varicella zoster virus in an immunocompromised hematopoietic stem cell transplant patient with chronic graft-versus-host disease
who was intolerant to foscarnet.




HHV-6 infeksiyonlarinda tedavi

s Gansiklovir (HHV-6B’ye etkili, 6A?)
s Foskarnet (HHV-6A ve 6B’ye etkili)

+» Gansiklovir + foskarnet

*+ UL69 protein kinaz mutasyonu nedeniyle gansiklovir direnci gelisebilir

¢ T hiicreli Immunoterapi?

Gerdemann U, et el. Blood. 2013 Jan 3;121(1):207-18




Epstein-Barr viriis

Joumrar. oF Yironocy, Febo 2008, p. 18931902 Wol. TS, No. 4
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Lytic Induction Therapy for Epstein-Barr Virus-Positive
B-Cell Lymphomas

Wen-hai Feng.,! Gregory Hong,! Henri-Jacques Delecluse,” and Shannon C. Kenney!'*

Departmernt of Medicine, Departrmernt of Microbiology, and Lineberger Comprehensive Cancer Center,
Universiey of Normh Carolina at Chapel Hill, Chapel Hill, Normh Carofina 27500 ard
Mrvisiorn of Cancer Studies, Departrment of Pathology, University of Birrmingharr,
Birminghan BI15 2TT, Unired Kingdornm®

Received 27 Junec 20053/ Accepied 200 Olciober 200003

A novel therapy for Epstein-Barr virns { EBV)-positive tumors imvoelves the intentional induction of the lytic
form of EBV infection combined with ganciclovir ((GCVY) treatment. Virally encoded kKinases (thymidine kinase
and BGLEFA4) which are expressed only during the Ivtic form of infection convert OV (a nucleoside analogue)
into its active, cytotoxic form. However, tightly latent EBV infection in B cells has made it difficult to idemntify

flranoes that cam he nsed climieally to sncdeees Tvtie wviral infectionmn in Boesll Ivvmnhomas. Here wsve ddemomnstrates thea

e Latent infekte hicrelerde litik replikasyonu aktive etmek

* Daha sonra litik replikasyon inhibitorleri (asiklovir, gansiklovir gibi) kullanmak




* Gansiklovir -

[ HHV-8 } | > » Valgansiklovir i
* Foskarnet in vitro etkili

e Sidofovir B
\

* Gansiklovir

o Asiklovir

[ Herpes B virus } | >




llginiz icin tesekkiirler



