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Subfamily

Taxonomic

Common name

name

Alpha-herpesvirinae HHW-1 Herpes simplex virus 1 (HSV-1)
HHWV-2 Herpes simplex virus 2 (HSV-2)
HHWV-3 Varicella-zoster virus (VZV)

Beta-herpesvirinae HHWV-5 H s (HCMV)
HHV-6 HHV-6 vairant A or B
HHV-7 HHW-

Gamma-herpesvirinae HHWV-4 Epstein-Barr virus (EBV)
HHV-8 Kaposi’'s sarcoma-associated

HHV, human herpesvirus.

herpesvirus (KSHV)




HHV-6

* Betaherpesvirisler
* Cift sarmal DNA etrafinda kapsid
« Cekirdekli hicreler (CD4 + T hicreler dahil)

* Norotrop

* HHV-6A; HHV-6B (%90 genetik benzer)
« CIHHV-6

 Telomer bdlgesine entegre
- 1/3 HHV-6A
- 2/3 HHV-6B
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HHV-6 enfeksiyonunu:

* Monositler/makrofajlar ve glial hiicreler dahil olmak lizere birden fazla hiicre tipinde

HHV-6 DNA

« Akut veya gegmis HHV-6 enfeksiyonu kaniti olan kiigiik gocuklarin %42 sinin BOS'ta
 Saglikli bireylerinin yaklasik tigte birinin beyin dokusunda.

HHV-6"nin koku alma youyla merkezi sinir sistemine (?)

Ensefalit ortaminda izole edilen HHV-6B'nin, latent virlisten kaynaklanip
kaynaklanmadigi (?)
* Kandaki monositler
* Merkezi sinir sistemi hiicreleriyle
* Her ikisinden kaynakl
J Med Virol. 2002;67(3):364.

J Infect Dis. 1994;170(6):1586.
Proc Natl Acad Sci US A. 2011;108(33):13734.



https://www.uptodate.com/contents/human-herpesvirus-6-infection-in-hematopoietic-cell-transplant-and-car-t-cell-therapy-recipients/abstract/84,85

* HHV-6B'nin farkli dogasi ve latent enfeksiyona
neden olmasi, hastaligi virusle iliskilendirmeyi

zorlastirmaktadir.

* Bu durumu daha da karmasik hale getiren sey, HHV-6 biyolojisinin
heniz arastirilmaya devam eden yeni bir yoni olan kalitsal
kromozomal olarak entegre HHV-6 (CIHHV-6)dir.
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HHV-6A/B DNA'sinin somatik bir hiicrenin kromozomuna ve bir germ hiicresinin konak kromozomuna entegre olmasinin sonuglari. (A) Edinilmis
virtistin DNA'sini (kirmizi renkte) somatik bir hiicrenin kromozomunun telomerine entegre ettigini géstermektedir. Bunun, HHV-6A/B'nin latentlige

ulastigi bir mekanizma oldugu varsayilmistir. Viral genom sperm veya yumurtanin DNA'sina entegre olmadigindan, viral genomun dikey iletimi

gerceklesmez. (Not: Bu sekil, 23 kromozomdan yalnizca birini, erken metafazda gostermektedir ve viral enfeksiyon ve entegrasyonun G1 fazinda

meydana geldigini, daha sonra S fazinda ¢ogaldigini ve mitoz sirasinda her iki yavru hiicreye gectigini varsaymaktadir. Entegrasyon olayi1 S veya G2
fazlari sirasinda meydana geldiginde (sekilde gésterilmemigtir) yavru hiicreler bir mozaik olusturur, ¢linki biri viral genomu igerirken digeri icermez.)

(B) Eski bir olay anlatir: insanlik tarihinde birkacg kez, viral genom bir haploid germ hiicresi kromozomunun DNA'sina entegre olmustur. Bu,

viral genomu iceren dollenmis bir yumurtaya ve dolayisiyla viral genomun her hiicredeki bir kromozoma entegre olduqu bir insana yol

acmistir: kalitsal kromozomal olarak entegre HHV-6 (iciHHV-6). Mendelyen, entegre viral DNA gametlerin %50'sinde (sperm veya yumurta)

mevcuttur. Insanlarin yaklasik %1'i iciHHV-6 ile dogar. Germ hiicreleri de dahil olmak iizere her hiicrede viral genomun kalitsal varligi, edinilmis

virtistin hedef somatik hticrelerin yalnizca kiiglik bir kismina entegre olmasiyla ¢elismektedir.
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Guidelines from the 2017 European
Conference on Infections in Leukaemi: Table 4. Human herpesvirus 6B reactivation after allogeneic
management of HHV-6 infection in pat hematopoietic stem cell transplantation: disease associations.

with hematologic malignancies and afl I i B o o r i Level of in vitro or in vivo
hematopoietic stem cell transplantatic support for causation

Katherine N Ward,* Joshua A Hill,? Petr Hubacek,” Rafael de la C:
Roberto Crocchiolo,” Hermann Einsele,® David Navarro,” Christine

HHV-6B end-organ disease

oo, and Fev unsman.”Tor the 2017 kuee Eneephalilis (predominantly Timbic) Strong
Non-encephalitic central nervous system Moderate
dysfunction e.g. delirium, myelitis
Myelosuppression, allograft failure Moderate
Pneumonitis Weak
Hepatitis Weak
Other
Fever and rash Strong
Acute graft-versus-host disease Moderate
CMV reactivation Moderate
Increased all-cause mortality Weak

HHV-6B: human herpesvirus 6B; CMV: cytomegalovirus. Adapted from Table 29.2 in
Hill and Zerr.™

Haematologica 2019, 104, 2155-2163.
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Guidelines for Infection Prophylaxis, Monitoring and Therapy in Cord

Blood Transplantation

Amanda L. Olson"*, loannis Politikos, Claudio Brunstein', Fillipo Milano”, Juliet Barker~,
Joshua A. Hill®, on behalf of the American Society for Transplantation and Cellular Therapy Cord

Blood Special Interest Group

1 The University of Texas MD Anderson Cancer Center, Houston, Texas
? Memorial Sloan Kettering Cancer Center, New York, New York
3 The Fred Hutchinson Cancer Research Center, Seattle, Washington

ABSTRACT

As an alternative stem cell source, cord blood (CB) has many advantages. However, delayed engraftment, lack of
transferred immunity, and a significant inddence of acute graft-versus-host disease renders CB transplant (CBT)
recipients at high risk of infectious complications. This guidance written by CBT and infectious disease experts
outlines evidence-based recommendations for the prevention and treatment of oppoctunistic infections in adult
patients undergoing CBT, Topics add ressed include bactenial, fungal, viral, pneumocystis jiroval and toxoplasmo-
sis prophylaxis, suggested PCR monitoring for viruses, therapy for the most commonly encountered infections
after CBT. We review key concepts induding the recent important role of letermovir in the prevention of OMV
reactivation. In instances where there Is a paucity of data, practice recommendations are provided, including the
duration of antimicrobial prophylaxis,

Table 2
Summary of Viral Monitoring Recommendations Using Quantitative PCR
Recommended Monitoring Comments"
CMV If recipient seropositive, twice weekly early after transplantation through day Alternative: weekly could be consid-
100. Extended monitoring beyond day 100 on a weekly basis should be per- ered only if on letermovir
formed at least until patients have 3 negative test resulrs and are off systemic prop hylaxis.
corticosteroids.
HHV-6 Can be considered early after transplantation, but utility of monitoring is not Alternative: as dinically indicared.
proven.
Adenovirus Can be considered early after transplantation with pre-emptive therapy of

high level viremia.

EBV Consider monitoring in the first 100 days, espedally if GVHD with pre-emptive
therapy of high level viremia.

Can be considered early after transplantation if recipient seropositive, but util-
Ity 15 not proven.

Toxoplasmosis

* Extended monitoring of CMV and EBV is recommended in the setting of systemic immunosuppression with corticosteroids or slow immune reconstitution.
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Bone Mamow Transplantation (2013) 48, 257-264 @ I
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Foscarnet against human herpesvirus (HHV)-6 reactivation
after allo-SCT: breakthrough HHV-6 encephalitis following

antiviral prophylaxis

M Ogata’?, T Satou’, Y Inoue’, K Takano', T Ikebe’, T Ando’, J Ikewaki', K Kohno', A Nishida®, M Saburi®, Y Miyazaki®, E Ohtsuka®,

Y Saburi®, T Fukuda® and J Kadota'

High incidences of human herpesvirus (HHV)-6 encephalitis have recently been reported from several Japanese SCT centers. To
evaluate the effect of low-dose foscarnet (PFA) in preventing HHV-6 infection among recipients of unrelated BM or cord blood (CB),
we examined consecutive cohorts without prophylaxis against HHV-6 (Cohort 1, n=51) and with PFA prophylaxis (Cohort 2, PFA
50 mg/kg/day for 10 days after engraftment, n =67). Plasma real-time PCR assay was performed weekly. High-level reactivation
defined as HHV-6 DNA > 10" copies/mL by day 70 was the primary endpoint. No significant reduction of high-level reactivation was
seen in Cohort 2 (19.4%) compared with Cohort 1 (33.8%, P=10.095). A trend was identified toward fewer high-level HHV-6
reactivations in Cohort 2 among recipients of unrelated BM (P=0.067), but no difference in incidence was observed among CB
recipients (P=0.75). Breakthrough HHV-6 encephalitis occurred following PFA prophylaxis in three patients, and incidence of HHV-6
encephalitis did not differ between Cohort 1 (9.9%) and Cohort 2 (4.5%, P=0.24). In conclusion, 50 mg/kg/day of PFA does not
effectively suppress HHV-6 reactivation and cannot prevent all cases of HHV-6 encephalitis. To effectively prevent HHV-6
encephalitis, alternative approaches based on the pathogenesis of HHV-6 encephalitis will probably be required.

Bone Marrow Transplantation (2013) 48, 257-264; doi:10.1038/bmt.2012.121; published online 2 July 2012
Keywords: human herpesvirus-6; HHV-6 encephalitis; foscarnet; prophylaxis; allo-SCT
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Review
Human Herpes Virus-6 (HHV-6) Reactivation after

Hematopoietic Cell Transplant and Chimeric Antigen Receptor
(CAR)- T Cell Therapy: A Shifting Landscape

Eleftheria Kampouri *, Guy Handley >3 and Joshua A. Hill 5©
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Presentacion clinica HHV-6

HHV-6

* Bulas yolu???

| Ganiad herpes

Hopes padanal

* Primer Enfeksiyon
* <3 yas
* 6. hastalik; ekzantema subitum

* Reaktivasyon
* Genelde immlnstpresyon




Klinik:

- Immiinkompetan Hastalar:
« Roseola Infantum (ilk 3 yas)
* Febril Nobetler
« Ensefalit

- Immiinsiiprese Hastalar
+ HSCT-R (Haploidentik) %
« CART-cell-R
« SOT
* Diger...

HHV-6B reaktivasyonu, allojenik HCT uygulanan
hastalarin %30 ila %70"inde, tipik olarak nakilden sonraki
iki ila dort hafta arasinda meydana gelir.

Ensefalit, allojenik HCT alicilarinda HHV-6B
reaktivasyonunun en net sekilde belirlenmis klinik
belirtisidir ve 6nemli morbiditeye yol agabilse de, bu
hastalarin kiglk bir alt grubunda gérdildr.

Clin Infect Dis. 200540(7):932. Epub 2005 Mar 2.
Biol Blood Marrow Transplant. 2005 Jul;11(7):530-417.
Biol Blood Marrow Transplant. 2006 Oct 12(710):1031-7.




HHV-6 Ensefaliti

e Tani???
« Trombositopeni

* LP kontrendikasyonu
« BOS PCR

« HSCT alicilarinda




HHV-6A/B produces latent
infection of and periodic

reactivation in CNS
and immune cells

Generates
molecules of
inflammation

(e.g., cytokines,
chemokines
complement)

\/

Neuroinflammation |--—

Transactivates EBV
and endogenous
retroviruses in CNS

HHV-6A/B U24
protein generates
T cells that
attack MBP
(molecular mimicry)

— Demyelination

Infection of
oligodendrocyte
cells

_>

Impaired remyelination




HHV-6 Ensefaliti:

Allojenik HCT alicilarinda HHV-6B reaktivasyonunun en agik sekilde belirlenmis klinigidir

PALE: Posttransplant Acute Limbik Ensefalit

Klinik bulgular:

HHV-6B ensefaliti, gesitli vaka raporlari ve vaka serilerinde tanimlanmistir.
Bu sendrom, ndbetlerle birlikte veya nébetsiz konfiizyon ve anterograd amnezi ile birlikte,

Beyin omurilik sivisinda (BOS) HHV-6B DNA'sinin saptanmasi ve/veya baska nedenler saptanmadan

beyin dokusunda aktif enfeksiyon kaniti ile karakterizedir.
BOS hiicre sayisi ve protein konsantrasyonu genellikle normal veya hafif yiksektir

Manyetik rezonans goriintileme (MRG) genellikle medial temporal loblarda hiperintensiteler

gosterir.




CT and MRI of Human Herpesvirus 6 Encephalopathy
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Post-transplant acute limbic encephalitis

Clinical features and relationship to HHVé6

ABSTRACT Background: Acute limbic encephalitis has been reported in the setting of treatment-
related immunosuppression and attributed to human herpesvirus-6 (HHV6) infection. Clinical and lab-
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9 hastadan olusan baska bir seride, HCT den semptomlarin baslangicina kadar
gecen medyan siire 21 giindii (6-145 giin).

Tim hastalarda konfiizyon ve bas agrisi goriildd,

Sadece ikisinde ates vardi.

Kisilik degisiklikleri, sinirlilik, ilgisizlik, aralikli konfiizyon ve unutkanlik vard.
7 hastadaki norolojik muayenede anterograd amnezi, konfiizyon, degisken
seviyelerde yonelim bozuklugu, karmasik komutlar: takip edememe ve bradifreni
(yavas diisiince siireci) gordldi.

Kalan 2 hasta, baska bir rahatsizlik igin entiibasyon ve/veya sedasyon nedeniyle

degerlendirilemedi.
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» 27 hastadan olusan bir seride, tum hastalarda norolojik sendromun
(PALE) baslangicindan énce engraftman saglandi ve norolojik
semptomlarin baslangicina kadar gecen ortanca sure HCT'yi takiben
29 giin (arahgi 14 ila 61 gln).

» Cogu hastada konfilizyon olarak basladi ve tim hastalarda birkac gun
icinde yogun anterograd amneziye ve yamali retrograd amneziye
ilerler

» Ates sadece iki hastada mevcuttu (greft-versus-host hastaligi (GVHD)

veya es zamanli enfeksiyon).




Baslangigta uyanik ve tetikte olan hastalar daha sonra uyusuk ve uykulu hale

Bazi klinik nébetler ve temporal bélgede lokalize olan elektroensefalogramda (EEG)
es zamanli epileptiform aktivite

Hastalarin %40 ila %70"inde belirgin nobetler bildirilmistir ve nobetler hastalarin
daha da yiiksek bir oraninda elektroensefalogramla tespit edilmistir; bu da subklinik
nobetlerin meydana geldigini gostermektedir.

Viicut i1sisinda genis degisiklikler (30-38°C arasinda), kan basinci ve kalp atis hizinda
dalgalanmalar ve hipotalamik tutulumu digiindiiren santral diabetes insipidus

Ann Neurol. 2001,50(5):672.
Neurology. 2007,69(2):156.
Haematologica. 2000,85(1)-94.




Risk faktorleri

* HCT alicilari arasinda, nakil tirid == reaktivasyon igin riski

* Allojenik HCT alicilari, otolog HCT alicilarina kiyasla HHV-6B
reaktivasyonu agisindan daha yiksek risk altindadir;

* Allojenik HCT alicilari arasinda

 Akraba olmayan
- Insan l6kosit antijeni (HLA) uyumsuz donérlerden

BrJ Haematol 2005,128(1):66.
J Infect Dis. 2006,793(7).68.
Clin Infect Dis. 2013:57(5):671. Epub 2013 May 30.




Risk faktorleri

* Kok hiicre kaynagi da yeniden aktivasyon riskini etkiler;

« Kordonu kani kek hicresi alicilari:%70-90

» Periferik kan veya kemik iligi kok hicresi alicilari: % 30-50

reaktivasyon yasarlar

Biol Blood Marrow Transplant. 2007;13(1):100.
Blood. 2011 May;117(19):5243-9. Epub 2011 Mar 9.




Risk faktorleri

« Timor nekroz faktorid (TNF) reseptor siper ailesinden CD134, HHV-

6B 'nin hiicrelere girisi igin bir reseptor olarak tfanimlanmistir

« CD4+ T  hicrelerindeki ifade diizeyleri, reaktivasyonunda rol

oynayabilir.

* Nakil 6ncesinde daha yiiksek CD134/CD4 oraninin, allojenik HCT'yi
takiben HHV-6B reaktivasyonu riskinin daha yiiksek

J Infect Dis. 2016;214(12):1911
J Clin Virol. 2018;102:50.




Risk faktorleri

* Geng yas
* Erkek cinsiyefi

* Altta yatan hastalik, nakil oncesi risk faktorleri

Clin Infect Dis. 2005;40(7):932. Epub 2005 Mar 2.
J Infect Dis. 2002;185(7):847.




Risk faktorleri (Tedavi iligkili)

« GVHD karsi profilaksi igin kullanilan bir anti-CD3 monoklonal
antikoru olan BC3'lin alinmasi da nakilden sonra HHV-6B

reaktivasyonu riskinin artmasiyla iligkilendirilmistir.

e Glukokortikoid alimi nakil sonrasi risk faktord olarak

tanimlanmistir

Clin Infect Dis. 2001;33(6):763.




Risk faktorleri (Tedavi iligkili)

« Siklofosfamid, GVHD profilaksisi igin nakil rejimlerinin bir pargasi olarak
giderek daha fazla kullaniimaktadir ve HHV-6 reaktivasyonu ve diger

viruslerle reaktivasyon/enfeksiyon riskinin artmasiyla iliskilendirilmistir

* Letermovirin CMV profilaksisi igin artan kullanimi, HHV-6"ya karsi da etkili
olan gansiklovir gibi genis spektrumlu antivirallerin kullanimini azaltmistir ;

ancak bunun HHV-6 reaktivasyonu veya hastaliginin daha yiiksek insidansi

Transplant Cell Ther. 2022;28(1):48.e1
Clin Microbiol Infect. 2023;29(11):1450.e1.
Bone Marrow Transplant. 2024;59(9):1224.
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Tani:

Klinik stiphe: Nakilden sonraki ilk 2-6 hafta iginde, 6zellikle T hiicre deplesyonu veya
HLA uyumsuz nakil sonrasi.

Tani yontemler:i:
. BOS'ta HHV-6 DNA PCR: Altin standart.

- BOS bulgulari: Lenfositik pleositoz, hafif protein artisi olabilir ama bazen
normal de olabilir.

- Beyin MR'1i: Tipik olarak medial temporal lob (hipokampal bdlgeler) tutulumlar
— hiperintensite (T2/FLAIR).

- Kan PCR: Yardimcidir ama tek basina tani koydurmaz (plazma DNA viremisinin
yiksekligi taniy: destekler).




Neden her zaman enfeksiyonu géstermez?

1. Latent/persistan enfeksiyon:
o HHV-6 bircok insanda latent kalabilir.
o Nakil sonrasi immiinsiipresyonla reaktivasyon goriilebilir.

o BOS'ta disiik kopya sayilar: her zaman aktif ensefalit anlamina gelmez.

2. Kromozomal entegre HHV-6 (ciHHV-6):
o Popiilasyonun yaklasik %1'inde HHV-6 genomu germline DNA'ya entegre olabilir.

o Bu kisilerde kanda ve bazen BOS'ta yiiksek kopya sayili PCR pozitifligi gorilebilir — ama bu aktif
enfeksiyon degildir.

3. Kontaminasyon veya disiik spesifite:

o PCR gok duyarli oldugundan, diisiik seviyeli pozitiflik yalanci olabilir.
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 HHV-6 reactivation can
be life-threatening for
patients who are
Immunocompromised.

» Posttransplant HHV-6—
specific T cells,
detectable via ELISpot
assay, are significantly
associated with
clinically relevant
infection.
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Klinik

. Genellikle subakut baglangigli ensefalopati tablosu:
. Konfiizyon, ajitasyon, davranis degisiklikleri
. Epileptik nobetler (6zellikle temporal lob kaynakli parsiyel nobetler)

. Kisa stireli bellek bozukluklari

. Biling degisiklikleri, ilerleyici koma

« Ates eslik edebilir (nadir).




Case Study

Cell Transplantation
Volume 31: 1-7

Unique Challenges to Diagnosing Human © The Author(s) 2022

= - Article reuse..guidelines: o
Herpesvirus-6 (HHV-6) Encephalitis .
Following Post-Hematopoietic Stem Cel
Transplant: A Case and Brief Review

Harrison Zhu'%", Amir Ali3, Karrune V. Woan?, Eric Tam?,
George Yaghmour?, Alan Flores?, and Preet Chaudhary’®

Figure |. Axial, coronal, and sagittal MRls demonstrating abnormal symmetric T2/Fluid attenuated inversion recovery (FLAIR) hyperntense
signal involving the hippocampus and amygdala bidaterally with associated faint restricted diffusion. MRI: magnetic resonance imaging.




Durum Klinik bulgu MR bulgusu Viral yuk Yorum

Var (temporal lob BOS’da orta—ytksek, kan

V. falopati, ndbet . , Tani lehi
ar (ensefalopati, nobet) lezyonu) diisiik/negatif ani lehine
— R e
Yok veya hafif Yok BOS’da dusik pozitiflik  Genelde anlamli degil

e —_—

Kan ve BOS’da ¢ok

Yok Yok
© © yuksek yuk

Aktif enfeksiyon degil
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Conference on Infections in Leukaemia for

management of HHV-6 infection in patients
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hematopoietic stem cell transplantation

Katherine N Ward,* Joshua A Hill,? Petr Hubacek,” Rafael de la Camara,*
Roberto Crocchiolo,” Hermann Einsele,® David Navarro,” Christine Robin.*
Catherine Cordonnier,” and Per Ljungman:’ for the 2017 European Conference Haematologica 2019
on Infections in Leukaemia (ECIL)* Volume 104(11):2155-2163

Antikor testi HHV-6A / HHV-6B
ayrimini yapamaz!

Cogunlukla kullanilan PCR testleri
Ayrimi yapamaz ancak yeni yontemler...

Table 2. Human herpesvirus 6 (HHV-6) diagnostic tests.

Method Use and limitations
Virus culture* Diagnosis of infection: gold standard, specialized, labor-intensive
Viral antigen test (immunohistochemical staining)* Diagnosis of infaction: limited sensitivity slow turn-around time

Detection of viral mRNA by reverse transcription PCR* Late gene transcripts to confirm virus replication. No internati

standardization or specific thresholds for virus replication,

(Quantitative viral DNA PCR Longitudinal studies, comparison of HHV-6 DNA levels in blood vs. organs.
iscriminate between HHV-6A and HHV-6B*

Droplet digital PCR* Precise method for DNA levels, identification of CIHHV-6

Fluorescence in situ hybridization* Confirmation of CIHHV-6

*Not available to most diagnostic laboratories. PCR: polymerase chain reaction; CIHHV-6: chromosomally integrated HHV-6.




HHV-6 BOS PCR Pozitiflik Algoritmasi

1. Klinik degerlendirme
o Ensefalopati, nobet, bellek bozuklugu, konfiizyon var mi?

o Yoksa — izolasyon olabilir.

2. MR goriintiileme
o  Medial temporal lob tutulumlar: (T2/FLAIR hiperintensitesi) var mi?

o Yoksa — Klinik uyumsuz olabilir.

3. Viral yiik (PCR kopya sayisi)
o Digstik/orta yiik: daha gok reaktivasyon veya latentlik distindiiriir.

o Gok yiiksek yik (>10° kopya/mL kanda): kromozomal entegre HHV-6 (ciHHV-6) olasilig artar.

4. Kan PCR
o Hem kan hem BOS ¢ok yiiksek kopya — entegrasyon lehine.

o BOS yiiksek, kan diisiik/negatif — aktif SSS enfeksiyonu lehine.

5. Aile bireylerinde PCR testi (gerekirse)

o Eger ciHHV-6 siiphesi varsa, ayni durum aile bireylerinde de saptanabilir (germline entegrasyon).




Suspicion of severe disease related to active HHV-6 infection

Viremia ?

Continue HHV-6
monitoring

Reactivation ?

Continue HHV-6
monitoring

DNA detection/quantification in

C% \% corresponding body compartments ?

Continue HHV-6
monitoring

Consider
therapy

Consider

Other factors ?
Evaluate:

- Predisposing factors

- Kinetics of viral loads

- Viral loads in blood vs. organs

- Absence of other pathogens

- Viral transcription patterns

« In situ viral antigen expression

« Causative HHV-6 species : HHV-6A or B
« Previous reports on HHV-6 pathology

7 i

Consider Continue HHV-6
therapy monitoring

.

therapy

Therapeutic indication

» Initiate therapy

- Check antiviral and clinical efficiency
« Discuss maintenance therapy

« Continue HHV-6 monitoring




Viral
Load

PCR Positive

<—— Adjusted ——>

Antigen Threshold

PCR Threshold

Time

HHV-6 (+) Clinical indication for testing?

e

Encephalitis Suspected Atypical Manifestations

And/Or
High viral load?
/ \\
<10%®copies/ml| >10%% copies/ml
in cellular samples*® in cellular samples

*or cellular samples unavailable

And/Or
Species? (if available)

‘//\.

HHV-6B HHV-6A

And/Or

Persistance/response to
treatment?

/\

*  Resolution or *  Persistance >3 weeks or

*  Decrease of viral load >1 *  No decrease of viral load
log after >2 weeks of after >2 weeks of
antiviral therapy antiviral therapy

4

CiHHV6 improbable Consider ciHHV6 testing

Viruses 2024, 16(4), 498; https://doi.org/10.3390/v16040498



https://doi.org/10.3390/v16040498

Tedavi:
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management of HHV-6 infection in patients
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* Intravenous foscarnet or ganciclovir are recommend-
ed for treatment of HHV-6B encephalitis. Drug selection
should be dictated by the drug’s side effects and the
patient’s comorbidities (Allu).

* The recommended doses are 90 mg/kg b.d. for foscar-
net and 5 mg/kg b.d. for ganciclovir (Allu).

* Antiviral therapy should be for at least three weeks
and until testing demonstrates clearance of HHV-6 DNA
from blood and, if possible, CSE (CIII).

* Combined ganciclovir and foscamet therapy can be
considered (CIII).

¢ Immunosuppressive medications should be reduced if
possible (BII).

» There are insufficient data on the use of cidofovir to
make a recommendation.

®Ferrata Storti Foundation

Haematologica 2019
Volume 104(11):2155-2163

Treatment of human herpesvirus 6B associated
end-organ diseases other than encephalitis

Since the strength of associations with other end-organ
diseases is moderate or weak, there are insufficient data
to guide a recommendation for antiviral treatment.

e No recommendation can be made.




Therapeutic Suggested Dosage When to consider? Disadvantage

&
: 1 line ,
- Foscarnet 90 mg/kg bid IV i Nephrotoxic
Established consider pre-engraftement
Ganciclovir 5 mg/kg bid IV , Lline Myelotoxic
consider post-engraftment
. : 5 mg/kg weekly for 2 : ; .
Cidofovir doses then Lieakiy Consider for salvage therapy Nephrotoxic/poor CNS penetration
Combmatlor.\: . Siaaboa | Consider for salvage therapy Toxicities
arnet + gancicloyir {reduTed Meuroiogitar Sequetaet
Virus-specific Tcells ~ Under investigation Refrac.tory mfectlou?/. P commerf: |a.lly aliaie/un
ofate Contraindication to antivirals development, logistically cumbersome, cost >
~—_Brincidofovir IV Under investigation ~ Consider as first-line treatment? L comm:;slally available/under
e ——




Spesifik antiviral ajanlar:
- Foscarnet (ilk tercih; 90 mg/kg IV ql12h, renal fonksiyona gore ayarlama)
- Gansiklovir (alternatif; 5 mg/kg IV ql12h, renal fonksiyona gore ayarlama)

- Kombinasyon (foscarnet + gansiklovir) dzellikle agir olgularda disundldr.

Tedavi siiresi: Genellikle 2-3 hafta; klinik, radyolojik ve PCR yanitina
gore uzatilir.

Destek tedavisi:

. Antiepileptikler (nobet profilaksisi/tedavisi)

. Immiinsiipresyonun miimkiinse azaltiimasi




BOS HHV-6 PCR pozitif — tek basina tam1 koydurmaz. /‘\

Take
~_~

Klinik, MR ve viral yik mutlaka birlikte degerlendirilmelidir.

HSCT sonrasi erken donemde ensefalopati + nébetler — BOS HHV-6 PCR ve tipik MR
bulgulari.

* Yiksek kan + BOS yuku varsa ciHHV-6 diisiiniilmeli;
BOS yiiksek, kan diisiikse aktif ensefalit olasilig: artar!!!

Klinik: Subakut ensefalopati, temporal lob nobetleri, bellek kayba.

Tedavi: Foscarnet veya gansiklovir (gerekirse kombinasyon), en az 2—3 hafta + destek tedavisi.




Sabriniz i |g|n ,.
tesekkurler...% .p




Olgu

* MZ, 54 yas

« Kadin

* Over Ca tanili hasta, 2020 yilinda tani almis
 Bilateral ooferektomi

» Diff MRG: Solda daha belirgin, medulla oblangata diizeyinde, her iki tarafta anteriorda
fokal difflizyon kisitlanmasi gosteren milimetrik alanlar izlenmistir

» NOrolojik muayene: Bilateral solda belirgin disdiadokokinezi, dizartri, destek ile mobilize

Subat 2024 DM Beyin MRG: Normal




Beyin MR cek (6zellikle temporal loblar)




BOS Bulgulart:

BOS Mikroskopi: Hiicre yok
BOS MTP: 88 mg/dl

BOS Multiplex PCR: HHV-6
Tekrari:HHV-6

Table 4. Human herpesvirus 6B reactivation after allogeneic
hematopoietic stem cell transplantation: disease associations.

HHV-6B end-organ disease

Encephalitis (predominantly limbic) Strong
Non-encephalitic central nervous system Moderate
dysfunction e.g. delirium, myelitis

Myelosuppression, allograft failure Moderate
Pneumonitis Weak
Hepatitis Weak
Other

Fever and rash Strong
Acute graft-versus-host disease Moderate
CMV reactivation Moderate
Increased all-cause mortality Weak

HHV-6B: human herpesvirus 6B; CMV: cytomegalovirus. Adapted from Table 29.2 in
Hill and Zerr®




« HHV-6B reaktivasyonunun epidemiyolojisi ve klinik 6nemi, CAR-T hiicre tedavisinden sonra iyi

aydinlatiimamigtir;

Ancak birkac HHV-6B ensefaliti vakasi ve CAR-T hiicre tedavisinden sonra a6liimcil bir HHV-6B
miyelit vakasi bildirilmistir [ 9-16 1.

Bagisiklik sistemi baskilanmis alicilarda viral enfeksiyon kaynagi olarak hiicresel tedavilerin
potansiyel rolii, CAR-T hiicre runlerinin in vitro testlerine dayanarak éne surilmugtir [ 17 ].
CD19 ve BCMA CAR-T hiicre tedavisinden sonra 12 hafta boyunca haftalik kan érneklerinin
HHV-6 igin sistematik olarak test edildigi prospektif bir ¢calismada, HHV-6B reaktivasyonunun
kiimdlatif insidanst %6 "'ydi (%95 gliven araligi [GA], %2,2-12,5) [ 18 ]. Genel olarak,
reaktivasyon olaylari gegiciydi, diisiik seviyeliydi ve higbirisi son organ hastaligiyla agikga iliskili
degildi. Bugiine kadar elde edilen sinirli verilere dayanarak, CAR-T hiicre tedavisi alan
hastalarda rutin HHV-6 takibinin gerekli olmadigi soylenebilir.




