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Varicella Zoster Virus/ZV)




The rash of VZV Is vesicular

A Vesicular fluid is
highly infectious.

I Well-formed
VIrions are
suspended in it.




Natural History of VZV

A Primary infection: varicella
I Highly contagious (airborne)

I Complications: bacteriauperinfection
encephalitis, pneumonia, congenital syndrome

A Secondary infection: zoster
I Due toreactivation of latent VZV
I DNA, RNA, proteins in ganglia at autopsy
| Zoster In vaccinees caused by Oka strain (1/3
due to wild type virus)

I Due to low cellmediated immunity (CMI) to
VZV

A No asymptomatic sheddinof infectiousvVZV as
with HSV




Varicella
IS a
generalized
llIness.
Infectious
virions are
produced In
the skin

vesicles



Zoster Is InitiallMocalized

A Limited to 3 dermatomes.

A May disseminate in immunocompromised hosts.



In the body VZV spreads from c&dl-cell

A In varicella, VZV is transported from the
respiratory mucosdtonsils) tothe bloodin T cells
(viremia),where virus Is not accessible to
antibodies.

| Because otellto-cellspread, and innate
Immune responses, early viral spread is slow, ¢
the incubation period of varicella is lorfg2
weeks).

I Slow spread prevents host from being
overwhelmed beforghe adaptiveimmune
response develops

A T helper (TH1) andytotoxicT cells are required
for host control ofvirus by adaptive immunity



VZV spreads in two ways
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VZV is highly cellassociated free virions that infect sensory

but spreadsin two ways nerve endings, and also by
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Zoster in a 3 month old




VZV In the Immunocompromised

A Varicella is likely to be severe

I Prevent or modify with prdormed antibodies just
after exposure (VZIG)

I Virus spreads from cedlell in body
Arequires CMI (cellular immunity) for host defense
I Treat most Immunocompromised patients
Immediately with acyclovir
A The frequency of zoster is increased
I Probably related to low CMI response

I Likely to suffer postherpetic neuralgia (PHN) (also
elderly)




| atent Infection with VZV

AVZV becomes latent in DRG, CNG, enteric
ganglia (ENS)

A 6 of 68 genes (also RNA and proteiree expressed
during latency

A Suggestsegulatory proteins are blocked from
normal action, leading to inhibition of cascade of
gene expression preventing lytic infection from
occurring (latency)

A Latency is established when cdiee VZV in skin
vesicles invadeseurons and also by viremia



Gene expression In latent & Iytic
VZV Infection

ILatency geneé - genes L genes
A 6 68
o0 16 31
62 — L9 [— 617 —| 28 |—| 37
e 51 67
o 52 14
55 10
etc 17
etc

Hay andRuyechanSeminVirol 1994



VaricellaVaccine and Zoster
Vaccine

A Same vaccine (Oka strain) is used to prevent VZV
primary infection (varicella) and reactivation (HZ)

ADose of VZV is 15 times greater in HZ vaccine
than in varicella vaccine

AHZ vaccine for those over age 50 years is a
therapeutic vaccine

AMechanismof action for HZ vaccine: stimulate
CMI toVZV

AVZV becomes latent in DRG, CNG, enteric ganglia
(ENS) after varicella vaccine



VaricellavVaccine (Oka)

ALive attenuated vaccine

AMost common complaintmild rash in %6
A1 month after vaccination: transmission rare

AVaccine extremelgafe; given as @oses

A1 dose: 85% completely protected; 15% partial immunity
A2 doses 98% effective in preventingricella disease

ALittle evidencefor waning immunity
ASubsequent zoster is rargfusual



Varicella in Immunocompromised
Children May Be Fatal




ReportedVaricellaand Annual Vaccine Coverage
Antelope Valley* CA, U.S., 199504
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*VaricellaActive Surveillance Project site
Seward J et al, JAMA 2002;287 (5)44. (data through 2000)






Varicellarelated mortality rates in the
United States, 19902007
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Varicella vaccine effectiveness ovmne
(casecontrol study): little or no waning of
Immunity
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Adapted fromVasquezt al. JAMA
2004;291851-855. YaleColumbia study



TwoVaccine Doses Were Higlhffective
In a Case Control Study

0 doses 5 (7) 1(0.8)
1 dose 66 (93) 117(83.6)
2 doses 0 (0.0) 22 (15.7) <0.001

The effectiveness of 2 doses of varicell
vaccinevs 1 dose was 98.3%

Shapiro et al. JIP011; YaleColumbia Study



Numerous factors regarding VZV seer

EI BT OOAT O &I O OAO
AVaricella has an incubation period cf33veeks
AEarly innate immune responses in skin (Arvin) and
cellto zcell spread slow viral multiplication
AViremia results in infection of organs
AVZV immune evasion occurs but is not well developed
ACan distinguish between vaccine and wild tWi&Vs

AAvailability of an immune correlate for varicella (FAMA

ALive attenuated vaccine
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varicella immunity (immune correlate)
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fewer than 2% develop
varicella after @aousehold
exposurgn=131) _ ". ”
Attack rate after household 1
exposure in persons with a

titer of <1:4 is 59%NE6S)

Michaliket al.J Infect Dis2008



VZV DNA can be identified as WT
vOka

Amplify ORFs 54, 38 look for Bgll, Pstl
vOkais Bgll+, Pstl
US WT is Bgtl+, Pstk

ORF 62position 106262
I Okahas Smal site, WT does not

I sequencingof the segment 10603806303 to determine
whether T (WT) or C (Oka) is presenpasition 106262

I also positions 10811, 105705, and (107Zx2h{ivanJCM, 2012)



The incidence of zoster vaccinees

1S low

Adult incidence extremely low (0.9/1000 perspears) (P
Y) HambletonJID 2008)

Lowerrates In leukemic vaccinees thanlgaukemics
after natural infection(4 studies in 1980s

Healthyvaccinated children0.3/1L000P-Y;risk decreased
~4 times(Tseng 2008Civen 2009: PIDJ)
1/3 of cases are due to wild typeus

Rateof zoster invaccinated HIMnfected children
NO Cases reported



Vaccination Prevents Varicellan HIV-infected

children
Rate Per 1000 person years

B p<0.001 —

[P:0.012




