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Viral exanthematic diseases

Childhood exanthema diseases

Classical name

»Systematic exant. name*

Pathogen

Measles (rubeola)

1st childhood disease

morbillivirus

Scarlet fever

2nd childhood disease

Streptococcus pyogenes

Rubella (German
measles)

3rd childhood disease

Rubivirus

Filatov-Duke's disease
(pseudoscarlantina)

4t childhood disease

Coxackie and
Echoviruses

Erythema infectiosum

5th childhood disease

Parvovirus B19

Exanthema subitum —
Roseola infantum

6th childhood disease

HHV-6 and HHV-7

Hand, Foot and Mouth
disease

7th childhood disease

Coxackie A-16

Chicken pox - VZV




Paramyxoviridae

Members of the Paramyxovirus Family

SUB-FAMILY GENUS

Paramyxovirinae Respirovirus

Rubulavirus

Morbillivirus
Henipavirus

Pneumovirinae Pneumovirus

ycaoprotein
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lipid bilayer membrane
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helical nucleocapsid (RNA plus

MEMBERS

Human parainfluenza virus1 (HPIV 1)
Human parainfluenza virus3 (HPIV 3) HN, F
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Human parainfluenza virus2 (HPIV 2)
Human parainfluenza virus4 (HPIV 4) HN, F
Mumps virus

Measles H, F
Hendravirus

Nipahvirus =k
Respiratory syncytial virus G F

Metapneumovirus

ss (-) RNA virus

genome length 15-16 kb
coding 8 proteins

spherical symetry of capsid and
diameter of 100-300 nm

Paramyxoviridae

Before the introduction of
measles vaccine in 1963
and widespread vaccination,
major epidemics occurred
approximately every 2-3
years and caused an
estimated 2.6 million deaths
each year.

An estimated 128 000
people died from measles in
2021 — mostly children
under the age of five years,
despite the availability of a
safe and cost-effective
vaccine.
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Paramyxoviridae
Measles

January 1 to August 29, 2014*1
reported in 21 states: Alabama, California, Connecticut, Hawaii,
5 9 Z Illinois, Indfana, Kansas, Massachusetts, Minnesota, Missouri,
Neuw Jersey, New York, Ohio, Oregon, Pennsylvania, Tennessee,
Cases  Texas, Utah, Virginia, Washington, Wisconsin

1 8 representing 89% of reported cases this year

Outbreaks

U.S. Measles Cases by Year
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“Provisional datz reported to £DC's National Center for Immunization and Respiratory Diseases

*Updated ance  month { 4

Estimated cases — 20,000,000 / year.
Estimated kills - 128,000 people in
world/year.

Paramyxoviridae

Measles

https://0.quizlet.com/Zw7Q.J7v4Lrq4L7cWY7ulw.png




Paramyxoviridae

Measles

* Droplet spread infection. It is so contagious that any child who is exposed to it
and is not immune will probably get the disease.
* Measles virus normally grows in the cells that line the back of the throat

and lungs

* incubation period 8-12 days

Symptoms | Koplik’s spots
* Measles starts with ;
fever, runny nose,
conjunctivitis, white
spots in the cheeks.

» Rash starts 7-18
days after exposure
at head and neck
and spreads from

thisareastowhole | @] T
bati iod
body (3 days); 5-6 SRS =

days of fading. 01 3 5 7 9 11 13 15 17 19 21
Days
https vho.int/news-room/fact-sheets/detail/measles https://www.wikidoc.org/index.php/File:Measles_Symptoms.png
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Paramyxoviridae

Measles

Headache, cough,
myalgia...

Complications

* About1/10
children gets an
ear infection

* 1 out of 20 gets
pneumonia.

* 1 out of 1,000

gets encephalitis, W .‘NV v\

* 1-2 out of 1,000
die.

There is
vaccination
against measles.

https://pub.mdpi-res.com/viruses/viruses-11-
01017/article_deploy/html/images/viruses-11-01017-
g001.png?1574991076

Paramyxoviridae

Measles

supbacute sclerosing Panencepnaltis

u t ,_-:" Rare, slowly progressive neurological disorder

caused by the persistent infection

Mutant measles virus
infectign off neuron

Subacute
encephalitis

First described
m“y Dawson 1934
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demyelination Wuclear inclusions in oligodendroglial cells

and gliosis
=rogpath histopathology-india.net

http://www.histopathology-india.net/SSPE.htm




Paramyxoviridae

Chickenpox vs. Measles

Chickenpox

fever

[

headache

tiredness or fatigue

red spots first
appear on the
chest, face, and
back

decreased appetite

* . .
spots turn into . .
itchy blisters e. .o

Measles

fever

o=

red, blotchy rash
first appears on
the forehead

red, inflamed
eyes

runny nose

hacking cough
and sore throat

Koplik’s spots
inside the mouth
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Togaviridae

Rubella - German measles

Rubella

— (German measles)

Microcephaly
) %)
Heart disease - _uy & g}f :
Petechiae and
purpura oo o
i ¥ ;
* Rubivirus (RNA)
« incubation period avr. 18 days (12-23) .
« viraemia 5th-7th day after exposition with & p——y o
subsequent speading to the organs f,@j @

Eye anomalies may include cataracts,
glaucoma, strabismus, nystagmus,
microphthalmia, and iris dysplasia.

Togaviridae

Rubella - German measles

The infection is usually mild with fever and rash. In pregnancy the virus can cause serious

birth defects.

Symptoms:

In 25-50% of rubella cases the disease is usually so mild there may be few or no signs or
symptoms.

In typical cases the incubation period is between 12-23 days, most people show symptoms
within 16-18 days after exposure.
Common symptoms include: Slight fever, sore throat, runny nose and malaise (may occur
prior to appearance of rash, more so in adults than in children).
Tender or swollen glands almost always accompany rubella, most commonly behind the ears
(retroauricular) and at the back of the neck (occipital and
posterior cervical lymph nodes). Lymphadenopathy may occur in
patients with rubella that do not have a rash.
Mucosal involvement results in the Forchheimer sign, in which pinpoint or larger petechiae
are noted on the soft palate and uvula during the prodromal period of rubella.
Rash begins on the face that spreads to the neck, trunk and extremities.
Appear as pink or light red spots about 2-3 mm in size. Lasts up to 5 days (average is 3
days). May or may not be itchy.
As rash passes, affected skin may shed in flakes. Usually not as widespread as in MeV.

Other symptoms include pain and swelling in joints (arthralgia and arthritis). This is more
common in adults, particularly women, and may persist longer than 2 weeks.
The arthritis may become chronic and persist for months or years.




Togaviridae

Rubella - German measles

DermhethNZiors:

https://dermnetnz.org/topics/rubella

T irid
T Rubella - German measles
About V% of the people do not have symptoms.

In rare cases, serious problems can occur. These include brain infections and
bleeding problems.

Spreading: through coughs or sneezes; most contagious when the person has a rash. But it

can spread up to 7 days before the rash appears. People
without symptoms can still spread rubella.

Measles @ Rubella/CRS

‘

% Brain Damage
Pneumonia ) &
Heart Disorders

Diarrhea

Blindness

https:/www.cdc.gov/globalhe: ut/index.html




Rubella
RU be"a and preg nancy Consequences of rubella

in a community where

. people were not :
. 3 unvaccinated women had

] vaccinated rubella during pregnancy.
(example
3 from the
Netherlands in were born with
2004/2005). al infection.
\ of the
babies ical anomalies
4 s in all cases.
[ can be
\ born with
: ; foetal
| CRS, leading of the pregnancies deaths.
to Heafness: can result in
y cataract spontaneous
/ ‘ i cs abortion and
T learning stillbirth/foetal
| disabilities, etc. death.

y

In pregnancy: miscarriage or birth defects like deafness, intellectual disability, and
heart defects. 85% of babies born to mothers who had rubella in the
first 3 months of her pregnancy will have a birth defect.

T irid
ogaviridae Rube"a - German meaS|eS

Rubella syndrome

Microcephaly Cataracts

Box 1: Clinical features of congenit: d

| rubella sy

Classic triad

e Congenital heart disease (e.g., patent ductus arteriosis, pulmonary
artery stenosis, pulmonary valvular stenosis)

® Ocular defects (e.g., congenital cateracts, microphthalmos,
pigmentary retinopathy, congenital glaucoma)

* Hearing loss

Infection between 8th-10th week of . ; S
N Congenital rubella syndrome is usually associated with a failure to
gestatlon leads to development of thrive and developmental delay as well as microcephaly. Other
i ; ions at birth include:
congenital rubella syndrome in 90%. S
— hepatosplenomegaly

Congenital infections with Venezuelan = mzvinlwgoencsphalitis
. iye . - t

Equine Encephalitis Virus are = Laep’:ﬁfiien i

symptomatically similar. - thrombocytopenia

http://www.cmaj.calcontent/172/13/1678/F 1.expansion.html




Togaviridae

Rubella - German measles

Congenital Rubella

Crosses placenta when mother has acute infection.
The earlier the fetus is infected -> more serious disease.
May result in serious congenital abnormalities
« Intrauterine growth retardation
- Hepatosplenomegaly
« Cataracts
« Mental retardation
- Sensorineural hearing loss
 Heart- Patent ductus arteriosis
* Pulmonary stenosis

Classic triad:
= PDA
» Cataracts, and
deafness
«  +/- “blueberry
muffin” rash

Rubella and measles

The MMR vaccine
protects against
rubella.

Details e.g. also in:
SCIENTIFIC ADVICE

Systematic review on the
incubation and infectiousness/
shedding period of communicable
diseases in children
http://ecdc.europa.eu/en/publicati
ons/Publications/systematic-
review-incubation-period-
shedding-children.pdf
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Called also
unreal scarlet
fever,
pseudoscarlatin
a, Filatov-Duke's
disease, or
Fourth child’s
disease.

Caused by
coxsackie and
echoviruses.

Parvovirus B19

Described in Australia in 1975 by Yvonne Cossart, in microtitration plate ,,B19“.

Proliferation in erythroid cells of bone marrow (dysregulation of cell cycle through NS1
protein.

Transmission by droplets, mainly. Incubation: 2 weeks (4-28 day) lasting for a week.
Erythema infectiosum (,,slapped cheek*) — ,,Fifths disease*.

Teenage - "Papular Purpuric Gloves and Socks Syndrome".

Adults - urticas; Pregnant hydrops foetalis

Immunosupressed patients - ,,pure red cell aplasia“.

Described
possible related
complication

of B19 infection is
myocarditis.




Parvovirus B19

+ small ss DNA +/-

+ Capsid 20-26 nm,
genome: 5 kbp

+ E.g. Aplastic anaemia...

hitps/ /fa unne.edu.ar /biologia/virologia/images/virolo6jpg

s/ /wwww.yamagiku.co.jp/ pathology/image/ 210/ Ljpg

Parvovirus B19

hitps:/ /www.mayoclinic.org/content/dam/media/ global /images/2023/04/05/ parvovirus-infection-face-rash.jpg
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Parvovirus B19

Clinical Fever, Chills, Fghs

Headache, ;
Features Myalgia Arthralgia

w

normal values
Hematological e
Changes Mglobin
Reticulocytes
Dot blot N
B19 DNA
PCR s
Viremia 1oG
B19 Viremia &
L 1gG IgM
Antibody Responses
L | | 1 1 ;;?‘ I 1 1
o] 7 14 2 28 2 4 6
Days Months

htps:/ /web.stanford.edu/group/virus/parvo/2005/B19.html

A\melda/pub\lcatlor\/Z222251A/ﬁgure/flg‘\/AS:GN664516026370@1520459407172/Papu\ar—
purp th Iving-the-distal I d-socks-pattern.png

https://ars.els-cdn.com/contentimage/1-s2.0-
$0190962299700277-9r2.jpg
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jm/2004/nejm_20
30840_f3.jpeg

Taxonomy

GAMMAHERPESVIRUSES /

Rhadinovirus [
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Latency with posibility of reactivation

Transmission — by body fluids (saliva, urine, breast milk, blood, ...)

106

10°
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primoinfection \\ Reactivation in time
Imunosupression

HSV1 Replication Cycle

Pre-initiation
(T

Copsid |
Assembly |
4

Capsid Associates
with 2TIF and
Vhs Profeins

Capsid Buds info
Exocylolic Vesicle
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HSV1 Latent Infectign

R S
[Recctivationlbyg 4
X s % — Proteoglycan
TR ___HVEM

fcfillciencyl

2KDStablelintron

LAT Proteins

Reactivation of
= Latent Viral Genome

HSV — herpes simplex, benign crbl. ataxia,
gingivostomatitis, faryngotonsititis,
encefalitis, pneumonie, hepatitis

VZV - Vvaricella, herpes zoster, encefalitis,
pneumonie, hepatitis

— In allogeneic HSCT setting less frequently
in case of acyclovir prophylaxis;
reactiovation of HSV without ACV
prophylaxis in 80% of patients

16



Epidermis o
Chicken pox Chicken pox 2
Macule Papule .,
Nerve fiber

https://lallenke
treatment.html

I
| Subcutaneous
layer
i
I
i
Chicken pox Chicken pox
™ M
vesicle crusting
yanocollege.weebly.com/clinical-manifestations-and- https://as2.ftcdn.net/v2/jpg/05/08/32/09/1000_F ‘:H'HW“F “rr!;w‘m:‘

VZV and HSV

Fluid /
1 @

Skin surface -

: =
'Nerve damage > peess | t
! k.

https://www.youtube.com/watch?v=JI80eAh_Q8Y
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Varicella-Zoster Virus

Areas most likely
: to be affected
Chickenpox - - Neck

/ = .—Chest
. i .—A bdomen

The blisters
on the skin
= _dry and a

Dormant . o = s crust forms.
varicella 3 Red fluid-filled sacs PR AN
zoster virus : ('blisters’) e

Once the
chickenpox
has passed, the
virus lies
dormant in the
dorsal root ganglion.

Eyes

The dormant virus becomes
active and travels along the
nerve, causing blisters on the skin.

Log of VZV normalised to 100 000

Difference in materials
VZV - chicken pox at D+0

9 HSCT
] 5|
2 84 [
s 7 | A
g |
5 6 4 I [}
g- 5 A ]
2 I
E 4
S I
o 3 4 |
o
c 2 4 |
E n
S 14 |
=
0 A |
ND 4 | T 3 T > * . =
-10 0 10 20 30
Days
¢ Patient 1 = Patient 2
Swab from lession . Graft A Liquid from vesicle
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Loa virové naloze normalizovany na 10 000 g.e.

Source for viral detection

January 2004 to August 2011

Whole * HSV in 735 samples from 266 patients
8 * blood VZV in 587 samples from 148 patients
. « 569 whole blood samples
7 . = + 43 swab samples from skin, mucousal tissue
: and aspirates from vesicles (from 15 p.)
o I - + 227 samples from other biological materials
- (stool, urine, CSF, tissues)

5 . Ol &

2 A‘_A. HSV detected
B > S| a * in 12 samples from eflorescence from 9 pts;

3 =2 median of quantity 439,465 NVC

g = P (range 53-23,380,000 NVC)
3 N * 6 pts in whole blood samples;

. Tt median of viral load 18.7 NVC
2 W . ‘.‘.‘ (range 0.88 — 1,216,650 NVC)
i * 4 in stool with median 53,662 NVC
] ! “?‘*"—‘TA“ (range 1,248-900,000 NVC)
& AA
L VZV detected
0 b * in 8 samples from skin eruption from 5 pts;
median of quantity 2,856,124 NVC
0.1 (range 13,939-114,464,380 NVC)
median virovych nalozi * in 2 pts. In whole blood (quantity 30 and 2.9
* V2V v eflorescencich ® HSV v eflorescencich NVC!

A HSV v periferni krvi B VZV v periferni krvi

Human herpesvirus 6

Previously two variants of HHV-6.
Recently 2 distinct viral species

— ~
HHV-6 A HHV-6 B

Unknown

Immunocompetent host

,»Orphan virus“

/—v = Sixth disease

m Febrile seizures
= Encephalitis

R Immunocompromised host

— Encephalitis
— Myelosupression
— Hepatitis
— Pneumonitis
Rash during sixth disease — Pericarditis
Fipoic gD oo — Delayed engraftment after HSCT

19



Chromosomally integrated HHV-6 (CI-HHV-6)

» Viral DNA integrated into human
chromosomes
* Inherited from parents to child
» Viral DNA is present in every body cell
(e.g.hair roots, nails)

* Ratio of viral DNA : human DNA =1:1

* Described frequency in population between
0.2-2.9% (Tanaka-Taya 2004, Ward 2007)

HHV-6 integration at 22¢13.3 control probe on 9q34.4

* Both variants (A or B) integrates

* No clear observed reactivation

CI-HHV-6 to active infection in vivo
¢ In vitro reactivations are doubtful
S do b ow b4 b

HHVG6 DNA in blood after HSCT
donor with Ci-HHV-6

1,00E+07 + » 10000000
R O O P = Bl e S
107*\\,k e 107

\ 4

B 109" \ T 108

o o
S 105 105§
[ -= WCC e
e 44 4 4 —
c 10 ——HHV6 10 2E
[e]

O 103t T 3 Z
= 100 Z
o | 1 @
o 107 102 3
= I
-= | | | | | | | | | | I
; 101 T T T T T T T T T T 101

7 0 7 10 17 25 32 38 45 59 67 73 80
0 0

Days post transplant

Clark et al., JID 2006
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Chromosomally integrated HHV-6 (Ci-HHV-6)

Patient with SAA

valganciclovir
ganciclovir _ 50 yearS
cidofovir
scormot D““ After start of t_he IS
- Lhnt?rapy— partial response
ATG y
oA Dependent of thrombocyte
Kooy infusion

R v \/§ G-CSF therapy
e © ’ = e 6 b, . :
B sttt teetenetis Do ol Db vt o Died due to peracute sepsis
L T o of St. aureus.
>
g s
> 2 Detection of high

; HHV-6 DNA quantity is

o NOT NECESSARY an
0 1 2 3 4 5 6 7 8 9 10 M 12 13 active infection_
Month of the treatment
—— Viral load in 1 ml of whole blood @ Viral load 100 000 g.e. H H H
A Vi::l Ig:d i:1$l :f plaz:\a * b3 H;l?/si:h;i normalisegdetomo 000 g.e. DeteCtlon n halr! or

ND — not detected nalls detects Cl'HHV‘6

safely.

Picornaviridae - Coxackieviruses

* Previously, there were Human coxsakievirus A1 to A24 and B1 to B6
— recently there are part of Enterovirus A, Enterovirus B and
Enterovirus C group.

« Coxsackie virus is named after the town Coxsackie (NY, USA), where
it was discovered by Gilbert Dalldorf (1948-1949).

* ss (+) RNA virus, délka genomu 7,2-8,5 kb
« Coxackie A — muscle necrosis and paralysis, conjunctivitis
+ Coxackie B — less severe damage of the organs (susp. T1DM)
« Both are able to cause menigitis, myocarditis and pericarditis

« Coxsackie A serotype 16 is cause of Hand, Foot and Mouth disease

* Encephalitida/myeloencephalitida




Hand Food & Mouth Disease

Hand, foot, and mouth disease, or HFMD, is a contagious illness that is
caused by different viruses. Infants and children younger than 5 years old
are more likely to get this disease. However, older children and adults can
also get it. In the United States it is more
common for people to get HFMD from
spring to fall.

Symptoms

By Mayo Ciric Staft

Hand-foot.and-mouth disease
may cause allof the following
signs and symptoms or just
ome of them. They include:

- Fever
« Sore throat
« Feeling of being unwell
(malaise)
« Painful, red, biister-like lesions o the tongue, gums and inside
of the cheeks

« Ared rash, without tching but sometimes with blistering, on
the paims, soles and sometimes the butiocks

« Imiabilty i infants and toddlers
« Loss of appeite

http:/A nhs isual_guides_) A i /_6.ipg http://images.slideplayer.com/19/5871386/slides/slide_27.jpg

Hand Food & Mouth Disease

P /._Nil sters In & Around The Mouth
e ¥ -2 - 2

;."' e V- \_\
B .H\I'l_ o
A i

P 012/02/Hand-Foot-and-Mouth-Disease1.jpg




Thank van fary

Petr.Hubacek@Lfmotol.cuni.cz
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