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Life is fight

Swine flu
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RNA viruses
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http://mrstaberswiki.pbworks.com/f/1297256790/influenza.gif

HCV…Flaviviridae

Clinical consequences

Flu-like sy.
FUO, malaise, 
myositis …

Gastroenteritis

Hepatitis

Encefalitis/ 
Encefalopatia

Nephritis, cystitis, Myelosupression

Respiratory diseases
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• Often zoonotic: 
– SARS – CoV
– MERS - CoV
– …

Leads to high
Frequence of
recombination
of new
life-threatening
infections

Respiratory viruses

CivetBats – Horseshoe bat,…

first cultivation

http://www.wired.com/images_blogs/wiredscience/2013/05/AJC
1-coronavirus.jpg

http://mrstaberswiki.pbworks.com/f/1297256790/influenza.gif

HCoV-MERS 2012
KIPyV 2007

HCoV-MERS 2012
KIPyV 2007

-
KIPyV 2007

Adenovirus 1953

WUPyV 2007

History of viral respiratory infections

MCV 2008
HPyV6 2010
HPyV7 2010
HPyV8-TSV 2010

HPyV9  2011
HPyV10  2012
HCoV MERS 2012
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Megan R. Kiedrowski and Jennifer M. Bomberger Front. Immunol., 20 December 2018
Https://www.frontiersin.org/files/Articles/417706/fimmu-09-03067-HTML/image_m/fimmu-09-03067-g001.jpg

„It‘s only a viral disease, isn‘t it?“

Carvajal JJ, Front. Immunol. 10:2152 doi: 10.3389/fimmu.2019.02152
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So - how to 
diagnose

What to aim during the process of dg? Clinical symptoms
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Diagnostic windows

Upraveno dle Mina et al. NEJM2020 

E
LM I

Type of swabs

Nylon 
swabs
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Proper sampling of biological material

First proliferation on mucous
of URT – at the locus of infection

entrance.

MortalityTransmission from
URT to LRT

Virus

17-70%20-68%RSV

10-30%13-37%PIV

<10%<10%HRhV

Proper sampling of biological material
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Khiabani et al. Are saliva and deep throat sputum as reliable as common respiratoryspecimens
for SARS-CoV-2 detection? A systematic review andmeta-analysis American Journal of Infection 

Control,  DOI: 10.1016/j.ajic.2021.03.008

What‘s the sensitivity according to 
the biological material?

Urine
– Ag detection -74% (Diao et al. 2020)

- amount ± 102–105/ml vs. ± 105–
1011/ml in NPS

(D.L. Jones et al. Scie Total Environment 2020)

- virus in infectious
(Sun j. et al. Emerg. Microbes Infect. 2020)

– screened 1598 studies, 33 
chosen (26 quantitative)
- 1. published/accepted
- 2. patients dg or screened for

COVID-19
- 3. RT-PCR
- 4. studies aimed for using of

saliva, sputum, oral 
liquids/secrets, pharyngeal
secretes for comparisson of
diagbostical method

- 5. at least 2 samples
- 6. performer on proven

COVID-19  patients with pair 
samples

Diagnosis

• Virus cultivation
– Performed on tissue cultures, or

chicken embryos

• Rapid tests (especially antigen 

detection)

• PCR

• Preliminary dg. – clinical
picture and epidemics

• Serological detection
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Courtesy of CDC

• An acute respiratory illness resulting from infection with an 
influenza virus (Orthomyxoviruses)

• Highly infectious and can spread rapidly from person to 
person

• Some strains cause more severe illness than others
• Highly infectious viral illness

• 412 BC - first mentioned by Hippocrates 

• 1580 - first pandemic described

• 1580-1900 - 28 pandemics
• Name influenza came from italian „influentia“ – influence. Name was

used in Italy from 16th century, because they believed that
health is influenced by stars.

• Virus first isolated in 1933

What is influenza?
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ORTHOMYXOVIRUSES

typ A, B, C : NP, M1 protein   
sub-typy: HA nebo NA protein
https://figshare.com/articles/Influenza_virus/6817112

http://www.uct.ac.za/depts/mmi/stannard/fluvirus.html

TYPE A

++++
yes
yes
yes
shift, drift
yes
sensitive
sensitive
2

severity of illness
animal reservoir
human pandemics
human epidemics
antigenic changes
segmented genome
amantadine, rimantidine
zanamivir
surface glycoproteins

TYPE B

++
no
no
yes
drift
yes
no effect
sensitive
2

TYPE C

+
no
no
no (sporadic)
drift
yes
no effect

(1)

Types of influenza viruses
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Influenza Antigenic Changes

• Antigenic Drift - seasonal
– Minor change, same subtype

– Caused by point mutations in gene

– May result in epidemic

Example of antigenic drift

– In 2003-2004, A/Fujian/411/2002-like

(H3N2) virus was dominant

– A/California/7/2004 (H3N2) 

began to circulate and 

became the dominant 

virus in 2005

Influenza Antigenic Changes
• Antigenic Shift

– Major change, new subtype
– Caused by exchange of gene segments
– May result in pandemic

• Example of antigenic shift
– H2N2 virus 

circulated in 1957-1967
– H3N2 virus appeared in 

1968 and completely
replaced H2N2 virus
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https://www.nejm.org/doi/full/10.1056/NEJMp058281

How many HA and NA? 
• 13 types HA

• 9 types NA – all circulating in birds

• Pigs – might be infected both with human and bird‘s types

https://www.mdpi.com/2306-7381/5/3/71
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Burden of Influenza

• 10% to 20% of the population is infected with influenza 
virus each year

• Average of more than 200,000 excess hospitalizations 
each year
– Persons 65 and older and 2 years and younger at highest risk

• Average of 36,000 deaths each year
– Persons 65 and older at highest risk of death

Influenza Associated Pulmonary and Circulatory Deaths, 1998

Age Group (yrs) Rate (per 100,000)

0 – 49 0.4 – 0.6

50 – 64 7.5

>65 98.3 (˃90% mortality rate)

Influenza Epidemiology
• Reservoir: Human, animals (type A only)
• Transmission: - inhaling respiratory aerosols containing 

the virus, produced when infected person
talks, coughs, or sneezes
100,000 - 1,000,000 virions/droplet

» touching an infected person or an item

contaminated with the virus and then 

touching your eyes, nose, or mouth

• Incubation: 18-72 hours
• Communicability: Maximum 1-2 days before to 4-5 days after onset
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https://erj.ersjourn
als.com/content/45
/5/1463

https://erj.ersjourn
als.com/content/45
/5/1463
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Influenza symptoms
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Influenza symptoms
• Severity

– Very young (neonates) or old patients

– Immunocompromised patient

– Lung or heart complications

Influenza A viruses
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Pandemic influenza in the 20th Century

1920 1940 1960 1980 2000

H1N1 H2N2 H3N2

1918 “Spanish Flu” 1957 “Asian Flu” 1968 “Hong Kong Flu”

20-40 million deaths 1 million deaths 1 million deaths

Passing away due to influenza: approx. such number of patients in average decease every
year in CR for influenza Zdroj: szu.cz

humans decease every year due to influenza virus around the world Zdroj: WHO

No. of vaccinated people in CR older 65 yrs. Zdroj: oecd.org

Jno. Of vaccinated people in general population (low in comparisson to most of the other
countries) 

Recommendation of WHO: 

No. of vaccinated in general population

Vaccination in risk groups (persons over 65 yrs. Of age, with risk factor). 

1500

290 000
-

650 000

Influenza in „numbers“ 

25,4%

6%

30%

75%

www.ockovani-chripka.cz/
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Francis, Magen & King, Morgan & Kelvin, Alyson. (2019). Back 
to the Future for Influenza Preimmunity—Looking Back at 
Influenza Virus History to Infer the Outcome of Future Infections. 
Viruses. 11. 122. 10.3390/v11020122. 

Remembrance Day
11th November

16 milions deaths
8,538,315 soldiers
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1st proven oseltamivir
resistance in the Czech

Republic.

Patient 1

Influenza A virus

Macroscopic picture
of influenza 
pneumonia. 

*7.1.2013 +12.6.20131 2 3 4 5

Resistance
developed after

4 weeks of
therapy.

Clinical improvement

oseltamivir

38

Complications

• Pulmonary
– CROUP (YOUNG CHILDREN)
– PRIMARY INFLUENZA VIRUS PNEUMONIA

• SECONDARY BACTERIAL INFECTION
– Streptococcus pneumoniae
– Staphlyococcus aureus
– Hemophilus influenzae

• Non-Pulmonary
• myositis (rare, > in children, > with type B)
• cardiac complications
• recent studies report encephalopathy

– studies of patients <21 yrs in Michigan - 8 cases seen last season

• liver and CNS
– Reye syndrome

• peripheral nervous system
– Guillian-Barré syndrome
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Treatment (prevention) - drugs
All virostatics have to be started immediatelly

• rimantadine (M2)
• Type A only

• amantadine (M2)
• Type A only

• oseltamivir (NA)
• Type A and B

• zanamivir (NA)
• Type A and B

• peramivir (NA)
• Type A and B

• favipiravir (analogue of guanosine and 

adenine)

rimantadine amantadine

zanamivir

https://erj.ersjourn
als.com/content/45
/5/1463
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Recovery

• INTERFERON – side effects include
FEVER, MYALGIA, FATIGUE, MALAISE

• CELL-MEDIATED IMMUNE RESPONSE

• TISSUE REPAIR
can take some time

Protection against re-infection

• IgG and IgA
– IgG less efficient but lasts longer

• antibodies 

to both HA 

and NA 

important
– antibody to HA 

more important 

(can neutralize)
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Vaccination
• Recombinant, often

tetravalent
• A – H1 and H3
• B – Yamagata and 

Viktoria

• Intranasal vaccine

CDC

Courtesy of CDC
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And what about
Paramyxoviruses

Paramyxoviridae

RSV (boy treated for AML)

http://www.wz-
newsline.de/polopoly_fs/1.883468.1327324757!/image/1338723163.jpg_gen/derivatives/land
scape_300/1338723163.jpg

http://www.bushbb.com/wp-content/uploads/2010/10/dg_pmyxo.jpg

Respiratory-syntitial virus
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Respiratory syntial virus

• Enveloped negative ss RNA virus

• Pneumoviridae, genus Orthopneumovirus

• 15 kb – 10 genes, 11 proteins

• 9 structural
– 3 surface (F, G, SH)

– 5 internal (L, P, N, M, M2.1, M2.2)

• A (10 genotypes) – B (13 genotypes)

• Spreading by droplets

• Proliferation in respirátory epithelium

• Frequent late Autumn to early spring
(max. January-February)

• Incubation period 2-8 days

• Spread to LRT (bronchitis, 

bronchiolitis) lasts 5-7 days

http://img.medscape.com/fullsize/migrated/editorial/cm
ecircle/2008/18697/flash/luedtke/images/slide9.png

http://2.bp.blogspot.com/-1t0cvfUldKg/T4LLO2-
fPCI/AAAAAAAAAd4/EL2AgEeae6I/s1600/17098.jpg

Presentation
• Cold-like sx

• Audible wheezing

• SOB

• Anorexia

• Poor sleeping

• Irritability 

• Vomiting

• Choking

Severity
• Inhibition of certain interferons

• Involvement of innate immune system

• Interleukins and chemokines

• Coinfection with other respiratory 

viruses

Paramyxoviridae
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Star Wars: Return Of The Jedi - Han Solo Unfreezes, Jabba's Palace (Movie Clip) - YouTube

RSV epidemiology

• Most frequent cause of bronchiolitis
& pneumonia in toddlers < 1 yr

• 25-40% of kids have bronchiolitis or
pneumonia within 1st RSV infection

• 10.7 milions LRTI - 0,4% decease

(Cohen et al. Lancet Global Health 2022; 
10:2:e169-e170)

In 2015, RSV is suspected to cause woldwide :
- 33.1 millions of acute LRT infections
- 3.2 millions of hospitalisations
- total mortality 118 200 in children < 5 yo (Shi et al. Lancet 2017; 390:946–58)

- In adults 420 000 of hospitalisation and 29 000 of deads in developer countries

- seroprevalence at 1 year of age 60-70% (Obando-Pacheco P, et al. J Inf Dis 2018; 217: 1356–1364)

‐ metaanalysis of papers from last 25 years (186 published studies; 152 209 cases of
communite pneumonia in children (<18 yo) RSV (22,7%) and HRV (22,1%) 
(Pratt et al. Lancet 2022; 6: 555–570.)

Hak et al. O0045, ESPID 2023
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Premature delivery

• Male infants

• Age & birth month of infant

• Crowding & day care attendance

• Secondhand smoke

Factors NOT Positively 
Correlated with RSV

• Socioeconomic status

• Malnourishment

• Breastfeeding
https://www.lancastergeneralhealth.org/health-hub-
home/motherhood/your-pregnancy/differences-between-
term-and-preterm-newborns

• Likely to have chronic lung disease
• Hypersensitive to stimuli
• Underdeveloped airway & immunity
• Lack adult maternal levels of IgG

Coinfection and Risk factors

Environmental & Demographics

RSV epidemiology

- Hansen et al. JAMA Network Open. 2022;5(2):e220527.
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RSV epidemiology

- Hansen et al. JAMA Network Open. 2022;5(2):e220527.

This cross‐sectional study used data from 50.3 million US death certificates from 1999 to 2018 to create 
age‐specific linear regression models and assess weekly mortality fluctuations above a seasonal baseline 
associated with RSV and influenza. Statistical analysis was performed for 1043 weeks from January 3, 
1999, to December 29, 2018.
There were 50.3 million death certificates (50.1%women and 49.9%men; mean [SD] age at death, 72.7 
[18.6] years) included in this analysis, 1.0%f or children younger than 1 year and 73.4% for adults aged 65 
years or older.

RSV epidemiology
Detection of RSV (A and B), influenza virus A and B and SARS-
CoV-2 in Motol UH in respirátory seasons 2012 - January 2023.
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Vázquez et al. Frontiers in imunology 10.3389/fimmu.2019.01154 Bohmwald et al. Cytokines Induced by hRSV Infection, 2019

Patophysiology of RSV 

↑ IL-4  production of IgE, IgG1, 
…
↑ IL-6  inflammation
↑ IL-8 chemoatraction (severity of inf.)

↑ TSLP chemoatraction (Th2)

↑ IL-33 produkce IL-5, IL-13 (Th2)

Patophysiology of asthma

https://img.medscapestatic.com/pi/meds/ckb/23/38523tn.jpg
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HRV

Jackson and Gern J ALLERGY 
CLIN IMMUNOL PRACT MARCH 
2022

Patophysiology of RSV 
NS1 & NS2 of RSV inhibite IFN-α/β production
Inhibition of IFN-γ ubsequently causes increased
production of IgE

Glycoprotein F of RSV inhibites T lymfocyte activation
CD8+ lymfocytes infected by RSV are not able to 
releaseIFN-γ

Patophysiology of RSV 

Jartti et al. Semin Immunopathol . 2020 Feb;42(1):61-74.



30

RSV and Streptococcus 
pneumoniae

G protein of RSV 
seems to be a receptor 
for Str. pneumoniae in 
infected cells and so 
improve invasion of
the bacteria to cell. 

Presence of RSV G 
protein lead to change
of expression of 157 
genes: in 99 genes was
increased, in 58
decreased. 

↑pneumolysin

Smith et al.  Am J Respir Crit Care Med . 2014 Jul 15;190(2):196-207. 

G glycoprotein of RSV binds to penicillin binding protein 1a.

Smith et al.  Am J Respir Crit Care Med . 2014 Jul 
15 190(2) 196 207
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Shibata et al. J Clin Invest . 2020 Jun 1;130(6):3021-3037. 

RSV and Streptococcus 
pneumoniae

Shibata et al. J Clin Invest . 2020 Jun 1;130(6):3021-3037. 

RSV and Streptococcus 
pneumoniae

Gas6/Axl je is involved also in development of IgA nefropathy

Growth
arrest-
specific 6 
(Gas6)
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Orbivirus

BMT 2011

CID 2013

p.o. ribavirine 10-30 
mg/kg/D in 3 doses

cytosine

Treatment

• Mostly symptomatic

• Salbutamol MDI drug of choice 

• Also use epinephrine, ipratropium bromide

& oral steroids only if hospitalized

• ribavirine in severely ill patients
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Lo et al. Scientific Reports 2017| 7:43395 | DOI: 10.1038/srep43395

RSV therapy
GS-5734 = 
remdesivir

Prophylaxis
• RSV-IGIV (RespiGam)

• Children under 24 mo. w/ CHD or less than 35 wks. gestation

• Given IV monthly during RSV season

• Volume overload possible

• Not for infants w/ hemodynamically significant heart disease.

• Palivizumab (Synagis) – anti protein F antibody

• Given IM monthly

• Can reduce hospitalization of high risk infants by 45%

• Expensive

• Many providers reluctant to give

• Many parents unaware

Paramyxoviridae
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RSV prevention

palivizumab (Synagis) – anti protein F antibody

• Given i.m. monthly

• Can reduce hospitalization of high risk infants by 45%

• Expensive

• Many providers reluctant to give

• Many parents unaware

• Dosing: 15 mg/kg bw.

nirsevimab (Beyfortus) – antibody against F protein

• Given i.m. 1x in 3 month

• Dosing: single amplication of 50 mg i.m. in children < 5 kg and sin
dose 100 mg i.m. for kids ≥ 5 kg

• Halftime approx. 69 days

RSV 
prevention
- vaccines

Arexvy
(FDA approval 18.5.2023)

– GSK in elderly (˃ 60 
years)

https://www.gsk.com/en-gb/media/press-releases/gsk-s-older-adult-respiratory-syncytial-virus-rsv-vaccine-
candidate/
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RSV prevention - vaccines
Protein vaccine Pfizer (FDA 18.5.2023 approved) –
vaccination during pregnancy (2-3 trimestr) and for elderly

Kapmann et al. N Engl J Med 
2023 ;388:1451-64.
DOI: 10.1056/NEJMoa2216480

Walsh et al. N Engl J Med 2023
;388:1465-77.
DOI: 10.1056/NEJMoa2213836

RSV prevention - vaccines
Protein vaccine Pfizer (FDA 18.5.2023 approved) –
vaccination during pregnancy (2-3 trimestr) and for elderly
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Human metapneumovirus (hMPV)

Girl 2 yrs. of age
9/2013 dg euploid cALL, CNS status 1
Treatment according AIEOP BFM ALL 2009 – SR group

During Protokolu IIa 
hypertrofic cardiomyopathy – improvement in steroids reduction
after 15 days was chemotherapy stopped due to febrile neutropenia
subsequently she developed bilateral interstitial pneumonia

Paramyxoviridae

18.5.2014 before ICU

26.5.2014 during AV

• 9.5.2014 positive NF swab for hMPV

• Treatment: 

• IVIG (substitution 0.3 g/kg - 4 doses)

• ribavirine 6 mg/kg á 8 hod p.o. 5 
weeks 

• Respiratory failure with 8 days of AV (FiO2 1,0)
• hMPV confirmed for ET tube

• hMPV positivity 4 weeks

• Control CT after 10 days of AV - regression

9.6.2014

After 4 weeks he finished Protokol IIa.

Human metapneumovirus (hMPV)
Paramyxoviridae
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Courtesy of CDC

Coronaviruses
• Coronaviridae

• ss (+) RNA, 26-32 kb genone length (largest RNA)

• first identified in the mid-1960s

• alpha – HCoV 229E and NL63

• beta - HCoV OC43, HKU1, SARS-CoV (severe acute respiratory 
syndrome), and MERS-CoV (Middle East Respiratory Syndrome)

• SARS 
• Cellular receptor – ACE2 

• mortality rate – approx. 9.5%

• Incubation period – 2-4 days

• Treatment symptomatic

MERS - transmission 
through camels, their 
milk and cheese 

https://maimunamajumder.files.wordpress.com/2014/04/mers_comorbidity_mortality_4-271.png
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first cultivation

HCoV-MERS 2012
KIPyV 2007

HCoV-MERS 2012
KIPyV 2007

-
KIPyV 2007

Adenovirus 1953

WUPyV 2007

MCV 2008
HPyV6 2010
HPyV7 2010
HPyV8-TSV 2010

HPyV9  2011
HPyV10  2012
HCoV MERS 2012

Coronaviruses are known for decades

http://www.wired.com/images_blogs/wiredscience/201
3/05/AJC1-coronavirus.jpg

SARS-HCoV-2

Luskoun ostrovní (Manis javanica)

Coronaviruses

Coronaviruses. 2015; 1282: 1–23. 
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Coronaviruses

https://upload.wikimedia.org/wikipedia/commons/thumb/f/f4/Coronavirus_replication.png/800px-Coronavirus_replication.png

http://www.nature.com/polopoly
_fs/7.6657.1349187529!/image
/1.11513_coronavirus_HPA.jpg
_gen/derivatives/landscape_63
0/1.11513_coronavirus_HPA.jp
g

https://www.mdpi.com/viruses/viruses-12-
00372/article_deploy/html/images/viruses-12-00372-g002.png

Confirmed cases 37 109 851
Confirmed deaths 1 070 355
Countries, areas or territories with 235

Last update: 11 October 2020, 02:00 CEST

SARS-CoV-2
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SARS-CoV-2

Bar-On eLifescience
2020
http://bit ly/2WOeN64

RNA je zpravidla 1000x víc než infekčních virových partikulí.

Scudellari Nature 2021; 
595

Binding to ACE-2

Cleavage of spike protein by 
TMPRSS2

Ïnternalisation and subsequent
transcription of NS proteins

Remodelation of cellular metabolism

Production of new particles

Furin cuts 5 AA of spike protein

Replication
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Patophysiology

Bar-On eLifescience 2020
http://bit.ly/2WOeN64

Gupta et l. Nature
Medicine 2020
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https://www.physiciansweekly.com/
wp-content/uploads/2020/04/AT1-

receptor.png

1

Busse et al. Critical Care 2020

1
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2

N protein
SARS-CoV-2

2
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Bonaventura et al. Nature reviews immunol
2021

3
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• Destruction of the tissue by viral
proliferation

• Change in the renin-angiotensin 
aldosteron system

• Complement activation
• Thrombocytes activation

• Immune response actiovation – Mϕ, 
lymfocytes (cytokines, cytokine storm)

• Endothelial damage

Patofysiology - summary

• Destruction of the tissue by viral
proliferation

• Change in the renin-angiotensin 
aldosteron system

• Complement activation
• Thrombocytes activation

• Immune response actiovation – Mϕ, 
lymfocytes (cytokines, cytokine storm)

• Endothelial damage

Patofysiology - summary

Superinfection and reactiovation of latent infections
Hypercoagulation status (LMWH prevention)
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Leyfman et l. SHOCK 
2020

Patofysiology

https://ars.els-cdn.com/content/image/1-s2.0-S2095177920302045-fx1_lrg.jpg
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COVID-19 pneumonia (A) and subsequent HSV pneumonia (B)

A

B

Lenths of SARS-CoV-2 shedding in the
hematooncological patients

– 15 out of 20 patients had active
chemotherapy

- 11 severe COVID

- viral RNA detected up to 78 days (IQR 
24-64)

- First day 71% of samples cultivateable
- follow up positive in 5 patients (8, 17, 24, 26 

and 61 days after beggining to the symptoms) 

„Patients with profound 
immunosuppression
after undergoing hematopoietic stem-cell 
transplantation or receiving cellular 
therapies may shed viable SARS-CoV-2 
for at least 2 months.“
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Viral shedding
Lenth of shedding in the
immunocompromissed host

Lenth of shedding in 
general population (possible

children/adults)

Virus

29.5 days to 5 months (!)≤14 days/ ≤5.5 daysInfluenza virus A

7.5 days (2.5‐80.5)6‐7 daysInfluenza virus B

6‐42 daysPIV‐1 and 2: 3‐6 days
PIV‐3: 8 days (3‐10 days)

Parainfluenza virus

Median 2‐4 weeks
80 days (35‐334 days)

± 4 days (1‐12)/RSV

7‐24 days± 5 dayshMPV

Mostly ≤4 weeks
5 weeks (1‐49 weeks)

± 14 days (HRV‐C 7 days)
Adult longer then children

HRV/HEV

4 weeks (1‐22 weeks),                        
in SARS‐CoV‐2 even 3 months

3‐18 days, 
Couple of weeks to 2 
months

Coronaviry
(HKU‐1, 229E, OC43, NL63, SARS‐CoV‐2)

Talaat et al. JID 2013:208-1669-1678;  Takeyama et al. Jmed Virol 2016, 88(6):938-946;  Milano et al. Blood 2010, 115(10):2088-94;  Lehners et al. PLOS One 2016, Feb. 2016;  de 
Lima et al. Transpl Infect Dis 2014, 16(1):165-9;  Gooskens et al. JID 2009, 199, 1435-1441;  Pinsky et al. Emer ging Infect Diseases 2010, 16(7):1165-1167; Chen et al. J Clin Virol 2015, 
64:74-82; Dennis et al. CID 2016, 62(4): 431-437; van der Hoek et al. FEMS Microbiol rev 30 (2006):760-773;  Tasian et al. Pediatr Blood Cancer 2008, 50(5) 983-987;  Choi et al. Blood
2011, 117(19(:5050-5056);  Fields. Virology 5th ed. 2007   

Antibody response

Bar-On eLifescience 2020
http://bit.ly/2WOeN64
Scudellari Nature 2021; 595
https://www.mdpi.com/diagnostics/diagnostics-10-
00453/article_deploy/html/images/diagnostics-10-00453-g004.png

Antibodies against S1
Antibodies against RBD domain correlate to neutralisation
antibodies
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SARS-CoV-2
Presence of respiratory symptoms after 1.1.2020

Respondents with antibody
positive test (107)

Symptoms (N=52)

Cough

Temperature > 
37C

Throatache

Loss of smell and 
taste

Short of breath

Other

No (N=55)

Yes (N=52)

Risk groups

Underlying Medical Conditions Associated with Higher Risk for Severe COVID-19: Information for Healthcare Providers (cdc.gov)

Underlying Medical Conditions Associated with Higher Risk for Severe COVID-19: Information for Healthcare Providers (cdc.gov)
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Underlying Medical Conditions Associated with Higher Risk for Severe COVID-19: Information for Healthcare Providers (cdc.gov)

Underlying Medical Conditions Associated with Higher Risk for Severe COVID-19: Information for Healthcare Providers (cdc.gov)

Risk groups

Epidemiology
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Epidemiology

Epidemiology
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Epidemiology

Epidemiology

1,78%

1,05%

1,70%

2,25%

1,78%

2,88%

0,61%

10,7 mil

125,8 mil

38,01 mil

19,12 mil

164,7 mil

19,29 mil

9,217 mil

15,9%

0,14%

4,39%

8,71%

0,95%

7,41%

14,2%
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Epidemiology

0,09%

0,72%

0,26%

0,71%

0,72%

0,13%

4,90%

10,51 mil

38,01 mil

9,217 mil

44,39%

15,29%

41,56%

6,65%

12,41%

52,51%

13,41%

33,57 mil

11,59 mil

71,6 mil

33,72 mil

Epidemiology
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Epidemiology

https://www.invivogen.com/sites/default/files/pictures/sars2-tree-invivogen.png

Genome 
changes
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https://www.invivogen.com/sites/default/files/pictures/sars2-tree-invivogen.png

Genome 
changes

https://www.invivogen.com/sites/default/files/pictures/sars2-tree-invivogen.png

Genome 
changes
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Possible treatment options

https://www.mdpi.com/pathogens/pathogens-09-00426/article_deploy/html/images/pathogens-09-00426-g003.png

Treatment options

https://media.springernature.com/full/springer-static/image/art%3A10.1038%2Fs41392-021-00733-x/MediaObjects/41392_2021_733_Fig1_HTML.png?as=webp
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S.R. Harrison et al. Calcified Tissue International (2020) 106:58–75



61



62

These analyses revealed that SARS-CoV-2 reshapes central cellular pathways, 
such as translation, splicing, carbon metabolism and nucleic acid metabolism. 
Small molecule inhibitors targeting these pathways prevented viral replication 
in cells. Our results reveal the cellular infection profile of SARS-CoV-2 and led to 
the identification of drugs inhibiting viral replication. We anticipate our results
to guide efforts to understand the molecular mechanisms underlying host cell
modulation upon SARS-CoV-2 infection. Furthermore, our findings provide 
insight for the development of the therapy options for COVID-19.

Courtesy of CDC
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Petr Koťátko, Petr Pohunek, Jana Tuková – Dětská pneumologie MF2019

Petr Koťátko, Petr Pohunek, Jana Tuková – Dětská pneumologie MF2019
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Frequency of respiratory viruses in 
Motol University Hospital 
Dept. of Paediatrics (PCR)

Influenza A
14%

Influenza B
2%

HRV
13%

HEV
3%

AdV
12%

OC43
2%

PIV3
1%

PIV4
2%

HBoV
5%

MPV
2%

RSV-A
38%RSV-B

6%
RSV 44%

10%

90%

Negativní Pozitivní

Flu in 
16% only
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RSV-A RSV-B IF-A IF-B PIV AdV HRV HBoV hMPV Coronaviry HEV

Frequency of respiratory viruses in 
Motol University Hospital (PCR)

Testováno 197 vzorků.

RSV

hBoV

AdV

Inf
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Influenza A
7%

Influenza B
2%

AdV
7%

HRV
29%

RSV-B
25%

RSV-A
14%

HBoV
2%PIV3

2%

OC43
7%

NL63
5%

Frequency of respiratory viruses in Motol
University Hospital 
Dept. of Paediatric Haematology and Oncology
(PCR)

RSV 39%

15%

85%

Negativní Pozitivní

CAVE

Every detection technique has limits! 

Even molecular-biological  = PCR!

It is true also for commercial kits e.g. There is evidence that Anyplex RV16 
detects only 10 out of 60 described serotypes.

Most frequently detected, 

but not the only!!!!

PCR negativity does not 

neccesary omits AdV infection. 
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http://www.ebmt.org/Contents/Resources/Library/ECIL/Pages/ECIL.aspx

Petr.Hubacek@Lfmotol.cuni.cz


