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Postovane kolegice, poStovane kolege

respiratorne infekcije znacajan su javno zdravstveni problem. Smatra se da su
upravo one glavni razlog zbog Cega se pacijenti javljaju svojem lijeCniku ili
liekarniku. Zbog lakog nacina Sirenja u globaliziranom svijetu, upravo
respiratorne infekcije najlakSe dovode do javno zdravstvene krize sa svim
nezeljenim posljedicama jedne pandemije $to se imalo za priliku vidjeti u
kontekstu pandemijske krize uzrokovane ovaj put s infekcijom SARS CoV-2
virusom.

lako su virusi glavni uzro€nici respiratornih infekcija brojni drugi bakterijski
organizmi, ali i gljive i paraziti mogu uzrokovati infekcije gornjih ili donjih diSnih
puteva.

Ovim multidisciplinarnim skupom u organizaciji najrelevantnijin stru¢nih drustava
Hrvatskog lije€nickog zbora u oblasti respiratornih infekcija Zeljeli bismo Vam
prezentirati novosti u epidemiologiji kao i pracenju najznacajnijih respiratornih
infekcija; osobitosti klini¢kih slika pojedinih infekcija; novosti u laboratorijskoj
dijagnostici te mogucénosti lijeCenja i prevencije s osobitim osvrtom na
antimikrobnu otpornostinova cjepiva.

Na skupu sudjeluju stru€njaci raznih specijalnosti s obzirom da i pristup ovim
infekcijama treba biti multidisciplinaran.

Skup je namijenjen kolegicama i kolegama koji se u svojem radu susre¢u s ovom
problematikom — lijeCnicima specijalistima i specijalizantima obiteljske medicine,
infektolozima, mikrobiolozima, epidemiolozima, pedijatrima, pulmolozima,
lijeCnicima koji se bave Skolskom medicinom, no i svim ostalima koje interesira
ovo podrucje.

Voditelji
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Utjecaj COVID-19 pandemije na uobicajene sezonske cikluse respiratornih virusa od

posebnog znacaja
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Epidemiologija respiratornih infekcija
u zemlji i svijetu

Goranka Petrovic
Hrvatski zavod za javno zdravstvo

Suvremene spoznaje o epidemiologiji, klini¢koj slici, laboratorijskoj dijagnostici,
terapiji i prevenciji respiratornih infekcija
Zagreb, 15.svibnja 2023.



Respiratorne infekcije

e brojni uzrocCnici (virusi, bakterije, gljivice)

* viSe uzorcnika ista kl.slika i obratno

* sezonski karakter

* rizicni faktori (dob, komorbiditeti, SES)

* kapljicni put -> brzo Sirenje, epidemije, mutacije

* pandemijski potencijal nekih uzrocnika
* utjecaj COVID-19 pandemije na respiratorne
patogene (ekologija, epidemiologija, imunost ljudi)



Respiratorne infekcije

e opterecenje zdravstvenog sustava

eopterecenje zajednice (bolovanja,
dostupnost usluga i dr.)

*slojeviti pristup u prevenciji

S % : ~
c b g
&P S ¢« & & &
X £ O O AU & G

S & O ¢ o S Lo 8

R & £ f\C)Q?L OD\EI O AN e \&Q{\f v‘é\:"
S & Y g £ vo ¥ &P 7
¥ AP & a &F S SF oY

R 3 L L& o @3%,3\, ?{’G
¥ 1 - B=le = -3




Posjete u PZZ zbog respiratornih infekcija u Hrvatskoj, 2016-2021.
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Hrvatski zdravstveno-statisticki ljetopis za 2021., HZJZ



Respiratorne infekcije, posjete PZZ, 2021.
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Oboljeli i umrli od pneumonije, 2017.-2022., RH
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Izvor: Registar zaraznih bolesti, HZJZ



Odabrani uzrocnici u prijavama pneumonija, RH, 2017.-2023.*
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Koinfekcije

2022. Moraxella i S.pneumoniae(1)
2023.BHS-A i AdV (1); BHS-A i RSV (1), AdV i RhV (1), H.influenzae i Moraxella (2)
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Izvor: Hrvatski zavod za javno zdravstvo
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" '@ COVID-19 u RH
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Gripa u RH
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Cirkulirajuéi virusi influenze tijekom sezone 2022./2023. u RH
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Izvor: Sluzba za mikrobiologiju, HZJZ
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Group A Streptococcal (GAS) Disease

Increase in Invasive Group A Strep Infections, 2022-2023

CDC is looking into an increase in invasive group A strep (iGAS) infections among children in the United States. iGAS infections include necrotizing fasciitis and

streptococcal toxic shock syndrome.



m Weekly laboratory notifications of invasive GAS, England, by season, 2017 to 2018 onwards (weeks 37 to 15)
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Investigations are continuing following reports of an increase in lower respiratory tract
GAS infections, particularly empyema. in children during November and December
ple e R LTE current emm types have been circulating for many years. While a newer
strain of emm1 (M1UK) was documented as having emerged and expanded in the last
decade, its role (if any) in driving the current high levels of iGAS in children remains

1i|. Detailed genomic and biological investigations are under way to investigate
any differences in the pathogen being seen this season.

The elevated IGAS levels in children compared to the period when pandemic control
WEEHICIRUEI L R ETR ] likely to be a consequence of the heightened scarlet fever
activity given the crossover of strains associated in both presentations (2, 3). Reduced
exposure to GAS infections during the pandemic is also likely to have led to increased
to these infections in children, in view of the very low levels seen during
the pandemic. Prompt treatment of scarlet fever with antibiotics is recommended to
reduce risk of possible complications and limit onward transmission.
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BHS -A streptokokne infekcije u RH

Streptokokna angina i sarlah u RH, 2017. - 2022.
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Invazivna BHS-A infekcija u RH, 2022./2023.
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Preporuke za postupanje kod streptokokne bolesti
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" m Tuberkuloza u svijetu u 2021.

e 10,6 mil. novooboljelih (+4,5% 2020.)

e 450 000 slu¢. RR/MDR TBC (+3,1% 2020.)

3.6% novooboljelih od TBC
18% vec prethodno lijeCenih od TBC

e 1,6 mil. umrlih u 2021. (1,5mil.2020; 1,4mil.2019)

1.4 mil. HIV-negativni
187 000 HIV-pozitivni
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Izvor: Global tuberculosis report 2022, WHO



21

@ecéc;
Cases per 100 ooo population in the EU/EEA, 2021 o
e

5
5.0109.9 |
10,0 to 15.9

20.0t039.9 _ TBkasesin
EU/EEA countries

= 4.0

Not reporting

Notification rate
per 100 000 population

Non-visible countries

B [jechtenstein

2 '] ."-
. Malta L obgh T S
- . L et gl &
b .fz y i P
£ i % e P
Source ECOE "'WHD {3n37) 2623 Repart— 2621 data
e auropaeu)eng uberculosis e

HRVATSKIZAVOD ZA JAVNO ZDRAVSTVO



000 00T/D4g1 efiduspioul

0 O 0 0 0 0
0 M~ O LN < o o~

100
90

0
0

1202
‘0202
‘610¢
‘8107
/107
9TOC
'STOT
‘10T
: "€10C
: 7102
" ‘1102
|

1

=Rmm——= 10

‘0T0¢
'600¢
‘800¢
£00¢

'900¢
'500¢
700¢
'€00¢
'¢00¢
‘T00¢
‘000¢
‘6661
‘8661
'L661
‘9661
‘5661
‘v661
‘€661
ce61

potvrdeno kultivacijom

171 novooboljelih, 4,4/100 000
145 s|uc. pluéna TBC (84,8%)

93,8% uk.plu¢ne TBC

2500
2000
500
000
500

(u) Dgl anelld

' m Tuberkuloza u RH, 1992. —2021.

\
il

4

Stopa incidencije TBC

Bl Prijave TBC



|lzazovi u nadzoru TBC

 Migracije
-> prisilne (ratni konflikti i sI) — Ukrajina

-> ekonomske - uvoz radne snage; drzave sa

visokom incidencijom TBC (Filipini, Indija,Nepal i
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TB Global tuberculosis report 2022, WHO
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2021

11334 1B
cases of foreign
origin*®

33.8% of all
TB cases (range
0.0-98.1%)

TB in persons of foreign origin*, EU/EEAT,

Proportion of TB cases of foreign origin
| <1.0%

[ 10t09.9%

B 10.0to 49.9%

I 50.0 to 74.9%

B =500

557 o data reported

Countries not visibla
in the main map extent

Bl et || Liechtenstein

Notified in persons originating from other countries than the reporting country.

Iceland did not report data for 2021.

Source: ECDC/WHO (2023). Tuberculosis surveillance and monitaring in Europe 2023-2021 data
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Zakljucak

izrazita raznolikost respiratornih patogena

opterecenje zdravstvenog sustava i zajednice

problem antimikrobne rezistencije

realna globalna j

avnhozdravstvena prijetnja

kontinuirani nad

zor nad respiratornim

infekcijama (epidemioloski, laboratorijski)
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HRVATSKO DRUSTVO OBITELJSKIH DOKTORA

Dragan Soldo, dr.med.
Zagreb 15.05.2023.



REALNOST U PRAKSI?
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PROBLEMI U ZBRINJAVANJE RESPIRATORNIH INFEKCIJA U PRAKSI

»Nemamo izvrsitelja

»PostojeCi timovi su preoptereceni

»Nedostupna dijagnostika na razini PZZ-a

»/a mlade lijecnike je to preveliki zalogaj

> Progresivno raste administracija (mailovi, narucivanije,
centralni repozitorij, administracija oko cijepljenja, nove

—)o ——)
O

.. %@Otvrde — maske, rad od kuce, online nastava, prelazak

granice, pelene, iznajmljivanje apartmana.............)




PROBLEM IZVRSITELJA?

»300 timova nedostaje u sustavu
»2179 nositelj tima (1094 specijalista, preko 100 TBN)
»285 specijalizanata — imaju ordinacije

»>787 lijecnika 60+ (183 65+)

SE=oF

1300 — 400 mladih lije¢nika s Fakulteta u sustavu
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STO JE DOBRA KLINICKA PRAKSA U OBITELJSKOJ MEDICINI

»Anamneza i klinicki pregled

»Vrijeme kao dijagnosticko i terapijsko pomagalo

»POCT

»Provodenje adekvatne simptomatske terapije

»Dostupnost brze dijagnosticke obrade za respiratorne
infekcije koje treba medikamentozno lijeciti (influenza, covid

—)o ——)=

ji19, pneumonija, angina)
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STO SU IZAZOVI KOJE JE DONIJELA PANDEMIJA

»Pregled nije moguc zbog koristenja 0Z0

»Eksplozija zloporabe azitromicina u lijecenju ARI

»PoteskocCe vezane uz expresnu dostupnost

»Eksplozija akutnih respiratornih infekcija nakon ukidanja
mjera

»Dugovi proslosti u zbrinjavanju kronicnih bolesnika

—)o ——)=
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IMAMO LI SMJERNICE?

»3Smijernice za lijecenje grlobolje

»3Smijernice za lijecenje sinusitisa

»Smjernice za antiboticko lijeCenje najcescih infektivnih bolesti u obiteljskoj medicini
»3Smijernice za lijecenje vanbolnickih pneumonija

»Smjernice za lijecenje oboljelih od Covid-19 infekcije

o0—)

—)0 ——)-=




KOLIKO IH PRATIMQO?

»Potrosnja antibiotika je jedan od indikatora kvalitete
»Nemamo strucnu kontrolu

»Nemamo algoritme za pomoc pri odlucivanju

—)o ——)=




Trend of the consumption of ATC group J01 in the community (primary care) sector (expressed as DDD per 1000 inhabitants per day)
Croata, 2012-2021
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Antibacterials Tor systemic use {ATC group J01), EU/EEA countries, 2021

DDD / T000 inhabitants / day
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PORUKA ZA DOMA

»Vrijeme je kljucno dijagnosticko i terapijsko pomagalo u
zbrinjavanju akutnih respiratornih infekcija u OM

»|mamo jako puno prostora za napredak

»Nemamo vremena, ali sreCom nam ni ne treba puno — uz
problem izvrsitelja

»/a bolje ishode lijeCenja trebamo dostupniju dijagnostiku

- haraznl PZZ-a




Klinicki aspekti i lijecenje
respiratornih infekcija u odraslih

SUVREMENE SPOZNAJE 0

Izv. prof. dr. sc. Rok Civljak R e
Medicinski fakultet SveuciliSta u Zagrebu néﬁm‘g;ﬁﬁﬂ%h

Klinika za infektivne bolesti “Dr. Fran Mihaljevi¢”

TAGREB, 15. SVIBANJ 2023.




Sadrzaj

Ol Akutne respiratorne infekcije (ARI)
Najcesce infektivne bolesti u opcoj populaciji
Virusi (influenca, SARS-CoV-2) imaju vodecu ulogu
Pneumokok ostaje dominantni bakterijski patogen
“Novi” virusi - sve znacajniji patogeni (RSV, bokavirus...)

02 Klini¢ka prezentacija
Dobra klinicka procjena i brza etioloska dijagnoza

03 Lije¢enje ARI

Simptomatska terapija nije jedini oblik lijecenja

04 Moguénosti prevencije
Cijepljenje nije indicirano samo rizi¢nim skupinama




Infekcije donjeg diSnog sustava: \ World Health
medu vodeéim uzrocima smrti u svijetu

3 Organlzatlon

Deset vodecih uzroka smrti, 2013.

Stopa smrtnosti standardizirana prema dobi (na 100.000 stanovnika)

Ischemic heart disease
Cerebrovascular disease
COPD

Lower respiratory infections

Alzheimer's disease/other dementias

Tracheal, bronchus, lung cancer

Diabetes mellitus

Road injuries

Tuberculosis

HIV/AIDS

0 20 40 60 80 100 120 140 160

AIDS, acquired immunodeficiency syndrome; COPD, chronic obstructive pulmonary disease; HIV, human immunodeficiency virus.
1. Naghavi M, et al. Lancet. 2015;385:117-71.



Podjela akutnih respiratornih infekcija (ARIl)

> Infektivne bolesti gornjeg DS > Infektivne bolesti donjeg DS
> prehlada > bronhitis (AB, AE-KOPB)
> febrilni respiratorni katar > bronhiolitis
> faringitis > pneumonija
> laringitis
> otitis media
> sinusitis > Infektivne bolesti DS u Sirem smislu
> Sarlah
> hripavac
> ospice
> vodene kozice
> gripa
> COVID-19...



Najcesci uzrocnici ARI

> Virusi
> Influenca virusi
» Parainfluenca virusi
> Rinovirusi
» Koronavirusi (SARS-CoV-2)
»  Adenovirusi
> Respiratorni sincicijski virus (RSV)
> Humani metapneumovirus (hMPV)
> Enterovirusi

» Reovirusi

Bakterije

>  Streptococcus pneumoniae
>  Haemobphilus influenzae

>  Staphylococcus aureus

>  Moraxella catarrhalis

>  Streptococcus pyogenes

> Klebsiella pneumoniae

> Pseudomonas aeruginosa
> Legionella pneumophila

>  Mycoplasma pneumoniae
>  Chlamydophila pneumoniae
>  Coxiella burnettii
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RESEARCH ARTICLE WILEY MEDICAL VIROLOGY

Viral pathogens associated with acute respiratory illness in
hospitalized adults and elderly from Zagreb, Croatia, 2016
to 2018

Rok Civljak? | Tatjana Tot? | AnnR. Falsey®® | Eva Huljev! | Jasmina Vranes*®

Suncanica Ljubin-Sternak*® ©

* Influencavirus 41.5% .

* RSV 13.8% 2w

« hMPV 13.0% L

e PIV 12.2% 4

 Rinovirusi 11.4% : %

» Adenovirusi 3.3% 10

e Koronavirusi 3.3% , I I e .

» Enterovirusi 1.6% Fi RSV HMPV PNV HAW  AdV  HCOV  HEV HBoV



Etiologija CAP ovisno o tezini bolesti/mjestu lijecenja

W Streptococcus pneumoniae M Atypical bacteria M Legionella pneumophila ®mVirus ™ Mixed

50
43 42
35 36
22
16
12 13 14

9 9 8 8
11 IIII II 4
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Patients (%)
v
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Outpatients Ward
Mixed: Bacteria + virus: 29% out of 208 mixed infections

Atypical + virus: 6%

Atypical bacteria include the value for Legionella pneumophila

Cilléniz C, et al. Thorax. 201 1;66(4):340—6.




Promjene diSnog sustava zbog infekcije virusom gripe

influenza
virus

L

Pneumococci

>
~ 7 days %

Povecani rizik sekundarne
bakterijske infekcije tijekom
infekcije virusom gripe
djelomicno je posljedica ucinka
gripe na odgovor disnog sustava
domacdina, sto ukljucuje
ostecenje zastitne funkcije
epitelne barijere, urodenog i
stecenog imunosnog odgovora
te promjenu mikrookolisa u
diSnom sustavu.

- mucocilliary clearance}

- tight junctions}

- capillary leakage?t

- host receptors (e.g. PAFR)}

Damaged epithelium

- dysregulated cytokine production %,
- dysfunctional Matural Killer Tcellsand y&6 T cells \ .

Dysregulated immune function

- opsonophagocytic activity of macrophages + neutrophils} ,

-

- alveolar macrophages} et «

/—“‘“ﬁ-'

rai
a s

= s
Modified microenvironment
Glucose i B < >
.o <k oo A
- a Tae p L
Ascorbic acid .. proteins " *j v

Partly adopted from Sender et al., 2020. Created with BioRender.com.

SenderV, et al. Front Cell Infect Microbiol. 2021.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8019817/#B137
http://biorender.com/

Pozitivni ucinci pandemije COVID-19

G Bolja procijepljenost protiv gripe

“* manji broj ljudi obolio od gripe

e Preventivne mjere protiv COVID-19

%+ cesce nosenje maski
% bolja higijena ruku
¢ distanciranje

X/

*¢ manja okupljanja




Stvarni ucinak gripe je nedovoljno prepoznat

Vrucica, glavobolja,

ewe reo

Kako se najcesce percipira gripa
Gripa je jednostavna respiratorna bolest koja
prolazi unutar tjedan dana

Sréani udar
Mozdani udar

Stvarni ucinak gripe Pneumonija
Cijela santa leda predstavlja = stvarni medicinski, Pogorsanje osnovne kroni¢ne
ekonomski i drustveni teret gripe te njezinih bolesti
komplikacija i posljedica Dijabetes, astma, KOPB...

Smrt

I, https://www.cdc.gov/flu/about/burden/index.html accessed in October 2022,
2. https://www.ecdc.europa.eu/en/seasonal-influenza/facts/factsheet accessed in October 2022




Cimbenici rizika za nastanak komplikacija gripe

v

djeca u dobi < 5 godina (osobito < 2 godine)

v

odrasli u dobi > 65 godina

v

kroni¢ne bolesti i stanja:
astma, KOPB, cisticna fibroza
> kardiovaskularne bolesti (osim hipertenzije)
> kroni¢ne bubrezne, jetrene, neuroloske bolesti
> hematoloske, endokrine i metabolicke bolesti
imunosupresija (urodena, iatrogena, HIV)
trudnoéa

djeca i adolescenti na terapiji acetilsalicilnom kiselinom

vV VvV VvV ¥V

sticenici domova

*Center for Disease Control and Prevention: People at high risk for flu complications



Retrospektivno istrazivanje odraslih hospitaliziranih s gripom

u Klinici za infektivne bolesti ,,Dr. Fran Mihaljevic* u Zagrebu
(2017./2018. —2021./2022.)

> ukupno hospitalizirano 993 bolesnika

> muskaraca 531 (53,5 %)

> medijan dobi 65 godina (raspon 18-97)

> gripa je etioloski dokazana kod 680 (68,5 %) bolesnika

> umrlo ukupno 33 (3,3 %) hospitaliziranih bolesnika
> onih s pneumonijom 30 (4,4 %)
> onih lijecenih u JIL-u 23 (22,6 %)
> onih mehanicki ventiliranih 19 (31,7 %)

Perovi¢ Mihanovi¢ M i sur. CROCMID 2022.



Usporedba epidemioloskih obiljezja u bolesnika sa i bez pneumonije

Svi bolesnicis | Bolesnici bez Bolesnici s

Obiljesje gripom pneumonije | pneumonijom OR (95% Cl)
(N = 993) (N = 303) (N = 690) °

Ima komorbiditet 947 (95.4%) 279 (92.1%) 668 (96.8%)  2.61(1.38-4.97) 0.002
e 22 komorbiditeta 811 (81.7%) 231 (76.2%) 580 (84.1%) 1.64 (1.16-2.32) 0.004
Trajanje bolesti do prijema 4 (0-20) 3 (0-15) 4 (0-20) / <0.001
Prijem u JIL 102 (10.3%) 12 (4.0%) 90 (13.0%) 3.63(1.94-7.41) <0.001
C-reaktivni protein 83.2(0.3-518.6) 44.7 (0.3-322.2) 108.5(0.8-518.6) / <0.001
Kardijalna dekompenzacija 122 (12.3%) 24 (7.9%) 98 (14.3%) 1.93 (1.20-3.23) 0.005
Akutna bubrezna insuf. 108 (10.9%) 19 (6.3%) 89 (12.9%) 2.25(1.33-3.99) 0.001
Bolnicka infekcija 97 (9.8%) 17 (5.6%) 80 (11.6%) 1.94 (1.12-3.56) 0.013
Oseltamivir + antibiotik 661 (66.6%) 153 (50.5%) 508 (73.8%) 2.73 (2.04-3.66) <0.001
Primio antibiotik 785 (79.1%) 182 (60.7%) 603 (91.4%)  4.56(3.27-6.29) < 0.001
33 (3.3%) 3(1.0%) 30 (4.4%) 4.54 (1.40-23.43) 0.006
Perovi¢ Mihanovi¢ M i sur. CROCMID 2022.




Gripa kao okidac za infarkt miokarda i kardiovaskularnu smrt

England and Wales

* Studije ukazuju na povecanu smrtnost od
kardiovaskularnih bolesti i vecu incidenciju infarkta
miokarda u vrijeme cirkulacije gripe'

* Sveukupno do 5.6% smrti od infarkta miokarda u Hong

Kongu i 3.4% u Engleskoj i Walesu se povezuje s gripom
4%

¥

o N
g ® ‘ z
=) | g
Sgdl | 8 o
2 =

.
o >
c 87| i | g 2
g M M, S =
g g ‘ | o | z
g S 1 i i W Sl | ) y B
= "t F8 =
IS) a B3 =
o g4| fl ! I}
2 i I. :Jl\ .f I \ " .lrlf J'k‘- 'riq I.I ) &
% o l\"‘-’ S l'wz“; .l"‘--\.r"". O SR . L ‘..""*\-.f‘ll F o
— '\Qqc) @QQ @0\ {19@, r],QQ(b q9°h qu(o '79& 17,0@ (790% ILI consultation rate
No. of Ml deaths
Hong Kong
< o
5 91 ' -
=}
= | h I | | F 3 _g
g g l] j il ’| | 1 | S
R Y T T T TR
= | i g | LA Lo |‘i | %
@ I 1 T | ||- Th I | LR 2
o o (M Lf f LT ! A TS S =
a Q A I| G Ll W Y/ il | TR a0 =
z ad B Ay RURRE AR -
B UhtINRRR ik P
3 o L lll | '| I o ([ " L =
g =1 Y1 Uik LYY 3
a ({14 | Fod T (1]t Le
a vl W | | | i1 15 | || il -7
= \J ¥ ¥, \f ul |.' '|.| I. J;' 08 I Y a! LII
S o ¥ W vy \ w V) v L o
T T T u u § § T § % of positive specimens
o N U o > » © A ®
& N N N N N N S S &

Year N > > > v v v v v v No. of MI deaths

* Opservacijske i intervencijske studije takoder

ukazuju na ovu povezanost'?

* Gripa je povezana s 2X veéim rizikom infarkta
miokarda?3

* Dokazi mozda jos uvijek nisu dovoljni za potvrdu
povezanosti, ali dosadasnji podaci su uvjerljivi®

* Nisu laboratorijski potvrdeni
Tjedna cirkulacija gripe i broj smrti povezanih s infarktom migkarda (Ml).

ILI: influenza-like illness

1.Warren-Gash, Lancet ID, 2009. 2.Kwok, Int J Clin Pract, 2015. 3.Barnes, Heart, 2015. 4. Warren-Gash, JID, 2012. 5.Finelli, JID, 2011



Povezanost izmedu aktivnosti gripe (ILI)
i hospitalizacija zbog zatajenja srca u SAD-u

Aktivnost gripe (posjete lije¢niku zbog ILI)

u 4 zajednice u SAD* je usporedena sa stopama Prosjeéna aktivnost gripe (ILI) i broj hospitalizacija
hospitalizacije zbog zatajenja srca i infarkta miokarda izmedu listopada 2010. i rujna 2014.

u uzorku >451,000 osoba (listopad 2010. do

rujan 2014.) 120 .

* U prosjeku, 5% povecanje mjeseéne aktivnosti gripe <
(ILI) je bilo povezano s 24% poveéanjem stope L, =
hospitalizacija zbog zatajenja srca unutar istog mjeseca 5 100- g

* Infarkt miokarda je bio pozitivno, ali ne statisticki o g
znacajno povezan s aktivnosti gripe (ILI) g L, %

2 =
E >
5 801 =
“Aktivnost gripe bila je vremenski = -2 &
povezana s povecéanjem <
hospitalizacija zbog sréanog
zatajenja tijekom Cetiri sezone 60— — - ™ - — - ™ . 1
gripe. Ti podaci upucuju na to da oue Ogii L CgborfgL ooty Ogber Al et
gripa moze doprinijeti riziku
hospitalizacije zbog zatajenja srca HF hospitalisations @ MI hospitalisations @ Visits for influenza-like illness, % [ ] cDC-defined influenza season

u opc¢oj populaciji.”

*Minnesota, Maryland, North Carolina, Mississippi

CVD, cardiovascular disease; HF, heart failure; ILI, influenza-like iliness; Ml myocardial infarction
1. Kytémaa C, et al. JAMA Cardiol. 2019;4(4):363-9



Akutni infarkt miokarda i mozdani udar povezani s laboratorijski
potvrdenim respiratornim infekcijama u Skotskoj (2004.-2014.)

* Nacionalni podatci nadzora infekcija povezani sa Skotskim Poveéane stope rizika incidencije Ml i mozdanog udara,

podacima o smrtnosti mjereno 1-3 dana nakon gripe, 9,8 (95% CI 2.47-14.4) i 7.82
(95% Cl 2.37-40.5)

* 1989 odraslih 40+ s laboratorijski potvrdenom
respiratornom infekcijom (median 66 godina starosti)

0 - M3 rizik prvog

»Zabiljezeni utjecaj virusa gripe kao

‘ ‘ kardiovaskularnog okidaca istice
potrebu za odgovaraju¢om
prevencijom gripe.”

Myocardial infarction (n=1227) Stroke (n=762)
L ISIHIBTITIAS u

p=0.003

MI, myocardial infarction; S. pneumoniae, Streptococcus pneumoniae

I. Warren-Gash C, et al. Eur Respir J. 2018;51(3):1701794



Osobe s dijabetesom imaju ozbiljnije ishode nakon
infekcije virusom influence

Infekcija virusom influence kod osoba s dijabetesom povecava:

rizik rizik smrti od
3'6)( hospitalizacijel#* 4X pneumonije?
rizik prijema u JIL . s
4X poslije hospitalizacije” 6X rizikesmrt

*u odnosu na osobe bez dijabetesa

.1. Allard R, et al. Diabetes Care. 2010; 33:1491-3. 2 Valdez R, et al. Am J Public Health. 1999; 89: 1715-21. 3.
Bouter KP, Diabetes Res Clin Pract 1991;12:61-8. 4. https://www.gov.uk/government/publications/influenza-the-

green-book-chapter-19 (p4)accessed date October 2022



https://www.gov.uk/government/publications/influenza-the-green-book-chapter-19
https://www.gov.uk/government/publications/influenza-the-green-book-chapter-19

What You Should Know About Flu Antiviral Drugs

Espanol | Other Languages | Print L . . ) .
Following is a list of all the health and age factors that are known to increase a person's risk of getting

serious complications from flu:
* Asthma

On December 14, 2022, CDC released a Health Alert Network (HAN) to pro!
Neurologic and neurodevelopment conditions

treatment of fiu.

= Blood disorders (such as sickle cell disease)

* Chronic lung disease (such as chronic obstructive pulmonary disease [COPD] and cystic fibrosis)

* Endocrine disorders (such as diabetes mellitus)

* Heart disease (such as congenital heart disease, congestive heart failure and coronary artery disease)
 Kidney disorders

* Liver disorders

* Metabolic disorders (such as inherited metabolic disorders and mitochondrial disorders)

= People who are obese with a body mass index [BMI] of 40 or higher

* People younger than 19 years of age on long-term aspirin- or salicylate-containing medications.

* People with a weakened immune system due to disease (such as people with HIV or AIDS, or some cancers such as
leukemia) or medications (such as those receiving chemotherapy or radiation treatment for cancer, or persons with
chronic conditions requiring chronic corticosteroids or other drugs that suppress the immune system)

Other people at higher risk from flu:

* Adults 65 years and older

* Children younger than 2 years old’

* Pregnant women and women up to 2 weeks after the end of pregnancy

= People from certain racial and ethnic minority groups, including non-Hispanic Black, Hispanic or Latino, and
American Indian or Alaska Native persons

= People who live in nursing homes and other long-term care facilities

! Although all children younger than 5 years old are considered at higher risk for serious flu complications, the
highest risk is for those younger than 2 years old, with the highest hospitalization and death rates among infants
younger than 6 months old.

https:/imww.cdc.gov/flu/treatment/whatyoushould.htm



Antivirusno lijecCenje gripe

Doza

Indikacije Preporucen za (odrasli) Trajanje
Oseltamivir (oralni) Lijecenje Sve dobne skupine 2x75 mg 5 dana
Profilaksa > 3 mjeseca 1x75 mg 7 dana
Zanamivir (inhalacijski) Lijecenje > 7 godina (Z?L(iglz:igje) 5 dana
Profilaksa > 5 godina 1x10 mg 7 dana
Peramivir (intravenski) LijeCenje > 2 godine 1x600 mg 1dan
Profilaksa Ne preporuca se
Baloxavir (oralni) LijeCenje > 12 godina 1x40-80 mg 1dan
Profilaksa Ne preporuca se

CDC. Approved by FDA, 2022/2023.



Therapeutic Management of Nonhospitalized Adults With COVID-19

Last Updated: April 20, 2023

Patient Disposition Panel's Recommendations

« The Panel recommends against the use of dexamethasone® or other systemic corticosteroids in the absence of

another indication (Allb).

Patients Who Are at High Risk of Progressing to Severe Preferred therapies. Listed in order of preference:
COVID-19° « Ritonavir-boosted nirmatrelvir (Paxlovid)®d (Alla)
« Remdesivir®® (Blla)
Alternative therapy. For use when the preferred therapies are not available, feasible to use, or clinically appropriate:

« Molnupiravir®"& (Clla)

Each recommendation in the Guidelines receives a rating for the strength of the recommendation (A, B, or C) and a rating for the evidence that supports it (I, lla, llb, or Ill). See Guidelines

Development for more information.

2 There is currently a lack of safety and efficacy data on the use of dexamethasone in outpatients with COVID-19. Using systemic glucocerticoids in outpatients with COVID-19 may cause
harm.

b For a list of risk factors, see the CDC webpage Underlying Medical Conditions Associated With Higher Risk for Severe COVID-19 . When deciding whether to prescribe antiviral
treatment to a patient who has been vaccinated, clinicians should be aware of the conditions associated with a high risk of disease progression. These conditions include older age, a
prolonged amount of time since the most recent vaccine dose (e.g., >6 months), and a decreased likelihood of an adequate immune response to vaccination due to a moderate to severe

immunocompromising condition or the receipt of immunosuppressive medications. The number and severity of risk factors also affects the level of risk.



Therapeutic Management of Adults Hospitalized for COVID-19

Recommendations for Antiviral or Immunomodulator Therapy

Disaase Severity

Clinical Scanario

Recommendation

Recommendations for Anticoagulant Therapy

Hospitalized and
Requires HFNC Oxygen
or NIV

Hospitalized and
Raquires MV or ECMO

Patients with mild to moderate
COVID-19 who are at high risk of
progressing to severe COVID-19%8

All patients

Patients who are at high risk of
progressing to severe COVID-1990

See Therapeutic M of b italized

For pati without an indication for therapeutic

Adults With COVID-19.

The Panel recommends against the use of
dexamethasone {Alip) or other systemic
carticosteroids (Alll) for the treatment of COVID-
195

Remdesivir? (B|I1)

Patients who reguire

conventional oxygen

Mozt patients

Patients who are receiving
dexamathasone and who have
rapidly increasing oxygen needs
and systemic inflammation

All patients

All patients

M (Blla)
Use plus f (BlIa). If
r lesivir cannot be obtained, use d h
(BI).
Add PO b (Blia) or IV Il b (Blla

)} to 1 of the options above.

Daxameathasona should be administered to all
patients (Al). If the patient has not already received
a second immunomaodulator, promptly add 1 of the
follewing (listed in order of preference):

« PO baricitinibt (A1)

« IV tocilizumab®' (Blla)

Add remdesivir to 1 of the options above in certain
patients (Clia))

Dexamethasone should be administered to all
patiants (Al). If the patiant has not already received
a second immunomodulator, promptly add 1 of the
following (listed in alphabetical order):

= PO baricitinib®' (A1)

« IV tocilizumab®! (Blla)

anticoagulation:

+ Prophylactic dose of heparin, unless contraindicated (A1) {
B} for pregnant patients

For nonpregnant patients with D-dimer levels above the ULN who
dao not have an increased bleeding risk:
in" (Clia)

= Th ic dose of h

For other patients:
= Prophylactic dose of heparin, unless contraindicated (Al): {
Bl for pregnant patients

For patients without an indication for therapeutic

anticoagulation:

= Praphylactic dose of heparin, unless contraindicated (Al); (
Bill) for pregnant patients

For patients who are started on a therapeutic dose of heparin in a
non-ICU setting and then transferred to the ICLU, the Panel

recommends hi hylactic dose of heparin, unless

o apr
there is another indication for therapeutic anticoagulation (BI)I).



Udio bolesnika zaprimljenih u JIL s bakterijskom pneumonijom,

virusnim pneumonitisom i sepsom
(Australija i Novi Zeland, 2009.-2017.)
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Burrell A et al. NEJM. 2018.



@ CrosaMark

Increased incidence of co-infection
in critically ill patients with influenza

lgnacio Martin-Loeches'%"®, Marcus J Schultz’, Jean-Louis Vincent?, Francisco Alvarez-Lerma’, Lieuwe D. Bos?,
Jordi Solé-Violan®, Antoni Torres” and Alejandro Rodriguez®?

Porast incidencije koinfekcija u bolesnika s
gripom zaprimljenih u JIL:
Od 2901 bolesnika njih 482 (16,6%) je imalo koinfekciju

S. aureus S. pneumoniae
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Martin-Loeches | et al. Intensive Care Med. 2017.



Cimbenici rizika za Staph. aureus

Intravenski ovisnici!

*

*

Kroni¢na renalna insuficijencija, osobito dijaliza'

Inzulin-ovisna secerna bolest!

*

*

Klinicka slika koja sugerira prisutnost PVL*-producirajuceg Staph. aureus
(npr. leukopenija, nekroza, kavitacija, apsces koze)?

*

Koinfekcija virusom influence?

'https://www.cdc.gov/hai/organisms/staph.html
2Nathwani D, et al. | Antimicrob Chemother. 2008.

3jia L, et al. Front Immunol. 2019.
PVL* (engl. panton-valentine leukocidin) - panton-valentine leukocidin ¢imbenik virulencije



Koinfekcija utjece na prezentaciju i prognozu teSkog CAP

Varijabla Virusna (n=53) koi:faeI:S;;j?:i 45)
Dob 64 63

Spol, muski % 71.7 733
PSI*score IV-V % 62.3 80
ARDS** % 24.5 48.9
MV*** % 41.5 80

Sok % 5.7 24.4
Komplikacije % 28.3 68.9
Smrtni ishod (u bolnici) % 11.3 28.9

PSI* index tezine pneumonije, ARDS** akutni respiratorni distresni sindrom, MV*** mehanicka ventilacija Voiriot G et al. Crit Care. 2016.



Bakterijemijska pneumonija

Multivarijatna analiza Characteristics of 319 episodes of bacteraemia pneumoniain 295 patients
p 0) kaz al a d asmrtnost Characteristic All CABP NBP P value
(n=319) (n=211) (n=108)
b0|es n i ka Znaéaj no Age in years 68 (0.003-100) 70 (0.003-100) 66 (0.003-98) 0.1
Male: female ratio 1.5 1.6 15 NS
4 H Nursing home residents (%) 18 22 10 0.01
povecavaju . Fever {g"c_n" 387 (35.1-42) 38,7 (35.1-40.5) 388 (36-42) NS
Systolic BP (mmHg) 120 (60-200) 115 (60-200) 130 (60-200) 0.005
Py . . Leucocyte count 13.2 (0.1-69.8) 13.7 (0.1-59.6) 126 (0.2-69.8) NS
HIpOteI’ija BUN (mg/dl) 235 (1-140) 23 (1-125) 24 (4-140) NS
. . . Lo . C‘rcaliulinq {Img,fdl} 1.1 1.13. I.- I_U._'-‘) !! ({I.l‘ 1_l].2} £.1 m.; 10} NS R
® Respiracijska insuficiiencija b o) . i ieshead BEE e
. . . 0 93 12.8 25
® Poremeca; svijesti : ) 103 62 .
; i 2 215 212 22 o
® Trahealna intubacija 2 3 55 o
Complications
® S aureus ARF (%) 8.7 1.1 a3 0.03
Respiratory failure (%) 24.1 242 240 NS
A4 DIC (%) 1.1 1.7 0.0 NS
b Septhkl SOk f\[‘-PI"Il"{I'i.'".l antibiotic treatment {% ) 6H5.8 17 435 10,0001
o Hospital stay (days) ","{:I 111) 6 (1-56) 14 (1-111) 0.0001
[ J Neadekvatna emplrljska Mortality (%) 33.9 il 40 0.1
teraplja ARF, acute renal failure; BP, blood pressure; BUN, blood urea-nitrogen; CABP,
® Dob community-acquired bacteraemic pneumonia; DIC, disseminated intravascular

coagulopathy; NBP, nosocomial bacteraemic pneumonia; NS, not significant.

Bishara J, et al. Eur J Clin Microbiol Infect Dis. 2000;19(12):926-31.
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Bacterial co-infection at hospital admission in patients with COVID-19 n
Estela Moreno-Garcia “*, Pedro Puerta-Alcalde "+, Laura Letona ™, Fernanda Meira©, -

Gerard Dueitas ', Mariana Chumbita', Nicole Garcia-Pouton ', Patricia Monzd ',

Carlos Lopera ', Laia Serra', Celia Cardozo ', Marta Hernandez-Meneses ', Verdnica Rico', H HPF H
Marta Bodro ', Laura Morata’, Mariana Fernandez-Pirtol”, Ignacio Grafia ', Pedro Castro”, NeOV|sn| CImbenICI
Jesep Mensa’, Jesé Antonio Martinez |, Gemma Sanjuan ', M* Angeles Marcos”,

Alex Soriann . Carohina Garcia<Vidal "=, COVID-19-researcher groun rIZI ka p Ovezan I S
bakterijskom

Bakterijska koinfekcija pri prijemu u bolesnika s COVID-19 koinfekcijom:

zabiljezena je u 9.1% slucajeva

Epidemiology of bacterial co-infections at COVID-19 admission. +Sat O, < 94%
n=102 (%) (OR 2.47, CI 1.57-3.86)
Respiratory co-infection diagnosed by pneumococcal urinary antigen 79
Respiratory co-infection diagnosed by sputum culture 152 “Ferritin < 338 ng/mL
S. pneumoniae 4P (OR 2.63, Cl 1.69-4.07)
P. aeruginosa 2
5. aureus 5 +PCT > 0.2 ng/mL
K. pneumoniae 1
H. influenzae 6 (OR 1.74, Cl 1.11—2.72)
Bacteremia 8
E. coli 3
S. aureus 3
P. aeruginosa 1
H. influenzae 1

Moreno-Garcia E, et al. Int J Infect Dis. 2022.



Odgovarajuca terapija u septicnih bolesnika je vazna

Smrtnost se poveéava sa svakim satom odgode terapije

|:| Survivors — if antibiotic initiation takes stated period

1 Cumulative fraction on adequate antibiotics ]
Fraction @ "
of total ©
patients g
& |
0 > 9 > O
F PR PR PP PP DD

©
2 ) N- K K K . . N 3] 63 20}
Q &N ‘Vq/ o W PR . ,{Vq’ ‘lzb‘ib 7

Time from hypotension onset (h)

unutar 1 sata od dokumentlrane hlpotenzue

Kumar A, et al. Crit Care Med 2006;34(6):1589-96.



Empirijsko ambulantno lijeCcenje CAP*

Bez cimbenika rizika i —““

komorbiditeta

Amoksicilin Doksiciklin Makrolid

]
Uz komorbiditete

Koamoksiklav ili + Makrolid ili : .
: oy Respiratorni kinolon
cefalosporin doksiciklin
Cimbenici rizika za MRSA/Pseudomonas Komorbiditeti
* prethodniizolat MRSA/Pseudomonas iz RS * kroni¢ne bolesti srca, pluca, jetre, bubrega
* nedavna hospitalizacija » dijabetes
* parenteralno antimikrobno lijecenje (<90 dana) * alkoholizam
* neoplazme
e asplenija

*CAP — Community-acquired pneumonia (pneumonija iz opée populacije) ATS/IDSA guidelines 2019



Empirijsko bolnicko lijecenje CAP*

e Ampicilin-sulbaktam 4x1,5-3g
e Cefotaksim 3x1-2g

e Ceftriakson 1x1-2g

e Ceftarolin 2x600mg

Standardno lijeCenje

Prethodni izolat

ALY e Vankomicin 15mg/kg/12 h

Cimbenik rizika za
MRSA

Prethodni izolat
Pseudomonas /[
Cimbenik rizika za
Pseudomonas

e Piperacillin-tazobactam 4x4,5g
* Cefepim3x2g
e Ceftazidim3x2 g

*CAP — Community-acquired pneumonia (pneumonija iz opée populacije)

Azitromicin 1x500mg
Klaritromicin 2x500mg
Levofloksacin 1x750mg
Moksifloksacin 1x400mg

Linezolid 2x600mg
Ceftarolin 2x600mg

Imipenem 4x500mg
Meropenem 3x1g
Aztreonam 3x2g

ATS/IDSA guidelines 2019



Internal and Emergency Medicine
an - October 2016, Volume 11, Issue 7, pp 929-940 | Cite as

Internal

Emi d

Adherence to guidelines for hospitalized community-
acquired pneumonia over time and its impact on health
outcomes and mortality

Authors Authors and affiliations

Elisa Costantini, Elias Allara, Filippo Patrucco [~], Fabrizio Faggiano, Fozia Hamid, Piero Emilio Balbo

Abstract

We aimed to evaluate the compliance with guidelines over time, and to assess its impact on all-cause
mortality and clinical outcomes. We retrospectively compared two cohorts of patients admitted to the
hospital, throughout 2005, just after the implementation of a local clinical pathway based on CAP
international guidelines, and 7 years later over 2012. We included all patients with a diagnosis of pneumonia
and/or related complications. 564 patients were included.

The Pneumonia Severity Index calculation was better documented in 2012 (25.23 %) compared to 2005
(17.70 %; p = 0.032), but compliance with guideline empirical antibiotic therapy was lower in 2012
(56.70 %) than in 2005 (68.75 %; p = 0.004). Performance of guideline recommended urinary antigen tests
was higher in 2012, and associated with 57.3 % lower odds of in-hospital mortality (95 % CI 15.0-
78.5 %) and with 65.9 % lower odds of 30-day mortality (95 % CI 31.5-83.0 %). Compliance with
empirical antibiotic therapy was associated with 2.9 days lower mean length of hospital stay (95 % CI
-4.2 to -1.6 days) and with 2.0 days lower mean duration of antibiotic therapy (95 % CI -3.3 to
-0.7 days).

Compliance with guidelines changed over time, with some effects on mortality and with an apparent
reduction in the length of hospital stay and the duration of antibiotic therapy. Specific clinical training and
hospital control policies could achieve greater compliance with guidelines, and thus reduce a burden on
hospital services.



Guideline-concordant antibiotic use and survival among
patients with community-acquired pneumonia admitted to
the intensive care unit

RESULTS:

The median age was 71 years (interquartile range, 60-79 years). Sixty-two of 129
patients (48%) were male. Comorbidities included liver dysfunction (5%), heart
- failure (48%), renal dysfunction (30%), cerebrovascular disease (16%), and cancer
a (11%). The median PSI score was 119 (98-142), and overall mortality was 19%.
o Fifty-three patients (41%) received guideline-endorsed therapies. Guideline-
+ discordant therapy was associated with an increase in inpatient mortality
" (25% vs 11%; odds ratio = 2.99 [95% CI, 1.08-9.54]). Receipt of guideline-
concordant antibiotics was not associated with reductions in time to clinical
stability, time to oral antibiotics, or length of hospital stay when patients who died
were excluded from the analysis.

CONCLUSION:

Guideline-concordant empiric antibiotic therapy was associated with improved
survival among these patients with CAP who were admitted to 5 ICUs.
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Frei CR, et al. Clin Ther. 2010;32:293-9.



Procijepljenost protiv gripe i pneumokoka
u bolesnika hospitaliziranih s gripom
(BFM 2017./2018. —2021./2022.)

73,0%

18,9%
1,5%
.
IMA INDIKACIJU ZA CIJEPLJENO PROTIV CIJEPLJENO PROTIV
CIJEPL)JENJE INFLUENCE PNEUMOKOKA

Perovi¢ Mihanovi¢ M i sur. CROCMID 2022.



PotrosSnja cjepiva protiv gripe u Hrvatskoj (2006.—2022.)
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HZJZ: https://www.hzjz.hr/cat/periodicne-publikacije/



Cijepljenje protiv gripe je povezano s manjom stopom
hospitalizacija zbog kardiovaskularnih dogadaja u
bolesnika s dijabetesom tip 2*

Retrospektivna kohortna analiza ucinkovitosti cijepljenja protiv gripe u bolesnika s
dijabetesom tip 2 u Engleskoj tijekom sedmogodisnjeg razdoblja (N = 124,503).

e 4 &

220 @ 300% @ 19% @
hospitalizacija zbog hospitalizacija zbog hospitalizacija zbog
sréanog zatajenja mozdanog udara akutnog infarkta

(IRR 0.78, 95% CI 0.65-0.92)1 (IRR 0.70, 95% CI 0.53-0.91)*! miokarda

(IRR 0.81, 95% CI 0.62—1.04)™

TRetrospective cohort analysis of the effectiveness of influenza vaccination in people with T2DM in England over a 7 year period
(N=124,503).% *vs unvaccinated people with diabetes.

Cl, confidence interval; CV, cardiovascular; CVD, cardiovascular disease; HR, hazard ratio; IRR, incidence rate ratio; Ml, myocardial
infarction; T2DM, type 2 diabetes mellitus.

1. Vamos EP, et al. Can Med Assoc J. 2016; 188: E342-51.



Cijepljenje protiv gripe u Hrvatskoj

>

HZJZ je i ove godine narucio cetverovalentno inaktivirano cjepivo protiv sezonske
gripe koje je besplatno za osobe s povecanim rizikom

Cijepljenje protiv gripe pocelo je 17. listopada 2022. kod lijecnika obiteljske medicine i
izabranih pedijatara te u Zavodima za javno zdravstvo i punktovima za cijepljenje protiv
COVID-a

Cjepivo protiv COVID-a i cjepivo protiv gripe mogu se primiti istovremeno

Osobe koje nemaju pravo na besplatno cijepljenje mogu se cijepiti ako osobno

nabave/kupe cjepivo na temelju lije€nickog recepta

Hrvatska ljekarnicka komora uskoro ce obavijestiti gradanstvo o moguc¢nostima

cijepljenja u ljekarnama

> prema Zakonu o lijekovima i Pravilniku o propisivanju i izdavanju lijekova na recept,

liekarnici cjepiva mogu izdati samo na lijecnicki recept kojega lijec¢nik propisuje na
ime pacijenta (Cuvati i prenositi cjepivo na temperaturi hladnjaka)

HZJZ: https://www.hzjz.hr



Zakljucci

0l Akutne respiratorne infekcije (ARI)
Najcesce infektivne bolesti u opcoj populaciji
Virusi (influenca, SARS-CoV-2) imaju vodecu ulogu
Pneumokok ostaje dominantni bakterijski patogen
“Novi” virusi - sve znacajniji patogeni (RSV, bokavirus...)

02 Klini¢ka prezentacija

Dobra klinicka procjena i brza etioloska dijagnoza

03 Lije¢enje ARI

Simptomatska terapija nije jedini oblik lijecenja

04 Moguénosti prevencije
Cijepljenje nije indicirano samo rizi¢nim skupinama




KLINICKI
ASPEKTI |
LIJECENJE

RESPIRATORNIH
INFEKCIJA U
DJECJOJ DOBI

Prim.dr. sc. Srdan Rogli¢, dr. med.
Zavod za infektivne bolesti djece
Klinika za infektivne bolesti

“Dr Fran Mihaljevic”

Medicinski fakultet

Sveucilista u Zagrebu



S. pyogenes

S. pneumoniae

—_

lzvor: https://www.cdc.gov/abcs/reports-findings/data-2020.html




FIGURE. Cases of invasive group A Streptococcus infections* and hospitalization ratest for influenza® and respiratory syncytial virus" among

children and adolescents aged <18 years — Colorado and Minnesota, January 2016-December 2022%*

B. Minnesota
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Abbreviations: iGAS = invasive group A Streptococcus infection; RSV = respiratory syncytial virus.

* iGAS infections were identified through each state’s Emerging Infections Program Active Bacterial Core surveillance systems. Cases in Colorado are from the Denver
metropolitan area; cases in Minnesota throughout the state are reportable to the Minnesota Department of Health.

 Hospitalizations per 100,000 population.

§ Colorado influenza hospitalizations are reported from the Denver metropolitan area, and rates in children and adolescents aged <18 years were calculated using
age-specific and gecgraphically defined population data ebtained from the Colorado Department of Local Affairs, Demography Office. Influenza hospitalizations
in Minnesota throughout the state are reportable to the Minnesota Department of Health; Minnesota influenza hospitalization rates in children and adolescents
aged <18 years were calculated using age-specific and statewide population data obtained from CDC WONDER.

¥ RSV hospitalizations in Colerado were from the Denver metropolitan area; RSV hospitalization rates in children and adolescents aged <18 years were calculated
using age-specific and Denver metropolitan population data obtained from the Colorado Department of Local Affairs, Demography Office. Colorado RSV
hospitalization data are available during July 2019-December 2022. Minnesota RSV hospitalization rates are from the seven-county Twin Cities metropolitan area;
rates in children and adolescents aged <18 years were calculated using age-specific and seven-county metropolitan population data obtained from COCWONDER.
Minnesota RSV hospitalization data were available during October 2018-December 2022,

**COVID-19 cases were not included because of the short period for which data were available and the variations in testing practices and surveillance catchment
areas that limit the comparability of data.

Barnes M. i sur. MMWR Morb Mortal Wkly Rep. 2023;72(20):265-267.
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https://www.gov.uk/government/publications/group-a-streptococcal-infections-activity-during-the-2022-to-2023-season/group-a-
streptococcal-infections-12th-update-on-seasonal-activity-in-england
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Clinical Microbiology and Infection

Available online 15 March 2023
R In Press, Journal Pre-proof (2) What's this? »

Original Article

The ongoing Streptococcus pyogenes (Group A
Streptococcus) outbreak in London, United
Kingdom in December 2022: a molecular
epidemiology study

d lcolea-Medina * 2 ¥, Luke B Snell * 3* o =, Christopher Alder 3, Themoula Charalampous *
, Tom G S Williams 3, Synnovis Microbiology Laboratory Group ? T, Mark Tan 3, Noor Al-Yaakoubi 3,
Gul Humayun 3 William Newsholme #, Simon Goldenberg *, Gaia Nebbia 3 Stuart | D Neil ?,
Rahul Batra >, Jonathan D Edgeworth * 3

56 DJECA ODRASLI
tipiziranih

invazivne ostale invazivne ostale

*emma
emmaz 2 719 (78%)
emma* 5 4[5 (80%)

ostali o)




iGAS notifications

Notifications of culture-confirmed invasive group A streptococcal infections (streptococcal toxic shock syndrome or

necrotising fasciitis) among children aged 0-5 years, by month of disease onset, the Netherlands, 1 January 2016-

31 December 2022 (n = 72)

de Gier B i sur. Euro Surveill. 2023;28(1):2200941.
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Cochrane
ulo# Library

Cochrane Database of Systematic Reviews

Different antibiotic treatments for group A streptococcal
pharyngitis (Review)

van Driel ML, De Sutter AIM, Thoming S, Christiaens T

Key results

Antibictic effects were similar, and all antibiotics caused side effects {such as nausea and vomiting, rash), but there was no strong evidence
to show meaningful differences between antibiotics. Studies did not report on long-term complications, therefore it was unclear if any
class of antibsotics was better in preventing serious but rare complications.

All studies were performed in high-income countries with a low risk of streptococcal complications, so there is a need for trials in low-
income countries and Aboriginal communities, where the risk of complications remains high. Our review suppaorts the use of penicillin as
a first-choice antibiotic in people with throat infections caused by GABHS.



PNEUMONIJA IZ OPCE
POPULACIJE

ETIOLOGLA PREPORUCENATERAPIJA

bakterijska amoksicilin go mg/kg/dan u 2 doze (do 4 g/dan)

alternativa:
ko-amoksiklav 9o mg/kg/dan amoksicilina u 2 doze
preosjetljivost na penicilin:

cefpodoksim 8 mg/kg/dan u 2 doze (do 400 mg/dan)
anafilaksija na penicilin:

doksiciklin® 4 mg/kg/dan u 2 doze (do 200 mg/dan)
levofloksacin 16-20 mg/kg/dan u 2 doze (6 mj.-5 g.) (do 750 mg/dan),
odnosno 8-10 mg/kg jednom dnevno (stariji od 5 g.) (do 750 mq)

atipicna azitromicin 10 mg/kg jednom dnevno (do 500 mq)
klaritromicin 15 mg/kg/dan u 2 doze (do 1 g/dan)
doksiciklin* 4 mg/kg/dan u 2 doze (do 200 mg/dan)

ko-amoksiklav 9o mg/kg/dan amoksicilina u 2 doze

Pavlov i sur. LijeC Vjesn 2021;143:349—-366



PNEUMONIJA 1Z OPCE
POPULACIJE

A Short Course  Long Course Risk Difference

Study or subgroup Events Total Events Total Weight M-H, Fixed {95% CI) Year
Greenberg at & [13] (] 43 ] 86 7.5% 0.00(-04tw.04) 2014
Bielicki et af [16] 51 410 49 401 631% 000 (-.04 w0 .05) 2021
Williams ef al [17] 2 189 1 190 205% 001 (-01t02) 2022

Total (33% CI) 41 647 100,0% 0.00 {-.03 to .03)

Totalevents 53 " &0
Heterngensity: ¢ = 0.00, af=2 (P= B8k F=0% } : | -
Testfm'm::-liﬂect Z= uzquP = .wk -0t Fam;‘m"ii 2 B il 0.08

B Short Course  Long Course Risk Difference Risk Difference

Study or subgroup Ewents Total Events Total Weight M-H, Fixed (95% CIj Year M-H, Fixed [33% CI)
Greenberg ef af [13] ] 42 1] 56 0% 000(-04 . 04) 2014 -

Williams ef al [17] o 184 0 191 TFo.8% 000(-D1ts.01) 2022

Total (33% C1) FE]| 247 1000% 0.00(-.01to .01)
Total events 0 0

Heterogensity: o7 = 0.00, af= 1 (F = 1.00); P = 0%

Test for overall effect Z = 0.00 (F = 23)

C Short Course  Long Course Risk Difference

Study or subgroup Ewents Total Events Total Weight M-H, Fixed {95% CIj Year
Greenberg et &l [12] 0 42 0 5 BI% 0.00(-0410.04) 2014

Bielicki ef al [14] 51 413 49 401 529% 000 (04 to.05) 200

Pemica e sl [15] BEo14 12 125 162% -0.03(-10tc.04) 2001

Williams ef &l [17] 7 189 1 191 247% O (-01to.02) 2022

Total (35% C1) 768 773 100.0% —0.00(-03 to 02)
Total events &1 62

Heterogensity: 7= 1.60, af= 2 (P = 665 P=0% -+ % =
Test for overall effect Z=0.23 (P = £2) o R PN Mg o

Figure 1. Meed for antibictic retreatment (4}, need for hospitalization (8, and treatment failure | C) {includes need for antibiotic retreatment of need for hospitalization)
within 1 month after randomization [13, 15-17]. Abbreviations: Cl, confidence intenal; df, degrees of freedom; F, inconzistency index; M-H, Maniel-Haenszel fest.

Kuitunen | i sur. Clin Infect Dis. 2023 Feb 8;76(3):e1123-e1128.
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Short-Course vs Long-Course Antibiotic Therapy for
Children With Nonsevere Community-Acquired
Pneumonia

A Systematic Review and Meta-analysis

Qinyuan Li, MD234. Qi Zhou, PhD?; Ivan D. Florez, MD, MSc, PhDB78. gt 3|
% Author Affiliations

JAMA Pediatr. 2022;176(12):1199-1207. doi:10.1001/jamapediatrics.2022.4123

* A 3-day course of antibiotic treatment was noninferior to a 5-day course for
the outcome of treatment failure (risk ratio, 1.01; 95% Cl, 0.91-1.12;
12 = 0%), and a 5-day course was noninferior to a 10-day course (risk ratio,
0.87; 95% Cl, 0.50-1.53; 12 = 0%).

» A shorter course of antibiotics was noninferior to a longer course in
children aged 2 to 59 months with nonsevere CAP
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Shorter Treatment for Nonsevere Tuberculosis in African
and Indian Children

A. Turkova, G.H. Wills, E. Wobudeya, C. Chabala, M. Palmer, A. Kinikar, S. Hissar, L. Choo, P. Musoke, V. Mulenga,
V. Mave, B. Joseph, K. LeBeau, M.J. Thomason, R.B. Mboizi, M. Kapasa, M.M. van der Zalm, P. Raichur,

P.K. Bhavani, H. Mcllleron, A.-M. Demers, R. Aarnoutse, J. Love-Koh, J.A. Seddon, S.B. Welch, S.M. Graham,
A.C. Hesseling, D.M. Gibb, and A.M. Crook, for the SHINE Trial Team™*

MNo.of 4-Month 6-Month
Patients Treatment Treatment Risk Difference (95% ClI)
no. of participants with
event total no. (%) percentage points

Primary cutcome .
Modified intention-to-treat population 16/572 (3) 13/573(3) -0.3 (2.3 to 1.6)
Per-protocel population 147563 (2) 17/558 (3) ; -0.6 (-2.5 to 1.4)
Intention-to-treat population 447602 (7} 44602 (7) 0{-29t02.9)

Key secondary outcome _

Moedified intention-to-treat population 107450 (2) 137460 (3) 0.6 (-2.61t0 1.4)
Per-protocol population 8/445 {2) 137450 (3) i -1.1{-3.11t00.9)




Clinical Guidance

Care of children and young people exposed

to or infected with tuberculosis

* Short TB treatment regimen
" 2X4+2X2
- Non-severe TB
» Periferni limfni cvor
* Medijastinalni limfni ¢vor bez opstrukcije disnog puta
- Nekomplicirani pleuralni izljev
* Plucna (sputum negativan, bez kavitacija, jedan rezanj)
- Nije milijarna
* Kontrolna obrada prije prekida terapije



ATIPICNE PNEUMONLJE

EVA HULJEV, DR.MED.

IVANA JAPIRKO, DR.MED.
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KLINICKO RAZVRSTAVANJE PNEUMONLUA

‘. 7 . . . . .
pneumaonitja = akutna upala pluénoga parenhima uzrokovana brojnim i raznovrsnim
mikroorganizmima

Klinicka prezentacija
/ febrilitet h ‘
/'kasalj | simptomii znakovi akutne upale
Fradiiha donjeg disnoga sustava
/probadanje u prsima —




KLINICKO RAZVRSTAVANJE PNEUMONLUA

PNEUMONUA

U OPCOJ POPULACUI < ‘ » BOLNICKE

PRIMARNA < > SEKUNDARNA

BAKTERUSKA

Y (alveolarna)

ATIPICNA
(intersticijska)




UZORCNICI ATIPICNIH PNEUMONUA

/ respiratorni virusi PATOGENEZA
. inhalacija mikroorganizama
/M. pneumoniae |
. retikuloendotelni sustav
/C. pneumoniae |
. luéni hi
/L. pneumophila g uc"'lparen "
/C. bumetii intersticijska pneumonija
/ C. psittaci




KLINICKA SLIKA ATIPICNIH PNEUMONLUA

postupan razvoj klinickim simptoma
temperatura visokih vrijednosti (rijetko pra¢ena tresavicom)

klinickom slikom dominiraju opc¢i simptomi: mialgije, artalgije, glavobolja, muénina,
povracanje

rijetka pojava bolova u prsima, zaduhe i pleuralnog izljeva
suh i nadrazajan kasalj (pojavljuje se tek nakon 4 do 5 dana)

auskultacijski nalaz: u pocetku bolesti normalan




DIJAGNOSTICKI POSTUPCI

laboratorijski
nalazi

radioloska
dijagnostika

leukociti: normalan
broj

neutrofilija: rijetko

CRP: povisen, ali
umjereno

aminotransferaze:
nerijetko povisene

njezni, mrezoliki ili
mrljasti, neostro
ogranicen infiltrat
segemntalnog il
lobarnog opsega

nerazmjer
auskultacijskog nalaza i
RTG nalaza

mikrobioloska
dijagnostika

dokazivanje antigena
(L. pneumophila u
mokraci)

PCR: mikobakterije,
klamidije, respiratorni
Virusi

seroloska dijagnostika




Mycoplasma pneumoanie

najmanji prokarioti koji se razmnozavaju samostalno

koloniziraju sluznice usta i diSnoga sustava

EPIDEMIOLOGUA

prenosi se kapljicama respiratornoga sekreta
uzrokuje razlicite respiratorne infekcije (javljaju se tijekom cijele godine)
klinicki izrazene infekcije najucestalije su u starije djece i u mladih odraslih
vecina infekcija prolazi asimptomatski ili uz vrlo blage respiratorne simptome
/pneumonija je najvaznija bolest koju uzrokuju mikoplazme

u dobnoj skupini 5-20 godina uzrokuje 30-60% svih pneumomija




Legionella pneumophila

aerobna, gram-negativna unutarstanicna bakterija

EPIDEMIOLOGUA

ubikvitarni mikroorganizmi, rasprostranjeni posvuda (odrzavaju se i razmnozavaju u vodi i
vlaznom tlu)

koloniziraju razli¢ite vodoopskrbne sustave koje je izgradio covjek (vodovodi, rezervoari,
tornjevi, uredaji za zagrijavanje, hladenje i isparivanje vode)

za legionarsku bolest je karakteristicno sezonstvo: kolovoz i rujan
prenosi se inhalacijom kontaminiranog aerosola, nema prijenosa s covjeka na covjeka

uzrokuje 2-15% pneumonija




Coxiella burnetii

obligatni je unutarstanicni parazit

vrlo je otporna, moze dugo prezivljavati i izvan Zive stanice (poprima odlike spora)

EPIDEMIOLOGUA

Q-groznica je klasicna zoonoza: bolest divljih i gotovo svih domacih zivotinja (odrzava i
prenosi se preko krpelja)

najvazniji rezervoar bolesti za ovjeka su ovce i koze (inaparentna, kroni¢na infekcija)
rikecije u vanjsku sredinu dospijevaju izlucevinama, osobito preko plodove vode i u posteljici
covjek se zarazi udisanjem inficiranog aerosola

endemska i profesionalna bolest




Chlamydophila psittaci

gram-negativne unutarstanicne bakterije

dva morfoloski i funkcionalno razlicita oblika: zarazno elementarno i reproduktivno
retikularno tjelesce

EPIDEMIOLOGUA

klasi¢na zoonoza; bolest ptica (inaparentna, subklinicka, kroni¢na infekcija)
najcesci izvor zaraze jesu papige i golubovi

covjek se zarazi inhalacijom uzroCnika nakon izloZzenosti sasusenom fecesu i respiratornim
sekretima zarazenih ptica

profesionalna bolest

moguc je i interhumani prijenos




Chlamydophila pneumoniae

gram-negativne unutarstanicne bakterije

dva morfoloski i funkcionalno razlicita oblika: zarazno elementarno i reproduktivno
retikularno tjelesce

EPIDEMIOLOGUA

patogena samo za covjeka
izvor infekcije su bolesnici, ali i asimptomatske kliconose
prenosi se kapljicama respiratornog sekreta
obolijevaju odrasle osobe

opisuje se kao uzrocnik pneumonija iz opée populacije 0-40% (ovisi o dijagnostici)




doc. dr. sc. Vladimir Krajinovi¢, dr. med.
Zavod za intenzivnu medicinu i neuroinfektologiju

Klinika za infektivne bolesti, Zagreb

15.5.2023.



BOLNICKE (NOZOKOMIJALNE)
INFEKCIJE

= lako su samo oko 10% bolnickih kreveta oni u JIL, vise od 20% svih bolnickih
infekcija pacijenti akviriraju u JIL *

= Najcesce i klinicki najvaznije infekcije akvirirane u JIL su one povezane s
,cijevima” (kateterima, tubusima, kanilama...) koje su bolesnicima Cesto
neophodni

= sepsa povezane s intravaskularnim kateterima (engl. CRBSI)
= pneumonija povezana s lijeCenjem respiratorom (engl. VAP)
= infekcije mokra¢nog sustava povezane s urinarnim kateterom (engl. CAUTI)

* Fridkin SK. Infect Dis Clin North Am. 1997.
** Uptodate, 2023.

®




BOLNICKE (NOZOKOMIJALNE)
PNEUMONIUE

Pojmovi i definicije*®

= Bolnicka pneumonija (Hospital-acquired (nosocomial) pneumonia (HAP))
= Pneumonija steCena 248 sati nakon bolnickog prijema; ukljucuje HAP i VAP

= Pneumonija povezana s respiratorom (Ventilator-associated pneumonia (VAP))
= Pneumonija steCena 248 sati nakon endotrahealne intubacije

= Pneumonija povezana sa zdravstvenom skrbi (Health care-associated pneumonia (HCAP))**
= Mali rizik za veéinu bolesnika u takvim ustanovama, niska incidencija, maknute iz smjernica 2016

* Kalil AC, et al. Clin Infect Dis. 2016.
**Torres A et al, Eur Respir J. 2017;50(3)




BOLNICKE PNEUMONIJE

EPIDEMIOLOGIJA

= |lako se najviSe bolnickih pneumonija pojavljuje u neventiliranih bolesnika (NCV-HAP), najvisi
rizik akviriranja upale pluca je u intubiranih bolesnika na mehanickoj ventilaciji

= 10x vedi rizik HAP-a*
= Smrtnost za VAP i NV-HAP je slicna (od 15 do 30%)

= VAP i NV-HAP produljuju trajanje hospitalizacije i troskove lijeCenja**

= VAP produljuje trajanje mehanicke ventilacije 7.6 do 11.5 dana, a hospitalizaciju ¢ak 11.5 do

13.1 dan u usporedbi sa slicnim bolesnicima bez VAP-a

*Walter J, et al. Euro Surveill. 2018;23(32)
**Kalil AC, et al. Clin Infect Dis. 2016.

L




BOLNICKE PNEUMONIJE
PATOGENEZA

1. Mikroaspiracija bakterija koje su
kolonizirale orofaringealni trakt

2. Direktni kontakt s izvorima infekcije iz
okoline npr. respiratorni uredaiji

3. (kontaminirane) ruke bolnickog osoblja

Priblizno 45% zdravih osoba aspirira

Garrouste-Orgeas M. Am J Respir Crit Care Med.
sadrzaj tijekom spavanja

1997;156(5):1647.



http://ecoserver.imbb.forth.gr/microbiology/IMAGES/Pseudomonas_aeruginosa.jpg

Ventilator-associated pneumonia: Risk factors for
multidrug-resistance in adults

" 4
B O L N I C K E Risk factors for MDR pathogens:
= [V antibiotic use within the previous 90 days
P N E U M D N Ij E = Septic shock at the time of VAP
= ARDS preceding VAP
= =5 days of hospitalization prior to the occurrence of VAP

M D R FA K I O R I R I Z I KA = Acute renal replacement therapy prior to VAP onset

Risk factors for MDR Pseudomonas and other gram-negative
bacilli:

= Treatment in an ICU in which >10 percent of gram-negative isolates are
resistant to an agent being considered for monotherapy

= Treatment in an ICU in which local antimicrobial susceptibility rates are not
known
. v .o * .
Dva najvazn IJa ' = Colonization with OR prior isolation of MDR Pseudomonas or other gram-
negative bacilli

1. Dugotrajna hospitalizacija Risk factors for MRSA:

= Treatment in a unit in which >10 to 20 percent of Staphylococcus aureus
isolates are methicillin resistant

2. Nedavna izlozenost primjeni antibiotika

= Treatment in a unit in which the prevalence of MRSA is not known

= Colonization with OR prior isolation of MRSA

MDR: multidrug resistant; IV: intravenous; VAP: ventilator-associated
pneumonia; ARDS: acute respiratory distress syndrome; ICU: intensive care
unit; MRSA: methicillin-resistant S. aureus.

*Kalil AC, et al. Clin Infect Dis. 2016.




BOLNICKE PNEUMONIJE
MIKROBIOLOGIJA

= Najcesci uzrocnici:
= Staphylococcus aureus (ukljuéujuéi MRSA) i
= Pseudomonas aeruginosa

= Drugi Cesti:
= aerobni gram-negativni bacilli (npr. Escherichia coli, Klebsiella pneumoniae, Enterobacter spp,
Acinetobacter spp) and gram-positive cocci (eg, Streptococcus spp)*

= Sve je vise dokaza o virusima kao uzro¢nicima HAP u opCim i kirurskim JIL te virusima i
gljivama u imunokompromitiranih bolesnika™*

= Pateogeni koji uzrokuju NV-HAP uglavnom su isti kao i oni koji uzrokuju VAP

*Weiner LM, et al. Infect Control Hosp Epidemiol. 2016.
** Shorr AF, et al. Respir Med. 2017.

L




BOLNICKE PNEUMONIJE
KLINICKA PREZENTACIJA

Postupni ili nagli poCetak 48 sati nakon intubacije:*
e Simptomi — dispneja (rijetko, jer su bolesnici na respiratoru i ne govore)

® Znakovi—vrudica, tahipneja, pojacana koli¢ina sekrecije ili gnojna sekrecija, hemoptiza,
hropci, krepitacije, oslabljeno disanje, bronhospazam

I”

® Parametri respiratora — reduciran ,tidal” volumen, povecani tlak u disnim putevima
e Laboratorijski nalazi — pogorsanje hipoksemije, leukocitoza

® Imaging — novi ili progresija infiltrata na RTG-u ili CT-u pluca

*Meduri GU. Clin Chest Med. 1995;16(1):61.

L




BOLNICKE PNEUMONIJE
DIJAGNOZA

= Sigurna klinicka dijagnoza nije jednostavna

= Novonastali infiltrat na RTG pluca plus klinicki dokaz infektivnog uzroka infiltrata
= novonastali febrilitet
= gnojni sputum

= leukocitoza i
= Pad oksigenacije Ni jedan pojedini znak ili simptom kao ni njihova kombinacija
nije visoko osjetljiv niti specifi¢an za dijagnozu

Kulture sekreta iz pluéa (sputum, endotrahealni aspirati,
bronhoalveolarni lavat) ¢esto su lazno pozitivni ili lazno negativni

*Kalil AC, et al. Clin Infect Dis. 2016.

L




BOLNICKE PNEUMONIJE
UZIMANJE UZORAKA | EMPIRIJSKA
TERAPIJA

= Uzeti uzorke iz donjih disSnih putova i hemokulture prije zapocinjanja
antimikrobne terapije ili promjene terapije (ako je pacijent ve¢ na terapiji)

= Nakon uzimanja uzorka daje se odmah empirijski ATB

= Po uvidu u nalaz deeskalacija terapije

Torres A, et al. Am J Respir Crit Care Med. 1994.
Chastre J, et al. Am J Respir Crit Care Med. 1995.

L




BOLNICKE PNEUMONIJE
TIP RESPIRATORNOG UZORKA

= Nema konsenzusa o nacinu uzimanja uzoraka (invazivno ili neinvazivno) niti o kulturi uzorka
(kvantitativno ili nekvantitativno

= Niti jedan pristup nije pokazao superiornost u ishodu (smrtnost ili trajanje hospitalizacije)

= |pak, vec¢ina smatra da su invazivhe metode uzimanja uzorka (eg, mini-brochoalveolarna
lavaza [BAL], bronhoskopski BAL, il protected specimen brush [PSB]) s kvantitativhom
kulturom bolja opcija

= osjetljivija
= pruza mogucnost ciljanog lijeCenja ATB uzeg spektra (promovirajuci antimicrobial stewardship)

= Neinvazivne uzimanje uzorka (aspirat trahealnog sekreta i semikvantitativna kultura je vrlo
dobra alternativa

= |lako neinvazivan, veca je vjerojatnost neadekvatne primjene antibiotika




BOLNICKE PNEUMONIJE
ANTIMIKROBNO LIJECENJE

= Empirijsko lijecenje
= Lokalna distribucija patogena
= Njihova antimikrobna osjetljivost (uvijek antibiogram)

= Izbor antibiotika*
= Baziran na faktorima rizika za MDR patogen
= Recentna primjena antibiotika
= Komorbiditeti
= Podatci o prethodnoj kolonizaciji uzro¢nikom

= Dodatan oprez
= Nuspojave ATB

= Interakcije
= TroSkovi

= Klinicko iskustvo s lijekom * Uptodate, 2023




BOLNICKE PNEUMONIJE
PREVENCIJA

Tzv ,,bundle of care”

= Pranje ruku

Izbjedi intubaciju (kad je mogude)

Minimalna sedacija

Pridrzavanje protokola za skidanje s respiratora

Provodenje fizikalne terapije

Redovita sestrinska njega

Elevacija uzglavlja kreveta

Promjena cijevi respiratora kad su zaprljane sekretom

Klompas M, et al. Infect Control Hosp Epidemiol. 2022;43(6):687.




Klinicki aspekti i lijecenje
upala srednjeg uha

SUVREMENE SPOZNAJE 0
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LABORATORIJSKOJ DIJAGNOSTICI,

TERAPIJI | PREVENCIJI Doc. dr. sc. Lana Kovac Bili¢, prim. dr. med.
RESPIRATORNIH INFEKCIJA
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AKUTNA UPALA SREDNJEG UHA

Najcesca infekcija kod male djece od 6 do 18 mjeseci s vchom

incidencije oko 9 mjeseci a sve rjede iza 3 godine zivota (oko 80%
djece ima upalu uha prije 3 godine).




e Najveci broj akutnih upala uha prolazi bez antibiotika,
a lijeCenje je bazirano na adekvatnoj analgeziji i
riesavanju opstrukcije nosa i nosnog zdrijela.

e Dijagnostika upala uha je jednostavna a problem
postoji kad i koliko dugo davati antibiotsku terapiju.

e U lijeCenju postoje nacionalne i internacionalne
smjernice koje se moraju obnavljati barem svakih 10
godina te prilagodavati mikrobioloskoj evoluciji i
stvaranju rezistencije na pojedine antibiotike



e Eustahijeva tuba je kraca, horizontalnije
postavljena

e Uvecane adenoidne vegetacije
* Nije u potpunosti razvijen imunoloski sustav




FAKTORI RIZIKA AKUTNE UPALE SREDNJEG UHA

Uvecane adenoidne vegetacije

Kronicni serozni otitis (COME)

Kolektiv (jaslice, vrti¢, Skola)

Nedostatak zeljeza (Cak i bez anemije)

Kratko vrijeme dojenja, dugotrajno hranjenje na bocicu, lizalice

Pasivho pusenje

Laringofaringealni refluks (LPR)

Alergija, atopija

Obiteljska anamneza recidivirajucih upala uha

Imunoloski deficit (imunoglobulini, splenektomija, AIDS, imunosupresivna terapija)

Rascjep tvrdog i mekog nepca

Trisomija 21

Kartagenerov sindrom, mukoviscidoze




Bakterije Ucestalost Rezistencija

Haemophilus influenzae 30-40% 15% stvara betalaktamazu
8% smanjene osjetljivosti na
amoksicilin

Streptococcus pneumoniae | 25-40% 42% smanjene osjetljivosti na
penicilin
4% rezistencije

Moraxella catarrhalis 5-10%

Streptococcus pyogenes <5%

Staphylococcus aureus <5%

Corynebacterium <5%

Pseudomonas aerginosa <5%

Enterobacteriaceae <5%




FAKTORI RIZIKA REZISTENCLE
Streptococcus pneumoniae

Ucestali boravak u kolektivu

Djeca manja od 2 godine

Nedavna hospitalizacija

Nedavno lijecenje antibiotikom (< 30 dana)

Ucestale akutne upale srednjeg uha




CIJEPLJENJE

* Prevenar7 — znacCajan porast S. pneumoniae i

i netipiziranih sojeva H.influenzae
(Kanada - smanjenje infekcije 13%-19%)

* Prenevar 13 i Pneumo23 — smanjenje S. pneumoniae
nema podataka da li se povecava apsolutni broj ili
samo postotak slucajeva infekcije s H.influenzae i M.

catarrhalis

e Tamir et al. Smanjenje epizoda OMA u male djece (< 2god) od
2011. godine i simptomi znatno manje izrazeni

e Ben-Shimol et al. Smanjenje serotipova S. pneumoniae
pokrivenih Prevenar13 od 85%



DIJAGNOSTIKA AKUTNE UPALE SREDNJEG UHA

OPCI | FUNKCIONALNI ZNAKOVI
AKUTNE UPALE UHA

Temperatura (> 38,5°C u 50% slucajeva Streptococcus
pneumoniae)

Pospanost, poremecaj sna

Gubitak apetita, povracanje, proljev

Uznemirenost, plac

Nosna sekrecija, kasalj

Bol u uhu




Normalan bubnijic Kongestivni otitis Gnojni otitis

OTOSKOPSKI
NALAZ

PROZIRNOST PROZIRNOST KONGESTUIA RETROTIMPANALNI
GNOJ

TROKUTASTI ODSJAJ +

1IZBOCENOST +
BUBNJICA

VIDUIVOST + +
MANUBRIUMA




KONGESTIVNA ILI KATARALNA UPALA SREDNJEG UHA

Kongestivna ili kataralna akutna upala

Normalan bubnji¢



KONGESTIVNA ILI KATARALNA UPALA SREDNJEG UHA

* Hiperemija bubnjica
* Nema retrotimpanalnog sekreta

 VVirusna etiologija (RSV, influenza, parainfluenza,
adenovirus)

e U 60-70% slucCajeva dolazi do bakterijske
superinfekcije

e Otezan pregled zbog placa i napinjanja djeteta —
lazno pozitivni nalaz



GNOJNA ILI PURULENTNA UPALA SREDNJEG UHA

Normalan bubnji¢ Gnojna ili purulentna akutna upala uha



GNOJNA ILI PURULEN

NA UPALA SREDNJEG UHA

e Bubnji¢ izbocCen, purulentni sekret ukoliko postoji

perforacija

e Potrebno vizualizirati najmanje % bubnjica za

postavljanje dijagnoze

e Ukoliko je potrebno koristiti aspirator, vatene
Stapice ili metalne omce




Bulozni otitis

DIFERENCIJALNA DIJAGNOZA AKUTNE UPALE SREDNJEG UHA

Serozni otitis

Otitis externa

OTOSKOPSKI
NALAZ
Bolnost ++ ++
Temperatura -/+ -/+
Sekrecija iz uha -/+ ako perforira mjehuric¢ +

manubriuma

Prozirnost Mat/ jantar, sekret Kongestija Slaba vidljivost bubnji¢a
Trokutasti odsjaj + -[+ Slaba vidljivost bubnji¢a
Izbocenost bubnjica + (mjehuri¢ na bubnji¢u) Slaba vidljivost bubnji¢a
Vidljivost + + Slaba vidljivost bubnjiéa




KOMPLIKACIJE AKUTNE UPALE SREDNJEG UHA

INTRAKRANIJALNE EKSTRAKRANIJALNE
* Meningitis e Akutni mastoiditis
e Subduralni apsces e Subperiostalni apsces
e Epidurani apsces e Pareza licnog zivca
* Apsces mozga e Gradenigov sindrom

 Tromboza sigmoidnog sinusa e Labirintitis




LIJECENJE AKUTNE UPALE SREDNJEG UHA

* Analgetici/antipiretici
od 2016. godine u smjernicama se preferira kombinacija ibuprofena i paracetamola

Tramadol u kapima od 3 godine Zivota

e Kapi za uho
Ciloxan® — jedine netoksicne kapi — mogu na otvoren bubnji¢
Ciloxadex® — nema ih u RH
Auridol® - jedine lidokainske kapi
* Rinofaringealna higijena
ucenje ispuhivanja nosa
ispiranje izotonicnom i hipertonicnom otopinom

vazokonstriktor (od 2 godine Zivota, efedrin zabranjen!!)

e Antibiotik



Antibiotik treba odmah primijeniti:

1. Kod AOM s otorejom (perforacijom bubnjica)
2. Kod djece mlade od 2 godine s obostranim otitisom
3. Ako je opce stanje jako losSe i/ili su prisutni znaci tesSke bolesti
4. Ako postoje ko-morbiditeti koji bi mogli olaksati pojavu komplikacija
5. Ako treci dan ne dolazi do spontanog poboljsanja
6. Ako u prva tri dana opservacije dolazi do naglog ili znacajnog
pogorsanja
ST
é‘uﬁu %%‘&
* American Academy of Pediatrics i American Academy of Family Physicians dodatno I . 2
preporucuju primjenu antibiotika kod djece mlade od 6 mjeseci % .§
Y



Smjernice za akutnu upalu
srednjeg uha
za djecu i odrasle:
ambulantno i bolnicko
lijeCenje (HDORL, 2020.)

Lana Kovac Bili¢, Robert Troti¢, Arijana

Tambi¢ Andrasevi¢, Krsto Dawidowsky;,

Darija Birti¢, Marko Velepi¢, Zeljka Roje,
Hrvoje Tiljak, Sanja Dorner

https://hrcak.srce.hr/file/354995
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Kongestivni otitis

v

Bez antibiotika

Gnojni otitis

|

Dijete = 2 godine s blazim simptomima
Odrasli s blazim simptomima

Bez antibiotika

l

Simptomatsko lijecenje
Reevaluacija za 48 do 72h ako ima
simptome

Poboljsanje
il nestanak
simptoma

AOM s otorejom

Djeca mlada od 2 godine s obostranim otitisom
Lote opce stanje ifili prisutni znaci tedke bolest
Postoje ko-marbiditeti koji bi mogli olaksati pojavu
komplikacija

Ako u prva tri dana opserviranja dode do naglog ili
Znacajnog pogorsanja

Dieca mlada od 6 mjeseci (AAP BAAFP)

Odgovarajuci antibiotik

v

Perzistiranje simptoma

lzljeéenje

l

Prelazak prema sekretornom otitisu
Pracenje

W

1 linija: amoksicilin

Otitis-konjunktivitis: amoksicilin+klav. kiselina
Alergiia na penicilin {neanafilakticka)

Dijete: cefpodoksim

Odrasli: cefuroksim aksetil ili cefpodoksim
Kontraindikacija na B-laktamske antibiotike
Dijete: ko-trimoksazol ili azitromicin

Odrasli: moksifloksacin ili azitromicin

J

Neuspjeh (Temperatura | bolnost) [5%)

v

1 neuspjeh inidjalno s amoksicilinom
Amoksicilin+kiav. kiselina
Cefpodoksim

2 neuspjeh

Specijalist ORL —paracenteza

Prema nalazu brisa

empirijski

laksz infekdia : cef

teda infekeija : ceftriakson im/iv (1-3 dana}




POTREBA ZA ORL PREGLEDOM

* Dijete < 2 godine bez
mogucnosti
vizualizacije bubniji¢a

e Potreba za
paracentezom

e Kronicna upala;
sekretorni otitis koji
traje > 3 mjeseca




PARACENTEZA

* Nedonosce

* Dijete £ 3 mjeseca

* |zrazita bolnost sa izbocenim bubnjicem
» Rezistencija nakon drugog antibiotika

e Rezistencija nakon prvog antibiotika koji nije
amoksicilin

* Komplikacija otitisa; mastoiditis, meningitis

* Imunoloski deficit




KRONICNA UPALA SREDNJEG UHA
MEE (Middle Ear Effusion)

AOM COME

(Acute Otitis Media) (Chronic Otitis Media with Effusion)

e akutna upala, izljev u e izljev u srednje uho bez simptoma
srednje uho, simptomi upale, zatvoren bubniji¢,
upale i bolovi metaplazija epitela sluznice srednjeg

e akutni miringitis uha

* akutna u.|.oala >d Trajanje MEE (Bluestone)
kongestijom e akutno — do 3 tjedna

e subakutno — od 3 tjedna do 2
mjeseca
e kronicno — dulje od 3 mjeseca



SEKRETORNI OTITIS (COME, Glue ear)

e Prevalencija SO je 25-40% kod djece od 1-5 godina
e SO je direktna posljedica upale i lokalnog imunoloskog odgovora

e upala aktivirana imunoloSkom reakcijom na patogen manje izrazena bez akutnih
upalnih znakova sa retrotimpanicnim izljevom




 proteini (glikoproteini, gamaglobulini, kolagenaze,
metalproteinaze), upalne stanice (polinukleari,
limfociti) i medijatori upale

* najcesce sterilan, kultura bakterija negativha u 75%
slucajeva - PCR bakterijski genom 94% - biofilm

 perzistiranje intracelularne bakterijske infekcije!!
(Thornton 2010)




e predispozicije - promjene u mukocilijarnom
transportu, metaplazija u sekretorni epitel, promjene
u transepitelijalnom transportu, pojacana izmjena
plinova

 obiteljska predispozicija — 2,6 x, geni regulatori upala




DIJAGNOSTIKA SEKRETORNOG OTITISA

e Anamneza

slabiji sluh primjecuje okolina, zaostajanje u razvoju govora, problemi u skoli,
problemi ponasanja, probleml sna

e Otoskopija — endoskop, mikroskop
stanjen bubnji¢, posterosuperiorna retrakcija

e Ostali ORL status

submukozni rascjep, morfoloski aspekt (sindrom)

alergija, fiberskopija epifarinksa
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Dijagnostika SO temelji se na postojanju retrotimpanickog izljeva u
trajanju duze od 3 mjeseca.

Dijagnoza se postavlja otoskopijom i timpanometrijom, samo

otoskopijom kod evidentnih nalaza, te pneumatskom otoskopijom.

Audiometrija, barem u slobodnom polju, preporuca se kod djece s SO, a koja

imaju zaostajanje u govoru, probleme u skoli, probleme s ravnotezom.

Preporuca se ABR ili ASSR nakon postavljanja cjevcCica ukoliko se ne moze uciniti

audiometrija ili su nalazi audiometrije u slobodnom polju izuzetno losi




e Dijagnostika LPR opravdana je samo ako kod
teskih oblika SO postoje evidentni simptomi
LPR kod djece starije od 7 godina ili ako su prisutni
recidivirajuci laringitisi ili rinosinuitisi.




* Logopedska obrada preporuca se samo nakon
lijecenja SO kod djece sa preoperativnom sumnjom
na zaostajanje u razvoju govora i zaostajanje u
Citanju.

e Alergoloska obrada opravdana je samo ukoliko je
SO povezan sa astmom i/ili kroniénim rinitisom.

e Radioloska obrada nije potrebna u dijagnostici i
lijecenju nekompliciranih oblika SO




VENTILACIJSKE CJEVCICE




VENTILACIJSKE CJEVCICE

Transtimpanicke ventilacijske cjevCice normaliziraju sluh ako
su na mjestu i uredno prohodne.

Transtimpanicke ventilacijske cjevCice smanjuju ucestalost akutne upale
srednjeg uha kod djece mlade od 3 godine.

Sekrecija iz uha nakon postavljanja
ventilacijskih cjevcica lijeCi se lokalno
antibiotskim kapima.




VENTILACIJSKE CJEVCICE

 Transtimpanicke ventilacijske cjevCice imaju preventivnu
ulogu u nastanku kronicne upale uha sa kolesteatomom.

e Miringoskleroza (10%) i lokalizirana atrofija bubnji¢a (14% ) su ¢eS¢e nakon
postavljanja cjevCica. Miringoskleroza je strukturna promjena bubnjica i
ne utjeCe na situaciju u srednjem uhu a lokalizirana atrofija bubnjica
samo izuzetno rijetko mozZe dovesti do retrakcijskog dzepa i/ili kolestetoma.

® Jatrogene komplikacije postavljanja ventilacijskih cjevcica vrlo Cesto su
povezane sa napredovanjem osnovne bolesti sto se mora jasno
objasniti roditeljima preoperativnho




e SO samo ukoliko postoji retrotimpanicki izljev duze od 3
mjeseca

e Lijekovi mogu kratkotrajno smanijiti simptome ali nemaju

ucinka na duze vrijeme (> 2 mjeseca)
Smanjuju simptome dok ili ne dode do spontanog

izljecenja ili kirurskog djelovanja

e Ventilacijske cjevcice
Provodna ili mjesovita nagluhost > 30 dB na boljem uhu
Posteriorna mezotimpanicka retrakcija s SO
Recidivirajuce akutne upale uha kod djece mlade od 3
godine(3 epizode u 6mj, 4 u godinu dana)




e Adenoidektomija uz ventilacijske cjevcice
Kod djece starije od 4 godine ukoliko su adenoidne vegetacije
dokazane fiberskopijom ili tijekom ugradnje cjevcica
Kod simptomatske opstruktivne adenoidne hipertrofije kod

djece mlade od 4 godine

e Poseban oprez kod djece s kraniofacijalnim malformacijama
(rascjepi, trisomija 21, ..) — pracenje svakih 6 mjeseci do 6 godina
i dalje jednom godisnje.

e SO kod djece starije od 7 godina — LPR, alergije, ..




KRONICNA UPALA SREDNJEG UHA S PERFORACIJOM BUBNJICA




ETIOLOGIJA

* P.geruginosa, S. aureus

e Sekrecija - peroralni antibiotik — ciprofloksacin
- antibiotske kapi (Ciloxan)

e Kirurgija srednjeg uha — zatvaranje defekta bubnjica



e Pristupi na uho
Transkanalni ili transmeatalni
Endauralni
Retroaurikularni

e Materijal
Fascija temporalnog misica
Perihondrij tragusa

Hrskavica tragusa i konhe




TIMPANOPLASTIKA




RETRAKCIJSKI DZEP

e retrakcijski dzep ima klinicku vaznost u nastanku
kolesteatoma stoga je rana i toCha dijagnoza te
adekvatno lijecenje kljucho u prevenciji nastanka
kolesteatoma srednjeg uha

e dio bubnijica ili cijeli bubnji¢ se zbog atrofije
sredisnjeg, fibroznog sloja uvlaci prema
medijalnom djelu bubnjista



RIZICI NASTANKA RETRAKCIJSKOG DZEPA

e Ceste upale uha
* rano pojavljivanje prve upale uha
e serozni otitis koji se javlja u dobi starijoj od 7 godina

* obiteljska anamneza seroznih otitisa

e alergijski rinitis, rascjep nepca, trisomija 21,
kraniofacijalne malformacije



PODJELA RETRAKCIISKOG DZEPA

Tip |
kontrolirajuci, nefiksiran

Tip Il
kontrolirajuci, fiksiran

Tip 1l
nekontrolirajuci, fiksiran




RAZVOJ RETRAKCIISKOG DZEPA

1. Stabilan retrakcijski dzep 2. Potencijalno nestabilan
retrakcijski dzep

. nije marginalan e pars flaccida, posterosuperorni dio

. zdrava koza e adheriran uz koscice

. nema fiksacije e minimalni simptomi (do 20 dB)

. nema simptoma

3. Opasan retrakcijski dzep 4. Kolesteatom
(“prekolesteatom”)

. izlozenost koze

. diskeratoza (“vulkanska erupcija”)

. erozija koscica

. gnojna sekrecija




LIJECENJE RETRAKCIJSKOG DZEPA

e odluka o kirurskom lijecenju povezana je s tim da simptomi u
ranom stadiju kao i u uznapredovalom stadiju bolesti mogu
biti minimalni

e kirurgija u uznapredovalom stadiju bolesti sa provodnom
nagluhoscéu

e “breventivna timpanoplastika”

 ukoliko postoji serozni otitis obavezna ventilacijska cjevcica

 tehnika “plato dvostrukom hrskavicom” (double cartilage
plate)



N/

LIJECENJE RETRAKCIJSKOG DZEPA




KOLESTEATOM

P. aeruginosa, S. aureus




LIJECENJE KOLESTEATOMA

e Sekrecija - peroralni antibiotik — ciprofloksacin
- antibiotske kapi (Ciloxan)

e Kirurgija srednjeg uha — odstranjenje kolesteatoma i rekonstrukcija
lanca slusnih koscica

e Radioloska obrada — CT indicirana kod djece i sumnje na kolesteatom




LIJECENJE KOLESTEATOMA

Mastoidektomija s odstranjenjem kolestetoma




LIJECENJE KOLESTEATOMA

Rekonstrukcija lanca slusnih koscica uz ostatni stapes

PORP — Partial ossicular replacement prosthesis



LIJECENJE KOLESTEATOMA

Rekonstrukcija lanca slusnih koscica bez stapesa

TORP — Total ossicular replacement prosthesis



NOVOSTI U OTOLOSKOJ DIJAGNOSTICI
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The art of medicine
consists in amusing
the patient while
nature cures the
disease.
Voltaire




SUVREMENE SPOZNAJE O EPIDEMIOLOGIJI, KLINICKOJ SLICI, LABORATORIJSKO)J
DUJAGNOSTICI, TERAPUI | PREVENCUI RESPIRATORNIH INFEKCUA

Zagreb, 15. svibanj 2023.

Strucni simpozij

Uzimanje uzoraka, obrada i mikrobioloska
dijagnostika respiratornih infekcija

lzv. prof. dr. sc. TOMISLAV MESTROVIC, dr. med.




Vaznost pravilnog uzorkovanja

" Pravilno uzorkovanje put prema rezultatima mikrobioloske
obrade koji su tocni, brzi i klinicki relevantni

= Zdravstveni kriterij — vise od polovice lazno negativnih nalaza
uzrokovano pogreskama pri uzorkovanju

" Ekonomski kriterij — pravilno uzorkovanje maksimizira odnos
troskova i djelotvornosti (cost-effectiveness)




Opci principi uzorkovanja i dijagnosticke obrade

= Uzorkovanje uvelike ovisi o potencijalnom uzrocniku kojeg
zelimo dokazati i testu koji ce se koristiti

" Uzorak se nerijetko mora uzeti Sto prije u tijeku bolesti
" Kod uzimanja uzoraka valja koristiti mjere osobne zastite

" Brza i adekvatna dostava uzoraka radi laboratorijske obrade

" Individualna interpretacija rezultata za svakog uzrocnika




Kada uzeti uzorak?

Incubation Antibody detectiom

_ﬁ ] PCR . ]
Antigen detectiom/ Cuilurs:
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Koji uzorak uzeti (smjernice CDC-ja)

CDC

)
.

CENTERS FOR DISEASE"
CONTROL AND PREVENTION

LISTS OF RECOMMENDED CLINICAL SPECIMENS TO COLLECT FROM
OUTPATIENTS, INPATIENTS, AND FATAL CASES IN THE SETTING OF AN

UNEXPLAINED RESPIRATORY DISEASE

The specimens are listed in order of priority; those listed first are those most usetul for testing for the
areatest number of different pathogens with a single clinical specimen.

OUTPATIENTS

Upper Respiratory

= Nasopharyngeal (NP)
and oropharyngeal
(OP)

= Nasopharyngeal
wash/aspirate

Lower Respiratory
* Sputum

Blood

« Serum; Acute (at
onset) and
convalescent (3-6
weeks post onset)
* Blood (plasma)

Irine

—

Stool

INPATIENTS

Lower Respiratory
* Bronchoalveolar

lavage, tracheal
aspirate, pleural fluid
* Sputum

Upper Respiratory

« Nasopharyngeal (NP)
and oropharyngeal
(OP) swabs

+ Nasopharyngeal
wash/aspirate

Blood

* Serume Acute (at
onset) and
convalescent (3-6
weeks post onset)

* Whole blood
(plasma)

Tissue (e.g., lung)
Urine

Stool

FATAL CASES

All available premortem
specimens

Tissue

* Fixed tissue from all
major organs (e.g., lung,
heart, spleen, liver,
brain, kidney, adrenals)
= Non-fixed tissue from
lung and upper airways
(e.g., trachea, bronchus)

Lower Respiratory
* Bronchoalveolar

lavage, tracheal aspirate,
pleural fluid
* Sputum

Blood
* Serum
* Blood (plasma)

Deep lung swab for
bacterial culture




Odrzavanje i transport uzoraka

" Spremnike s uzorcima adekvatno oznaciti: ime i prezime
pacijenta, identifikacijski broj, vrsta uzorka, datum i vrijeme

" Spremnici nepropusni i u plasticnim vrecicama sa zasebnim
odjeljkom za eventualnu dokumentaciju pacijenta

" Odrzavanje optimalnih uvjeta pohrane (izbjegavanje
ekstremnih temperatura) za vrijeme prijenosa uzoraka




Gornji disni sustav

" Uzorci iz gornjeg diSnog sustava:
= BRIS ZDRIJELA — BHS-A
= BRIS NAZOFARINKSA - pertusis, difterija, BHS-A, N. meningitidis, virusi
= NAZOFARINGEALNI ISPIRAK/ASPIRAT - virusi
= BRIS NOSA - kliconostvo (MSSA, MRSA), virusi
= BRIS USNE SUPLIJINE — gljive, BHS-A, S. aureus, virusi
= BRIS UHA - P. aeruginosa, S. aureus, V. alginolyticus, gljive
= ASPIRAT SINUSA - bakterije, virusi, gljive, polimikrobne infekcije

-

/ S dimadin'adiEla

Nasal swab Throat swab Nasopharyngeal Nasal aspirate Nasopharyngeal
aspirate




Bris zdrijela i nazofarinksa

Straznji dio orofarinksa




Bris zdrijela i nazofarinksa

7 = U svrhu pravilnog prikupljanja uzorka
V 78 159 potrebno je koristiti brisni Stapi¢ od
Zdrijelo  7:[§ 7453 . . ops .
y ¥ najlona (Dacron), poliestera ili celuloznih
/ vlakana
/ Nazc:fﬁarinks
/ Ny B = NE KORISTITI brisne Stapi¢e od pamuka ili

/ 'Dioe kalcijeva alginata, ili one s drvenim
stapi¢em jer mogu biti inhibitorni za PCR




Transport obrisaka iz gornjeg disSnog sustava

" Bris je potrebno transportirati na jedan od sljedecih nacina:

" bez transportnog medija na sobnoj temperaturi do 2 sata od uzimanja
uzorka

" u transportnom mediju (Stuart, Amies) do 24 sata na sobnoj
temperaturi od uzimanja uzorka

= ako nema transportnog medija, prihvatljiva opcija je uzorak pohraniti i
transportirati na +4°C, do 24 sata od uzimanja uzorka

Amies transport medium




Transport obrisaka iz gornjeg disSnog sustava

. * Virusni transportni medij (VTM) ili slicna

otopina za stabilizaciju virusa
1 I " Najcesce Hanksova ili Eaglova otopina uz
il i dodatak fetalnog govedeg seruma /

:2; serumskog albumina te antibiotika

-
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* Mogu se pripremiti lokalno, ali postoje
komercijalno pripravljeni univerzalni
transportni mediji




Nazofaringealni ispirak

= Uzorak koji se primarno koristi za izolaciju virusa - vazno brzo
dostaviti u laboratorij

" U polozaju hiperekstendirane glave instilirati oko 5 mililitara
sterilne fizioloske otopine u svaku nosnicu

= Zatim nagnuti glavu prema naprijed i sakupiti tekucinu u
sterilni kontejner ili aspirirati Spricom




Patentirani Cetkasti bris (flocked swab)

Flocked swab

Rayon swab

New flocked swab under electron microscope Traditiohal swabunider EM
s f.-.‘ . ‘.:- }_‘
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Patentirani Cetkasti bris (flocked swab)

. . l_l!u!m! ol JOURNAL OF PATHOLOGY,
Journal of Virological Methods Vs MICROBIOLOGY AND IMMUNOLOGY

Wolume 135, Issue 1, October 2012, Pages §9-53

Original Article

Comparison of nasopharyngeal flocked swabs and
nasopharyngeal wash collection methods for
respiratory virus detection in hospitalized children using
real-time polymerase chain reaction

Carolynn DeByle 8 £ & Lisa Bulkow 2, Karen Miernyk # | Lori Chikoyak ¢, Kimberlee Boyd
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Comparison of nasopharyngeal aspirate with
flocked swab for PCR-detection of respiratory
viruses in children =i
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Optimizing Virus Identification in Critically Ill Children Suspected of Having an Acute Severe Viral
Infection.
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All viruses: Aspirate vs. PCR
pathogens
. of igh
Study sample Sensitivity (95% Cl) Buaiue; i Tovof Welght
Pts. (%)
RSV
Systematic Review Chan (2008) Aspirate  87.2(72.6,95.7) L 3
1 39 196 0.3
Swahb 84.6(69.5,94.1) —8—
Nasopharyngeal Swabs vs. Nasal Aspirates for Respiratory Virus Abu-Diab (2008]  Aspirate 100 (9.6, 100) G B G% 5
- . - - Swab 98.4(96.0,99.6)
Detection: A Systematic Review . R
Total Aspirate  98.3(96.1,99.5)
1 294 651 1
by ) Matthew F. Flynn 1.2." & ) Martin Kelly 2 &2© and f§) James 5. G. Dooley 1 & wwab,  26R1E 20 @
Influenzavirus A+B
- i . - - . Chan (2008 Aspirate  90.2(78.9,97.3 —8—
1 School of Biomedical Sciences, Ulster University, Gromore Road, Coleraine BT52 1SA, UK R spirate l } 025 41 196 023
Swab #3.0(68.0,92.9) ]
2 Altnagelvin Area Hospital, Glenshane Road, Londonderry BT47 6SB, UK Abu-Diab(2008)  Aspirate 100, (92.6, 100) _&
R 1 48 455 053
Author to whom correspondence should be addressed. Swab 100 (92.6, 100) al
Mitamura (2012) Aspirate. 96.8(93.3,99.9) -B
1 31 214 025
. Swab  100(82.8, 100) —
Pathogens 2021, 10(11), 1515; https://doi.org/10.3390/pathogens10111515 ) i X
' Total Aspirate  95.5(88.9,98.8) &
B9 85 1
Swab 92.1(84.5, 96.8) | | !
Author Year Patients Wash/Aspirate Population Lab Technique Swab Influenzavirus A (HIN1)
DeByle [33] 2012 314 aspirate-wash infants RT-PCR flocked Mitamura (2008)  Aspirate 100 (98.3, 100) ¢ »0.01 214 333 1
Chan [35] 2008 196 aspirate Infants, children DIF and RT-PCR unknown Swab 93.9(98.8,96.7) .
Suave [41] 2012 89 wash Infants, children DIF flocked .
Munywoki [34] 201 299 aspirate-wash Infants, children RT-PCR flocked Adenovirus : : :
Abu-Diab [39] 2008 455 aspirate Infants, children DIF flocked Abu-Diab 2008) Aspirate 100 (66.4, 100) P 1 9 455 1
Agoritsas [10] 2006 122 wash Infants, children DIF and viral culture foam Swab 88.9(51.5,99.7) ——
Tunsjo [37] 2015 81 aspirate infants RT-PCR flocked
Nunes [42] 2016 484 aspirate-wash infants RT-PCR flocked | |
Li {.‘\E'w_J 2Mm3 103 asp?rate—wash _adulls RT-PCR ﬂock_ed W Aspirate ® Swab 0 50 100 ® st B Aspirate
Abdullahi [44] 2007 62 aspirate-wash infants culture rayon tipped Individual Studies
Winokur [£3] 2013 15 wash adults DIF flocked Sensitivity (% Consensus) Pathogen Totals
Gritzfeld [24] 2011 24 wash adults culture and RT-PCR rayon tipped

Mitamura [38] 2012 330 aspirate children, adults DIF unknown




Optimalno uzorkovanje za dokaz respiratornih virusa

nazofarinks

BM) Global Health

BMJ Glob Health. 2020 Nov;5(11):e003053. doi: 10.1136/bmjgh-2020-003053.
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Mid-turbinate swab — optimalan izbor zbog stope pozitiviteta, cijene i komoditeta?




Doniji disSni sustav

= Primarno nesterilni uzorci iz donjeg disSnog sustava:

= Ekspektorirani iskasljaj (sputum)

Inducirani iskasljaj (sputum)
Endotrahealni aspirat (ETA)
Bronhoalveolarni lavat (BAL)

Ispirak bronha

= Primarno sterilni uzorci iz donjeg diSnog sustava:
Aspirat pluca

Transtrahealni aspirat

Bioptat pluca

Pleuralna tekudina




Doniji diSni sustav — transport i pohrana

" Primarno nesterilni uzorci (sputum, ETA, BAL)

" transportirati i obraditi Sto je prije moguce

= u sterilnoj posudi s navojem od 15 ml na sobnoj temperaturi do 2 sata,
ilina +4 °C do 24 sata od uzimanja

* Primarno sterilni uzorci:

= dostaviti u laboratorij sto prije moguce u sterilnoj posudici s navojem

= do 24 sata uzorak moze stajati na sobnoj temperaturi, po mogucnosti u
anaerobnom transportnom mediju

= bioptat staviti u nekoliko kapi sterilne fizioloske otopine kako bi se
zadrzala vlaznost tkiva




Sputum kao najcesci uzorak

" Jedina neinvazivna metoda uzorkovanja za donji disni sustav

" Ekspektorirani sputum — nakon budenja, duboki udah i
iskasljaj u sterilnu posudu s navojem, koliCina > 2 ml

" Inducirani sputum — ako se pacijent ne moze sponatno
iskasljati, inhalacija sa zagrijanom fiziolosSkom otopinom ili
hipertonicnom otopinom (3-15%) soli




Odredivanje adekvatnosti

= Mukoidni uzorak: sterilnom ezom odabrati gnojan/krvav dio
uzorka, razmazati po predmetnom stakalcu i obojati po Gramu

" Nemukoidni (tekuci) uzorak: kap sedimenta prethodno
centrifugiranog uzorka staviti na stakalce i obojati po Gramu

" Mikroskopirati pod poveéanjem 10 x 10

" U nalazu je potrebno izvijestiti o broju epitelnih stanica,
polimorfonuklearnih neutrofila te oznaciti koliCinu i vrstu
videnih mikroorganizama




Odredivanje adekvatnosti

= Vecina autora gleda broj epitelnih stanica (ES) i/ili
polimorfonuklearnih neutrofila (PMN) po vidnom polju

* Adekvatan uzorak: <10 ES i >25 PMN u jednom vidnom polju

" VVazno uzeti u obzir: neutropenija kod imunosuprimiranih
bolesnika




Odredivanje adekvatnosti

Neadekvatno Adekvatno




Odredivanje adekvatnosti

" Nekim autorima je kriterij za odbacivanje uzoraka omjer
neutrofila i epitelnih stanica

= Adekvatan uzorak ima omjer PMN:ES > 2:1

= Prednost koristenja omjera PMN/ES — mogucnost
kompenzacije neravhomjerne distribucije stanica prilikom
izrade preparata

= Minimalni kriterij za neadekvatnost uzorka: broj >10 ES po
vidnom polju (10 x 10)




Kvantitativho nasadivanje (ETA, bronhoskopija)

* Uzorci kontaminirani mikrobiotom usne supljine nasaduju se
kvantitativho = razlucivanje kontaminacije i infekcije

" Ne centrifugiraju se prije nasadivanja

* Nasadivanje kalibriranom ezom (10 pl) ili nasadivanje 20-
erostrukog razrjedenja uzorka




Kvantitativho nasadivanje (ETA, bronhoskopija)

Broj kolonija CFU/ml uzorka

<10 kolonija na ploci 10° - = .
10-99 kolonija 10° e - §
100-999 kolonija | 104 + | + ]
>1000 kolonija 10° - + +

= Interpretacija broja poraslih kolonija na ploci pri nasadivanju kalibriranom ezom (10 pl)

= lzvor: Prista$ |, Abram M, Bubonja Sonje M, Ti¢ac B, Vu¢kovi¢ D, Tambié Andradevi¢ A. Bakterioloka dijagnostika infekcija
disSnog sustava: smjernice za mikrobiolosku dijagnostiku Hrvatskog drustva za klinicku mikrobiologiju Hrvatskog lijecnickog
zbora. Zagreb: Hrvatsko drustvo za klinicku mikrobiologiju; 2015.




Kvantitativho nasadivanje (ETA, bronhoskopija)

Broj kolonija CFU/ml uzorka

3 - 24 kolonije na ploci 10° - | +
24 - 249 kolonija | 10* + 4 _
=250 kolonija =10° - ¥ +

= Interpretacija broja kolonija pri nasadivanju pri nasadivanju 20-rostrukog razrjedenja uzorka

= lzvor: Prista$ |, Abram M, Bubonja Sonje M, Ti¢ac B, Vu¢kovi¢ D, Tambi¢ Andrasevi¢ A. Bakteriologka dijagnostika infekcija
disnog sustava: smjernice za mikrobiolosku dijagnostiku Hrvatskog drustva za klinicku mikrobiologiju Hrvatskog lije¢ni¢kog
zbora. Zagreb: Hrvatsko drustvo za klinicku mikrobiologiju; 2015.




Uzorak za serolosku obradu

= Najkorisniji je parni serum

" Prvi ili akutni serum: unutar sedam dana od pojave simptoma

" Drugi ili rekonvalescentni serum: dva tjedna (ili vise) nakon
akutnog uzorka




Slina kao uzorak?

> Emerg Microbes Infect. 2017 Jun 7;6(6):e49. doi: 10.1038/emi.2017.35.

Additional molecular testing of saliva specimens Emerging

improves the detection of respiratory viruses Microbes
& Infections

KelvinKwTo ' 2 2 4 3 LuLu #, Cyril Cy Yip 2, Rosana Ws Poon 2, Ami My Fung 2,

Andrew Cheng > Daniel Hk Lui &, Deborah Ty Ho 4 lvan Fn Hung 1eT Kwok-Hung Chan I'e3s
12345

Kwok-Yung Yuen

> Ann Lab Med. 2023 Sep 1;43(5):434-442. doi: 10.3343/alm.2023.43.5.434. Epub 2023 Apr 21.

ANNALS OF Comparison of Nasal Swabs, Nasopharyngeal Swabs,
LABORATORY  and Saliva Samples for the Detection of SARS-CoV-2
MEDICINE and other Respiratory Virus Infections

EunJuJung T, Su Kyung Lee 2, Seon Hee Shin 2, Jin Soo Kim 2, Heungjeong Woo ',
Eun-Jung Cho 2, Jungwon Hyun 2, Jae-Seok Kim 4, Hyun Soo Kim 2




Samouzorkovanje za epidemioloski nadzor

EUROPEAN RESPIRATORY journal

FLAGSHIP SCIENTIFIC JOURNAL OF ERS

@

Head-to-head comparison of SARS-CoV-2 antigen-
detecting rapid test with self-collected nasal swab
versus professional-collected nasopharyngeal swab

Andreas K. Lindner, Olga Nikolai, Franka Kausch, Mia Wintel, Franziska Hommes, Maximilian Gertler, Lisa J. Krager,
Mary Gaeddert, Frank Tobian, Federica Lainati, Lisa Képpel, Joachim Seybold, Victor M. Corman, Christian Drosten,
Jorg Hofmann, Jilian A. Sacks, Frank P. Mockenhaupt, Claudia M. Denkinger

European Respiratory Journal 2021 57: 2003961; DOI: 10.1183/13993003.03961-2020

+* X %

Research articles * EU I..()SU rvei"ance

Self-sampling for community respiratory illness: a new tool
for national virological surveillance

rmingham?, A Charlett®, A Lackenby?, J Ellis?, C Sadler?, P Sebastianpillai®, C Powers? D

JOURNAL OF PATHOLOGY,

MICROBIOLOGY AND IMMUNOLOGY

& Open Access @ ®

Diagnostic performance of patient self-collected oral swab
(tongue and cheek) in comparison with healthcare worker-
collected nasopharyngeal swab for severe acute respiratory
syndrome coronavirus-2 detection

Original Article

Arati Mane &% Shilpa Jain, Ankita Jain, Vijay Nema, Swarali Kurle, Vandana Saxena, Michael Pereira,
Atul Sirsat, Gaurav Pathak, Vikalp Bhoi, Shailaja Bhavsar, Samiran Panda

First published: 04 August 2022 | https://doi.org/10.1111/apm.13266

+* X

* Eurosurveillance

Research articles

Self-sampling for analysis of respiratory viruses in a large-
scale epidemiological study in Sweden

otzen-Ostlund B Zweygberg-Wirgart=-, C G Sundin™, A Ploner’, O Nyrén', A Linde”




Od dijagnostike do nalaza

" |dentifikacija se izvodi u skladu s laboratorijskim postupcima za
identifikaciju mikroorganizama

" Kad je moguce, testiranje osjetljivosti na antimikrobne lijekove
prema smjernicama Odbora za pracenje rezistencije Akademije
medicinskih znanosti Hrvatske (AMZH) i smjernicama EUCAST-a
(European Committee on Antimicrobial Susceptibility Testing)

" |zdavanje nalaza: pozitivan vs. negativan nalaz!




Zakljucak

= Za pravilno uzorkovanje klju¢na suradnja lijecnika (i drugog
medicinskog osoblja) s mikrobioloskim laboratorijem

= Slijediti upute/smjernice o pravilnom odabiru, uzimanju i
transportu uzoraka za dijagnostiku respiratornih bolesti

" Procjena adekvatnosti uzoraka prije mikrobioloske obrade

" Samouzorkovanje - novi nacin provodenja epidemioloskog
nadzora (surveillance)




Hvala na pazniji!



Suvremene spoznaje o epidemiologiji, kiinickoj slici, laboratorijskoj dijagnostici,
terapifi 1 prevencifi respiratornih infekcija, Zagreb, 15. svibany 2023.

Novi trendovi i dijagnosticke strategije u
otkrivanju SARS-CoV-2 infekcije

Prof. dr. sc. prim. Jasmina Vranes, dr. med.

Medlicinski fakultet Sveucilista u Zagrebu

& Nastavni zavod za javno zdravstvo ,,Dr. Andrija Stampar”
jasmina.vranes@stampar.hr



i Molekularna mikrobiologija

= Kulturomika obiljezila
19. i 20. stoljece

= Danas nove
mogucnosti: genomika,
transkriptomika,
proteomika,
metabolomika...



i COVID-19: mikrobioloska dijagnostika

SARS-CoV-2

____ Spike (S1 & S2)

Nucleocapsid (N)

.~ Membrane (M)

P Envelope (E)

. _____ssRNA (+)

RT-gPCR
Druge
amplifikacijske
metode

Brzi testovi
Sekvenciranje

Serologija



Real-time PCR

Real-time PCR is kinetic

Detection of “amplification-associated fluorescence™ at each
cycle during PCR.

No gel-based analysis at the end of the PCR reaction

Computer based analysis of the cycle-fluorescence time course

-
i

Increasing
fluorescence

]. Log-view aug galEiglss
this part

Linear plot 234880 14 WX a4 mm a4 w44 e

Bt e

PCR cycle

’ Nigel Walker, NIEHS (www)




Ct (cycle threshold) vrijednost RT-PCR testa:

Broj PCR ciklusa neophodnih da bi se targetirana sekvenca
amplificirala do detektabilne razine

rtPCR and SARS-CoV-2 Cycle Threshold Value

B Ctvalue is oftentimes
RNA extraction . . .
associated with real-time
PCR (rtPCR) or
fluorescence-based PCR

Reverse
transcription

fifimr€__ i

rtPCR
Dye amplification

Positive

Fluorescence

Threshold

— - —— - - -

Negative

Copies per reaction (Ct)

Public Health England. Understanding cycle threshold (Ct)in SARS-CoV-2 RT-PCR: a guide for health protection terms. 2020.



Brojni Cimbenici utjeCu na Ct vrijednost: ciljni geni, metoda detekcije,
ekstrakcija RNA da ili ne, uCinkovitost amplifikacije, vrsta PCR uredaja......

Kako uzorkovanje utjeCe na Ct vrijednost PCR testa?

Good quality sample ) .
Viral transport medium Covid-19 positive

J Covid-19 negative

Viral inactivation 34 Ct Cut-off

Preservationof virus 5 SARS-CoV-2 culture infectivity
structure



Danas su dostupni u potpunosti automatizirani visoko-
protocni gPCR uredaji (1.300 uzoraka /dan!)

COBAS® 6800/8800 Multiplex RT-gPCR




Druge amplifikacijske metode: RT LAMP, etc.
(Loop-mediated isothermal AMPIification)

http://loopamp.eiken.co.jp/e/lamp/anim.html



http://loopamp.eiken.co.jp/e/lamp/anim.html

Point-of-care testiranje (POCT)

=  WHO ASSURED Kkriteriji za brze testove:

= A=affordable

= S=sensitive

= S=specific

= U=uwser friendly (simple to perform in a few steps with minimal training)
= R=robust and rapid (results available in less than 30 minutes)

= E=equipment free

= D= deliverable to those who need the test



i DNA-based POCT




* Brzi antigenski testovi




Sekvenciranje —-WGS danas POCT!
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Simplified point-of-care full SARS-CoV-2 genome sequencing using nanopore technology. Image
Credit: vchal / Shutterstock
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https://www.medrxiv.org/content/10.1101/2021.07.08.21260171v2

CRISPR-Casl13

Clustered Regulary Interspaced Short Palindromic Repeats

e i Fluorescence Detection

Mestrovi¢ T. Rapid detection of SARS-CoV-2 with portable
CRISPR-based mobile phone diagnostic test. News, Oct 4, 2020.



Genomika, metagenomika | metabolomika

(Morgen & Huttenhover. Determining the population diversity
based on 16s rRNA. PLOS Computational Biology 2012;8)
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Suradnici u dijagnostici SARS-CoV-2 infekcije (NZJZ AVS):

prof. dr. sc. S. Ljubin Sternak, dr. J. Knezevic, dr. S. Suto, prim. mr. sc. T. Marijan, mr. sc. V.
TiCi¢, dr. M. Anusic, dr. N. Prazi¢, ing. M. Kvaternik Celjak, ing. S. Cesic, ing. A. Haramustek, ing.
Z. Begi¢, ing. K. Stepusin Seferovi¢, ing. T. De Zan, ing. V. Pti¢ek, Z A StipCi¢, i drugi




Infekcija uzrokovana
rinovirusom- prolazna
neugodnost ili teska bolest?

Prof.dr.sc. Suncanica Ljubin Sternak, prim.dr.med.



Rinovirusi - otkrice |
klasifikacija

1956 izolirani na stanic¢noj kulturi bubrega
majmuna

* prvotno prepoznato oko 100 serotpiova koji
pripadaju vrsti Ai B
2006 otkrivena nova grupa rinovirusa (grupa C)
molekularnim tehnikama
e danas oko 170 genotipova (tipova)

e pripadaju istoj vrsti ako je slicnost dobivena
sekvenciranjem >70%

e isti tip ako je slicnost 87-90% ovisno o dijelu
genoma koji se sekvencira

Razliciti st. Receptori* za vrste
e RV-A=|CAM-1iLDL-R
e RV-B=ICAM-1
e RV-C=CDHR3

Picornaviridae

e obitelj

Enterovirus

* rod

Rhinovirus A
Rhinovirus B

Rhinovirus C

*|CAM — intercelluler adhesion molecule; LDL-R — low density lipoprotein receptor; CDHR3 — cadherin related family member 3

® vrsta

e tip



Rinovirusi — klinicka slika

e U 2019 zabiljezeno je 17,2 bilijuna slucajeva infekcija gornjeg disnog
sustava (URTI) na globalnoj razini; prosjecno djeca godisnje imaju 8-
12 URTI, a odrasli 2-3 URTI

e Rinovirusi su najcesci uzrocnici prehlade
e Djeca — dvije rinovirusne infekcije na godinu

e Odrasli— jedna infekcija godiénje (Izvor: CDC, National Center for Immunization and
Respiratory Diseases)



Uzrokuju li rinovirusi samo infekcije gornjeg disnog

sustava?

Vecina RV se najucinkovitije replicira u stanicnoj
kulturi pri 33-35°C, pa se pretpostavljalo da ¢e vise
temperature u donjim disnim putevima (LRT)
onemoguciti umnazanje virusa i razvoj LRTI

Izravna mjerenja u donjim diSnim putovima
pokazala su da temperatura od 33—35 °C u velikim i
srednjim diSnim putovima predstavlja idealnu
temperaturu za replikaciju RV.

Temperatura malih disnih putova priblizava se
sredisSnjoj temperaturi od 37°C. Ipak, pokazalo se
da in vitro epitelne stanice donjih disnih putova
podupiru replikaciju RV mnogo bolje nego stanice
dobivene iz gornjih disnih putova

Nova istrazivanja pokazala su da se optimalna
temperatura znacjno razlikjuje izmdu RV tipova te
da se neki ucinkovito repliciraju pri 37°C
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Prevalencija rinovirusa u djece s bronhiolitisom |
pneumonijom — meta-analize

Final number of

Authors Pub;;cae;tlon Population Examined included Sample size Rhinovirus prevalence
studies
Children < 2 years with 19.29% "

Kenmoe et al. 2020 bronchiolitis 51 79,803 (95% CI 16.67-22.04%) *
Children with 29 1%
. . . (6]

Pratt et al. 2022 communlty-acqulred 186 152,209 (95% CT 19.5-24.7%)
pneumonia

Izvor: Ljubin-Sternak S and Mestrovic¢ T. Rhinovirus—A True Respiratory Threat or a Common Inconvenience of Childhood? Viruses 2023

RV je drugi uzrocnik po ucestalosti bronhiolitisa i pneumonija u djece nakon RSV-a



Rinovirusi — nasa iskustva
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Viral pathogens associated with acute respiratory illness in
hospitalized adults and elderly from Zagreb, Croatia, 2016

to 2018
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Abstract

Aims: To investigate the viral etiology of acute respiratory infection (ARI) in
hospitalized adults and elderly patients in Croatia, compare the prevalence of
detected viruses, and to determine clinical characteristics and seasonal occurrence of
investigated infections.

Methods: From January 2016 to June 2018, a total of 182 adult patients presented
with symptoms of ARI and admitted to the hospital were tested for 15 respiratory
viruses by multiplex reverse-transcription polymerase chain reaction. Clinical data
were collected by retrospective analysis of the patient's chart.

Results: A virus was identified in 106 (58.5%) of the patients. The most commonly
detected virus was influenza virus (41.5%), followed by respiratory syncytial virus
(13.8%), human metapneumovirus [13.0%), parainfluenza viruses (12.2%), rhino-
viruses {11.4%), adenovirus and coronaviruses with egual frequencies (3.3%), and
enterovirus {1.6%). The serum level of C-reactive protein and white blood cell count
were significantly lower in patients with respiratory viruses identified when
compared with those in whom no virus was detected (P< 0,001 and P=0.007,
respectively). There were no differences in clinical symptoms according to the type of
the detected virus, except for more frequent illness exposure recall for influenza
infection (P=0.010) Influenza, parainfluenza, and pneumoviruses were detected
mostly in winter months, while rhinoviruses in autumn and spring.

Conclusions: In addition to influenza, pneumoviruses rhinoviruses, and parainfluenza
viruses play an important role in etiology of ARls in adults. Fast and accurate
laboratory diagnosis for respiratory viruses in routine practice is needed for clinicians
optimally manage patients with ARl and potentially avoid the unnecessary use of

antimicrobial drugs.
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The Emerging Role of Rhinoviruses
in Lower Respiratory Tract Infections
in Children = Clinical and Molecular
Epidemiological Study From Croatia,
2017-2019
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Rhinoviruses (RVs) are increasingly implicated not only in mild upper respiratory tract
infections, but also in more severe lower respiratory tract infections; however, little
Is known about species diversity and viral epidemiclogy of RVe among the infected
children. Therefore, we investigated the rhinovirus (RV) infection prevalence over a
Z-year pericd, compared it with prevalence patterns of other common respiratory
viruses, and explored clinical and molecular epidemiclogy of RV infections among
E£90 children hospitalzed with acute respiratory infection in north-western and central
parts of Croatiz. For respiratory virus detection, nasopharyngeal and pharyngeal flocked
swahs were 12ken from each patient and subsequently analyzed with multiplex RT-PCR.
To determine the RV species in a subset of posttive children, S'UTR in RvV-positve
samples has been seguenced. Mucleotide sesguences of referent RV strains were
retrioved by searching the database with Basic Local Alignment Tool, and used to
construct alignments and phylogenetic trees using MAFFT multipte sequence alianment
tool and the maximum Ekeihood method, respectively. Inour study pogulation AV
was the most frequently detected virus, diagnosed i 107 patients (33.4%), of which
60.4% was detected as a monoinfection. Median age of Rv-infected children was
2.25 years, and more than half of chidren infected with RV (55.8%) presentad with lower
raspiratory tract infections. Most RV cases wera detected from Septemiber to Decamber,
and all three species co-circulated during the analyzed period (2017-2019). Sequence
analysis based on 5'UTH region yielded 69 distinct strains; the most prevalent was RV-C
(47 4%) followed by RV-A (44.7%) and AV-B (7.0%). Most of RV-A sequencas formed

Detection rate among RV positive patients
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HMPY



Rinovirusi — nasa iskustva
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Rinovirusi — nasa iskustva

e Od ukupno 197 HRV-pozitivnih
uzoraka, sekvencirano je 76
(39%

 Ampilfikacija, sekvenciranje i
analiza 395 bp 5’ UTR regije

e Najcesdi su bili HRV-C (47.4%
zatim HRV-A (44.7%) i HRV-B
(7.9%

* Nije bilo znacajne razlike u
simptomima i klinickoj

prezentaciji s obzirom na vrstu!
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Rinovirusi — nasa iskustva

Vedina slucajeva je detektirana od rujna do sijecnja, sve tri vrste su cirkulirale tiejkom analiziranog perioda (2016-2018)

30 120%
. o
25 i BlOO/c
.t c
P 2
st = 80%
S a
20 ot I - v
. . o - . 2
ooy N TR £ 60%
: : .--, P Q
15 ' Do =
I S S 40%
S P v
>4 : S
10 oo " = ., "
- P . 20% AN .
o. : -. h . .
5 . : 5 - 0% 2 a :
. N .. O VW WYWWWYWWWW®D WO WO MNMNSIMNIMSMSSISIMSIMSDRSSS®WWW®M M
‘e . - = Lo e e e T e e e O e e O e e N e e T e T e S e e e O e e e O O O e e e B |
- . - O 00000000 OCCQCOoOOOCOOOCOCDOODOODOCOC OO O OO O
|'| l H H H Ll §888888885849884884§4§89484§48g88884¢8
0 . n n " n w N M SN O~ AN AN mMmS N O~ AN A NmMm SN0
— = - - = -
N
N R LN Wl o month/year
[ 1A 1B EEEC e Total HRVs detected by multiplex [ A/ == a=RSY eeses HMPY PIVs HRV

S. Ljubin-Sternak et al. Front in Microbiol. 2019 Civljak et al; ] Med Virol. 2019



Nasa iskustva — sezonstvo respiratornih virusa
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Respiratorni sincicijski i metapneumovirus 05-2017
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. CE-IVD

Tailored respiratory
diagnostic solutions

Enabling clinical laboratories to identify multiple
respiratory pathogens in the same sample
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1 I About Biosistemi d.o.o.

With more than 30 years in business as a stable and growing company in service of
science and diagnostics, activities of Biosistemi d.o.0. are based on knowledge,

experience and focus of the sales team, application and service support, and
professional logistics.

Professionalism, partnership, teamwork, integrity, and open communication are our
basic principles of cooperation with customers, dealers and within Biosistemi.

MISSION

Our purpose is to use our knowledge and expertise in creating tailor-made workflows in
partnership with the customer and provide reliable quality support to accelerate
research, encourage innovation and improve outcomes in diagnostic area.

VISION
We have dedicated ourselves to becoming a partner of choice that contributes to
w

improving lives by making future a reality. & 2
bi@sistemi
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_TI In partnership with leading brands in the field of molecular
biology and pathogen research, as well as prominent diagnostic
brands with extensive portfolio of respiratory pathogen detection
solutions for every laboratory.

ThermoFisher
SCIENTIFIC

_dacace a*Clonit

BIOTECNOLOGIES
-
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_I We present you our complete workflow
adjustable for laboratory throughput,
experience and ease-of-use

Receive samples Prapare samples Real-time PCR Analyze and report

———
=

i

Flow Cytometry

bi@sistemi



Receive samples

Prepare samples

PRODUCT

SaMag™ Viral Mucleic
Acid Extraction Kit

SaMag™ Bacterial DNA

Extraction Kit

SaMag™ STD DNA
Extraction Kit

SaMag™ TB DNA
Extraction Kit

SaMag™ Tissue DNA
Extraction Kit

SaMag™ Blood DNA
Extraction Kit

SaMag™ FFPE DNA
Extraction Kit

CAT.

SM0O03

sM0o06

SM0oo7

sMoos

SMo04

SMOO1

S5M0o0s

TYPE

CEIVD

CEIVD

CEIVD

CEIVD

CEIVD

CEIVD

CEIVD

COMPOSITION

1 kit {48 extractions) including all
plastic disposables

1 kit (48 extractions) including all
plastic disposables

1 kit {48 extractions) including all
plastic disposables

1 kit (48 extractions) including all
plastic disposables

1 kit {48 extractions) including all
plastic disposables

1 kit (48 extractions) including all
plastic disposables

1 kit {48 extractions) including all
plastic disposables

DESCRIPTION

For extraction of viral nudleic acids from plasma, serum or cell-free body
fluids

For extraction of genomic DNA from both Gram-positive and Gram-negative
bacteria from a variety of matrixes

For extraction of STD DNA (for ex. Chlamydia trachomatis, Neisseria
gonorroeae, Human Papilloma Virus...etc.) from swabs, urine, seminal liquid

For extraction of Mycobacterium tuberculosis DNA from clinical specimen or
culture

For extraction of genomic DNA from a variety of tissues
For extraction of genomic DNA from whaole bleod, peripheral blood
mononuclear cells or buffy coat

For extraction of genomic DNA from FFPE samples

bi@sistemi
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Image

—

Name

MagMAX Viral/Pathogen Nucleic
Acid Isolation Kit

MagMAX Viral/Pathogen Il (MVP
I} Mucleic Acid Isclation Kit

MagMAX Viral/Pathogen Ulira
Mucleic Acid Isolation Kit

MagMAX Pathogen RNA/DNA Kit

Sample Type I
Eh‘!.lll
Blood
Buccal swab
Cell Cutures Receive samples Prepare samples
Plasma serum
Fecesz
Salva

Crther swabs

Blood

Buccal swab
Cell Cultures
Plasma serum
Eaie run. Decide which automated punfication system is right for your laboratory research or testing.
Saliva

Other swabs

KingFisher Automated Purification Instruments

Each benchtop KingFisher purification instrument is designed for processing at different throughput levels, volume

KingFisher

Blood
Buccal zwab
Cell Cultures

Plasma serum

instrument

Duo Prime Flex Apex

Feces
Saliva
Other swabs

Blood
Buccal swab
Cell Cultures

bi@sistemi
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3

iLr Validated workflow Single tube Affordable price
Its full workflow, from sample Detecting & viruses-and an Easily adopt this panel and never
preparation to software-generated endogenous internal control, all in a overpay for the targets you need
result in just 3 hours, makes it 8asy single well, makes it easy to parform
to implement routing patient testing

Real-time PCR Analyzeo and report

PCR permance Controls included Flexible throughput
High sensitivity for the vast majority of Included RMase P and positive Scatable to fit your needs, aliowing
strainia gives you confidence in resdlts conitrols offer refiable runs; you to 168t fram 1 10,94 samples,
5 A51334 TAQPATH COVID-19 RNASE P COMBO 1000 RXNS
i 3 A51334RR | TAQPATH COVID-19 RNASE P COMBO EACH
25 A48067 TAQPATH COVID-19 CE-IVD KIT EACH
. _ 28 A49867RR  |TAQPATH COVID-FLU-RSV ASY KIT EACH
A47814 TAQPATH RTPCR COVID-19-1000RXN EACH
' A49538 TAQPATH COVID-FLU ASY KIT EACH
A51330 TQPATH COV-19 MS2 COMBO KT 2.0 1000 RXNS
ThermoFisher A49956 TOPTH COVID FLU RSV ASSAY KIT EACH
SCIENTIFIC A49958 TQPTH COVID FLU RSV DIL BUFFER EACH

bi@sistemi
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Raal-tima PCRH

Analyzeo and report

V439-48FRT |ARVI Plus Real-TM

V57-100FRT |ARVI Screen Real-TM

R-V33-FRT Avian A Screening & Avian H5N1 Typing FRT
B84-100FRT |Bordetella pertussis/B.parapertussis/B.bronchiseptica Real-TM
V54-50FRT |Influenza A HIN1 & H3N2 Real-TM

V47-50FRT Influenza A H5 H7 H9 Typing FRT

V36-100FRT |Influenza A, B Real-TM

B50-50FRT  |Legionella pneumophila Real-TM

V65-50FRT |MERS-SARS CoV Real-TM

H3611-50FRT [MTB MDR Real-TM

B15-50FRT |MTB Real-TM

B41-50FRT Mycobacterium tuberculosis Diff Real-TM
B42-4-50FRT |Mycoplasma pneumoniae / Chl. pneumoniae Real-TM
B42-4-100FRT|Mycoplasma pneumoniae / Chl. pneumoniae Real-TM
B76-50FRT Pseudomonas aeruginosa Quant Real-TM

V435-100FRT

SARS-CoV-2 Real-TM

V448-100FRT

SARS-CoV-2/HrsV/Influenza A/B Real-TM

V440-100FRT

SARS-CoV-2/Influenza A/B Real-TM

V55-50FRT

Swine Influenza Virus H1 Real-TM

3

Validated workflow
Its full worktlow, from sample
preparation o software-generated

result in just 3 hours, makes it 8asy

to implement

PCR performance
High

strains gives you confidence in resuits

sensitivity for the vast majority of

Single tube
Detecting & viruses-and an
endogenous internal control, all in

single well, makes it easy ta p—*flu 1

routineg patient testing

Controls included
Included RMase P and positive

controls offer refiable runs,

tirne after ime

(Sacace

T
BIOTECNOLOGIES
—

bi@sistemi
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Affordable price
Easily adopt this panel and never

overpay for the targets you need

©

Flexible throughput
Scatable to fit your needs, aliowing
viou to fest from 1 to 94 samples,

as needed
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Raal-tima PCRH

Analyzeo and report

EBR019032

M. tuberculosis Complex

EBR012032

Mycoplasma pneumoniae

EBR008032

Adenowvirus

EBR011032

Legionella spp.

EBR0O07032

Legionella pneumophila

EBR010032

Mycobacterium avium Complex

RT-25HT

Cowvd 19 HT Screen (N1,N2)

RT-25HT501

Cowvid 19 HT Screen 501 (N1,N2, S gene)

RT-26

Flu A/Flu B/ SARS-CoV-2

RT-27

Cowvd Variant Catcher

RT-27v2

Cowvd Ultra Variant Catcher

3

Validated workflow
Its full workflow, from sample
preparation to software-generated
result in just 3 hours, makes it 8asy

to implement

PCR performance
High sensitivity for the vast majority of
strains gives you confidence in resuits

R

Single tube Affordable price

Detecting & viruses-and an Easily adopt this panel and never

overpay for the targets you need

©

endogenous internal control, all in a
single well, makes it easy to parfarm

routineg patient testing

Controls included
Included RMase P and positive

Flexible throughput
Scatable to fit your needs, aliowing
controls offer reliable runs, viou to fest from 1 to 94 samples,
tirne after time as needed

Clonit

bi@sistemi
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Raal-tima PCR

Format

-

QuantStudio 5
Real-Time PCR System

TagMan array plates

Analyze and report

QuantStudio 7 Flex
Real-Time PCR System

TagMan array plates,
TagMan array cards

QuantStudio 7 Pro QuantStudio 12K Flex
Real-Time PCR System | Real-Time PCR System

TagMan array plates,
TagMan array cards

TagMan array plates,
TagMan array cards,

OpenArray plates

Throughput

Low to medium

Medium to high

Medium to high

Very high

Run time

96-well block: <30 min
384-well block: <35 min

96-well block (fast): 30 min
384-well block: 35 min

96-well block: 30 min

* 96-well block: 30 min
* 384-well block: 35 min

384-well block: 35 min | » Gene expression: 2 hr

* Genotyping: 4 hr

Automation

No

Yes

Yes

Yes

CEIVD

CEIVD

bi@sistemi
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Flow Cytometry

Extracellular vesicles
(A) COPD
cb3
CD144 H s (B) Asthma
Bead Array et %
IL-4R
Mast cells

IL-18R

NKG2D
Natural killer cells

Regulatory B lymphocytes

(C) AILRT

. PBMC analyzed by t-SNE to MBA to detect
Data analysis by | identify leukocyte subpopulations AMESARS CoV-2
flow cytometry ’_ - antibodies (serum)
85 4 -_‘?& e a "'.J o
W o8 @ w
Microspheres T 7 Hemagglutinin-specific . }'i-
to recognize virus proteins memory B cells
D) Tuberculosis
tTnER ©) 4 cose
5 TADF 4 coaoL
GAL-9 & =
. 4 I
£ TNFm @ _ nKezo §
(E) Lung cancer Monocytes  Soluble components CD8'TCR.,* Central memory T cells
: cD25
: ) %% " 4, $ Regulatory T cells
+ - .0, y © (LAPH) :
Regulatory CD4* cells LAY = _

t Regulatory CD8* cells t[i-35]

Regulatory B cells Regclatory T cela (=aiR

(TERT#)

Flores-Gonzalez J, Cancino-Diaz JC, Chavez-Galan L. Flow Cytometry: From Experimental Design
to Its Application in the Diagnosis and Monitoring of Respiratory Diseases. Int J Mol Sci. 2020
Nov 22;21(22):8830. doi: 10.3390/ijms21228830. PMID: 33266385; PMCID: PMC7700151.

Flow Cytometry: From Experimental Design to Its Application
in the Diagnosis and Monitoring of Respiratory Diseases
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Infectious disease testing

eal-time PCR research for molecular
etection of infectious disease pathogens

S . Common ABR markers of interest
Antibiotic resistance (ABR)

Respiratory tract

Targeted panels aac(@")-1b-cr blaOxXA femA qnrA
testing solutions @{ T 209 testing solutions blaACC blaPER-1 morl gnB
Example: Chlamydia pneumoniae, Moraxella catarmalis, Kiebsiella pneumoniae blaAC blasHv mcr2 gnrs

blaCMY blaTEM mer3 sull

blaCTX-14 blaVES mecA sulz

Syndromic panels blaDHA blaViM mecC tetA

ﬁ Targets: 10 to 30 biaFOX cfr met4 tatB

Example: Viral and bacterial targets blaGES cfftAl nimB teth

blalMP dffAs nimlJ fats

biakKPC ermA nimE vanA

blaMOX ermB nimH vanB

blaNDM ermc nimd . vanz

Maximize return on investment Scalable and efficient Detect all relevant pathogens
We offer a variety of PCR platforms Our selection of formats for real-time Interrogate carefully curated content

with different capacities to allow you PCR assays will enable you to with our predesigned microbial b I @ S I S t e I I I I
to expand and adapt your menu as process tens to hundreds of samples panels, or customize your own panel if

FOLURTRUSTZD PARTHER 1M CREATIMNG TH
testing needs change. per day on a single instrument. you are interested in specific targets.




Real-time PCR research for molecular
detection of infectious disease pathogens

Respiratory tract targets

Adenovirus Coronavirus OC43 Human metapneumovirus (hMPV) Moraxelia catarrhalis Respiratory syncytial virus A (RSV Aj
Bocavirus Caxiella burnetii* Influenza A (pan) Mumps virus Respiratory syncytial virus B (RSV B)
Bordetsila (pan) Enterovirus (pan) Influenza A/HT-2009 Mycoplasma pneumaoniae Rhinovirus

Bordetella holmesii* Enterovirus D68 Influenza A/H3 Parainfiuenza virus 1 SARS-CoV (SARS)

Bordetella pertussis Haemophilus influenzae Influenza B Parainfiuenza virus 2 SARS-Col/-2

Chlamydia pneumoniae Herpesvirus 6 (HHVE) Klebsialla pneumoniae complex Parainfluenza virus 3 Staphylococcus aureus

Coronavirus 229E HHV3 (varicella zoster virus) | egionalla pneumophila Parainfluenza virus 4 Streptococcus pneumeoniae
Coronavirus HKU1 HHV4 (Epstein-Barr virus) Measles virus Parechovirus

Coronavirus NLB3 HHVE [eytomegalovirus) MERS-CoV Pneumocystis jirovecii

* Only available on the Applied Biosystems™ TagMan™ Array Respiratory Tract Microbiota Comprehensive Card.

Target cu!orcode:| Bacterium | Fungus | Virus |
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Utjeca] COVID-19 pandemije na
uobicajene sezonske cikluse respiratornih
virusa od posebnog znacaja

Irena Tabain, Ivana Ferencak, ieljka Hruskar, Anita Jurié, Josipa Kuzle, Dragan Juri€,

Maja Bogdanié, Tatjana Vilibi¢-Cavlek, Goranka Petrovié¢

Hrvatski zavod za javno zdravstvo

RC MiZ za virolosku dijagnostiku infekcija diSnog i probavnog sustava

Suvremene spoznaje o epidemiologiji, klini¢koj slici, laboratorijskoj dijagnostici, terapiji i prevenciji respiratornih infekcija

Zagreb, 15. svibnja 2023. godine



- ]
Symptoms Symptoms
are mild are severe
v Stuffy nose, coughing .
Causes mild and sore throat Muscle or body
fatigue aches throughout
the body
- Respiratory
Onset is gradual infection -

Onset is sudden



Number of RSV positive

Dvogodisnji ciklus RSV epidemija

14 months 15 morthe 16 monhs 15 months 16 months
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||:| Mumber of RSV positive patients |

Figure |
Seasonal occurrence of respiratory syncytial virus infections (number of cases) in Croatia (1994-2005).

Nakon velike RSV epidemije, slijedi mala RSV epidemija nakon 14-16
mjeseci i opet 8-10 mjeseci velika RSV epidemija
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RSV epidemije-iskustva u EU
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Influenca 2012-2019 u RH
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Influenca sezone u EU

COVID-19 national
emergency declared in 2020
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Primjena ne-farmakoloskin mjera
Kontrola Sirenja SARS-CoV-2

Utjecaj na ostale viruse: influenca
| RSV
sezone mogu izvan uobicCajenih

okvira i s poveCanim brojem
oboljelih

Covid-19 pandemija
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- RSV potvrdeni slucajevi 2020-2022

Daily new confirmed COVID-19 cases per million people

7-day rolling average. Due to limited testing, the number of confirmed cases is lower than the true number of
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Influenca 2017-2022
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Influenca 2021-2023

Daily new confirmed COVID-19 cases per million people

1400 7-day rolling average. Due to limited testing, the number of confirmed cases is lower than the true number of
infections.
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* Tijekom pandemije uoCena je promjena u dinamici
detekcije RSV I influence.

* Preporuca se uspostava cjelogodisnjeg pracenja
aktivnosti SARS-CoV-2, RSV I influenca virusa kako
bismo Im odredili obrasce pojavljivanja.

e vazno u svrhu uspostave odgovarajucih i pravovremenih
javno-zdravstvenih preventivnih mjera



Mikoze respiratornog sustava

Ana Ci¢mak
HZ)Z
Odjel za mikolosku dijagnostiku
15.5.2023.



Gljivicne infekclyyje KOPB bolesnika

» KOPB- kroni¢na nespecifi¢na inflamatorna bolest sa opstrukcijom
diSnih puteva, destrukcijom alveola, poremec¢ajem funkcije cilijarnog
epitela, fagocitnog sustava I NK aktivnosti

4. mjesto uzroka morbiditeta/mortaliteta sa kontinuiranim porastom
Incidencije u svijetu
* najCeSca kronicna bolest u kriti¢nih bolesnika, 22%

* [jjeCenje KOPB-a dugotrajno 1 visokim dozama kortikosteroida,
sirokospektralnim antibioticima I Imunosupresivima je znac¢ajan rizi¢ni
faktor kolonizacije I infekcije gljivama

Shahi i sur.:Aspergillus colonization in patients with chronic obstructive pulmonary disease, 2015.

Aspergillus infection in chronic obstructive pulmonary diseases; Liang Guo i sur.,2022.



Gljivicne infekclyyje KOPB bolesnika

» Aspergiloza pluca: senzibilizacija, kroni¢na plu¢na aspergiloza (KPA),
invazivna pluc¢na aspergiloza (IPA)

 KOPB 3. 14. stupnja je najznacajniji predisponirajuci ¢imbenik
kolonizacije/infekcije Aspergilusom kod bolesnika na intenzivnoj njezi

* 1,63% KOPB bolesnika ima koloniziran donji respiratorni trakt (DRT)
Aspergilusom, a 22,1% njih ima vjerojatnu IPA

Shahi i1 sur.:Aspergillus colonization in patients with chronic obstructive pulmonary disease, 2015.



Gljivicne infekclyyje KOPB bolesnika

e Nedostatak specificne klinicke slike 1 uniformnih dijagnostickih kriterija
* Definicija kolonizacyje: >1 pozitivna kultura/3 uzastopna mjeseca
« Uzorcl: sputum, BAL, aspirat traheje

 Prevalencija kolor_lizacié'e Aspergilusom 24,6% ; 44% A. fumigatus, 31% A.
flavus, 6,2% A. niger, 6,2% A. terreus, 6,2% A. orezea, 6,2% A. tubingensis

* Izolacija P. aeruginosa u egzacerbiraju¢em KOPB-u visoko je povezana sa
1Izolacijom Aspergillus vrste)

Shahi i sur.:Aspergillus colonization in patients with chronic obstructive pulmonary disease, 2015.
Linrui Xu i sur.: A Higher Rate of Pulmonary Fungal Infection in Chronic Obstructive Pulmonary Disease Patients
with Influenza in a Large Tertiary Hospital, 2019.



Gljivicne infekclyyje KOPB bolesnika

Dijagnosticke metoda dokazivanja PA
» Kultivacija uzorka DRT/48-72h, niske osjetljivosti;
<30 % kod IPA, kroni¢ne nekrotiziraju¢e PA (KNPA), kroniCne
kavitarne PA (KKPA), alergijska bronhopulmonarna aspergiloza
(ABPA)
< 10% kod aspergilusnih nodula
« Mikroskopija; <10% pozitivnih nalaza

 BAL- GM test; 80-90% O i1 S za sve oblike IPA, 75% za KPA (lazno +
tijekom terapije PIP/TZP 1 AMC

e Serum-GM test; 20-80% za IPA, 20-30% za KNPA, 10-65% KPA



Gljivicne infekclyyje KOPB bolesnika

 1gG detekcija temeljna u dijagnostici KPA (O 70-90%), nije prikladno za
IPA-KOPB tijekom terapije kortikosteroidima 1 imunoloSkog poremecaja
same bolesti

e PCR krv/serum visoka O 1 S, na test ne utjeCe primijenjena terapija, ne
razlikuje kolonizaciju od infekcije, otezano zbog debljine stani¢nog zida

« MNGS: rana dijagnostika specificnih patogena, ne razlikuje kolonizaciju od
infekcije oteZano zbog debljine stani¢nog zida, ne preporuca se kao
monodijagnostika

 Biopsija pluca; invazija hifa u plu¢no tkivo je dijagnosticki kriterij PA

 Preporuka dijagnostike KOPB bolesnika s visokim rizikom za IPA:
kombinacija visestrukih testova



Karakteristike IPA- KOPB i IPA hematoloskih bolesnika

karakteristike IPA- KOPB IPA hematoloskih bolesnika
Klinicka slika Pneumonija otporna na antibiotsko Visoka temperatura
lijeCenje Bol u prsima
Pogorsanje dispneje Kasalj
Hemoptiza
Radioloski nalaz Nespecificne konsolidacije i Klinasta konsolidacija
noduli Noduli

,Halo” znak
,Zracni polumjesec”

Liang Guo i sur.: Aspergillus infection in chronic obstructive pulmonary diseases, 2022.



Dijagnostika i terapija IPA KOPB bolesnika

Dokazana IPA Vjerojatna IPA Moguca IPA
Pozitivan histopatoloski Postoje faktori rizika domacina: 3. i 4. Kombinacija faktora rizika od strane
nalaz stupanj KOPB, kortikosteroidna terapija, domacdina + klinicki kriterij

Klinicki kriterij; dispneja koja traje uz Bez etioloskog dokaza

antibiotsku terapiju, nove abnormalnosti u
radioloskim prikazima tijekom zadnja 3
mjeseca

Mikrobioloski kriterij: izolacija Aspergilusa u
kulturi, pozitivna mikroskopija, detekcija 1gG
i/ili 2 uzastopna pozitivha GM u serumu

antifungalna profilaksa se ne primjenjuje

Uvodenje AF th dokazanih i vjerojatnih IPA, te moguce IPA sa progresijom simptoma i radioloskih nalaza:
1. vorikonazol
2. AMB lip
3. drugi azoli /POSA, ESA



Mikoze nosa I paranazalnih sinusa

* 13% opc¢e populacije boluje od rinosinusitisa
o Stalna izlozenost sluznice mikroorganizmima iz zraka

e Faktori rizika domacina: anatomska nepravilnost, oStecenje sluznice,
nosna polipoza, imunogenetika, tip | preosjetljivosti

» Kolonizacija bakterijama P. aeruginosa I S. aureus rizi¢na je podloga
kolonizaciji/infekciji gljivama Aspergillus spp., tamne plijesni:
Alternaria, Cladosporium, vrste Reda Mucorales

George R. Thompson I11, MD,Thomas F. Patterson,MD:Fungal disease of the nose and paranasal sinuses,2012.



Klinicki oblici, dijagnostika i terapija fungalnog rinosinusitisa (FRS)

Neinvazivni Invazivni

Kolonizacija saprofitnim plijensima Kroni¢ni invazivni fungalni sinusitis

Mycetoma Granulomatozni invazivni fungalni
sinusitis

AFRS Akutni fulminantni invazivni

fungalni sinusitis

Dijagnostika i terapija ovisi o tipu FRS: radioloske metode, niska osjetljivost
mikrobioloske kultivacije

LijeCenje: kirurski, embolizacija, kortikosteroidi, imunoterapija, AFT bez znacajnog
ucinka

George R. Thompson 11, MD,Thomas F. Patterson,MD:Fungal disease of the nose and paranasal sinuses, 2012.



Laboratorijska dijagnostika
pneumokoka, hemofilusa i moraksele

lva Butié

Klinika za infektivne bolesti ,Dr. Fran Mihaljevic”

Suvremene spoznaje o epidemiologiji, klinickoj slici, laboratorijskoj dijagnostici, terapiji i prevenciji respiratornih infekcija, Zagreb, 15. svibnja 2023.



Streptococcus pneumoniae

Jedan od najznacajnijih humanih patogena

Visok morbiditet, visok mortalitet

Nazofaringealno kliconostvo: 5-10% zdravi odrasli, 20-40% zdrava djeca
(cca.85% u zimskim mjesecima)

Kapljicni put prijenosa

Upala pluc¢a — najcesca klinicka manifestacija

Polisaharidna kapsula:
v’ najznacajniji faktor virulencije
v odreduje serotip (>100 razli¢itih serotipova S.pneumoniae)
v’ zastupljena u pneumokoknim cjepivima

Atkinson W, et al, eds. Epidemiology and Prevention of Vaccine-Preventable Diseases.
http://www.cdc.gov/vaccines/pubs/pinkbook/downloads/pneumo.pdf. Accessed March 2015.

World Health Organization. Available from: http://www.who.int/immunization/diseases/pneumococcal/en/Accessed March 2015.
Linares J, et al. Clin Microbiol Infect 2010.

Kim SH, et al. Antimicrob Agents Chemother 2012.



Haemophilus influenzae

Mikrobiota suznice gornjeg diSnog sustava (nazofarinks)

Polisaharidna kapsula - Sest razlicitih serotipova A —F connrit

95% invazivnih infekcija uzrokuje H. influenzae tip B o e

- &
(meningitis)

& Mastoid
(mastoiditis)

@ Middie ear

Cjepivo ukljuCuje samo H. influenzae tip B ——

. Less prevalent disease by NTHI

(otitis media)

@ infections in developing world

Trends in Microbiology



Moraxella catarrhalis

* Mikrobiota suznice gornjeg diSnog sustava (nazofarinks)
e Znajacaj oportunisticki patogen (imunodeficijencija, starija zivotna dob, neutropenija...)

* Najcesce uzrokuje:
e upalu srednjeg uha (3. najces¢i uzrocnik)
* sinusitis
e upalu pluéa
* meningitis
e bakterijemija
e konjuktivitis

shutterstock com - 1952484157



Mikrobioloska dijagnostika infekcija uzrokovanih
pneumokokom, hemofilusom i morakselom

* Infekcije gornjih disnih puteva
e Upala srednjeg uha (S. pneumoniae, H. influenzae, M. catarrhalis)

e Upala sinusa (S. pneumoniae, H. influenzae, M. catarrhalis)

* Infekcije donjih disnih puteva
e Upala pluca

* Sepsa



Tablica 1. Adekvatni uzorci za dijagnostiku bakterijskih i gljiviénih infekcija gornjeg disnog sustava (1)

Bris usne Supljine, jezika

Bris uha (zvukovoda)

Candida albicans

BH5-A, Staphylococcus aureus

Staphylococcus aureus™®
5 aureus (MRSA}®

Kletsiella ozaenae®

Klebsiella rhinoscleromatis®
BHS-A

Connebacterium diphtheriae®

Neisseria gonorrhoeae*

Neisseria meningitidis®

Oralna kandidijaza

Ulkus usne Supljine, parotitis

Kliconoitvo

Ozena

Rinosklerama

Streptokokni faringitis

Difterija

. Gonokokni faringitis

Meningokokno kliconodtvo

Borrella vincentil (spirohete}*
+
anaerobi (fuziformni Stapldi)®

Vincentova angina

Corynebacterium diphtheriae®

Pseudomonas geruginasa

S5, aureus

BHS-A

Rjedi uzradnik: Vibrio alginolyticus
Aspergilius spp. | C albicans

| Bordetella pertussis® - Pertusls (hripavac)
BHS-A Streptokokni faringitls
Neisseria meningltidis*® Meningokokno kliconoftvo

Difterija

Oiits externa
[upala zvukovoda)

Kronicni atitits externa

Tekucina dobivena
timpanocentezom, tekucina
nakon perforacije bubnjica
uzeta brisom

Punktat sinusa

5. pneumonige

H. influenzae

M. catarrhalis

Rjedi uzroénici: 5. aureus,

BHS-A, enterobakterije, Alloiococcus otitidis,
cista kultura bilo kojeg mikroorganizma®*

Pseudomonadaceae,
5. aureus/MRSA, anaerohi, tista kultura
bilo kojeg mikroorganizma®**

5. pneumoniae, H. influenzae, M. catarrhalis,
5. aureus, viridans streptokoki, BHS-A anaerobi,
cista kultura bilo kojeg mikroorganizma**

Akutni otitis media
(akutna upala srednjeg uha)

Kronicni otitis media
(kronicna upala srednjeg uha)

Sinusitis

Bris oka (konjunktiva)

: Hemokultura

Haemophilus influenzae, Streptococcus
pneumoniae, 5. aureus, N. gonorrhoeae®,
Moraxello spp., BHS-A, Chlamydia

trachomatis®***

Fusobacterium necrophorum

Konjunktivitis

Lemierrova bolest

* Indikacija za pretragu u dogovoru s klinicarem ili uz posebnu naznaku na uputnici

** Klinicku znadajnost potrebno je prokomentirati s klinicarem;

*** Molekulama dijagnostika / detekcija antigena / izolacija na kulturi stanica

Pristas I, Abram M, Bubonja Sonje M, Ti¢ac B, Vuckovi¢ D, Tambié Andrasevié A. Bakteriolo$ka dijagnostika infekcija disnog sustava: smjernice za mikrobiolosku dijagnostiku Hrvatskog

drustva za klinicku mikrobiologiju Hrvatskog lijecnickog zbora. Zagreb: Hrvatsko drustvo za klinicku mikrobiologiju; 2015.



SMJERNICE ZA LIJECENJE PNEUMONIJA
1Z OPCE POPULACIJE U ODRASLIH

GUIDELINES FOR THE MANAGEMENT
OF COMMUNITY-ACQUIRED PNEUMONIA IN ADULTS

ILLJA KUZMAN, NEVEN RAKUSIC, ROK CIVLIAK, IVAN PULJIZ, MARKO KUTLESA,
ANTEA TOPIC, IVICA MAZURANIC, ANDELKO KORUSIC, ZLATA OZVACIC ADZIC,
BRUNO BARSIC, MIROSLAV SAMARZIJA, DRAGAN SOLDO'?

Tablica 9. Zastupljenost uzrocnika pneumonije prema teZini bolesti i
mjestu lijecenja
Table 9. Frequency of pathogens of pneumonia according to severity of
the disease and site of treatment

Ambulantno lije¢enje  Hospitalizirani bolesmici  Hospitalizirani u JIL-u

Qutpatient treatment ‘Ward hospitalization ICLI hospitalization

5. pneumoniae 5. preumoniae 5. pneumoniae

M. pneumoniae M. pneumoniae L. pneumaphila

C. pneumoniae C. pneumoniae Ciram-negativne
enterobakterije
{ (iram-negative
enterobactenia

H. influenzae L. pneumophila 8. aureus

Respiratorni virust H. influenzae H. influenzae

/ Respiratory viruses

C. burnetii C. burnetii Anaerobne bakterije
/ Anaerobes

I. Kuzman i sur. Smjernice za lije€enje pneumonija u odraslih Lije¢ Vjesn 2017; godiste 139



Copyrights apply

Community-acquired pneumonia: Initial evaluation and site of care based on severity assessment in adults

Severity score*® Site of care Microbiologic evaluation
Mild PSI: I orlIl Ambulatory care = COVID-19 testing during the
ar pandemic
= Influenza testing (when incidence is
CURB-65: 0f high and results would change
management)2
= Otherwise, testing is usually not
needed
Moderate PSI: III or IV General medical ward = Blood cultures
ar = Sputum Gram stain and culture
CURB-&5: 17 t0 2 = Urine streptococcal antigen
= [egionells testing™
= Respiratory viral panel during
respiratory virus season$
= COVID-19 testing¥
= HIV screening®
Severe PSI: IV or V Icu r- Blood cultures h
ar = Sputum Gram stain and culture
CURB-65: =3 = Urine streptococcal antigen test
\" lLegionella testing® Y,
and/or » Respiratory viral panel®
Fulfillment of ATS/IDSA criteria for ICU [ = Bronchoscopy specimens for Gram )
admission” stain, fungal stain, aerobic, fungal
culture, and molecular testing
\___(when feasible)** J

COVID-19 testing*
HIV screening®



Mikrobioloska dijagnostika sputuma

Ekspektorirani sputum ( najbolje prvi jutarnji)

Inducirani sputum (M.tuberculosis)

Gram preparat — kvaliteta uzorka i interpretacija nalaza!

Kvaliteta uzorka: broja ES i/ili PMN po vidnom polju (10x10 povecanje)
Neadekvatan uzorak : minimalni kriterij broj ES>10 po vidnom polju

Adekvatan uzorak:
e >25 PMN u jednom vidnom polju ili
e omjer PMN:ES >2:1.

Veliki broj ES - kontaminacija orofaringealnim sekretom

Fagocitirani mikroorganizmi u PMN u gram preparatu — znak infekcije!

Kod imunosuprimiranih osoba, mogudéa neutropeniju moze utjecati i na
broj PMN u uzorku iz respiratornog trakta.




Question 1: In Adults with CAP, Should Gram Stain and Culture of Lower Respiratory Secretions Be
Obtained at the Time of Diagnosis?
Recommendation

We recommend not obtaining sputum Gram stain and culture routinely in adults with CAP managed in
the outpatient setting (strong recommendation, very low quality of evidence).

We recommend obtaining pretreatment Gram stain and culture of respiratory secretions in adults with
CAP managed in the hospital setting who:

1. are classified as severe CAP (see Table 1), especially if they are intubated (strong recommendation,
very low quality of evidence); or

2.

[ a. are being empirically treated for MRSA or P. aeruginosa (strong recommendation, very low qua@\
of evidence); or

b. were previously infected with MRSA or P. aeruginosa, especially those with prior respiratory tract
infection (conditional recommendation, very low quality of evidence); or

c. were hospitalized and received parenteral antibiotics, whether during the hospitalization event or
\ not, in the last 90 days (conditional recommendation, very low quality of evidence). )

Metlay J et al. Diagnosis and Treatment of Adults with Community-acquired Pneumonia. An Official Clinical Practice Guideline of the American Thoracic Society and Infectious Diseases
Society of America. Am J Respir Crit Care Med. 2019 Oct 1;200(7):e45-e67



Question 2: In Adults with CAP, Should Blood Cultures Be Obtained at the Time of Diagnosis?
Recommendation

We recommend not obtaining blood cultures in adults with CAP managed in the outpatient setting
(strong recommendation, very low quality of evidence).

We suggest not routinely obtaining blood cultures in adults with CAP managed in the hospital setting
(conditional recommendation, very low gquality of evidence).

We recommend obtaining pretreatment blood cultures in adults with CAP managed in the hospital
setting who:

ﬂlre classified as severe CAP (see Table 1) (strong recommendation, very low quality of evidence); or

2.

a. are being empirically treated for MRSA or P. geruginosa (strong recommendation, very low quality
of evidence); or

b. were previously infected with MRSA or P. aeruginosa, especially those with prior respiratory tract
infection (conditional recommendation, very low quality of evidence); or

c. were hospitalized and received parenteral antibiotics, whether during the hospitalization event or
vﬂt, in the last 90 days (conditional recommendation, very low quality of evidence). /

Metlay J et al. Diagnosis and Treatment of Adults with Community-acquired Pneumonia. An Official Clinical Practice Guideline of the American Thoracic Society and Infectious Diseases
Society of America. Am J Respir Crit Care Med. 2019 Oct 1;200(7):e45-e67



Question 3: In Adults with CAP, Should Legionella and Pneumococcal Urinary Antigen Testing Be
Performed at the Time of Diagnosis?

Recommendation

We suggest not routinely testing urine for pneumaococcal antigen in adults with CAP (conditional
recommendation, low quality of evidence), except in adults with severe CAP (conditional
recommendation, low quality of evidence).

We suggest not routinely testing urine for Legionella antigen in adults with CAP (conditional
recommendation, low quality of evidence), except

1.In cases where indicated by epidemiological factors, such as association with a Legionella outbreak
or recent travel (conditional recommendation, low quality of evidence); or

2.in adults with severe CAP (see Table 1) (conditional recommendation, low quality of evidence).

We suggest testing for Legionella urinary antigen and collecting lower respiratory tract secretions for
Legionella culture on selective media or Legionella nucleic acid amplification testing in adults with severe
CAP (conditional recommendation, low quality of evidence).

Metlay J et al. Diagnosis and Treatment of Adults with Community-acquired Pneumonia. An Official Clinical Practice Guideline of the American Thoracic Society and Infectious Diseases
Society of America. Am J Respir Crit Care Med. 2019 Oct 1;200(7):e45-e67



Uzorci za mikrobiolosku dijagnostiku infekcija donjeg
disnog sustava

e Endotrahealni aspirat (ETA)
e Kontaminacija uzorka je moguca, jer se sekret iz usne Supljine moze cijediti uz endotrahealni tubus.
* Uzorkovati samo kod bolesnika koji ima klinicki suspektnu pneumoniju

e traheostoma kolonizira 24 h nakon insercije te je klinicku znacajnost izoliranih mikroorganizama tesko
interpretirati!

e Bronhoalveolarni lavat (BAT)
* segment pluca ispire se steriinom FO nakon uvodenja fleksibilnog bronhoskopa
* moguca je kontaminacija mikrobiotom usne Supljine
* uzorak je iz distalnih bronhiola i alveola, ciljano iz podrucja zahvaéenog infekcijom

* Aspiracija cetkicom (protected specimen brush, PSB)
e prikupljanje stani¢nih materijala (najbolji uzorak za virusolosku i citolosku analizu)



lzdavanje nalaza

e S. pneumoniae - izdati i obraditi u bilo kojem broju!
e H.influenzae - izdati i obraditi u bilo kojem broju!

e M.catarrhalis - obraditi i izdati ako:
e >104 CFU/ml za BAL i

e >105 CFU/ml za ETA, ¢ak ako i ne dominiraju u kulturi

BAKTERIOLOSKA DIJAGNOSTIKA
INFEKCHA DISNOG SUSTAVA

B e e . T

Pristas I, Abram M, Bubonja Sonje M, Ti¢ac B, Vuckovi¢ D, Tambié Andrasevié A. Bakteriolo$ka dijagnostika infekcija disnog sustava: smjernice za mikrobiolosku dijagnostiku Hrvatskog

drustva za klinicku mikrobiologiju Hrvatskog lijecnickog zbora. Zagreb: Hrvatsko drustvo za klinicku mikrobiologiju; 2015.



Intensive Care Med
https://doi.org/10.1007/500134-023-07033-8

ERS/ESICM/ESCMID/ALAT guidelines for the =i
management of severe community-acquired
pneumonia

Question 1: In patients with sCAP, should rapid microbiological techniques be added Go to: *
to current testing of blood and respiratory tract samples?

Recommendations

If the technology is available, we suggest sending a lower respiratory tract sample (either
sputum or endotracheal aspirates) for multiplex PCR testing (virus and/or bacterial

detection) whenever non-standard sCAP antibiotics are prescribed or considered.

Conditional recommendation, very low quality af evidence.

ERS/ESICM/ESCMID/ALAT guidelines for the management of severe community-acquired pneumonia. Intensive Care Med. 2023 Apr 4:1-18.



Laboratorijska dijagnostika
streptokoka i bordetele

Irina Pristas, dr.med.

Klinika za infektivne bolesti

spoznaje o epidemiologiji, klinickoj slici, laboratorijskoj dijagnostici, terapiji i prevenciji respiratornih infekcija; Zagreb, 15.svibanj 2023



Streptokoki

e Standardne fenotipske metode vise nisu dovoljne u identifikaciji ovih
mikroorganizama radi kontinuiranih promjena u taksonomiji

 Klinicki i/ili epidemioloski znacajno — potrebna dodatna identifikacija

e Rod Streptococcus e Rod Enterococcus
e komenzali e F.faecalis
e patogeni e E.faecium

e > 100 vrsta e > 50 vrsta



|dentifikacija streptokoka

® osnovna.
 |zgled kolonija, gram bojanje, hemoliza na KA, Lancefieldove grupe

e Daljnja ID:

e komercijalni testovi

e Krajnja ID:
* MALDI-TOF MS
* NAAT



|dentifikacija streptokoka

 mikroskopski preparat:

e Gram-pozitivni koki u paru i lanci¢ima
e rast na krvnom agaru:
* razliCit stupanj hemolize — pomoc u ranoj dijagnostici

e serogrupiranje — Lancefield grupe — 20 serotipova (A-V,
iskljuCujudi | i J)-latex aglutinacija

Blood Agar:
Shows three types of hemolysis
LS L 5 T @ . .
. A . a Hemolysis
34 i Tl "*a e B Hemolysis
s . y Hemolysis
o e 0 . '
{ .'6’ o ‘e
._d s - -
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Table:1 Lancefield group and species(1,6)

Species Lancefield group
Streptococcus pyogenes A

Streptococcus agalactiae B

Streptococcus canis G

Streptococcus dysgalactiae subspecies dysgalactiae | C

Streptococcus dysgalactiae subspecies equisimilis C,G,AandL
Streptococcus equi subsp. zooepidemicus C

Streptococcus equi subsp. equi C

Streptococcus anginosus group A C,Fand G

or ungroupable

Streptococcus bovis group

D

Streptococcus suis

R, S and T or ungroupable

Enterococcus species

D

korisno u identifikaciji, koristiti uz ostale testove za to¢nu ID

UK Standards for Microbiology Investigations | Issued by the Standards Unit, Public Health England




Komercijalni ID sistemi

* Nepouzdani rezultati u identifikaciji a — hemolitickih streptokoka

 Losa diskriminacija izmedu S.pneumoniae i S.mitis grupe (genetski
vrlo sli¢ni) — S.mitis/oralis mogu biti pogresno identificirani kao
S.pneumoniae

e S.porcinus (patogen u svinja) —krizno reagira sa grupom B streptokoka

e RADT — brzi Ag test za BHS-A



Matrix Assisted Laser Desorption lonisation Time-
of-Flight Mass Spectrometry (MALDI-TOF)

* ogranicenja u ID:

* ne moze razlikovati S.pneumoniae od ostalih S.mitis grupe
e upotrebom testa topivosti u zuc€i sa MALDI — toc¢nija def S.pneumoniae



Molekularni testovi NAAT

 NAAT za detekciju BHS-B
e identifikacija i rezistencija na glikopeptide u enterokoka



Appendix 1: Identification of Streptococcus species, Enterococcus species and
morphologically similar organisms

An accessible text description of this flowchart is provided with this document.

( Suspected colony on primary isclation plate )

!

Gram stain
Gram positive cocci in pairs and/or short chains

L J

e

Positive
{Probable Staphplococcus)
A weak camilase or pseudocatalase reaction may be
producad by some strains of Asrococcus &
Enterooocous spedies

h

h
o—hasmolytic non-nasmol
(Corsider Lauwronosioo,

5 pneumonias Soime Viridans
Sireplococe]

Suspected Emterococcus

w

f fi—haemolysis )

Bile aesculin

r-\‘-l 1.2rmm may be «, i or non-hasmolytic j-
hydrolysis

Consider clinscal detass )

J Rapid assculin hydrolysis I

5. bawis group

Wiridans
Enmerococcus ap

Streplococsi
5. pneumaniae,

Ernferococeus Sp
Srreplocactis bows ghroup
Laclococcus sp
Some slrains of Asrococcus and
Lausanosioc sp

ABrOCOCOUE LTHSE

¥

‘/r Furiher identiflication il cinically indicabed
P Commercial identification system or olhear biochemical identilication or send e

W
Commercial
identification kits

Sea Tabla:l
Lancefi=id group and

spacies Mon Lancelieid group

o
\‘_ o e Referance Laboralory

The flowchart is for guidance only and for the
identification of species in cases where
confirmation by an alternative technique is
required or automated methods are not
available.

1. Some S. pneumoniae may be resistant
to optochin: if there is a clinical suspicion
of pneumococcal infection, confirm by
performing bile solubility test.

2. Occasional strains of S. oralis, S. mitis
and S. pseudopneumoniae may be
optochin sensitive:

5. pseudopneumoniae optochin resistant
when incubated in increased COz

3. Some strains of Aerococcus and
Leuconostoc species can hydrolyse
aesculin

UK Standards for Microbiology Investigations | Issued by the Standards Unit, Public Health England



Bordetele

e 16 vrsta u rodu Bordetella
e klasicne bordetele — B.pertussis, B.parapertussis, B.bronchiseptica

* non-klasicne — B.hinzii, holmesii, trematum, avium, petrii, broncialis, flabilis,
sputigena
* B.ansorpii

CO-gY-MNC-ND a0




|[dentifikacija

 kolonije koje rastu na selektivnim medijima preliminarno se
identificiraju:
e izgled kolonija
e gram bojanje
e aglutinacija polivalentnim serumima
e kultivacija i dalje ima znacajnu ulogu u dijagnostici, ponajvise zbog testiranja
osjetljivosti

* Potpuna identifikacija:
e molekularne metode
e MALDI-TOF MS



|[dentifikacija

 MLVA (Multiple-locus Variable-Number Tandem Repeat Analysis)
e WGS
* 16S rRNA sekvenciranje



4 Identification of Bordetella species

Clinical specimans
Primary isclabion plato

}

Charcoal bleod agar with celalexin
Butyrous gilstening grayish-white colonies at 3.7
days (may be 2 days for B. parsparfussis)

!

Gram stain of pure culture
Gram nagative Tin cocoobacll

Ouidase test

Neagative
-]
B. angamii
B.tramsatuem
8 hoimesk
B. gwium*
ather Gram negatives

¥

Agghstination with specific antisenim on
pure culture, and organiems giving the
biochomical profile of Bordetelis specios

Positive Magative
A kAo Akt
L 4
Strongly suspeched 1o be Mol siangly
Bordeteila spocios based on
bischemical or dinical
delails.
Cary out addiional lesls
b L 4
Further identification if cinically indicated
Rafer i iha Refarence Laboralosy
if roquired, sawn the pure Solate on b0 & chanoal biood agar slope

UK Standards for Microbiology Investigations | Issued by the Standards Unit, Public Health England



FHHBEHHIEI ¥ BEOTIPALY X
ME,EI,HU,HHCHH
L! GAKYNTET

Primnena MALDI-TOF MS
y mikrobioloskeo)
dijagnosticl
respliratornin inrekela

Prof, dr lvana Clrkevié

Institut za mikrebielegiiv | imunelegiiv
Univerzitet v Beogradu = Meelicinski fakultet




Masena spektrometrija (MS) je analiticka tehnika u kojoj se uzorci jonizuju u naelektrisane molekule, i uz
pomo¢ analizatora moze se meriti odnos njihove mase i naelektrisanja (m/z).

U MALDI-TOF MS, izvor jona je matriksom potpomognuta laserska desorpcija/jonizacija (Matrix-assisted

laser desorption/ionization, MALDI), a analizator mase je analizator vremena leta (Time of Flight, TOF) —

omogucen je screening proteina mikroorganizama.

B The Npbel Prize in Chemistry 2002 was awarded "for the
development of methods for identification and structure
analyses of biological macromolecules’ with one half jointly
to John B. Fenn and Koichi Tanaka "for their development of
soft desorption ionisation methods for mass spectrometric
analyses of biological macromolecules” and the other half to
Kurt Wiithrich "for his development of nuclear magnetic
resonance spectroscopy for determining the three-dimensional
structure of biological macromolecules in solution’.




Razlicite vrste/rodovi — razlike u ”"peak patterns”

Pantoea agglomerans

L l n ‘\ \k ' Acinetobacter lwoffi
I i ~ AN

\MLBurkhoIderia cepacia

Raoultella ornithinolytica
_.M;_Jw_.kﬂ_»._h._ AU\\ ~ A Y

Staphylococcus aureus

\“ l\ Escherichia coli

14000 m/z 8000




TABLE 1 | Microbial detection methods used in clinical microbiology.

Detection method

Advantages

Disadvantages

Conventional; culture on microbiclogical
media and identification by bicchemical
tests

Immunological-based methods

Florescent in situ hybridization (FISH)

Molecular based methods
(i} Real-time PCR
(i) Multiplex-PCR

DA sequencing

Microarrays

Loop-mediated isothermal amplification
(LAMP) assay

Metagenomic assay

MALDI-TCF MS

Singhal N et al. 2015 Front Microbiolol.

= Sensitive
= [nexpensive

« Faster than conventional methods

» Can detect both contaminating organisms and their toxins

» Rapid detection and identification directly from slide smears

» Fast and ease-of use of conventional staining methods
combined with specificity of molecular methods

» Culturing of the sample is not required

» Specific, sensitive, rapid, and accurate

» Closed-tube system reduces the risk of contamination

» Can detect many pathogens simultaneously

« 163 rDMNA and 188 rDNA sequencing are the gold
standards

» Can identify fastidious and uncultivable microorganisms

» Large scale screening system for simultaneous diagnosis
and detection of many pathogens

» Can generate large copies of DNA in less than an hour
» Easy o use
» Mo sophisticated equipment is required

» Useful for random detection of pathogens

» Lengthy and time consuming process
» Might require 24-48 h

s Mot as specific, sensitive, and rapid as nucleic-acid based
detection methods

» Require large amounts of antigen

« Developed for only a small number of microorganisms

» Test limited by the availability of specific antigens for detection

» A highly precise thermal cycler is needed
s Trained laboratory personnel required for performing the test

o Trained laboratory perscnnel and powerful interpretation
softwares are required

s Expensive

= Mot suitable for routine clinical use

» Expensive

» Trained laboratory personnel required

s Developed for only a small number of microorganisms as yet

s Data acquisition and data analysis is time consuming
» Trained laboratory personnel required

» Fast

e Accurate

» Less expensive than molecular and immunclogical-based
detection methods

» Trained laboratory perscnnel not required

s High initial cost of the MALDI-TOF eguipment




TABLE 1 | Microbial detection methods used in clinical microblology.

Datection mathod

MALDI-TOF MS

Advantages

» | Identification performance of the VITEK® MS PRIME MALDI-TOF system

=
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The devalopmant of matrix-assisiod Leser dasorplion ionizalion
limg-of-flight mass speciromelry (MALDIETOF MS) has
revolutanized the routing idertificaton of microonganisms n
clinical microbiclogy labaratories end has been beneficial in
cecriasing i o identificabion ol cusalive grganisms
cormparad ko iraditional mathods,

VITEK. M5 PRIME is a2 new MALDI-TOF MBS microbial
idantification system. This work prasents biclogical performance
ol VITEK MS PRIME over a broad range of species as well as
clinical Irials showing consisliant parformanca between diferanl
strains of the same species,

The performance study covers all claimed micmarganisms on
VITEH. M5 system while the clinical trials focus on g subsai of
representative micooiganisms in & chinical selting.

& broad perdormance study was conducied on 4779 species (ona
sirain per species): 135 Gram-positive bacteda, 211 Gram-
negative bactena, 36 yeasts, 52 moulds, 30 mycobaciena and
13 Nocaroia, Climcal irals were parormed on 2 sed of 100
speties (fve strains per species) of the masl commaon andor
clinically relevant species/group/complex from Gram-positive
(28} and Gram-negative [32) bacteria, yeasis (17) and moulds
(10, myeobactara (5) and Mocanda (4). Blogical performance
was delerringd by compareng VITEK MS PRIME idenlification
using knowledge base WV32.0 o a refarance idantdication.
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TABLE 1 | Microbial detection methods used in clinical microblology.

Detaction mathod Advantages
e Fast
e Accurate
MALDI-TOF MS e Less expensive than molecular and immunological-based

detection methods
e Trained laboratory personnel not required

Just 4 steps to use VITEK® PICKME ™

Pick a nib

O

Pick up a colony

Smear the microorganism |

Eject the nib



Faringitis

BAKTERIJE
v’ Streptococcus pyogenes
(engl. Group A Streptococcus,
GAS)
v grupe Ci G streptokoka
v Arcanobacterium
haemolyticum

GLJIVE

Bris nazofarinksa

pertusis — Bordetella pertussis
i bolesti nalik pertusisu -
Bordetella parapertussis,
Bordetella holmesii, Bordetella
bronchiseptica, Bordetella
hinzii

difterija — Corynebacterium
diphtheriae

streptokokni faringitis kod
dece — Streptococcus
pyogenes

meningokokno kliconostvo —
Neisseria meningitidis




Uzrocnici akutnog
otitis media

BAKTERIJE

Haemophilus influenzae
Moraxella catarrhalis

rede
Streptococcus pyogenes
Staphylococcus aureus
Alloiococcus otitidis
Turicella otitidis
Pseudomonas aeruginosa

Uzrocnici hronicnog
otitis media

VITEK MS can differentiate between closely related species
S. mitis/oralis from S. pneumoniae






Rapid laboratory diagnosis for respiratory infectious diseases by
using MALDI-TOF mass spectrometry

Yun F. (Wayne) Wang', Jianfeng Fu’ Here we only list a few studies to prove the concept. The
Streptococcus mitis group is a set of closely related species

J Thorac Dis 2014,60):307-511 in which conventional identification methods cannot
reliably make differentiation analysis. The most important
pathogen within the S. mitis group, S. pneumonia, is
conventionally distinguished from the others on the basis of
its susceptibility to optochin or its solubility in bile (5). In a
recent study, the Vitek MS v2.0 System (MALDI-TOF-MS
technology) accurately distinguished Streptococcus pneumonia
from nonpneumococcal S. mitis group species. Only 1 of
116 nonpneumococcal isolates (<1%) was misidentified
as S. pneumoniae. None of 95 pneumococcal isolates was
misidentified. In this case, MALDI-TOF-MS provides
a rapid, simple means of discriminating among these

challenging organisms (6).



VITEK MS can differentiate between closely related species
S. mitis/oralis from S. pneumoniae

The identifying accuracy rate
of streptococci by VITEK® MS
was , compared to

by other system.”

Fan et al. 2017. Performance of the matrix-assisted laser desorption ionization time-of-flight mass spectrometry system for rapid identification of streptococci: a
review.



Akutni sinuzitis
v’ Streptococcus pneumoniae, Haemophilus
influenzae | Moraxella catarrhalis

v’ redi Staphylococcus aureus, Streptococcus
pyogenes i streptokoke anginosus grupe:
Streptococcus anginosus, Streptococcus
constellatus i Streptococcus intermedius

v’ gljive

Hronicni sinuzitis

v’ Streptococcus pneumoniae, Haemophilus
influenzae i Moraxella catarrhalis,
Staphylococcus aureus, Streptococcus
pyogenes, Pseudomonas aeruginosa,
Enterobacterales i anaerobne bakterije;
gljive.




MIKROBIOLOSKA DIJAGNOSTIKA LEGIONELA

Selma Bosnjak

Hrvatski zavod za javno zdravstvo, Zagreb
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Javnozdravstveni znacaj

Legionarska bolest (LD) Cini otprilike 2-15% svih
slucajeva vanbolnicki stecene pneumonije (CAP) koja
zahtijeva hospitalizaciju u Europi i Sjevernoj Americi.
L. pneumophila najcesci uzrocnik moze uzrokovati
sporadicnu i epidemijsku CAP, kao i bolnicku
pneumoniju (HAP), kako kod zdravih tako i kod
imunokompromitiranih osoba.

Legioneloze takoder predstavljaju infekcije

respiratornog trakta povezane s putovanjem, boravkom
u hotelima, SPA centrima, Welness centrima.
Kategoriziraju se kao infekcije stecene :

1. u zajednici

2. u bolnici

3. na putovanju.
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Leglon outbreak:

experts close in
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Premise Plumbing Water Systems
+ Hospitals
+ Senior Care Facilities
« Apartments & Office Buildings
+ Hotels

microorganisms
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Znhacajke legionela

Gram-negativni, aerobni bacili koji ne stvaraju spore,
nemaju kapsule, pozitivni katalaza i oksidaza.

Raspon temperature rasta je od 25°C -50°C
(optimalna35°C ).

Legionele mogu prezivjeti i rasti kao paraziti unutar
slobodnozivucih protozoa najcesce su to Acanthamoeba i

Hartmannella
Biofilm

Neke bakterijske vrste stimuliraju postojanost L.
pneumophila u biofilmu(Klebsiella pneumoniae,
Flavobacterium sp., Pseudomonas putida, Pseudomonas
fluorescens, Pseudomonas aeruginosa)

Kao izvor energije koriste aminokiseline, a ne ugljikohidrate

== Legionella pneamophila

W Other biofilm
B ocociated bacteria

Amoeba

~-

f,ag

Hurman
lung cell




i H ZJ Z _ Serologija(ELISA,IFA,DFA)

UAT- LEGIONELLA
PNEUMOPHILA
SG1

-
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Positive  Nagative Invalid

RT PCR/mip gene —LP e
165 rRNA A |Eomee |
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WGS

u prisustvu vlage L. raimapthila (rilatpbin
- Makroskopski i mikroskopski E ol T
pregled sumnjivih kolonija /2 dan Pipleasitoret A
- Identifikacija sumnjivih kolonija
MALDI TOF MS
- Serotipizacija ( latex aglutinacija)
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90
70
° PCR
50 -
40
20 KULTIVACIJA .
20
e
0 — —_
2018 2019 2020 2021 2022 0 50 100 150 200 250
=—PCR KULTIVACIA = e UAT o= FA W POZITIVNI = NEGATIVNI

Broj pacijenata s pneumonijom testiranih UAT, kultivacijom, Legionella Broj pozitivnih uzoraka po metodama, 2018-2022

pneumophila PCR i Legionella pneumophila IFA, 2018-2022.
Odjel za bakteriologiju HZJZ
Odjel za bakteriologiju HZJZ



1l m H ZJ Z' Legioneloze i dalje predstavljaju vazan uzrok morbiditeta i potencijalno mortaliteta koji se moze
sprijeciti pravovremenom dijagnostikom.

* Nadzor nad LD-om na europskoj razini zapoceo je 1986. godine, a od 2010. godine provodi ga
Europska mreza za nadzor legionarske bolesti (ELDSNet), nasljednica EWGLI-ja (Europska radna
skupina za infekcije legionelom), a koordinira Europska Centar za prevenciju i kontrolu bolesti
(ECDC).

e Sciliem jacanja nadzora i kapaciteta za istrazivanje izbijanja bolesti u zemljama Europe, ECDC je
zapoceo godisnju shema EQA na klinickim uzorcima i uzorcima iz okolisa Legionella spp. u 2019.

[ [ November202distribuion | April2022distribuion |
Number of Environmental Number of
Clinical EQA Environmental EQA | participating Clinical EQA EQA o participating
samples — 5159 | samples — 5160 laboratories per | samples 5370 | .- e laboratories per
ount COunti
Austria Yes - 1 Yes - 1
Belgium Yes Mot examined 1 Mot examined Mot examined 0
W Yes o ¥es ¥, 2
i Yes Yes 2 Yes b
Cyprus Yes - 1 TeS Yes 2
Czechia Yes Yes 2 Yes Yes 2
Denmark Yes Yes 2 - - 0
Estonia Yes Yes 2 Yes Yes 2
Finland Yes Yes 2 Yes Yes 2
France Yes Yes 2 Yes Yes 2
Germany Yes Yes 2 Mot examined Mot examined 1
Greece Yes Yes 2 Yes Yes 2
Hungary Yes Yes 2 - - 0
Iceland Yes Mot examined 1 Yes Yes 2
Ireland Yes Yes 2 Yes Yes 2
Italy Yes Yes 2 Yes Yes 2
Latvia Yes Yes 2 Yes Yes 2
Lithuania Yes - 1 Yes - 1
Malta Yes - 1 Not examined 0
Netherlands Yes Yes 2 Yes es 2
Norway Yes Yes 2 Yes Yes 2
Poland - Yes 1 Yes Yes 2
Portugal Yes Yes 2 Yes Yes 2
Romania Not examined Mot examined 0 Yes Yes 2
Slovak Republic Yes Yes 2 Yes Yes 2
Slovenia Yes Yes 2 Yes Yes 2
Spain Yes - 1 Yes - 1
Sweden Yes Yes 2 Yes Yes 2
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Klinicki aspekti i novosti u
/lijecenju tuberkuloze

Doc. dr. sc. Mateja Jankovi¢ Makek
KPB Jordanovac, KBC Zagreb, MF Zagreb
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Cegcze y

i Osop,
Infekcija | "noiog; ¢ 5 DStecep,

(10-30%) ~ “Stavop,

Nema infekcije
(70-90%)

Aktivna TB (5-10%)

LijeCeni:
IzljeCenje u
>95%

Latentna TB infekcija
(LTBI); 90-95%

Nelijeceni:

Nikad ne razvije 50% - smrt unutar par godina

aktivnu bolest 25% - kronic¢no aktivna bolest
(90-95%) 25% - izljeCenje



Aktivna tuberkuloza

progresivna primarna infekcija (5 — 10%) - ¢esce u odredenih skupina bolesnika (npr. HIV i
djeca <5 god)
temperatura (cca 14 do 21 dan); rjede pleuriticka bol s ili bez popratnog izljeva; katkad

retrosternalna bol (uslijed uvecanih limfnih évorova)

reaktivacija primarne infekcije (90-95%)
Simptomi (kasalj, gubitak na tezini, malaksalost, vrucica i/ili no¢no znojenje, bol u prsima,
dispneja, hemoptize) tipi¢no nastaju polagano i prisutni su tjednima/mjesecima prije

dijagnoze



LijeCenje osjetljive tuberkuloze

1952 1961
Izoniazid (H) Etambutol (E)

1943
" 11 o Streptomicin 1963
Principl ATL terapije:
P o (sm) 1944 1954 Rifampicin (R)
PAS PZA (2)
L
Kombinacija Prevencija L‘
lijekova == | rezistencije
® ® o
1970 1976
Trajanje = Prevencija 1946 1955
terapije relapsa
Monoterapija regl.m S/H/R
ili S/H/Z
(Sm) .
9 mjesci

rezZimE(S)HR Z
6 mjesci




Rate per 100,000/ ear

/ ese o s e Ve . . v .
< Jednostavniji i kraci rezimi za lijeCenje

100

75

25
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WHO strategija elimininacije tuberkuloze

- - Current global trend: -1.5%/year

—
—
—
-

Optimize use of ;

current & new toels A ﬂ%fyea;- by 2025

emerging from
pipeline, pursue
universal health

coverage and social i N
" . et
protection = .
: - o

Cepivo za spreCavanje infekcije

Cjepivo i/ili novi rezim lijecenja za
spreCavanje progresije u aktivnu bolest u 1.7
milijardi vec inficiranih ljudi

—_—
—
- e

-17%/year

Brz dijagnosticki test za aktivnu TB

-aktivne TB

2030

2035



Osjetljiva TB - kraci rezimi bazirani na
florokinolonima: studije faze Il

REMox-TB consortium (2 MHRZ/2 MHR ili 2 MERZ/2 MR vs. 2 EHRZ/4 RH)
OFLOTUB consortium (2 GHRZ/2 GRH versus 2 EHRZ/4 HR)
Brza negativizacija ali i visa stopa relapsa bolesti po provedenom lijecenju

Potrebni su biomarkeri koji bi predvidjeli dugorocne rezultate lijecenja (tko ce

dobiti relaps a tko ne)

N Engl ) Med. 2014 Oct 23;371(17):1577-87. doi: 10.1056/NEJMo0al407426.



Perspektiva: novi lijekovi, novi rezimi, ,,kombinirana”
istrazivanja faze 2 i 3

TB Drug/Regimen
Discovery and Development Process

Discovery
A e _
r' s DO i, i Phase Il > Phase il
Compound1 Preclinical Development ,
\ — Phase |5 EBA  cmmmmmee e
Combpound 2 . .
Regimen A
Compound 3 Drug
D Candidate —p
Pool Regimen B
Compound4 9
Compound 5 Regimen C

Regimen Identification

* *

Identification of New Drug Selection of Potential New
Candidates Regimens

. TB ALLIANCE

GLOBAL ALLIANCE FOR TB DRUG DEVELOPMENT

Cilj novih terapijskih rezima: skradenje trajanja lijeCenja na 4 mjeseca ili manje



Four-Month Rifapentine Regimens with or without Moxifloxacin for
Tuberculosis

Susan E. Dorman, M.D., Payam Nahid, M.D., M.P.H., Ekaterina V. Kurbatova, M.D., Ph.D., M.P.H., Patrick P.). Phillips, Ph.D., Kia Bryant, M.P.H., Kelly E. Dooley, M.D., Ph.D.,
Melissa Engle, C.R.T.,, C.C.R.C,, Stefan V. Goldberg, M.D., Ha T.T. Phan, Dr.P.H., M.D., James Hakim, M.D., John L. Johnson, M.D., Madeleine Lourens, M.B., Ch.B., Ph.D.,
et al., for the AIDS Clinical Trials Group and the Tuberculosis Trials Consortium

Article  Figures/Media Metrics May 6, 2021

N Engl | Med 2021; 384:1705-1718
DOI: 10.1056/NE]Moa2033400

42 Refi 85 Citing Articl Lett
eferences Iting Articles  Letters Chinese Translation SA3ERE

CDC Releases Interim Guidance on a Four-month TB Treatment Regimen

WHO:

. . February 24, 2022
Treatment of drug-susceptible TB using 4-month

. Dear Colleagues,

regimens

Today, the U.5. Centers for Disease Contral and Prevention (CDC) released new interim guidance for a 4-month treatment
Recommendation 6. regimen to treat drug-susceptible TB disease that is as effective as the standard 6-month regimen for TB treatment. The new
4-manth rifapentine-maxifloxacin regimen is a daily treatment option for people 12 years of age and older with drug-

People aged 12 years or older with drug-susceptible susceptible pulmonary IB disease in the United States.

pulmonary TB, may receive a 4-month regimen of isoniazid,
rifapentine moxifloxacin and pyrazinamides (conditiona[ Shorter treatment regimens for TB disease can be more convenient and help patients finish treatment faster. The 4-month

. . . rifapentine-moxifloxacin regimen has an intensive phase of 8 weeks of daily treatment with rifapentine, isoniazid,
recommendation, moderate certainty of evidence) — new i e s , e s

] pyrazinamide, and moxifloxacin followed by a continuation phase of 9 weeks of daily treatment with rifapentine, isoniazid,
recommendation.

and moxifloxacin (a total of 17 weeks for treatment).
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Rifapentine access in Europe: growing concerns over key tuberculosis treatment
component

Lorenzo Guglielmetti, Gunar Ginther, Claude Leu, Daniela Cirillo, Raquel Duarte, Alberto L. Garcia-Basteiro, Delia Goletti, Mateja Jankovic, Liga Kuksa, Florian F. Maurer, Fredéric Méchai, Simon Tiberi, Frank van Leth,
Nicolas Veziris, Christoph Lange on behalf of the Study Group on Mycobacteria of the European Society of Microbiology and Infectious Diseases (ESGMYC), European Society of Mycobacteriology (ESM), European
Respiratory Society (ERS) and, the Tuberculosis Network Eurcpean Trials group (TBnet)

European Respiratory Journal 2022 5% 22003585; DOI: 10.1183/13993003.00388-2022



Rezistentna tuberkuloza

primarna rezistencija — osoba izloZzena/zarazena rezistentnom mikroorganizmu

sekundarna rezistencija — nastaje za vrijeme TB terapije (neadekvatan terapijski

rezim; losa adherencije bolesnika; drugi razlozi poput malapsorpcije lijekova ili

neadekvatne koncentracije lijeka zbog interakcije s drugim lijekovima)

ishod lijeCenja (dugotrajno, komplicirano) - ovisi o

A Resistant to . . ..
enja:lsoniazid+ Rifampicin razmjeru re2|stencue

OsjetljivaTB 334 1299
o MDR TB 23272 2112 77354

Resistant to

Best 2 line Drugs XDR TB 90657 65031 124887

Gunther G et al. ERJ 2015



Rezistentna TB — revolucionarno skracenje trajanja lijecenja

ORIGINAL ARTICLE

A 24-Week, All-Oral Regimen for Rifampin-Resistant Tuberculosis

Bern-Thomas Nyang'wa, M.B., B.S., Catherine Berry, B.Med., Emil Kazounis, M.Med.Sci., llaria Motta, Ph.D., Nargiza Parpieva, Sc.D., Zinaida Tigay, M.D., Varvara
Solodovnikova, M.D., Irina Liverko, Sc.D., Ronelle Moodliar, M.B., B.S., Matthew Dodd, M.Sc., Nosipho Ngubane, M.B., B.Ch., Mohammed Rassool, M.B., B.Ch., et al., for the
TB-PRACTECAL Study Collaborators™

Article  Figures/Media Metrics December 22, 2022

N Engl | Med 2022; 387:2331-2343

WHO:

Section 1. The 6-month bedaquiline, pretomanid,

linezolid and moxifloxacin (BPaLM) regimen for
FORMS OF TUBERCULOSIS MDR/RR-TB (NEW)

FDA APPROVES PRETOMANID, NEW
TREATMENT FOR HIGHLY DRUG-RESISTANT

, TBALLIANCE 08 1.1 Recommendation

b GLOBAL ALLIANCE FOR TE ORUG DEVELOPMENT OE)
N7, ’ _
i M y . e
T\ﬁa : No. Recommendation
Pretomanid has been developed by T8 N o _ - ———

L (/4 Y Alliance, a not-forprofit product . 11  WHO suggests the use of a 6-month treatment regimen composed of bedaquiline,
ot = t partnership dedicated to Pretomanid pretomanid, linezolid (600 mg) and moxifloxacin (BPaLM) rather than the 9-month or
RECENT RESEARCH M:‘lif:, :ﬁ\étzﬁfof:*;:;i:f Pratomantd (N Tsan antbateral longer (18-month) regimens in MDR/RR-TB patients.

: drug of the nitroimidazole class (andftjonal' recommendation, ey iy certaimy i S e
or tuberculosis (TB)




2022 Global New TB Drug Pipennelumated 11/3/2022

Discovery Preclinical Development Clinical Development
| Regulatory
Market
Lead Early stage _ Approvals
optimization developmen}/ -
Indazole sulfonamides TBD-09, TBD-10 y * : Results Reported /
tardiiti GSK-839* BVL-GSK098 Sanfetrinem Expected in 2022/23
rylthiazoles (MK-7762, -3854)
DprE1 inhibitors OTB-658 GSK-286* Delpazolid TB Practecal
Direct InhA inhibitors MPL-447* .
Mtb energy metabolism a TBAIJ-876 Sutezolid ZeNix Bedaquiline*
iy JSF-3285 S
Gyrase inhibitors TBAJ-587 ——
Arylsulfonamides CPZEN-45* Sudapyridine (WX-081) simplici TB Delamanic
Inhibitors of MmpL3, TBl-223 BTZ-043* (4-month regimen) . T
Translocase-1, ClpC1, NTB-3119* . " Pretomanid®
PKS13,F-ATP synthase Macozinone TBA-7371* Truncate TB
L * a =
Oxazolidinones MBX-4888A (1810) (PBTZ-169) (2-month regimens)
DnaEl/Nargenicin FNDR-10045%, OPC-167832* STREAM 2
anwlogs FNDR-20364* ine =
*New chemical class. Known chemical classes for any indication are color coded: GSK-656™ (070) WL::'M ;:zpzdates
rifamycin, oxazolidinone, diarylquinoline, benzothiazinone, Talacebec* Pyrifazimine (TBI-166) S

imidazopyridine amide, beta-lactam.!New Molecular Entities not yet
approved, being developed for TB or conditionally approved for TB.
Showing most advanced stage reported for each. Details for projects $Q-109*
listed can be found at http://www.newtbdrugs.org/pipeline/clinical

@
spR720*  ©Ongoing projects without a %% WORKING GROUP
lead compound identified: @ ON NEW TB DRUGS
http://www.newtbdrugs.org/ Www.newtbdrugs.org

pipeline/discovery Updated: November 2022
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Noviteti u dijagnostici tuberkuloze

Doc. dr. sc. Ljiljana Zmak, prim. dr. med.
Hrvatski zavod za javno zdravstvo
Medicinski fakultet Sveucilista u Zagrebu
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GLOBAL

TUBERCULOSIS
REPORT

-u 2021., 1.6 milijuna smrti

- 0k 10,6 milijuna oboljelih

- u 2021. 47 zemalja je imalo incidenciju
ispod 10/100 000

Estimated TB incidence rates, 2021

Incil:[‘encepeflmaﬁﬂ o
%ot population per year
G C]oss
! R O B L
] s0-99
B 100-299
B 300-499
—
[] Nodata
[] Mot applicable

The relationship between GDP per capita and the prevalence of undernourishment, and TB
incidence per 100 000 population, 2021*

1000 1000

100

Incidence per 100 000 population (log scale)
L. ..q/.f e

- -". s T8

Incidence per 100 000 population (log scale

1 10 100 3 10 30
GDP per capita (USS thousands) F lence of undernourish t (% of population)




Postotak tuberkuloza kod osoba rodenih u
inozemstvu za odabrane zemlje OECD-a s visokim
dohotkom

Pareek, M., Greenaway, C., Noori, T. et al. The impact of migration on
tuberculosis epidemiology and control in high-income countries: a review. BMC
Med 14, 48 (2016). https://doi.org/10.1186/s12916-016-0595-5
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TB test

Treatment
Attends sent start
_ Has health TB cured
Infectious symptoms o ¢ TB test
result

; J & >

infectiousness >

(A Grant. AIDS2012)
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IZAZOVI U DIJAGNOSTICI | PREVENCUII TUBERKULOZE

1. STO RANIJE OTKRITI BOLESNIKA TE ZAPOCETI

ADEKVATNU TERAPUU
2. ODREDITI KOD KOJIH JE KONTAKATA DOSLO DO INFEKCIJE

3. OTKRITI LANAC ZARAZE U POPULACUI

Prvi korak u kontroli Sirenja tuberkuloze je
pravovremena dijagnhoza
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Glavne karike u laboratorijskoj
dijagnostici aktivne tuberkuloze:

1. Mikroskopija
2. Kultivacija
3. Brza PCR dijagnostika

4. Testiranje osjetljivosti na
antituberkulotike

5. Detekcija biomarkera

6. Genotipizacija

KVALITETAN UZORAK




Klinicki znakovi tuberkuloze

|

2 uzorka iskasljaja*

J J

Mikroskopija i kultivacija <— Xpert MTB/RIF Ultra®

PROGRAMSKE SMJERNICE
POZITIVAN NALAZ ZA SUZBIJANJE |
Genotipizaciia SPRJECAVANJE
TUBERKULOZE
(sije¢anj 2020.)
Testiranje osjetljivosti

na tekuéim podlogama

NEGATIVAN NALAZ \l/

Individualizirani
terapijski rezim

Reevaluacija klinicke slike;
provedba dodatnih testova (npr.
RTG); alternativna dijagnoza

*ako Xpert test nije dostupan poslati oba uzorka na klasicnu dijagnostiku
° Mogu se koristiti i drugi molekularni testovi podrZani od strane SZO

|
HZ)Z



DAVANJE UZORAKA ZA DIJAGNOSTIKU

|
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2 uzorka sputuma: Glavni izazovi: 1. Nemogucnost davanja sputuma
2. Kontaminacija uzorka

1. Nemogucénost davanja sputuma

- 10% osoba s TB ne producira sputum

- kontrolni sputumi tijekom terapije

- rezonantna frekvencija olakSava odvajanje
mukusa te iskasljavanje

2. Kontaminacija uzorka

- OMNIgene® SPUTUM (DNA Genotek Inc., Canada) reagens koji se
dodaje u sputum u svrhu dekontaminacije -8 dana bez hladenja

Breathe easier with
the award-winning

Lung Flute

devaloped by Medical Acoustics
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MIKROSKOPLJA

slaba osjetljivost (visoka cijena fluorescentnih mikroskopa)
veliki izazov u djece
ne razlikuje NTM

KULTIVACUA

opremljenost laboratorija
visoka cijena
duZina trajanja (ne razlikuje C, NTM od TBC)




Technologies endorsed by WHO

BRZA PCR DIJAGNOSTIKA Rujan 2022.

GeneXpert Ultra test

Molecular detection of TB disease and/or
drug resistance

e QOsjetljivost oko 90%

M « Xpert MTB/RIF, MTB/RIF Ultra and
e Niza osjetljivost kod M- uzoraka °

MTB/XDR, Cepheid, USA
+ GenoType® MTBDRplus, Hain

IZAZOVI: Visoka cijena Lifescience/Bruker, Germany
samo 3.5% uzoraka pozitivno * Genoscholar® NTM+MDRTB II; Nipro,
V4
Japan

 GenoType® MTBDRsI, Hain
Lifescience/Bruker, Germany

« TB LAMP, Eiken, Japan

¢ Truenat MTB, MTB Plus and MTB-RIF
Dx assays, Molbio Diagnostics, India

+ FluoroType MTB and MTBDR assays
Hain Lifescience, Germany

« Abbott RealTime MTB and MTB
RIF/INH on m2000sp and m2000rt
systems, Abbott, USA

« BD Max MDR-TB, Becton Dickinson,
USA

+ Roche cobas® MTB and MTB-RIF/INH
on Cobas 6800/880 systems, Roche

_ - Diagnostics, Switzerland
ri « Genoscholar PZA TB I, Nipro, Japan
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BRZA DETEKCIJA ANTIGENA (POC)

Prva preporuka WHO za koristenja brzog POC testa u .
HIV+ bolesnika sa sumnjom na aktivhu TB

1. Prepare Test 2. Add Sample 3. Read Results
Tear one strip from the right Apply 60pL of urne to Wait 25 minutes and read the resutts.
and remove cover. sample pad.
aas @ -

——

i | V’I I g, ! Control

B

| | | I | }l

[

. L

BRI

| | o

25 min.

e jednostavan i jeftin (20 kuna)

e dokazu lipoarabinomanan (LAM) antigena izravno u uzorcima urina

e urin je pozeljan uzorak za POC testove (lako se dobiva, nema stvaranja
aerosola)

e za HIV+ < 100 CD4 T-limfocita ili su teskog opceg stanja

Aeonose-dostupan na trzistu od
kraja 2015. godine

osjetljivost 76%

10 min




TESTIRANJE OSJETLJIVOSTI NA

ANTITUBERKULOTIKE
|—> Hain MTBDRplus, MTBDRsI, INNO-LIPA
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TESTIRANJE OSJETLJIVOSTI NA ANTITUBERKULOTIKE

* u pojedinim drzavama EU fenotipski test osjetljivosti se prestao
raditi (Engleska, Nizozemska...)

* fenotipsko testiranje samo kod rezistentnih sojeva

* radi se samo WGS

PREDNOSTI:
1. Brzina
2. Cijena
3. Identifikacija i genotipizacija

NEDOSTACI:
1. Nemogucnost testiranja direktno iz uzorka
2. Mapiranje svih mutacija
3. Biostatisticka analiza




MOLEKULARNA GENOTIPIZACIIA

e razni polimorfizmi u genomu koriste se kao geneticki markeri
e opisane razlike koriste se za tipiziranje sojeva i proucavanje evolucijskih odnosa

izmedu njih

Pyl Punll

IS6110-RFLP ——>
<—— Spoligotyping

MIRU-VNTR ——>

Technical challenges

1S6110 DNA
Fingeririnting

MIRU-VNTR
SPOLIGO-Tyiping

Resolution power




|
HZ)Z

MOLEKULARNA GENOTIPIZACIJA

Isti ili razliiti....jel to dovoljno?

* razumijevanje prijenosa M. tuberculosis neophodno je prilikom vodenja
ucinkovitih strategija kontrole TB

* tradicionalno tipiziranje nema dovoljnu diskriminatornu mo¢

e trenutnom MIRU VNTR metodom mozemo sa sigurnoscu iskljuciti ili
potencijalno povezati bolesnike

* metoda se bazira na analizi malog dijela genoma

Prava kompleksnost dinamike prijenosa ne moze se utvrditi
samo analizom malog dijela genoma




MOLEKULARNA GENOTIPIZACUJA-WGS

-molekularna genotipizacija

-identifikacija

-detekcija mutacija koje dovode do rezistencije na antituberkulotike
-2018. zadnja godina slanja QC za MIRU-VNTR
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NAGLASAK ISTRAZIVANJA NA...

1. POC test

N

Test koji e otkriti vjerojatnost progresije latentne infekcije u akutnu TB

3. FIND trenutno evaluira automatizirani WGS sistem...od obradu uzoraka
do bioinformaticke analize

MODERATE

COMPLEXITY
ASSAYS

® CELLULAR RESPONSE - DETECTION/LATENT AND LATENT TO ACTIVE PROCGRESSION

@

MOLECULAR DETECTION/DST

Xtend XDR (Cepheid)

Alere Q (Alere)

Enigma ML (Enigma Diagnostics)
Q-POC (QuantuMDx)

EOSCAPE (WaveB0)

TBDx system (KGI)

X1 (Xagenic)

MTB Detection (Tangen Biosciences)
1B POC (Qiagen)

Savanna (NWGHF/Quidel)

Genedrive MTB/RIF (Epistem)
Truelab/Truenat MTB (Molbio) TB LAMP (Eiken)
Xpert Ultra/Omni platform (Cepheid)

T-Track TB (Lophius) R DR s

= )
TAM-TB (LMU/Alere) e - Qiagen
ESAT-6/CFP-10 skin test (SS)) Diaskon (Generium)

BREATH BIOMARKER - DETECTION

BreathLink (Menssana)
Prototype breathanalyzer (Next
Dimensions Tech)

TB Breathalyser (Rapid Biosensor

Breath analysis instrument {Avisa)
Breath analysis instrument (Technion)




DETEKCIJA VOLATILNIH BIOMARKERA

Brojna istrazivanja sa africkim

gigantskim Stakorima

Weetjens et al. IJTLD 2009

IMAGE

African Giant Pouched Rat

The African Giant Pouched Rat (Cricetomys
gambianus). This incredible rodent has been
trained to smell tuberculosis and land mines in

certain areas of Africa.

PHOTOGRAPH BY JOEL SARTORE AMD
NATIONAL GEOGRAPHIC PHOTO ARK

MNATIONAL
GEOGRAPHIC

PHOT®ARK

JOEL SARTORE




Parazitarne infekcije disSnog sustava

lzv.prof.dr.sc. Mario Sviben,prim.dr.med.
Hrvatski zavod za javno zdravstvo i Medicinski fakultet Sveucilista u Zagrebu



Parazitarne infekcije — velik uzro¢nik morbiditeta i mortaliteta Sirom svijeta

Respiratorni sustav (RS) moze biti inficiran brojnim parazitarnim
organizmima

Endemski prisutne parazitoze; parazitoze tropskih krajeva — putovanja, rad,
imigracija

Najcesce zahvacena pluca

Ulazak?

Migracija parazita tijekom zivotnog ciklusa

Emolizacijsko Sirenje ili direktna invazija

Zahvacanje RS tijekom generalizirane parazitoze

Diferencijalna dijagnostika pacijenata s lezijama u plu¢ima pogotovo kod
obrade sumnje na tuberkulozu ili na malignitet



Echinococcus

Paragonimus

Schistosoma

Ascaris

Ancylostoma

Dirofilaria

Tropska pulmonalna eozinofilija
Toxocara

Entamoeba histolytica
Plasmodium falciparum ...



Echinococcus




Echinococcus spedes, strains and genotypes

Known Infective Disease in Known
Species Strain/genotype | intermediate to humans definitive
hosts humans hosts
Echinococcus | Sheep/G1 Sheep (cattle, Yes Cystic Dog, fox,
granulosus pigs, camels, (Unilocular) dingo, jackal
goats, and hyena
macropods)
Tasmanian sheep/G2 | Sheep (cattle?) Yes Cystic Dog, fox
(Unilocular)
E. gran ulosus Buffalo/G3 Buffalo (cattle?) | 2 ? Dog, fox?
Camel/G6 Camels (sheep) Yes Cystic Dog
E l .l / s (Unilocular)
. m u tl OCU ar I S Pig/G7 Pigs Yes Cystic Dog
{Unilocular)
N aJ m a nJ e 10 ge N Otl pova Cervid/G8 and G10 Cervids Yes Cystic wolf, dog
(Unilocular)
M Mt - Mo H ?/G9 Yes Cystic
G1 najznacajniji — ovcji tip (Unilocular
Lion/? Zebra, ? ? Lion
wildebeest,
warthog,

bushpig, buffalo,
various Antelope,

giraffe?
Hippopotamus?
Echinococcus | Horse/G4 Horses and other | No - Dog
equines equines
Echinococcus | Cattle/G5 Cattle Yes Cystic Dog
ortleppi (Unilocular)
Echinococcus | Some isolate Rodents, Yes Alveolar Fox, dog,
multilocularis | variation (see text) domestic and wild (multivesicular) | cat, wolf,
pig, dog, monkey, racoon-dog,
(hors?) coyote
Echinococcus | ? Lagomorphs ? ? Tibetan fox
shiguicus (pika)
Echinococcus | None reported Rodents Yes Polycystic Bush dog
vogeli
Echinococcus | None reported Rodents Yes Polycystic wild felids
oligarthrus

Reproduced with permission from: Jenkins DJ, Romig T, Thompson RC. Emergence/re-emergence of
Echinococcus spp.--a global update. Int ] Parasitol 2005; 35:1205. Copyright ®2005 Elsevier.



Echinococcus granulosus Echinococcus multilocularis

Protoscoleces

C_ystic echinococcosis Alveolar echinococcosis
in the liver and lung in the liver

Epidemiologija,klinicka slika, laboratorijska
dijagnostika, terapija i profilaksa 6
respiratornih infekcija; Zagreb 16.2.2018.



— - 2 : Russia:G1

Lithuania:G6-G7
. Romania:G1-G3,G7
Hungary:G1-G3,G7 Bulgaria:G1-G3
~ Germany:G4 \. \ Greece:G1-G3,G7
- Italy:G1-G3,G4,G7. : ;
3 ~ Spain:G1,G4,G7,
Portugal:G1- GS\
Tunisia:G1,G6

\Japan:m -G3

China: G1

Algeria:G1,G2,G6 -
Mauritania:G6-G7 \

3

Libya:G1-G3,G6
Egypt:G6
Sudan:G§,G8-G7
Ethiopia: G1-G3,G6-G10
Kenya:G1-G3,G5,G6-G10

India:G1-G3,G5,G8

Iran:G1-G3,G6-G10
Turkey:G1-G3,G7

Brasil:G1,G5 |

Argentina:G1-G3,G5,G6-G7

Cardona and Carmena / Veterinary Parasitology 192 (2013) 10- 32



Echinococcus

Klinicka slika

Cisticna ehinokokoza (CE)

Pluca zahvacena kod 25% pacijenata
Inkubacija 2-15 godina

Mortalitet 2-4 % (kod kirurskih slucajeva)
Klinicka slika: intaktna ili puknuta cista

Intaktne ciste: slucajan radioloski
nalaz;ponekad simptomi kompresije -
kasalj, dispneja, bolovi u prsima
Puknuta cista: anafilakti¢ni Sok,
simptomi slicni astmi, sepsa,
pneumonija, pneumotoraks, pleuralni
izljev



Echinococcus

e Dijagnostika
e Radioloska —slike
e Laboratorijska: ELISA, western blot test, PCR

e Terapija: ponekad spontana
rezolucija,kirurska - postedna

Medikamentozno lijeCenje benzimidazolima
— rezidualno, postkirursko, inoperabilne lezije

Antihelmintici slabe stijenku ciste i

povecavaju mogucnost rupture — ne koristiti

prije operacije

PAIR — puncture, aspiration, injection and
reaspiration — WHO kontraindicirana u

Figure 1 Chest x-ray showing a hydatid cyst in the left lower lobe with v . . , . ..

a collapsed hydatid cyst exhibting the ity pad’ sign lying above it slucaJeV|ma plucnlh IeZ”a




Human Alveolar
Echinococcosis, Croatia

Davorka Dufek, Adrana Vince: lvan Kuerelac,
MNever: Papid, Klaudija Viskovic, Peter Deplazes,
Relja Back

Agner affilaticns: Urkvarsity Hospitai for infochous Deoases,
Zapred, Croatia (0. Dusak, & Vince, | Kunedac, M, Papic,

K. Vedleawis i, University of Zagneb School of Madiane, Zagmb
[6); Dugek, &, Vince, B. Papick Unisersity of Zurich, Zunch,
Switznrland (P Deplaeas); Grostan Walorinany: insttute,
Zapren (R, Back)

Dol britps Hid ol ong 10, 2201 i 2602 {8 1R2E

Alvenlal SCTAECCOCCOSE 3 B pEfasibc dissase caused
by the tapeworm farval stags of Echinorocois multiodt-
farie. This zoonciic disedse has not been Known to ooour
‘i Croatia. We repon a confirmed case of human alveolar
echinococcosis in & patent in Croatis who hed never vis-
ted a known E. mulileculans—andamic &raq.

&

Mokisl- | DEFINITION DES PROFILS
masse SPECIFIQUES
(kDa)
|‘E.m|| Eg IEguEm||N'EG|
l P3 P1 P2 P4 PS5

[l Bt BB
I]T;:.____
7 ._'

&

& - &

Abb. 1 Beispiele positiver und negativer Erpebmsse
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Distributon of human cases
In Bjelovarsko — Bilogorska County




Paragonimus

10 ak vrsta prosSirenih u Aziji,
Africi i Amerikama

P. westermani najucestaliji

Adultni oblici metilja zive u
plu¢ima gdje uzrokuju formiranje
enkapsulirane ciste

24 mil. oboljelih




Adult fluke

(@
Eggs passed
in sputum
or feces

Humans infected
by eating uncooked
crab (@

Miracidium
hatches and
penetrates
snail

Freshwater
crab

(e) Cercaria is shed
into water and
penetrates crab

Metacercaria cyst
in crab tissue

14



Paragonimus
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Paragonimus

Klinicka slika

Febrilitet, bolovi u prsima, dispneja, kroni¢an kasalj s hemoptizom
Eozinofilija

Nalazi: radioloski pleuralne i parenhimalne lezije — pleuralni izljey,

pneumotoraks, empijem, zadebljanje pleure, nodularne promjene u
plu¢ima

D.D.-karcinom bronha, tuberkuloza, mezoteliom, metastatski tumor



© Original Artist
Reproduction rights obtainable from
www. CartoonStock.com

Paragonimus

* Dijagnostika: Nalaz jaja u stolici,
sputumu, BALu;serologija —
referentni laboratoriji

e Terapija: prazikvantel

* Profilaksa: termicka obrada rakova,
higijena u kuhinji

17



Schistosoma

Najznacajnije i najcesce vrste:
S. mansoni, S. haematobium —
subsaharska Afrika, Juzna
Amerika

S. japonicum deleki istok Azije

18



Schistosomiasis

@ Corcarize released by snail A\ = Infective Stage

into water and free-swimming =M :
Sporocysts in snail o A A' Diagnostic:Stags
(successive generations) ;

% ~Z \ \
- - ':g Penetrate
/ - A\ skin @

g

©, wiracidia penetrate.
snail tissue

Cercariae lose tails during
penetration and become
schistosomulae

..-'\

0 Circulation

Migrate to portal blood
in liver and mature
into adults 9

o

Eggs hatch
releasing miracidia

T R Paired adult worms migrate to:
O = NEE mesenteric venules of bowelfrectum
ﬂ‘ b amcum &’*'*-,:* R (laying eggs that circulate to the
5. mansoni S. haematobium liver and shed in stools)

c C venous plexus of bladder

19



Schistosoma

Klinicka slika

Akutna bolest — Katayama groznica — u neimunih domacina-4-6 tjedana
nakon infekcije

Wheezing, suhi kasalj, temperatura, mijalgije, glavobolja,
hepatosplenomegalija, eozinofilija

Kronicna bolest — periportalna fibroza, portalna hipertenzija, pluca-

ektopicna migracija jaja u pulmonarnu vaskulaturu-granulomatozna upala-
fibroza pluéa, pulmonalna hipertenzija, cor pulmonale



Schistosoma

 Radioloski — male nodularne lezije
u plu¢ima u akutnoj infekciji,
intersticijske i granulomatozne
promjene u kroni¢noj bolesti

D.D.- tuberkuloza, sarkoidoza,
metastatska bolest

Laboratorij — nalaz jaja u stolici i/ili
urinu-terminalni urin

Serologija, nije korisna u pracenju
bolesti

Th. praziquantel

21



Strongyloides

22



Strongyloides

= Infective Stage Infective Marifom lvse
A S Gmﬁ-ﬁﬂ the intact skin
£ = Diagnosic Stage indtialing the infection

ﬂ'rm filariform mégrate by
various pathays 1o the
srnall intesting whese they
bacome a0uls.

)

Rhabditiform :

larvae hatch from Rhabditiform larvaa

embrycnated eggs. in large mlesting,
@ becacne Maniamm

larvas, panalrate
intestinal Mucosa o
pannnal skin, and
migrate randomiy o

hatch, and migrabe 1o lumean.

i Rhabdilitorm larvae
%N ther ind@sting ang
axcraiad in Siool

inbe free-living
adult worms.
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Strongyloides

Akutni stadij, kroniCni stadij

Simptomi: febrilitet, kasalj, dispneja, wheezing, hemoptiza
Pacijenti sa oslabljenom stanicnom imunoscu — preplavljujuca
generalizirana infekcija

Mortalitet 26-50 % - serolosko testiranje pacijenata prije medicinskih,
imunosupresijskih zahvata
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Seroprevalence and microscopy detection rates
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Abstract

Infection with the parasitic nematode Strongpimides sterearalis is charcteristic-for trapscal and
subtripical regions of the world, but autnchihonous cases have been reported in Eurngean
countries as well. Hene we present the first nation-wide survey af S stercoralis seroprevalence

in Croatian indivsbuals presenting with eosinophilia, and evaluate the fraction of positive
microseopy mtes in stool specimens of serapositive individuals, In sar sample of 1407 patients
testedt between 2018 and 2021, the overal] prevalence of strongyloidiasis was 9.31%, with sig-
nificanthy higher Tates in those vider than 60 wears of age (P= 0:005). OF thoze one-quarter
125,95%) were aln positive: ﬁrllnmrjg microscopy examination of fweces after using the
merthiodate-iodine-farmaldehyde concentration methad. Chr findings reinforce the nation
of endemic strongyloidiasis transmission in Croatie, particilardy in older individuals, and
hii Ehhﬂ“. the nioed 1o mrd.:r I|'_|: preserice | K ﬂcrrnﬁ:du i pﬂh:n'l:s with- E'l.'l.li‘l'ﬂ'l"lhlllﬂ
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Genital primordium

Valvulated bulb

Strongyloides

e Radioloski — mrljasti alveolarni
infiltrati, difuzni intersticijski
infiltrati, pleuralni izljev

e Laboratorijska dijagnostika —
nalaz licinki, serologija

e Terapija: tiabendazol ili
ivermektin

26



Ascaris lumbricoides
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Life cycle of Ascaris spp.

/. / gl,awaeenterlun

6 dpi) and alveolar
L3 larvae migrate
( hepati: portal '

__spaces causing cough
thruu intestinal

Coughed-up
,. arvae are
/  swallowed

wall 1-2 dpi)
gs reac '
ﬂ sma tntesti . |
and hatch - .
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Ascaris lumbricoides

Klinicka slika

Migracija licinki kroz pluca —
ezinofilna pneumonija (Loffler sy.)
— kasalj, wheezing, hemoptiza,
dispneja

Rtg — mrljasti infiltrati u plu¢ima
Dijagnostika: nalaz jaja u stolici,
serologija

Terapija: benzimidazoli

29



Ancylostoma, Necator
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Ancylostoma, Necator

LIFE CYCLE HOOKWORM

Filariform larvae
on blades of grass

Larvae hatch and
develop in soil

Eggs pass
out in feces

Larvae penetrate skin,
enter blocodstream,
reach heart

Larvae enter
lung capillaries

Larvae enter
alveclar spaces

Larvae migrate _d
up trachea, ¥
are swallowed

Adults mature
in small intestine

31



Ancylostoma, Necator

Loeffler sy.

Dg. teska tijekom pulmonalne faze bolesti
Nalaz licinki u sputumu, stolici, koprokultura
Th. benzimidazoli



Coll. Antropol, 37 (2013) 3: 995997
Short commumicat ion

Dirofilaria Repens as a Cause of Subconjunctival
Infection in a 77-Years Old Female Patient from
Croatia — A Case Report

Mario Sviben!, Tomislav Mestrovié?, Khalil Nemer®, Katarina Palko Bartulovié®, Robert Skara®
and Gordana Mlinari¢ Galinovic?

) Microbiclogy Service, Croatian National Institute of Public Heslth, Zagreb, Croatia
2 Clinical Microbiology and Parasitology Laboratory, Polyvdinic »Dr. Zora Profozics, Zagreb, Croatia
4 General Hospital «dr. Ivo Pedific«, Sisak, Croatia

ABSTRACT

The zoonotic parasifes of the genus Diroftlaria are on the increase ag an accidental finding or as a canse of disease in
humans worldwide. Human dirofilariasis uswally manifests as either subculaneous infiltrates or lung parenchymal dis-
ease, in many cases asymptomatically. We report the case of a 77-year old female patient presenfing with irritation and
pain in her left eye. Ophthalmologic examination of the temporal part of her left eye revealed motile and threadlike or-
ganism, which was surgically extracted and morphologically identified as Dirofilaria, Further molecular diagnostics
with polymerase chain reaction (PCR) confirmed that the isolated organism is Dirofilaria repens. Due to already recog-
nized autochthonows occurrence of human dirofilariasis in Croatia, human dirofilariaszis must be included in the differ-
ential diagnosis of patients presenting with subcutaneous nodules, eve affection and other potenfial manifestations of
this disease.

Key words: dirofilariasis, nematode, subeconjunctival infection, ophthalmology, parasitology
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Dirofilaria

a H sA F-Ill.'rnl#lrml -
hittp: s, dipd cde. govidpdx
Migrate to head \
and mosquite’s L
/ o takes a blood meal

\ Mosquito takes P
@ Vicrofilarise penirate O " tiood mea /
mosquite’s midgut {ingresits microflariaa) ¥ ¥
and migrate 1o i
Malpighian lubules. ‘\‘_ —
A\ = intective Stage © -
QA

'&’ o Siage Adults produce microfilariae
Adults in subcutansous  that typically are found in
tissue. peripheral blood.
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Dirofilaria

e Nezreli crv— pulmonalne arterije
— vaskulitis

e Solitarni pulmonalni nodul
periferno u pluc¢ima -
d.d.karcinom pluca

e Dg. biopsija
e Th. kirurska
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Toxocara
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Journal of Helminthology (2004) 83, 369-371 doi:10.1017/50022149X09351213
@ Cambridge University Press 2009

Seroprevalence of Toxocara canis infection
among asymptomatic children with
eosinophilia in Croatia

M. Sviben*, T.V. Cavlek, E.M. Missoni and G.M. Galinovié

Croatian National Institute of Public Health, Microbiology Service,
Rockefellerova 7, 10000 Zagreb, Croatia

(Accepted 7 February 2009; First Published Online 22 May 2009)
Abstract

A total of 142 serum specimens from Croatian children aged 3-18 years, with
peripheral eosinophilia and without any clinical symptoms, were tested for the
resenice of Toxocara canis 1gG antibodies using an enzyme-linked immunosor-
nt assay (ELISA) and Western blot method. The overall T. canis qernpmitivitv
rate in the samples tested was 31%. There was no StatlSthﬂl difference in the
semprevalﬂue rate betweenboys (32.1%) and girls (29.7%, ¥ =0.092,P = 0.761).
The T. canis seropositivity varied significantly between age groups both in boys
(Fisher's test P < 0.001) and girls (Fisher's test P=0.007). The highest
seroprevalence rate was found in boys aged 11-14 (42.9%) and girls aged 7-10
(44.2%). OQur results showed a high seroprevalence rate of T. canis infection among
children with eosinophilia. Itis important that testing for toxocariasis should be
included in a differential diagnosis of eosinophilia, especially in children.



Toxocara

I. canis i T. cati

Migracija po tijelu-jetra, CNS, oko,
pluca

Tri klinicke forme: visceralna,
okularna, subklinicka

Respiratorni simptomi: wheezing,
kasalj, dispneja, pulmonalni
infiltrati i pleuralni izljev na
rentgenu
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Prestained MW
recombinant

standards
(kDa)
NEG POS e .
E 2 e Eozinofilija
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Western blot-specific IgG anti-Toxocara canis.
Low molecular weight zone is Toxocara
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Tropska pulmonalna eozinofilija
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Tropska pulmonalna eozinofilija




Tropska pulmonalna eozinofilija

Uzrokovana limfatickim
mikrofilarijama roda Wuchereria i
Brugia

Prijenosnik komarac

Protutjelima opsonizirane
mikrofilarije bivaju zarobljene u
plu¢ima

Ks: imunoloski uzrokovana bolest:
paroksizmalni kasalj, zaduha,
wheezing, povisena temperatura,
slabost

Rtg. Retikulonodularni crtez

Funkcionalni testovi pluca:
obstruktivni defekt

Dg. Krvni razmaz i gusta kap

Th: DEC, nuzna radi spjeCavanja
pulmonalne fibroze



Am. 1. Trop. Med. Hyg., 78(1), 2008, pp. 17-19
Copyright © 2008 by The American Society of Tropical Medicine and Hygiene

Neonatal Respiratory Tract Involvement by Trichomonas vaginalis: A Case Report and
Review of the Literature

J. Elliot Carter® and Kenneth C. Whithaus
University of South Alabama Department of Pathology, Mobile, Alabama

Abstract.  Only occasional cases of Trichomonas spp. infection have been reported in neonates, and these usually
represent vaginal infections with Trichomonas vaginalis acquired during passage down the birth canal. We report the
case of a 2-week-old girl who was brought by her mother to the Children’s Emergency Clinic at our institution for
symptoms of lethargy and poor appetite. The nconate was subsequently diagnosed with herpetic encephalitis and
developed increasing respiratory difficulty, requiring intubation. Routine viral culture of a nasopharyngeal wash showed
no viral organisms, but trichomonads were abundant microscopically on the viral culture medium. Molecular studies
identified the organism as T. vaginalis. The significance of this organism as a neonatal respiratory pathogen and its
contribution to neonatal respiratory distress are discussed.
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Malarija

Mortalitet 500 000 ljudi

Pulmonalne manifestacije od
kaslja do nekardiogenog plué¢nog
edema do ARDS

Epidemioloska anamneza!!!
Cjepivo
Trojna artemisininska terapija



Entamoeba histolytica

Pulmonarna emebijaza —
uglaznom ekstenzijom iz abscesa
jetre no i hematogenim putem
Febrilitet, kasalj, iskasljavanje
gnoja

Nalaz trofozoita u iskasljanom
sadrzaju, nalaz cisti u stolici,
pozitivna serologija

Th: kirurska, medikamentozna
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A rare case of pulmonary toxoplasmosis in a patient with undifferentiated inflammatory arthritis
on chronic methotrexate and corticosteroid therapy.

Abdulkarezm A", D'Soura RS, Patel N, Donalo AA™.

# Author information

Abstract

Pulmonary toxoplasmaosis is & serious pulmonary condition caused by the protozoan Toxoplasma gondii It typically affects
immunocompromised patients presenting acutely with cough, fever, myalgias, arthralgias and lymphadenopathy, and chronically with
persistent cough and dyspnoea. Because of its protean features, it can mimic many more common lung conditions in the
immunocompromised patient, including atypical pneumonia, Preumocystis pneumonia and interstitial lung disease. In this article, we present
the case of a 55-year-old woman who presented to our hospital with persistent dyspnoea and cough, initially suspected to have an arthritis-

related interstitial lung disease. She received a final diagnosis of pulmaonary toxoplasmosis after lung biopsy demonstrated Toxoplasma cysts,

later confirmed by serclogy. Treatment with tnmethoprim-sulfamethoxazole resulted in significant improvement of her respiratory symptoms
after 3 months.
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Leishmania

Babesia
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Zakljucak:

Vecina parazita koji inficiraju RS su endemski u tropskim i subtropskim
krajevima

Putovanja, imigracija, promjena klime, ljudsko ponasanje — pojavnost i u
endemskim krajevima

Vecina pulmonalnih parazitarnih infekcija klinicki asimptomatska ili blago
simptomatska, klinicka slika nespecificna

Epidemioloska anamneza bitna u postavljanju dijagnoze
Novi dijagnosticki testovi, adekvatna terapija



Antimikrobna rezistencija
i terapijske mogucnosti
za lijecenje bakterijskih respiratornih patogena

lzv.prof.dr.sc. Arjana Tambi¢ Andrasevic, dr.med., FESCMID

Klinika za infektivne bolesti “Dr. Fran Mihaljevic”



Grlobolja

=g ptoma pfuma WA anfenisate el 1

=Samo 5% do 15% akuinih gricbalis werokue beta-
hemaolitiéki streptokok grupe A (BHS-A) | podiodno je
teapij antiblotikom; velik dio griobofa se javija u telu
wvirusnih Infekcila gornjih dignih puteva i precstavia
cestu indikacii 23 nepatreanu primieny antibiotia,
—Baktenjsku eliclogiu se mae dielomiéng
razikovati od vieene uponabom Centosovih kriterija
{temperatura > 38°C, eksudat na tonzlama, povedani i
beinl predn) cerdialnl limrni Seooy, odeutnost kadia
| keatarainih smptoma) kaji su sigurngl u skljutivaniu
negol porerdivaniu bakrerijsie etiologije (i uz 4 boda
po Centans vierojatrost da se rd o streptokokno]
Infeszij je samo 40%-B0%).

i . . y
‘bodova streptokokne BRI antigen tast u.
polentoni  etiolagie ardinacifi i bris ra kultuns

Bitne napomene

Dijag griobolje ne pod: mijeva sutornataiu
primjenu antibiotika
Grlobolja se nadesie javia u tijeku virusne mfekcie
e e najtesde simptomatska terapla dovolina,
—Kod tedkog opdeq stanja pacijenta treba dati

iotik bez obzira na bakteri nalaz
Osjetliivos? propésne Uzetag brisa gra je 80-95% |
oisl o madini na kaji je uzet, na koji |e traneportiran
e e li pacient prije usinjencg orisa orjela uzimac
antibiotie.

ne treba i kod blagih
Kiini€kih slika griobolje samo zbog bojazni de
neprepoznata streptokokna infekcija mode dovesti
do razveja postsireptokoknih sekvels i tegkih

01 <20% e Ne Kinftiohi alkg
o 50 smatrale da je glavni razlog
23 Da Fiedens grloto aticim spredian
4 40-680%  Da Nakoon nalaze briss™ razvoja reumatske groznice | poststreptokoknog

*Kond vl iritha sbhe mniiboviaks Leeupie se male pai i | rije desnzaneg BrsS-A u butars, o
TS rIREa nalnER Tre TR CAITAES 78 SARTIROM EAIBe

Antibiatie eba primienitl u skital 2kuthe griobolle bez obzita na
Centorove kriterije u slutajevima: vrio tedkog opéeg stanja, sumnje
na peritonzilami infiltrat i apsces, reurnatske vrudice u osobnoj i
chiteljsko] anamnezi

Terapija

—U veéini sluéajeva akutne griobalje dovoljro je
simptomatsko lijeéenje | cdmaranje
—Simptomatske teraplia: Prvi Bek [zbor je
analgoantipiretik paracetamol

—Antimikrobna terapija:

Prvi izhor antiniotika

Djess. Oraali

peniciin V 40 000-80 000 ij./kg (25-50  peniclin V 1500 000

markg) podijelieno u 3 doze / 10dana I, svekih 8 sati /10

ili dana

ednokraing: benzatin peniclin G L]

(Extencillin) 800 000 L.j. im. <= 27 kg* Jetnokratna:
benzatin peniciin G

benzatin peniciin G (Extenclling

1200 000, im. > 27 kg* 12000004*

g baripprisBra u

23 alrematvu kod preosjetljivost na penicilin vdi Rett.

glomerulcnedfritisa, Od 1850-th godina u razvijenim
zemijama, pa i Hrvatsko. je dodlo do pada
Irzidencije reumatske grozrice napise zbog
[ Fvota, te i
mogutih, vrio retiih, sekvela ne treba bi
motivaciia za primieny antblote,
—Asimptomatske kiiconode BHS-A u praviiu ne treba
il traiti, niti Fjegiti
Meke asobe | nakon zavriene odgovanjude
antistreplokokne lempie ostaju Kiconode
streptokoka. Kliconogtvo treba tradhi | eradicrati
samo kod paciienata koji u anamnezi fmaju reumatski
rognicu, kod opetovanih streptokoknib infekaeiz
wnwtar obitelfl te stuacie eploemije reumatsie
groznice il streptokoknog glomendonefritiza,
Rutinsk iran i izinskog titra:
(ASO titar) U svrhuy dijsgnosticiranjs streptokekne
griobolje & ne preponuéuje.
Pojedinaén titar ASC nije dovodng osjetliiv niti
specifiGan u dgagnosticiranju streptokakne griobolje.
—Virusne infekeije gria su éeste u djece | nisu
Indikacija za tonzilektomiju

Bl Tabie ddranpyet f, Eradain T, Vit 11, Mrtwnowie 3K il 0, Pusmarsl 0, Abram M,
Tuaavid 5. Grganw 2. Tomme . Privias paitilirns on s Lhasel= dageosse ind therupuse
BOErDRCh - Croatian Rational pudeines, L




Akademija medicinskih znanosti Hrvatske, Kolegij za javno zdravstvo, Odbor za praéenje rezistencije bakterija na antibiotike u RH
Croatian Academy of Medical Sciences, Public Health Collegium, Croatian Committee for Antibiotic Resistance Surveillance

Beta-hemoliticki streptokok grupe A / Group A streptococcus

rezistencija na antibiotike u RH / antibiotic resistance in Croatia, 2000. - 2021.
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— erythromycin —— clindamycin const R ——clindamycin const + ind R

Clindamycin const R = konstitutivna rezistancija na klindamicin / constitutive clindamycin resistance
Clindamycin const + ind R = ukupna (konstitutivna + inducibilna) rezistancija na klindamicin / total (constitutive + inducible) clindamycin resistance



NATIONAL INSTITUTE FOR HEALTH AND CARE Children and young people with symptoms or signs of acute otitis media
EXCELLENCE with otorrhoea (discharge following ear drum perforation) or children

™

;j “ il o under 2 years with acute otitis media in both ears
‘ Guideline « Consider a back-up antibiofic prescription or an immediate antibiotic
DtltIS med | a (B_C LItE) - a ﬂtl m | Cro b | ﬂl prescription ?seg the rec:om.mendations_on cr_woice of al'l-til_'l_ii_:ltili‘l in line L_.rui_tn
-_ the NICE guideline on respiratory tract infections (self-limiting): prescribing
prescrlblng antibiotics.
September 2017 . .
Children and young people who are systemically very unwell, have
symptoms and signs of a more serious iliness or condition, or are at
Eackg round high-risk of serious complications because of pre-existing comorbidity
+« Acute otitis media is a self-limiting infection of the middle ear mainly Children and young people under 18 years
affecting children. Antibiotic | Dosage and course length”?

First choice

moxicillin > 1 to 11 months, 125 mg three imes a day for 7 days

« It can be caused by viruses and bacteria, and both are often present at

the same time. 1 to 4 years, 250 mg three times a day for 7 days
5to 11 years, 500 mg three times a day for 7 days

Alternative first choices for penicillin allergy or intolerance

children get better within 3 days without antibiotics. - R -
Clarthromycl Under 8 kg, 7.5 mg/kg twice a day for 7 days
+ Antibiotics do not improve pain at 24 hours, and at later time points the 8to 11 kg, 62.5 mg twice a day for 7 days

number of children improving with antibiotics is similar to the number with 121019 kg, 125 mg twice a day for 7 days
20 to 29 kg, 187.5 mg twice a day for 7 days
adverse effects, such as diarrhoea. 30 to 40 kg, 250 mg twice a day for 7 days
o . i o 12 to 17 years, 250 mg twice a day or 500 mg twice a day for
+ Antibiotics make little difference to the rates of common complications, 7 days
: - :
such as hearing loss (which is usually temporary), perforated eardrum {E,,?';“r;';]ﬁ;;;”ﬂ ?O‘?{Jguﬁﬁwfj 0 };’aﬁg;g‘-?{,:;“; times a day for 7 days or 500
and recurring infection. ge‘}j{;c;r;? choice (worsening symptoms on first choice taken for at least 2 to
+ Complications such as mastoiditis are rare, and the number needed to - Cwmxld?); 10](11 ?gnﬂw- 0.25 mifkg of 125/31 suspension three times a
ay for 7 days
treat with antibiotics to prevent 1 child from developing mastoiditis is 110 5 years, 5 ml of 125/31 suspension three times a day or
0.25 ml/kg of 125/31 suspension thres times a day for 7 days
4831. 6 to 11 years, 5 ml of 250/62 suspension three times a day or
. . . | _ ) 0.15 ml'kg of 250/62 suspension three times a day for 7 days
= Acute otitis media is uncommon in adults — the recommendations in this 121017 Emrs 250/195 r?; three fimes a day orag[][]H 25 ";
guideline are based on the evidence identified, which was for children three times a day for 7 days

Alternative second choice for penicillin allergy or intolerance, or worsening
and young people. symptoms on second choice taken for at least 2 to 3 days

Consult local microbiologist




Sinusitis (acute): antimicrobial prescribing | [of e

Choice of antibiotic: adults aged 18 years and over Choice of antibiotic: children and young people under 18 years
Antibiotic! Dosage and course length Antibiotic! Dosage and course length
First choice First choice

Penicillin W > 500 mg four times a day for 5 days Penicillin v > 1 to 11 months, 62.5 mg four times a day for 5 days

1 to 5 years, 125 mg four imes a day for 5 days

Alternative first choices for penicillin allergy or intolerance & to 11 years, 250 mg four times a day for 5 days
Doxycycline ) 200 mg on first day, then 100 mg once a day for 5 12 to 17 years, 500 mg four times a day for 5 days
days Alternative first choice for penicillin allergy or intolerance
Clarithromycin 500 mg twice a day for 5 days < Clarithromycin > Under 8 kg, 7.5 mg/kg twice a day for 5 days
— - 8 to 11 kg, 62.5 mg twice a day for 5 days
Erythromycin (in pregnancy) | 250 to 500 mg four times a day or 500 to 1000 mg 12 to 19 kg, 125 mg twice a day for 5 days
twice a day for 5 days 20to 29 kg, 187.5 mg twice a day for 5 days

30 to 40 kg, 250 mg twice a day for 5 days
12 to 17 years, 250 mg twice a day or 500 mg twice a day for 5 days®

—— = - . D ling? 12t0 17 , 200 first day, then 100 day for 5 days
< Co-amoxiclav > 500/125 mg three times a day for 5 days axycyciine 0 L/ years Mg on Airst cay then ME onoe a cay for - days
Second choice (worsening symptoms on first choice taken for at least 2 to 3 days)

Second choice (worsening symptoms on first choice taken for at least 2 to 3 days)

Alternative second choice for penicillin allergy or intolerance, or worsening

d choice taken for at least 2 to 3 d = B - -
symptoms on second choice nrorsties - < Co-amoxiclav D) 1 to 11 months, 0.25 mlfkg of 125/31 suspension three times a day

Consult local microbiologist for 5 days

1to 5 years, 5 ml of 125/31 suspension three times a day or 0.25 ml/
kg of 125/31 suspension three times a day for 5 days

& to 11 years, 5 ml of 250/62 suspension three times a day or 0.15 ml/
kg of 250/42 suspension three times a day for 5 days

12 to 17 years, 250/125 mg three times a day or 500/125 mg three
times a day for 5 days®

iSee BMF for appropriate use and dosing in specific populations, for example,
hepatic impairment, renal impairment, pregnancy and breast-feeding.

Alternative second choice for penicillin allergy or intolerance, or worsening symptoms on second
choice taken for at least 2 to 3 days

Consult local microbiologist

Igee BNF for children for appropriate use and dosing in specific populations, for example hepatic
impairment, renal impairment.

The age bands apply to children of average size and, in practice, the prescriber will use the age
bands in conjunction with other factors such as the severity of the condition being treated and
the child's size in relation to the average size of children of the same age.

3Doxycycling is contraindicated in children under the age of 12 years




Akademija medicinskih znanosti Hrvatske, Kolegij za javno zdravstvo, Odbor za praéenje rezistencije bakterija na antibiotike u RH
Croatian Academy of Medical Sciences, Public Health Collegium, Committee for Antibiotic Resistance Surveillance

Streptococcus pneumoniae

rezistencija na antibiotike u RH / resistance to antibiotics in Croatia, 2000. - 2021.
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co-trimoxazole

——penicillin 1+R penicillin R erythromycin tetracycline
R = visoka rezistencija / high level resistance

I = osjetljivost uz povecanu izloZenost / susceptible, increased exposure



S.pneumoniae: susceptibility to penicillin and ampicillin

Croatia, 2021
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Akutna upala ) O
srednjeg uha

Mebeie e e MO aespurmicars et ]

—Hkutni ofitis media (ADM) je semoogranidavaiuta
Infekicta srednjeg uba. kola se najdedte javija u diece
‘e 58 ovi neputcl odnose na djecu | adolescente
=0 uzrokuiu virusl, bakterije, a esto istovremeno
mogu biti prisutni | virusi | bakterpe

—Simpromi natesde traju 3 dana (mogu | do tjedan
dana) i prolaze spontano bez uporabe antibiotika
~Uporaba antibiotika ima slab wiinak na pojavu
komplikecia Il ponavijajuéih Infekslja

Kada primijeniti
antibiotik odmabh:

~Kod AOM s otorejom (perforaciom bubnjica)
—Kod diece méade od 2 godine & cbostranim otitisom
—ifikn jo opée stanje jako lode 1/l prisutni znaci
teike bolesti

—Ako postoje ko-maorbiditett kall bl mogll claksati
pajevu komplikaciia

Kada primijeniti
antibiotik nakon
promatranja:
—Ako tred| dan ne dolazi do spontanog poboliganja
—Ako u prva tri dana promatranja dode do nagiog
il znagajnog pogordanja
Kada uputiti u bolnicu:
Ako je ADM povezan sa: teskom sisternom
intet akutnim ke om,

]
meningitisom | drugim infekcijama sredignjeg
ZivBanog sustava)
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e T T B e
w2, A e T

1 o Lt Tamsit
Aesrabui , Tarisit T, . Oumtifvent

3ty Tagrus Mrademie maedhsiakds o] Hmka, S90S 154

aata "o v Teg: BRI (A
Meton 0L, TORKL. hetach v et oy

FULA AP Cirdeal Preeties ool The Disgeass wod Munsgmee! of s 0t Mol
Padaon. () AG-985,

RHE, Kevat I L Teoié B, Tamka Anceabent ol Srriwemics 7a akstry upals siriegs

Prvi izbor antibiotika

250 mg/5 ml (v
8080 mg/hg)* kroz 6 do 7 dana***
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Ako nakon 2 do 3 dana primjene amoksicilina nema poboljsanja

Amalesicilin + devulsnska lieelina®

&0 mg/kg tielesns teline amoksicilinske komponents
podijefjenc u ti daze dnevno kroz 7 dana

L AT dan
4, ek o0 mey doaea oo
[ReL2.. REE3.) - EBHRS prodade vile daziane

44 izvormim,
. i}

5 prtagadures o fudeins Wdine

681D e 57 gednk.
[RetA F RALE)

|ako nije spomenuto u NICE smiemicama, hrvatski strudnjac
smatraju da se amoksicilin mo2e primjenivati u dozi od 80 do 80
mg amaoksiciling,/kg tebesne teline podiellena u dvije doze dnevno
(Retd)

Za atternativu kod preosjetiivosti na penicilin vidi Ref1., Retd,, Rets.

Prvi izbor antibiotika

Amoksicilin 250 mg/5 mL 3xdnevno (ukupna dnevna doza
40-60 mg/kg)* kroz 5 do 7 dana***

kg'al mL kgt! mL kgtﬂ mL
40 mg/kg | 60 mg/kg 40 mg/kg | 60 mg/kg 40 mg/kg | 80 mg/kg

5 1.3 2 17 4.5 6.8 29 77 1.6
6 1.6 24 18 4.8 7.2 30 8 12

7 1.8 2.8 19 & 7.6 31 8.3 12.4
8 21 3.2 20 5.3 8 32 8.5 12.8
9 2.4 3.6 21 58 8.4 33 8.8 13.2
10 27 4 22 5.8 8.8 34 9.0 13.6
n 29 4.4 23 6.1 9.2 35 9.3 14

12 a.2 4.8 24 6.4 96 36 96 14.4
13 3.5 5.2 25 6.6 10 37 9.9 14.8
14 3.7 5.6 26 6.9 10.4 38 1041 15.2
15 4 8 27 7.2 10.8 39 10.4 15.6
16 4.3 6.4 28 75 1n2 40 10.7 16

Ako nakon 2 do 3 dana primjene amoksicilina nema poboljsanja

Amoksicilin + klavulanska kiselina*

60 mg/kg tjelesne tezine amoksicilinske komponente
podijeljeno u tri doze dnevno kroz 7 dana

*Prema podacima iz 2019.g. u Hrvatsko] doziranje amokscilina od 40 mg/kg podijeljeno u tri doze
dnevno pokriva 879, a doziranje od 60 mg/kg podijeljeno u tri doze dnevno 93% pneumackoka
(Ref.2., Ref.3.) - ISKRA prediaZe vise doziranje

**U izvarnim NICE smjernicama djeca su grupirana po dobi kojoj odgovaraju odredene lako mjerljive
doze. Kako je u Hrvatskoj uobigajeno doziranje prema tjelesnoj tezini, pojedina&ne doze sirupa (u mL)
su prilagodene kg tjelesne teZine

***Hrvatski struénjaci predlazu terapiju od 10 dana kod teZe bolesne djece i djece < 2 godine.
(Ref.4. 1 Ref5.)



Akutni

—Autri sinuitis {fhincsinuitis) se obiéno razvia
nigkon prehlade, najtedde ga uzrokuju virus, Taje oko
2 do 3 tiedna | vecina |judi ozdrevi bez entibiotika uz.
primjenu antipiretika po potrebi | upute da se pacijent
javi ako dode do naglog § 2natainog pogonana
—Samao citprilike 2% sinuitiea uzrokuju bakterlje te
se ponekad u ljedenju primjenjuju antibiotici

Kada primijeniti
antibiotik odmah:

—Ako je code stanje jako loge il prisutni znaci
tegke bolesti

—hko postoje ko-morbiditet ko@ bi mogh alaksati
pojavu komplikacija

Kada primijeniti
antibiotik tijekom
promatranja:

—iiko nakon 10 dana ne dolazi do spontancg
poboli$ania. ponovno rRZMO potrebu davanja
‘antiniotia i zdati recept za antibiotik uz odgodu
primjens te preporuku Sekanja spontanog
pobolisania u narednih 7 dana
—Ako tiiekom promatranja dode do naglog Il

g pogorianja primde it antibi

Kada uputiti u bolnicu:

Ako je sinuitis povezan sa; tedkom sistemnom infekeiom,

i peri b Znacima |
simptomima meningiiza, tefkom frontalnom glavobofom
il neuralogkin ispadima,
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Prvi izbor antibiotika
Djeca: Amalaiciin 250 mg/5 mi 3xdnevno (ukupna dnevna
doza 40-80 my/kg)* kroz 6 dana
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Odraali: Amckaicilin 3x500 mg il Sx1000 mg* kroz 5 dana

Antibiotik izbora sko je opée stanje jako lode, prisutni znaci tedks
bolesti te ako postaje ko-morbiditet] kajl bl mogli olakiati pojavu
karmpliicacija il drugl lzbor ake nakon 2 do 3 dana lijeden]a prvim
antibioti ne dode do It

Amolceicilin + dsvulsngka isslina®

Odiresk: 2-3KBTS /126 mg dnavno hroz 5 dane
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laka nije spomenuto u NICE smjernicama, hrvatski struénjaci
smatraju da se amoksicilin za djecy make prmjeniivat u dozi od
8O - 80 mg amoksicilina’ky telesne teine podieleno u dvije
doze dnevno (Rer.4),

Za alernativu kod preosjetliivosti na penicilin vidi Rett

Prvi izbor antibiotika

Djeca: Amoksicilin 250 mg/5 mL 3xdnevno (ukupna dnevna
doza 40-60 mg/kg)* kroz 5 dana

kg*# mL kgmt il kgta' il
40 mg/kg | 680 mg/kg 40 mg/kg | 60 mg/kg 40 mg/kg | 80 mg/kg

5 1.3 2 17 4.5 6.8 29 77 1.6
(] 18 2.4 18 4.8 72 30 8 12

7 1.8 2.8 19 5 7.6 3 8.3 124
8 21 3.2 20 5.3 8 a2 8.5 2.8
e 2.4 3.6 21 5.6 8.4 33 8.8 13.2
10 2.7 4 22 5.8 8.8 34 2.0 1386
n 29 4.4 23 61 9.2 a5 9.3 14

12 3.2 4.8 24 6.4 9.6 36 9.6 14.4
13 35 5.2 25 6.6 10 37 9.9 14.8
14 37 5.6 26 6.9 10.4 as 101 15.2
15 4 B8 27 7.2 10.8 39 10.4 15.6
16 4.3 6.4 28 75 nz 40 10.7 16

Odrasli: Amoksicilin 3x500 mg ili 3x1000 mg* kroz 5 dana

Antibiotik izbora ako je opc¢e stanje jako loSe, prisutni znaci teSke
bolesti te ako postoje ko-morbiditeti koji bi mogli olak$ati pojavu
komplikacija ili drugi izbor ako nakon 2 do 3 dana lijeGenja prvim
antibiotikom ne dode do poboljSanja

Amoksicilin + klavulanska kiselina*

Djeca: Doze amoksicilinske komponente kao iznad kroz 5 dana

Odrasli: 2-3x875/125 mg dnevno kroz 5 dana

*U izvornim NICE smjernicama prvi lijek izbora je penicilin V, no za Hrvatsku ISKRA preporucuje
amoksicilin zbog bolje djelotvornosti na pneumokoke smanjene osjetljivosti na penicilin. Doziranje
amoksicilina od 40 ma/ka podiielieno u tri doze za diecu ili 3x500 mg za odrasle dnevno dieluje



Akademija medicinskih znanosti Hrvatske, Kolegij za javno zdravstvo, Odbor za pracenje rezistencije bakterija na antibiotike u RH
Croatian Academy of Medical Sciences, Public Health Collegium, Croatian Committee for Antibiotic Resistance Surveillance

Haemophilus influenzae

rezistencija na antibiotike u RH / resistance to antibiotics in Croatia, 2000. - 2021.
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Prevencija respiratornih infekcija cijepljenjem

Doc. prim. dr. sc. Bernard Kaié¢?, prim. Tatjana Nemeth BlaZi¢?

1 Hrvatski zavod za javno zdravstvo, Zagreb, Hrvatska

U skupinu respiratornih infekcija ubraja se velik broj raznih bolesti koje zahvacaju gorniji i/ili donji disni
sustav, a s obzirom na velik broj oboljelih ili teske oblike bolesti koje neke od njih mogu uzrokovati,
imaju velik javnozdravstveni znacaj. Protiv nekih od tih zaraznih bolesti postoji cijepljenje kao primarna
prevencija i zasStita od nastanka infekcije ili od teskih oblika bolesti i smrti. To su izmedu ostaloga,
cijepljenje protiv difterije, hripavca, gripe, pneumokoka, COVID-19.

Sve je vedi broj dostupnih cjepiva protiv respiratornih infekcija i razli¢itih dizajna u proizvodnji cjepiva
protiv odredenog uzrocnika.

Primjerice samo protiv gripe na trZiStu su Ziva atenuirana cjepiva, cjepiva od cijelih mrtvih virusa,
podjedini¢na, fragmentirana, adjuvantirana, rekombinantna i cjepiva s visokom dozom antigena.
Zadnjih godina najaktualnije cjepivo, ono protiv bolesti COVID-19 takoder na trZiStu se nalazi u raznim
oblicima: mRNA cjepivo, adenovirusno vektorsko, rekombinantno proteinsko adjuvantirano i
neadjuvantirano, mrtvi virusi, a proizvedena su na temelju originalnog wuhanskog soja, razliCitih
podvarijanti omikrona i beta varijante. Cesto je teko odrediti kojem od dostupnih cjepiva dati prednost
pri primjeni, a ponajvise zato Sto nedostaju solidni dokazi iz klini¢kih i epidemioloskih ispitivanjima na
kojima bi se temeljila preporuka.



OdrzZavanje ovog simpozija pomogli su:

A&B

Alkaloid

Altamedics

Astra zeneca

Becton Dickinson Croatia
Belupo

Biogen

Biomax

Biosistemi grupa
Biospectra

DiaHem

Inel -medicinska tehnika
JANAF

Kefo

Kemolab

Labena

Labomar

Oktal pharma

Pfizer Croatia

Roche

Sandoz
Xellia

Zahvaljujemo!






meridian BIOSCIENCE ™

Nue®”® LIFE DISCOVERED. LIFE DIAGNOSED.

- C. difficile B - HpSA® —— e
- GBS DS ' - Campy
- GBS LB
- SARS-CoV-2
- Strep A
- Carba C
o I \
-l
Fleksibilna molekularna platforma Fluorescentno imunoloska
sposobna za pojedinacno i/ili platforma, usmjerena na
viSestruko testiranje. Analizator gastrointestinalno testiranje.
malih dimenzija, koji unaprijeduje Analizator malih dimenzija koji,
standardizaciju testiranja u vasem poboljsava bolni¢ku operativnu
zdravstvenom sustavu. ucinkovitost.

PRIJE POCETKA RADA 30 MIN NAKON POCETKA 60 MIN NAKON POCETKA

Uredaj koji dokazano
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A HUSPITA -GRADE pruza zastitu od koronavirusa
‘COVID-19 READY koji uzrokuje COVID-19.
Qirocide

DEVELOPED BY NASA
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uvijek s vama

Krste Hegedusica 34c1, 10360 Sesvete
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