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Nemocnice je uréena pro léCeni pacientu s nutnym
respektovanim ekologickych a ekonomickych
hledisek pri_zachovani medicinskych standardu.
Zajmy pacientu, ale i bezpecCné pracovni
podminky ve zdravotnictvi musi byt presne
definovany s presne stanovenou hranici mezi
optimalni (Unosnou) a neprijatelnou kvalitou.
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V nemocnicnim prostredi vznikaji
z epidemiologickeho hlediska specificke
podminky. Dochazi ke:

kumulaci zdroju nakazy
(Casteji kolonizovani a nosici
(v dusledku zakladniho onemocnéni,
nez ostatni populace)




Zprava zatizeni Transfuzni sluzby v CR

2010 2011 2012 2013 2014
Celkovy pocet darcu
Opakované
darcovstvi 244 000] 238 922 257 000 264 OOQ| 260000
Prvodarci 550000 50142 53000 54 000] 59 800
Incidence a prevalence ukazatelti infekci u darca krve
Opakované darcovstvi
HIV 6 2 ) ) 3
HBV 10 17 9 9 16
HCV 23 28 23 30 41
Syfilis 26 11 11 15 10
Prvodarci
HIV 5 4 4 2 3
HBV 37 28 25 22 20
HCV 80 106 94 119 97
Syfilis 32 16 20 20 22




Staphylococcal nasal carriage. This patient had a small staphylococcal abscess
beneath the mucosa of the nose, illustrating how Staphylococcus aureus, which
colonizes the nares, can infect skin and submucosa. Intact mucosa is highly resistant
to infection; such infections usually occur as a result of defects in the mucosal
membranes or via hair follicles inside the nose.




* pricemz stejni pacienti predstavuji mezi hospitalizovanymi
kumulaci_vysoce vnimavych osob
Vnimavost pacientu k infekcim je vyssi pro:
*) vékovou predispozici - novorozenci, starsi osoby
*) oslabeni organizmu

- zakl. onemocnénim a pruvodnim narusenim obrannych reakci,
- chronické metabolické a maligni choroby

- tézké urazy

- operacni zakroky a transplantace

- poskozeni kozniho krytu

*) klinicky pruvodni stav - staza moce, snizena ventilace, dlouhodobé lezZeni,
destrukce tkani v okoli operat. zakroku

*) diagnostické a terapeutické invazivni zakroky —katetrizace, intubace, endogenni
[oJ(0] (:Y4TA

*) terapie - radioterapie, chemoterapie, antibiotika, cytostatika, imunosupresiva
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Vnimavost u onkologicky nemocnych
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PROCES SIRENi NAKAZY V NEMOCNICNiIM PROSTREDI
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INFEKCIOZITA BIOLOGICKYCH MATERIALU
-~ VYSKYT ETIOPATOGENETICKYCH AGENS

1. KREV, PLAZMA, KREVNi PRODUKTY.
VHB, VHC, VHA (kratkodoba viremie), HIV, CMV, vzacne EBYV,
virus spalnicek pri viremii, kandidy-kandidéemie,

malarie - (plasmodia mohou v &erstvé plazmé prezivat pfi 3 - 5°C i 14 dnu),

Toxoplasma gondii - (preziva v konservované krvi az 56 dnii)



INFEKCIOZITA BIOLOGICKYCH MATERIALU
-~ VYSKYT ETIOPATOGENETICKYCH AGENS

2. SPUTUM, NOSOHLTANOVY SEKRET

Adenoviry, coronaviry, enteroviry, herpes viry, myxoviry
(chriipka), paramyxoviry,RSV, rhinoviry,

Stafylokoky, streptokoky, meningokoky, Haemophilus
Influenzae, Neisseria meningitis, Bordetella pertussis,
Bordetella parapertussis, Mycoplasma pneumoniae,
Pneumocystis carinii, Kandidy




INFEKCIOZITA BIOLOGICKYCH MATERIALU
—VYSKYT ETIOPATOGENETICKYCH AGENS

3. STOLICE

Enteroviry (VHA, poliomyelitis), VHE, coxsackie viry,
Adenoviry,

Enterobactericeae (E.coli, Klebsiella pneumoniae,
Pseudomonas aeruginosa, Proteus spp., Citrobacter,
Enterobacter, Serratia apod)

Listeria monocytogenes, Clostridium perfringens,
Clostridium tetani, Pneumocystis carinii




INFEKCIOZITA BIOLOGICKYCH MATERIALU
-~ VYSKYT ETIOPATOGENETICKYCH AGENS

B [o]
Virus spalnicek, priusnic, CMV, VHB, papovaviry, Listeria
monocytogenes, Kandidy

5. MOZEK, LIQUOR
HIV, ruzna etiologicka agens meningitid

6. SLINY
VHB, HIV, CMV, EBV, herpes virus hominis typ 1,2, virus
spalnicek, rubeola




INFEKCIOZITA BIOLOGICKYCH MATERIALU
-~ VYSKYT ETIOPATOGENETICKYCH AGENS

7.SLZY, OCNi SEKRET

VHB, HIV, adenoviry, Enterovirus typ 70, Coxsackie A 24,
Staphylococcus aureus, hemophfilus, pneumokoky, moraxely,
Chlamydie

8. VAGINALNI A CERVIKALNI SEKRET

HIV, VHB, vzacne VHC, herpes virus hominis typ 1,2,
Streptococcus agalactiae, Neisseria gonorrhoea, Haemophilus
Ducreyi, Treponema pallidum, Trichomonas vaginalis,
Chlamydia lymfogranulomatosis, Chlamydia trachomatis

9. EJAKULAT
VHB, HIV, vzacné VHC, CMV,




ETIOLOGICKA STRUKTURA NN
Nejriznéjsi druhy patogennich i fakultativné patogennich mikroorganizmd.

Stafylokokové infekce - Staphylococcus aureus ( ! MRSA, VRSA)
Staphylococcus epidermidis

Streptokokové infekce - skupina A - (puerperdini sepse, erysipel)
skupina B - S. agalactiae

G — negativni baktérie —
Vankomycin rezistentni enterokoky
Pseudomonas - polyrezistentni

Serratie
Proteus s produkci Sirokospektré
Klebsiella betalaktamdzy ESBL,
Enterobacter karbapenemdzy KPC,
E. coli metalobetalaktamdzy MBL

Rod Legionella

Helicobacter pylori

Anaerobni infekce — Clostridium difficile, perfringens
Virové infekce - VHB, VHC, VHA (psychiatrie), CMV, HIV

Mykézy - Candida albicans, Aspergilozy



Clanek: Epidemiol. Mikrobiol. Imunol. 64,
2015, €. 4, s. 232-235

* Prospektivni analyza pribéhu lécby klostridiové kolitidy pomoci
fekalni bakterioterapie u 80 dospélych pacientl hospitalizovanych na
Klinice infekénich chorob Fakultni nemocnice Brno od 1.1.2010-
31.12.2014.

* Vysledky:
Ve studovaném obdobi podstoupilo fekalni bakterioterapii 80
pacientu. V 78 pripadech probéhla aplikace ultrafiltratu nasojejunalni
sondou, ve dvou pripadech rektalnim ndlevem. U 6 pacientu bylo
aplikovano 20 g stolice s Uspésnosti 50 %. U 9 pacientu nebyl
vysledek hodnotitelny. U zbylych 65 jedinct byla pri aplikaci 40 g
stolice celkova uspésnost 83,1 %. V souboru nebyly pozorovany zadné
zavazné nezadouci UcCinky ani letalita.

e Zaveéry:
Fekalni bakterioterapie je uCinna a bezpecna metoda v lécbé
klostridiové kolitidy.



Schopnost mikroorganizmu
prezit v nezivém prosiredi:

Zivotaschopnost mikroorganismU a jejich preZiti ve vné&j§im prostredi zavisi:
ad) na jejich vlastnostech
L) na prostredi, ve kterém se nachdzeji.

(kompinaci nizkych teploft, nizsi vihkosti, nepritomnosti toxickych Iatek,
ngdopak pritomnosti koloidnich latek, které maji ochranny vliv).




Baktérie

A4 ~ /7

rezivani

cinetobacter spp.

ordetella pertussis
Campylobacter jejuni
Clostridium difficile (spory)
Chlamydia pneumoniae,C.
Chlamydia trachomatis

Doba

3 dny az 5 mésicu
3 az5dnu
az 6 dnl
5 mésicu
< 30 hodin
< 30 hodin
15 dnd
7 dnU az 6 mésicu
1-8dnd
1,5 hodiny az 16 meés.
5 dnul az 4 mésice
12 dnu
< 90 minut



lebsiella spp. 2 hodiny az vic nez 30 mésicu
steria spp. 1 den az nékolik mésicu

yrium bovis dele nez 2 mesice

lycobacterium tuberculosis 1 den az 4 mésice

gisseria gonorrhoeae 1az 3 dny
Proteus vulgaris 1az 2 dny
Pseudomonas aeruginosa 6 hodin-16 més., na suché podlaze 5 tydndi
Salmonella typhi 6 hodin az 4 tydny
Yalmonella typhimurium 10 dnu az 4,2 roku
Salmonella gpp. 1 den
Serratia marcescens 3 dny az 2 mésice, na suché podlaze 5 tydnu
Shigella 5pp. 2 dny az 5 mésicu

ta ylococcus aureus, véetné MRSA 7 dnui az 7 mésicu
Strtcoccus pneumoniae 1az 20 dnu
Strepyfococcus pyogenes 3 dny az 6,5 mesice

Vibrig\cholerae 1az 7 dnu



Pfezivani kliniky vyznamnych kvasinek na suchém povrchu nezivych objektu:

Candida albicans 1 az 120 dnu
Candida parapsilosis 14 dnU

Torulopsis glabrata 102 — 150 dnu




Prezivani klinicky vyznamnych vir0 na suchém povrchu nezivych objektu:

OVirus 7/ dnu az 3 mésice
Astrovirus 7 az 90 dnU
Coronavirus 3 hodiny
SARS-coronavirus /2 az 96 hodin
Coxsackie virus déle nez 2 tydny
Cytomegalovirus 8 hodin
Echovirus 7 dnu

\ A 2 hodiny az 60 dnu

- B déle nez 7 dnu
»

\ déle nez 7 dnu




simplex virus, typ 112 4,5 hodiny az 8 tydnuU
Uenza virus 1 az 2 dny

orovirus a kocici kalicivirus (FCV) 8 hodin az 7 dnu
gpillomavirus typ 16 déle nez 7 dnu
PQPOVAVIrUs 8 dnu

déle nez 1 rok

typu 1 4 hodiny az méné nez 8 dnd
liovirus typu 2 1 den az 8 tydnuU

sugorabies virus <7 dnuU

piratorni syncicialni virus az 6 hodin
2 hodiny az 7 dnu
laVIrus 3 tydny az méné nez 20 tydnuU



Intravenous Infusions
Sites of Possible Contamination

Contamination of infusion fluid

Port for additives

Connection with administration set

Insertion site

Injection port

Administration set
connection with cannula



POTENTIAL ROUTES OF INFECTION

Contamination of Contaminated
catheter hub infusate

Extrinsic sources Fluid or

Skin organisms (e.g. health care medication

Endogenous flora worker) Extrinsic

Extrinsic sources (e.g. health care Endogenous flora POLILCES
worker, contaminated disinfectant) (e.g. from the skin) Manufacturer

Invading wound

Contamination of device prior to
insertion

Usually extrinsic; rarely manufacturer

Vein

Fibrin sheath, thrombus Hematogenous
From distant infection




Staphylococcus aureus in a patient who has a Hickman catheter. The extending cellulitis
(maximum extent shown by black marker pen line) has responded but the local tunnel
infection persists and mandates line removal.




Catheter exit site infection in a patient with central venous catheterization through the jugular
vein.
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Diffuse skin involvement with petechial lesions in a patient with
, endocarditis and acute aortic

insufficiency.




Redeni infek&nich komplikaci po operaci kloubnich
nahrad

Typicky RTG obraz infikované nahrady kycelniho

kloubu s lakunarnimi projasnénimi a rychlou migraci

* Diky peclive pripravé pacientl, zavedeni super-sterilnich sald a specialnimu
rezimu na nich, diky lepsi operacni technice a preventivnimu podavani
antibiotik byla incidence hluboké infekce snizena na dnes vseobecné

udavané jedno az dvé procenta.

* MUDr. David Jahoda, doc. MUDr. Pavel Vavrik, CSc., MUDr. lvan Landor, CSc., I. ortopedicka klinika FN
Motol a UK 1. LF, Praha, foto z archivu autora



An acutely infected knee replacement. The site was washed out but the infection
failed to resolve. At re-operation the implant was found to be loose and it needed
to be removed. Staphylococcus aureus was grown from deep specimens.




A sinus tract discharging from an infected total hip replacement. Staphylococcus
aureus was grown from deep specimens. Note the Koebner phenomenon; this
patient's psoriasis was probably a significant risk factor for infection.



















monotrichous polar flagellum seen on electron
MICroscopy.




Burned leg that has been superinfected with




Invasive pseudomonal burn wound infection, stage 2C.




Indwelling Catheterisation of Urinary Tract
Sites of Possible Contamination

Catheter-meial junction

_H Catheter-tubing junction

j ==

Unine sampling site

[ ]
+ : Reflux of
contarrminated urine

Bag empiying port




PROCES SIRENi NAKAZY
Protiepidemicka opatreni
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VEasné rozpoznani a diagnéza nemoci
lzolace v nemocnici
Izolace v domacim prostredi

Léceni



PROCES SIRENi NAKAZY
Protiepidemicka opatreni

Zdravy zivotni styl - otuzovani, sport, pohyb,
vyziva, dostatek spanku,

Imunizace aktivni

Imunizace pasivni



PROCES SIRENi NAKAZY
Protiepidemicka opatreni

MYTIi , (DEZINFEKCE) RUKOU,

Prani pradla, vétrani, uklid na vihko,
malovani

Kvalitni pitna voda, tepelna uprava stravy,

Likvidace odpadd, .......
Dezinfekce, sterilizace



5 zakladnich situaci pro
HYGIENU RUKOU

HYGIENA RUKOU - nakladové nejefektivnéjsi opatreni
v prevenci nemocnicnich infekci

Zpracovano podle materiali WHO - www.who.int



A) JEDNORAZOVE POMUCKY ODPAD

PRANI,
MYTI NADOBI,
DEZINFEKCE,
STERILIZACE



DEKONTAMINACE - dezinfekCni postupy odstranuijici kontaminaci, tj. zneCisténi prostredi
latkami vykazujicimi infekciozitu, radioaktivitu apod. Pfedchazi mechanickou ocistu.

MECHANICKA OCISTA - je soubor postup(, které odstrafiuji negistoty a snizuji pocet
mikroorganismul.

DEZINFEKCE je soubor opatfeni ke zneskodfovani mikroorganizmu pomoci fyzikalnich,
chemickych nebo kombinovanych postupu, které maiji pferusit pfenos infekénich puvodcu
nakazy, které prezivaji na predmetech, plochach, rukou apod.

DVOUSTUPNOVA DEZINFEKCE (uréena pro digestivni endoskopické pfistroje) - prvni
stupen je dezinfekce pfistroje ihned po pouziti pfipravkem s virucidnim ucinkem, pak
nasleduje mechanicka ocista a poté se provadi druhy stupen dezinfekce.

VYSSi STUPEN DEZINFEKCE (pro endoskopy vstupujici do sterilnich systém( — napf.
bronchoskopy) - postupy, které zaruéuji usmrceni baktérii, vira, mikroskopickych hub a
nékterych bakterialnich spor. Nezaruduji véak usmrceni ostatnich mikroorganizmu (napf.
vysoce rezistentnich spér) a vyvojovych stadii zdravotné nebezpecnych ¢ervu a jejich
vajicek.

STERILIZACE je proces, ktery vede k usmrcovani vSech mikroorganizm( schopnych

rozmnozovani véetné spor, k nezvratné inaktivaci virl a usmrceni zdravotné
nebezpecénych Cervu a jejich vajicek.




Staphylococcus aureus v hnisu




Impetigo u ditéte




Carbuncle of the buttock caused by Staphylococcus aureus. This large carbuncle
developed over the course of 7-10 days and required surgical drainage plus
treatment with antibiotics. The patient had previously experienced numerous
episodes of Staph. aureus cutaneous abscesses. He carried the staphylococci in his
anterior nares.




Septic pulmonary emboli. Multiple nodular pulmonary infiltrates secondary to a dialysis
catheter-associated infection. The patient presented with high fevers, cough and pleuritic
chest pain. Staphylococcus aureus was isolated from multiple blood specimens.




Beta-hemolyticky streptokok skup. A na krevnim agaru




Beta-hemolyticky streptokok skup. A
(elektronova mikroskopie)




Necrotizing fasciitis caused by group A strepococci. There is only moderate
erythema but at surgery there was extensive soft tissue damage.




Erysipelas




Corynebacterium spp. on Gram-stained smears




Gas gangrene. Note the extensive local edema.




Obtained after an outbreak, this
micrograph depicts Gram-positive
Clostridium difficile bacteria.

Acc.V Spot Magn Det WD Exp
10.0kV 3.0 4753x SE 338 1




Typical rash of meningococcal septicemia. Fine erythematous macules and
petechiae are present in some areas.




Gonococcal urethritis.




Mixed culture of two morphotypes of Enterobacteriaceae on blood agar
plate (Escherichia coli and Salmonella spp.).




Cultured Helicobacter pylori in coccoid and bacilli forms, bound to
immunomagnetic beads.

cuccoid bacilli cucciod




Helical structure of Treponema pallidum with the periplasmic flagella.




Secondary syphilis with typical skin rash.




Strain of Hemophillus influenzae sown on Columbia agar plate.




Ziehl-Neelsen stain of 'cords' of Mycobacterium tuberculosis isolated from a
broth culture. Tubercle bacilli aggregate end to end and side to side to
form serpentine cords, especially in broth cultures.




Colonies of Nocardia asteroides showing smooth chalky-white appearance.




Nocardia asteroides on Gram stain showing extensively branched vegetative hyphae
that break into short rods.




Primary cutaneous nocardial infection is characteristically painless, localized and
slowly progressive. (a) There is marked swelling and erythema in this child's
finger.




Primary cutaneous nocardial infection is characteristically painless, localized and
slowly progressive. (b) However, because the finger was painless the child was
not brought to medical attention until the infection had progressed to involve
the entire finger.




Zakozka svrabova




lateral

0.4 mm 1n length

Female







Crusted or Norwegian scabies in a patient who has AIDS.
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Hepatitis E Virus







STRUCTURE OF A RETROVIRUS
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