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Epidemiologie parenteralne
prenosnych infekci

Kolarova Marie
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Aktualni epidemiologicka situace

— 15000 deti umira kazdy den (15% vsech umrti deti v roce 2017
- zapal plic a dalsi nemoci dolnich cest dychacich)
— Temer 1 milion lidi umira na HIV / AIDS kazdy rok; v nékterych

zemich je to hlavni pricina umrti
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Vyskyt infekcnich onemocneni v populaci

Souziti ¢lovéka s mikroorganizmy je slozitym stale se ménicim procesem vzajemného ovliviiovani a adaptaci. Dlouholeté
zkuenosti, ale i fady epidemiologickych studii a mikrobiologickych objevt pfispély k poznani a dale objashuiji tyto vzajemné
vztahy.

Bouflivy rozvoj medicinskych véd v poslednich desetiletich prohloubil i poznatky z oblasti epidemiologie infekEnich nemoci,
jejich patogenetickych mechanizm(, nasledku, terapie véetné moznosti prevence az vymyceni infekci (napf. pravych
nestovic v roce 1977). Tento proces je vSak nekonecny, protoZe na druhé strané se stale objevuji novi pavodci (borelie,HIV,
priony, MERS, SARS) nebo se méni vlastnosti mikroorganizmu napt. rezistence k antibiotikim a dezinfekénim

prostiedkdm.

Obecné platné zakonitosti ovliviujici cirkulaci infek¢nich agens je postavena

na existenci 3 clanku epidemického procesu:

»a) zdroj nakazy,
»>b) cesty prenosu,
»c) vnimavy jedinec
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Virové a strevni infekce

Zahajeno oCkovani proti
rotavirovym infekcim

Ockovani proti RG je v CR od roku 2007 zafazeno mezi
doporucena ocCkovani :

Rotarix od 6 tydn( véku nejlépe dokoncit do 16. tydne véku (max.
24. tydne),

Rotateq 1. d. od 6 tydne véku do 12. tydne, dokoncit nejlépe do

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018



Zprava zafizeni Tranflzni sluzby v CR

- 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
aKovane
d:rcmm 244000| 238922| 257000| 264000( 260000 271382 265268 277776 247295 258 388
Prvodarci 55000 50142] 53000 54000/ 59800] 45665 45776] 51925| 48929] 56 688
Incidence a prevalence ukazatell infekci u darcu krve

- < WV 6 2 9 9 3 9 3 1 2 7
§ % HBV 10 17 9 9 16 8 11 10 6 4
;ﬁ E HCV 23 28 23 30 41 48 20 39 43 92
Syfilis 26 1 11 15 10 11 8 14 7 18
]
—_— 9 4 4 2 3 4 2 7 4 3
s [HBY 37 28 29 22 20 19 13 20 14 19
S [HCOV 80| 106 94 119 97| 102 112 116 117 121
= |syfilis 32 16 20 20 22 19 17 24 17 37
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Causative agent

Clinical features

Association with
cirrhosis and
hepatocelular carcinom
fulminant %)

Incubation period (days)

The period of infectivity

Output Port - infectious
biological material

Mode of transmission

Imunization

Viral hepatitis (VH)

A
Picornaviridae
nucleic acid RNA
no
0,1
15-50
Incubation period last 2 weeks
acute illness first day
transition to chronicity
% no
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blood + viremia 1 day
genital secretions -
fecal-oral +
by blood rarely
sexual contact +
vertical -

Inactivated hepatitis A

vaccines

B

Hepadnaviridae

DNA

C

Raviviridae
RNA

D

Deltaviridae
RNA

fever, malaise and abdominal discomfort
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28-180
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active + passive
imunization

50
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with VHB
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7?
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+
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+
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Virova hepatitida typ B
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VIRAL HEPATITIS TYPEB

Hepatitis B virus, HBV, Hepadnavirus, the so-called Dane particle with a core (formed by

ﬂ Etiology: T DNA, DNA polymerase, and a nucleocapsid protein with the hepatitis B core antigen

(HBcAgQ) and a coat of hepatitis B surface antigen (HBsAQ) ). The whole virus is

infectious with a diameter of 42 nm.

The source of

infection 41@6ﬁ}e

Two months in the ende of incubation period, the sick or carriers.

Parenteral transmission - blood, blood products and inoculation of the infectious material are of

Route of transmission
principal significance in the transmission.

Professional risk to medical personnel (injury by needle - transmission in 7 - 30 %, contaminated
instruments, blood transfusions - transmission in 90 %).

l.v. drug addicts - injury during tattooing, possibly other minute injuries of the skin and mucosa.

By sexual intercourse in homosexuals, bisexuals, and prostitutes.

Susceptlblllty Vertical - perinatal transmission from mother to child when the mother is the virus carrier or the sick

person. About 95 % of newborns infect intranatally and 5 % intrauterinely. MUNI

4 MED



Preventive measures:

@Ith education - to emphasize the extent of risk \
Observance of epidemic measures in medical establishments.

Handling biological material and contaminated instruments, consistent
disinfection and sterilization, application of single-use needles and syringes,
use of closed hemodialysis systems, smoking and drinking in workplaces with
biological material is forbidden.

Postexposure prophylaxis - passive and active immunization (newborns)
Examination of blood-donors - exclusion of HBsAg carriers from blood
donation

Designation and inspection of sanitary-epidemic measures in non-medical
establishments (hair-dressing salons, barber shops, etc.)

Active IiImmunization in persons with a high risk of infection (stated by public
notice)
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Hepatitis B — Clinical Features

Incubation period: Average 60-90 days

Range 45-180 days

Clinical illness
(Jaundice):

<5 yrs, <10%
>5 yrs, 30%-50%

Acute case-fatality rate: 0.5%-1%

Chronic infection: <5 yrs, 30%-90%

>5 yrs, 2%-10%

Premature mortality from
chronic liver disease:  15%-25%
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Outcome of HBV Infection

Asymptomatic

Symptomatic
acute hepatitis B

Resolved . : Resolved Chronic
Chronic infection . .
Immune Immune infection

Asymptomatic Cirrhosis Asymptomatic Sl
ymp Liver cancer ymp Liver cancer




Titer

Acute Hepatitis B Virus Infection with Recovery
Typical Serologic Course

Total anti-HBc

77K .
/ . IgManti-HBc
/ AN .
/ \ anti-HBs
/ \
/
8 12 16 20 24 28 32 36 952 100

Weeks after Exposure
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Titer

/ IgM anti-HBc

Progression to Chronic Hepatitis B Virus Infection
Typical Serologic Course

Acute Chronic
(6 months) (Years)
- HBsAgQ
7~ Total anti-HBc

/

4 8 12 16 20 24 28 32 36 52

Weeks after Exposure
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HBV Modes of Transmission

« Sexual

* Parenteral

* Perinatal




Concentration of HBV in Various Body Fluids

Low/Not
High Moderate Detectable
blood semen urine
serum vaginal fluid feces
wound exudates saliva sweat
tears

breast milk



Elimination of HBV Transmission

Strategy

Prevent perinatal HBV transmission
Routine vaccination of all infants
Vaccination of children in high-risk groups
Vaccination of adolescents

all children up through age 18
Vaccination of adults in high-risk groups




Hepatitis B Vaccination ACIP Recommendations

— Routine infant

— Ages 11-15 “catch up”, and through age 18(VFC eligible)
— Over 18 - high risk

— Hemodyalysis patients

— AlI STD clinic clients

— Multiple sex partners or prior STD

— Inmates in Correctional settings

— MSM

— IDU

— Institution for developmental disability

— Pre-vaccination testing - if cost effective
— Post-vaccination testing — 1-2 months after last
shot, if establishing response critical (HCW)
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Virova hepatitida typ C
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Features of Hepatitis C Virus Infection

Incubation period

Acute illness (jaundice)
Case fatality rate
Chronic infection
Chronic hepatitis
Cirrhosis

Mortality from CLD

Average 6-7 weeks
Range 2-26 weeks

Mild (<20%)

Low

60%-85%

10%-70% (most asx)
<5%-20%

1%-5%



Chronic Hepatitis C |
Factors Promoting Progression or
Severity

—Increased alcohol intake
—Age > 40 years at time of infection

—HIV co-infection

— Other
—Male gender
— Chronic HBV co-infection
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Exposures Known to Be Associated With
HCV Infection in the United States

— Injecting drug use
— Transfusion, transplant from infected donor

— Occupational exposure to blood
— Mostly needle sticks

— latrogenic (unsafe injections)
— Birth to HCV-infected mother

— Sex with infected partner
— Multiple sex partners
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Injecting Drug Use and HCV Transmission

— Highly efficient
— Contamination of drug paraphernalia, not just needles and syringes
— Rapidly acquired after initiation

— 30% prevalence after 3 years
— >50% after 5 years

— Four times more common than HIV
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Posttransfusion Hepatitis C
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Occupational Transmission of HCV

— Inefficient by occupational exposures

— Average incidence 1.8% following needle stick from HCV-
positive source
— Associated with hollow-bore needles

— Case reports of transmission from blood splash to eye; one
from exposure to non-intact skin

— Prevalence 1-2% among health care workers

— Lower than adults in the general population
— 10 times lower than for HBV infection
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Perinatal Transmission of HCV

— Transmission only from women HCV-RNA positive at delivery

— Average rate of infection 6%
— Higher (17%) if woman co-infected with HIV
— Role of viral titer unclear

— No association with
— Delivery method
— Breastfeeding

— Infected infants do well
— Severe hepatitis is rare
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Sexual Transmission of HCV

— Case-control, cross sectional studies

— Infected partner, multiple partners, early sex, non-use of condoms, other STDs, sex
with trauma, BUT

— MSM no higher risk than heterosexuals

— Partner studies
— Low prevalence (1.5%) among long-term partners

infections might be due to common percutaneous exposures (e.g., drug use), BUT

— Male to female transmission more efficient
more indicative of sexual transmission
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Sexual Transmission of HCV

— Occurs, but efficiency Is low

— Rare between long-term steady partners
— Factors that facilitate transmission between partners unknown (e.g., viral titer)

— Accounts for 15-20% of acute and chronic infections in the
United States

— Sex is a common behavior
— Large chronic reservoir provides multiple opportunities for exposure to potentially
Infectious partners
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Household Transmission of HCV

— Rare but not absent

— Could occur through percutaneous/mucosal exposures to blood

— Contaminated equipment used for home therapies
IV therapy, injections

— Theoretically through sharing of contaminated personal articles (razors, toothbrushes)
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Sources of Infection for
Persons With Hepatitis C

l(',Z,'" —~
Source: Centers for Disease Control and Prevention ’II[/////’//‘{



VHC
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VHC
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Virova hepatitida C

— Virus 10x méneé nakazlivy nez HBV

—Virus ma znacny pocet subtypu

— VétSina nakaz bez priznak

— Casto chronicky priibéh, postupné
poskozeni jater - cirh6za, PHC

— Moznost opakované nakazy

— Prenos krvi - nitrozilni uzivani drog
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Virova hepatitida C

Protilatky nejsou virusneutralizacni

!

absence aktivni imunizace
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Virova hepatitida C

— Lécba:
— dlouhodob3, casové a financné narocna
— podminéna abstinenci klienta
— s fadou nepfiznivych vedlejSich uéinki
— subtyp HCV 1b se IéCi obtizne

— Naklady na lécbu 1 pacienta:

— ambulantni 500.000,- az 800.000,- K¢
— transplantace jater 1,000.000,- K¢
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Koinfekce — dualni infekce

— Soucasna nakaza obema viry HBV a HCV
— Superinfekce — jedna nakaza predchazi a

probiha chronicky a pacient se infikuje druhym

!

paradoxni efekt — zpomaleni prubéhuVHC

virem
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Virova hepatitida D

—Puvodce je inkompletni virus
— K replikaci potrebuje HBsAg

— 3 genotypy

— Uplatnuje se vyhradne ve formeé dualni infekce s HBV

koinfekce
superinfekce
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Virova hepatitida D

Koinfekce = soucasna nakaza

!

tezka akutni hepatitida,

hrozi fulminantni prubéh VHB
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HIV/AIDS
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Molecular Epidemiology of HIV
Transmission in a Dental Practice

Chin-Yih Ou, Carol A. Ciesielski, Gerald Myers,
Claudiu I. Bandea, Chi-Cheng Luo, Bette T. M. Korber,
James |. Mullins, Gerald Schochetman, Ruth L. Berkelman,
A. Nikki Economou, John J. Witte, Lawrence J. Furman,
Glen A. Satten, Kersti A. Maclnnes, James W. Curran,
Harold W. Jaffe, Laboratory Investigation Group,*
Epidemiologic Investigation Groupt

Human immunodeficiency virus type 1 (HIV-1) transmission from infected patients to
health-care workers has been well documented, but transmission from an infected health-
care worker to a patient has not been reported. After identification of an acquired immu-
nodeficiency syndrome (AIDS) patient who had no known risk factors for HIV infection but
who had undergone an invasive procedure performed by a dentist with AIDS, six other
patients of this dentist were found to be HIV-infected. Molecular biologic studies were
conducted to complement the epidemiologic investigation. Portions of the HIV proviral
envelope gene from each of the seven patients, the dentist, and 35 HIV-infected persons
from the local geographic area were amplified by polymerase chain reaction and se-
quenced. Three separate comparative genetic analyses—genetic distance measure-
ments, phylogenetic tree analysis, and amino acid signature pattern analysis—showed that
the viruses from the dentist and five dental patients were closely related. These data,
together with the epidemiologic investigation, indicated that these patients became infected
with HIV while receiving care from a dentist with AIDS.
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HIV/IAIDS

Etiology: T HIV - Human Immunodeficiency Virus is classed with the Retroviridae family, Lentivirus

ﬂ

genus. HIV occurs in two types: HIV - 1 and HIV - 2. Both types have similar

epidemiological features, but different serological response and geographic distribution. .

Only infected man is the source of infection, in either the sick with manifestations of AIDS or a latent infection, (ARC -

AIDS-Related Complex, PGL - Persistent Generalised Lymphadenopathy) or a symptomless carrier.

lood - borne By blood derivates and HIV- contaminated blood.

Use of contaminated needles and syringes in drug administration.
Sexually-transmitted, when injury of the mucosa and bleeding occur.
Sexually transmitted Through sperma, vaginal secreta in homo and heterosexual intercourse.

From mother to child (15 to 30 %) Vertical transmission - prenatally, perinatally or possibly through the mother’s milk.

General.

reventive measures. I

Health education promoting a responsible approach to sex - use of condoms.
] To prevent contamination of blood tins and derivates.
[ Supporting the programme of taking/giving needles and syringes from/to intravenous drug addicts.
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Group: Group VI (ssRNART)

Family: Retroviridae

Genus: Lentivirus

Species:Human immunodeficiency virus1
Species:Human immunodeficiency virus 2
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HIV / AIDS V CESKE REPUBLICE

Kumulativni Udaje za obdobi

1.1.1986 - 31.1.2021
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HIV INFEKCE V CESKE REPUBLICE
PODLE KRAJE BYDLISTE V DOBE PRVNI DIAGNOZY HIV
(obcané CR a cizinci s dlouhodobym pobytem)
Kumulativni idaje za obdobi
1.10.1985 - 31.1.2021

Karlovarsky
110
Moravskoslezsky
Plzenisky Olomoucky
143
Thocesky JFhomoravsky
124 320
HIV + CELKEM :3861
®e
NRL AIDS 'SZU
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NOVE PRIPADY INFEKCE HIV V CESKE REPUBLICE
V JEDNOTLIVYCH LETECH
(obcané CR a cizinci s dlouhodobym pobytem)
Absolutni Udaje ke dni

31.12.2020
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HIV / AIDS, Ceska rep., 1985 — 31.12.2020

Celkovy pocet HIV pozitivnich 3841
M 3294 (85,8 %)
Z 547 (14,2 %)

Z TOHO
AIDS 718
583 (81,2 %)
135 (18,8 %)

Ne =2

Umrti ve stadiu AIDS 329
269 (81,8 %)
60 (18,2 %)

Ne 2

Umrti z jiné pFidiny 172
M 151 (87,8 %)
7  21(12,2%)

Tabulka 1
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ROZDELENI HIV POZITIVNICH PRIPADU V CR
PODLE ZPUSOBU PRENOSU
(obcané CR a cizindi s dlouhodobym pobytem)
Udaje za rok 2018

homao/
bisexualni
134
64.4%

heterosexualni
54
26.0%

neobjasnény
8

3.8%
homo/
bisexualni +
nozokomialni injekéni
1:: injekent uzivatelé drog
0.5% uzivatelé drog 4
7 1.9%

3.4%




INFEKCIOZITA BIOLOGICKYCH MATERIALU
- VYSKYT ETIOPATOGENETICKYCH AGENS

1. KREV, PLAZMA, KREVNi PRODUKTY.
VHB, VHC, VHA (kratkodoba virémie), HIV, CMV, vzacne EBV,

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 dni)

KOMA A =



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,
KOMA A =



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) T e



INFEKCIOZITA BIOLOGICKYCH MATERIALU
-~ VYSKYT ETIOPATOGENETICKYCH AGENS

4. MOC

Virus spalnicek, priusnic, CMV, VHB, papovaviry, Listeria

monocytogenes, Kandidy

5. MOZEK, LIQUOR

HIV, rizna etiologicka agens meningitid

6. SLINY

VHB, HIV, CMV, EBV, herpes virus hominis typ 1,2, virus KOAA o=



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,

KOMA A =



Ignaz Philipp Semmelweis (1818-65).
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5 zakladnich situaci pro
HYGIENU RUKOU

HYGIENA RUKOU - nakladové nejefektivnéjsi opatreni
v prevenci nemocnicnich infekci

Zpracovano podle materiali WHO - www.who.int
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A) JEDNORAZOVE POMUCKY

PRANI,
MYTI NADOBI,
DEZINFEKCE,
STERILIZACE

KOMA A =



DEKONTAMINACE - dezinfekCni postupy odstranujici kontaminaci, {j. znecisteni prostredi
latkami vykazujicimi infekciozitu, radioaktivitu apod. Pfedchazi mechanickou ocistu.
ECHANICKA OCISTA - je soubor postupt, které odstrafiuji negistoty a snizuji pocet
mikroorganismul.

DEZINFEKCE je soubor opatfeni ke zneskodriovani mikroorganizmu pomoci fyzikalnich,
chemickych nebo kombinovanych postupu, které maji prerusit pfenos infekCnich ptvodcu
nakazy, které prezivaji na predmetech, plochach, rukou apod.

DVOUSTUPNOVA DEZINFEKCE (ur&ena pro digestivni endoskopické pfistroje) - prvni
stupen je dezinfekce pfistroje inned po pouziti pfipravkem s virucidnim u€inkem, pak
nasleduje mechanicka ocista a poté se provadi druhy stupen dezinfekce.

VYSSI STUPEN DEZINFEKCE (pro endoskopy vstupujici do sterilnich systémd — nap.
bronchoskopy) - postupy, které zaru€uji usmrceni baktérii, virt, mikroskopickych hub a
nékterych bakterialnich spdr. Nezarucuji vS§ak usmrceni ostatnich mikroorganizmu (napf.
vysoce rezistentnich spdr) a vyvojovych stadii zdravotné nebezpecnych ¢ervl a jejich vajicek.
STERILIZACE je proces, ktery vede k usmrcovani vsech mikroorganizmd schopnych
rozmnozovani véetné spor, k nezvratné inaktivaci vir a usmrceni zdravotné nebezpecnych
Cervu a jejich vajicek.




