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MIKROBIOLOGICKA DIAGNOSTIKA

* Priamy dokaz: Report:
e Mikroskopia Vysokopravdepodobna
o Kultivacia etiopatogeneticka
suvislost

° Dél(aZ antlgénu



Culture of Tropheryma
Human Sample

Immunofluorescence staining of the
bacteria in infected HEL cells

-ONCERTED ACTION

EUCALB

Culture of spirochetes from patient material is still the gold
standard for laboratory diagnosis of LB.
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H. heilmannii, Acridine orange,1000x " S.agalactiae, Aridine orange, HK,1000x
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* Nepriamy dokaz: e Zlozita interpretacia
e Dokaz protilatkovej » Zavisld na triede Ig a

odpovedi mikroorganizme



SEROLOGICKA DIAGNOSTIKA

Pre klinicku validitu vysledku je rozhodujuca

% Afinita a avidita jednotlivych tried imunoglobulinov

% Pouzity antigén (koplexny Ag - skriZend reaktivita)

% Proces protilatkovej odpovedi pri r6znych mikrobialnych

agensoch a nozologickych jednotkach

+ Ucebnicovii schému dynamiky protilatkovej odpovedi nemozno
absolutizovat

+ Hodnoty vyjadrené v arbitrarnych jednotkach nekoreluju s
navyknutym hodnotenim ,titra¢nych stanoveni“ (napr. KFT)
vzhladom na nelinearny charakter regresnej krivky

+ Perzistujuca protilatkova odpoved vo viacerych triedach
imunoglobulinov neodraza vzdy aktivitu ochorenia



OF ANTIGEN SIZE ON HUMORALIMMUN
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Material Sérum

Oddelenie MOD

Diagnéza AB69.2 Lymska choroba

Vysetrenie B,BWM

Komentar

Qéiljm 26 5 2015 11313 25412 29911

" Cisl Ll JO3B-5 | 393058 | BA90.S | 51485
! 9_5_[115 WB1? - heaativny | — negativn- negativn— negatiwvn
2952015 ‘WBM19 - heaativny |— negativn- negativn- negatiwvn
2952015 WBM21 - negativny — negativn-— negativn- negatiwvn
2952015 WBM?25
12952015 WBM30 - heaativny | — negativn—- negativn- negatiwvn
295 2015 WBM31 - neaativny |— negativn- negativn- negatiwvn
1295 2015 WBMS39 - neaativny — negativn- negativn- negatiwvn
2952015 WBMA41 - negativny — negativn—- negativn— negatiwvn
12952015 ‘WBMBS - heaativny |— negativn- negativn-— negatiwvn
2952015 WBMVLSE -neaativny — negativn- negativn- negatiwvn

Konfirmacia opakovane od 29.9.2011 potvrdila Specificitu IgM.
Sérokonverzia nepritomna
St.p. abortivne| infekcii
Protrahovana pritomnosf Specifickych IgM s/bez sérokonverzie nesveddi
pre chronickd boreliozu (ECCMID april 2013)
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Cislo 14016 Odber 19.10.2015 Prijem 19.10.2015

Pacient Prech. 201415490 MNasl.
Rod.tis. toviia 20 S

Material Sérum Chlamydia trachomatis PCR... negativna
Ureapplasma spp. PCR........ pozitivna

oddelenie BL. - _
Diagndza JA1.8 ZmieSana jednoducha a hlienovohnisova chronicka

Vysetrenie CP,CPWA,CSWA,CTWA.MP

Komentar

Datum: 19.10.2015 5.11.14 8.1.14 4913 16.4.12 17.1.12
Cislo 14016-5 15490-5 _224-5 126871-5 H861-5 864-5

— negativny — negativny
20102015 WCPAD2 - negativny - negativny
20102015 WCPAO4 - negativny - negativny
20102015  WCPAQOS epogativny - negatiwvny
20.10.2015 CPIGA - negativny — negativny
20102015 W ) T ivny - negativny
20102015 WCPSIGA - negativny negativny
20102015 WCTAHSP - negativny
20.10.2015 WCTAM + pozitivany
20102015 WCTAMIP + poitivny |
20102015 WCPIGA - negativny — negativny
20102015 WCPSAM - negatiwvny - negativny
20102015 WCPSIGA - negativny - negativny

- negativny
- negativny

20102015 WCTAHSP
20102015 WCTAM
20.10.2015 WCTAMIP
20.10.2015
20.10.2015
19.10

- negativny




Findings of microbiological examination

Negative samples

Chlamydophilla phneumoniae

Mycoplasma pneumoniae 24 8,0%

Common bacteria 45 15,0%

C. pn. and common bacteria 82 | 28,0%
and M. pn.
Total patients 293 100%

ECCMID 2002 Chlamydophilla (Clamydia) pneumoniae as a causative agent of
Milan / Italy respiratory tract infections of children and adolescents, Botek, R. et all.,
ECCMID MILAN 2002
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The Evolutlon and Revolution of PCR i
In 198 fTullis, PhD, a scientist at the -Corporation, conceived of PCR as a
~-method to copy DNA and synthesize large amounts of a specific target DNA. Over the next
two years, a team of Cetus scientists that recognized the potential impact PCR could have
on molecular biology, researched, refined and made the theoretical process a reality.
The team presented for the first time in 1985 at the A
annual meeting.> Later that year, Science, a journal of t
Advancement of Science3, reported the results in the fi
Two significant advances have enabled PCR to becomethie
polymerase and the thermal cycler. .-
In 1986, Cetus scientists isolated the Taq polymerase fro
bacterium found in hot springs. Because Taq could withstan
removed the need for human intervention during the neag |
shortening the process. Without a heat-resistant enzy 16EgSc, PCREEOTIC
not be used on a large scale as the process would have 1 s
Prior to Taq, DNA polymerase from E. coli, an enzyme
heating and cooling, was used in the second step of PC
manually replaced at each step of the reaction as it degi@idted fi r
In 1987, PerkinElmer, another US-based biotech compdfgflaumchedy yclfr,an
instrument that is programmed to regulate the temperdture’of a réaction,
cooling the samples as needed. Once again, this advance minimized human interaction in
the reaction, leading to an elegant, efficient and streamlined process.




MOLEKULARNA DIAGNOSTIKA - LIMITY
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Fragmentacia
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Preco molekularna diagnhostika

Detekcia nekultivovatelnych
agensov

Detekcia neobvyklych agensov
Detekcia virusov

Vysoka citlivost a Specificita



Adiaocnnctilko
Klasickda PCR

Dokaz jedného agensu:

Neisseria gonorhoeae ° Presna pI'aCOVIlE'l
Chlamydia trachomatis diagnéza

V pripade negativneho
vysledku opakované
vySetrenie a/alebo

skusit iné agens

Ureaplasma spp.
Mycoplasma hominis
Chalmydophilla pneumoniae

Mycoplasma pneumoniae

Herpes simplex virus 1 %
Strata casu/Strata

Herpes simplex virus 11
agensu

Cytomegalovirus



Pathogens Single infections Co-infections Total
with at least 2 other
with another pathogen  pathogens

Influenza A viruses - 3 0 7
Influenza B viruses 0 S 0 5
Respiratory syncytial virus 3 4 6 13
Metapneumovirus 0 2 2 El
Parainfluenza viruses® 3 4 3 10
Rhinoviruses/enteroviruses 8 5 10 23
Coronaviruses” 7 3 13 25
Adenoviruses 2 9 n 22
Bocaviruses 1 4 7 12
Mycoplasma pneumoniae 2 “ < 10
Chiomydophila pneumonioe 1 1 2 4
Bordetelia pertussis 2 4 3 9
None - - - n

"type 1 (n=2), type 3 (n=3) and type 4 (n=5).
Ptype NL63 (n=6), type OC43 (n=8), type 229E (n= 1), type HKU1 (n=6) and untyped (n=4).
doi10.1371/journal pone.0072174.£002

Following testing of the 88 samples with the reference method.......Most
pathogens, with the exception of influenza A virus, were frequently associated

with at least another pathogen.

©PLOS | ox



~Rozdielne mikroorganizmy prevazne
sposobuju rovnaku alebo velmi
podobnu symptomatologiu

Identifikacia etiologického agensu:
* v mnohych pripadoch zivot zachranujuca
(napr. herpeticka encefalitida)

* vyrazne ovplyviuje terapeuticku intervenciu, hlavne pri
,banadlnych“ virusovych infekciach (napr. respiracného
systému)



A A

Influenza A

Influenza B

Parainfluenzai, 2,3

Respiratory Syncytial Virus A & B
Adenovirus groups B, C, E, some A, D
Rhinovirus & Enterovirus
Metapneumovirus

Bordetella pertussis

Bordetella parapertussis & B.bronchiseptica
Mycoplasma pneumoniae
Chlamydophila spp.

Legionella pneumophila

Legionella longbeache



AusDiagnostics

MT-PCR Sample Report - Sample 15

Concentration Corrected Melt Take-off
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2%

12%

B Adenovirus
m Bordetella spp.
m Bordetella

parapertussis

m Influenza virus A

m Influenza virus B

%

® Mycoplasma
pneumoniae

B Metapneumovirus
Parainfluenzavirus
(1,2,3)
panChlamydia

Rep.Syncycidlny virus

Rinovirus/Enterovir
us

\

Oct;53(10):3110-5. doi:
10.1128/JCM.00382-15. Epub 2015 Mar
11

s pneumoniae_  Bordetella perrst
pneumoniae 0.1%

Coronavirus
8.4%

Respirathe_1-3%
Syncytial Virus
13.6%

FIG 1 Incidence of viruses present in respiratory specimens at Loyola Univer-
sity Medical Center, 1 October 2013 to 27 September 2014. Note that the
percentage total exceeds 100% because some samples contained multiple
viruses.



Multiplex PCR panely

COUNTERPOINT
In seeking continued “laboratory improvement” there is a great
danger of establishing exhaustive microbiology as an end in
itself.... This trend is discouraging to many microbiologists who
recognize that the quality of their services will be more effectively
improved through careful integration of what is technically
feasible with what is clinically important.

Raymond C. Bartlett,Medical Microbiology: Quality, Cost and
Clinical Relevance
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“Multiplex PCR panely

Points of agreement

1. Highly multiplexed molecular tests have clinical value; they provide a syndromic
approach to diagnostics, which is particularly useful for infections in which it is not
possible to determine the etiologic agent based only on symptoms.

2. The use of highly multiplexed tests is more closely aligned with traditional culture
methods, where clinicians do not need to identify a specific pathogen for testing
but rather think in broad terms about whether there is a bacterial infection in the
respiratory tract or the blood.

3. Rapid sensitive diagnostic tests have the potential to transform the medical
management of patients with infectious diseases.

4. Multiplex tests should be developed in consultation with clinical microbiologists
and clinicians so that the panel members reflect clinical reality.

5. Implementation of panel tests should be done in consultation with clinicians, so
there is a clear understanding of the appropriate use and interpretation of test
results.

Paul C. Schreckenberger, Alexander J. McAdam

Point-Counterpoint: Large Multiplex PCR Panels Should Be First-Line Tests for Detection of Respiratory and
Intestinal Pathogens



Sample 5: 012910003
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Sample 1: 022010003

] b

Template ID: AESE

 Gene

Cycling Curves

 Take-Off Calculated Ct  Concentration

Fluorescence

Legionella

Cycle

Melt Curves

~dF/dT
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pusDiagnostic AusDiagnostic nalez _|CT/lcopii/” 10 Qiastat nalez /et
neg

e

Izol. DNA_RNA  RSVINFAPIV3 Influenza A 30.7 / 110,947
Influenza A HiN1
pdmog 29.6 / 15,476
Parainfluenza virus 3 29.0 / 81,409
Respiratory Syncytial
Virus A+B 20.8 / 106,041
011710003 Adenovirus sk. B,C,E
23/1996 Adenovirus 27.3 / 211,805
Bordetella
Bordetella spp. 24/1122 pertussis 29.5 / 184,206
Rhinovirus a Enterov
011410005 irus (typy A,B,C) 33/3 neg
Respiratory
011810001 Human RSV A,B 30/31 Syncytial Virus A+B 33.6 / 5,799
011810003 Coronavirus 0C43 35.3 / 42,890
Respiratory
Human RSV A,B 18/46555 Syncytial Virus A+B 23.1 / 255,625
011810004 Human RSVA,B  30/15 Error
012110001 neg Influenza A 27.1 / 105,120

Influenza A H3 25.4 /138,559

013110001 neg neg



puopignesic fusbiagrenicrdler (oo Qamainer [t

020110018

021210034

021910001

012910001

012910003

022010003

Respiratory
Len giastat CT/kopii/1io pl Syncytial Virus A+B 29.0 / 165,234
Influenza A (Hi, H3,
Hs, H) 24/917 Influenza A 31.6 / 79,175
Influenza A H3 29.6 / 114,789
Len qgiastat Influenza A 32.3 / 76,268
Influenza A HiN1
pdmog 30.9 / 9,206
Adenovirus sk. B,C,E,
Human RSV A,B Adenovirus 34.2 /19,689
Respiratory
Syncytial Virus A+B 31.8 / 3,285
Human RSV A,B,

Rhinovirus a
Enterovirus (typy

A,B,C) 27/136_29/41
Bordetella spp./HMP

V Check 0_3CT
Legionella pneumop
hilla/lonbeachae h

rani¢ny 33/3

Rhinovirus/Enterovi

rus 32.3 /53,234
Respiratory
Syncytial Virus A+B 31.2 / 132,960

neg



AusDiagnosti CT/kopii/10 /
C AusDiagnostic nalez | Diastat nalez |Ct/epf

Influenza A (

= Hi, H3, H5, H
022210001 7) 25/332 Influenza A 29.9 /188,455
Legionella pne
umophilla/lon
beachae hrani Influenza A
¢ny 33/2 HiN1 pdmog 28.9 / 60,226
022710001 Len giastat neg
Parainfluenz
030510002 Len giastat 030510002 avirus 3 19.9 / 309,634
Influenza A (
Hi, H3, H5, H Influenza A:
022710008 7) 33/3 022710008 Positive 30.3 / 104,886
Influenza A
HiN1 pdmog:
Positive 28.7 [ 15,297
Human parai Parainfluenz
nfluenzae vir avirus 3:
030410005 us3 30/16 030410005 Positive 31.0 / 120,093
Human RSV A
030510014 ,B 34/3 030510014 neg
022510008 negat 022510008 neg

031910002 negat 031910002 Error



Kulttara Cj_SAE Campylobacter spp. 18.7 / 252,768
. Salmonella spp. 17.8 / 394,710
BREZOVSKA Enteropathogenic E.
VERONIKA coli: Positive 28.8 / 33,801
41110001 Rotavirusy Rotavirus A: Positive 17.3 / 124,910
Clostridium difficile
toxin A/B: Positive 28.6 / 139,810
41210001 Helicobacter pylori  neg
41210002 neg neg
42410001 Error
308 neg
Norovirus GII:
40110001 Norovirus Positive 17.6 / 473,917
313 neg
40110002 Campylobactersp.. neg
Clostridium difficile Clostridium difficile
40210001 toxin A/B: Positive toxin A/B: Positive 18.3 / 314,279
Clostridium difficile Clostridium difficile
40210002 toxin A/B: Positive toxin A/B: Positive 28.8 /100,545
Clostridium difficile

41610001 toxin A/B: Positive 17.9 / 292,875
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IMCH QUIASTAT CT/ept.

40110002 Campylobacter sp. .
40110001 Norovirus . Norovirus GII: Positive  17.6 / 473,917
Clostridium difficile Clostridium difficile
41710003 toxin A/B: Positive toxin A/B: Positive 18.9 / 122,272
40310002 Rotavirus Norovirus GII: Positive  32.9 / 11,100
Clostridium difficile:
Positive Rotavirus A: Positive 19.4 / 102,059
Clostridium difficile
toxin A/B: Positive 32.1 /32,960
40310003 neg neg
Clostridium difficile a Clostridium difficile
40410003 Salmonella kult. . toxin A/B: Positive 26.9 / 13,919
Adenovirus, Rotavirus Salmonella spp.: Positive 29.2 / 15,009
Clostridium difficile ., Clostridium difficile
40810002 toxin negat toxin A/B: Positive 19.2 / 56,770
Clostridium difficile
40410004 negat toxin A/B: Positive 18.4 / 100,392
Clostridium difficile ., Clostridium difficile
40510005 toxin negat toxin A/B: Positive 22.8 / 63,827
41010003 neg neg

41010008 neg neg
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O NA ZAVER?

V nasom laboratoériu kombinujeme viaceré
molekularne metddy podla aktualnej poziadavky.

Sme presvedceni, ze molekularne metddy patria do
rutinne mikrobiologickej diagnostiky, nesmu byt
tabuizované

Qiastat je ,user friendly” jednoducho obsluhovatelny
a spolahlivy — urcite je vhodny aj ako ,point of care”

Automatizdcia vsak neznamena neznamena
automaticky report vysledkov



