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Infectious disease
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Patient Immunoclogical route
{suspected Infectious disease) ]

Blood sample

Search for
antibody against
suspected
pathogen

Blood
Feces
Urine

Antibody assay
Tissue blopsy { RIA,
Mucosal swab nﬁ.m»w

Conventional | Molecular microbiology

Enrichment culture,

TYPING METHODS

Phenotypic

Genotypic

* Rely on expression of phenotypic
characteristics (genetically
coded)

* Antibiotic resistance, antigens
etc

B Analysis of the genetic material

+ DNA, RNA
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EPTAZTHPIAKH AIATNQ2zH BAKTHPIAKQN

AOIMQ=EQN

E¢€taon KAwikwv SELyHATWV yLa Thv aviyveuon,
OLTTIOLOVWGI KO TUTTOTToinon tTwv noBoyovwv:

1- Mikpookomion
2- KaAAépyela
3- Tavtomnoinon
4- Opoloylkn dtayvwon

5- Moplakn dtayvwon



MIKPO2KOIMMI2H

m  Xpnolgomoleital otn pikpoBlodoyia yia Suo BaocitkoUg oKomoug
= Tov QPXLKO EVTIOTMLGUO MKPOBiwv og KALVIKA Selypata
TV MPOKATAPKTLKNA ] OPLOTLKA TauTomoinon tTwv Baktnpiwv

B H LUKPOOKOTILK EEETAON TWV KALVIKWV OELYUATWV XPNOLUOTIOLETOL YL
TNV avevpeon

= Baktnpiwv
= MukQTwv

® Napacitwv



MIKPO2KOIMMI2H

= MwKpookomion o€ pwtewvo nedio O il
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' , , TPMIRELH PUEPOSKOT 00
® [EVIKN ETILOKOTINGN TOU SElypaTOq _

_t TUTREVTPETIS (i

m Meoaiog peyEOuvonc- X40

S o= POTEIVE] T
= [lapatrpnon LEYAAwV pKpoBiwv —Ttapacitwy Kol VUOTOEWO WV
HLUKATWV

= EAatokatadutikac ¢poakog- X100

= [Napatripnon Baktnpiwv Kot BAACTOUUKATWY




MIKPO2KOTII2H

= MIKPOOKOTILON GE GKOTELVO Tedio

XpnoLyomoLeital £vac eL8LKOC TTUKVWTAC TTOU

geunodilel TIc dpwTtelvEC aktives va SLEABoUV armo
To Helyua

To deiypa eival KaAd GWTIOUEVO TAVW OE
OKOTELVO Tedio

NAgovEKTNRUOL

B Inuavikh BeATiwon TNG SLOKPLTIKAG
Lkavotntag- 0.02 avti 0.2pum

= [Mapatipnon Aemtotatwy Baktnplwyv, Omwg
to Treponema pallidum Leptospira spp



MIKPO2KOIMMI2H

= HAEKTPOVLKO ULKPOGKOTILO

B oAU KaAUTEPN SLAKPLTLKA LKAVOTNTA Kal peyEBuvon



1. MIKPOzKOMNIzH

H pikpookomon yivetal ypRyopa, aAAd n afloAdynon €aptatol armo Tov
napatnenth

H pikpookomikni e€€taon LoTwv armattel tnv SLaKpLon Tn¢ SLELGOVTIKAC
VOOOU OO TOV OTOLKLOMO — pia Slakplon ou eivat SUoKoAo va yivel

Ta neploootepa Selypata xpwpaT{ovTol LE ELBLKEG XPWOELG AAAA KoLl
VWTIA TTOPOOKELACHOTA - wet mounts - xpnoLpomolouvtol on dtayvwon
LUKATWV Kol KATIoLWwV AAAwV taBoyovwy

Kapia xpwon dev eivat 100% €16k

Oplopéva taBoyova dev ival opata e TIC cuVONC XPWOELG


https://www.msdmanuals.com/professional/infectious-diseases/laboratory-diagnosis-of-infectious-disease/microscopy#v39004006

XPQZH KATA GRAM

GRAM STAIN

Ta&lvopel ta Baktipla o Vo opadeg

= gram-positive—blue 1 gram-negative—red o T
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= Baktnplakn Aolpwén Kat OXL AIOLKLOMOC
B AUTA T XOPOKTNPLOTIKA KATEUOBUVOULV TNV Evapén TNG AVTLBLOTIKAG ayWwYNnG

® AveUpeon pLac notkltAopopdiag LKPOOPYOVIGUWVY onaivel Eva eTIPLOAUOUEVO Selypa N
LLOL TTOAU LLLKpO BLakr) Aolpwén

. AveUpeon MOAAWV EMONALAKWVY KUTTAPWV OTO TTTUEAQ ONUOLVEL EMUOAUVON
LE OAALO KOl ETMOMEVWCE ULKPpN SlayvwoTiki agia tou delypatog



KEY
B Crystal violet
B lodine
__| Alcohol
Safranin

Gram-positive
Gram-negative

© Application of @ Application of © Alcohol wash O Application of
crystal violet iodine (mordant) (decolorization) safranin (counterstain)
(purple dye)




Acid Fast Staining

1. AveUpeon o€EAVIOXWV HLKPOOPYAVIGHWV
Mycobacterium species

2. 'Hma o€edvtoxwv HKPOOPYOVIOUWY
 Nocardia species
 Rhodococcus
*  QOKUOTELC KATTOLWV TTAPACLTWVY

Cryptosporidium, microsporidia, Cystoisospora [Isospora]
belli, Cyclospora, Balantidium coli)

H avixvevon twv pukoBaktnpdiwv ota mtuela amaltel Tnv mapoucio TOUAAXLOTOV
10,000 Baktnpiwv /mL
Ta pukoBaktnpidia pnopei va Bplokovtol o€ PIKPOTEPEC CUYKEVIPWOELG OTIOTE
neplopiletal n evatodbnoia

Acid-fast and modified acid-fast stains



https://www.msdmanuals.com/professional/infectious-diseases/mycobacteria/tuberculosis-tb
https://www.msdmanuals.com/professional/infectious-diseases/gram-positive-bacilli/nocardiosis
https://www.msdmanuals.com/professional/infectious-diseases/intestinal-protozoa-and-microsporidia/cryptosporidiosis
https://www.msdmanuals.com/professional/infectious-diseases/intestinal-protozoa-and-microsporidia/microsporidiosis
https://www.msdmanuals.com/professional/infectious-diseases/intestinal-protozoa-and-microsporidia/cyclosporiasis
https://www.msdmanuals.com/professional/infectious-diseases/intestinal-protozoa-and-microsporidia/cyclosporiasis
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Non Acid Fast
Acid Fast
Application of Application Abplicati licati f
e pplication of Application o
CarbOIfUChS.m of heat Acid Alcohol Methylene Blue
(PHINEEYSEE) (mordant) (decolorizer) (counter stain)

Acid-fast and modified acid-fast stains




FLUORESCENT STAINS

® AviXVeUEL ULKPOOPYAVIOUOUC OE UKPOTEPEG CUYKEVIPWOELG
(< 1 x 10% cells/mL).

®  Acridine orange ( Baktripla Kol LUKNTEG )
= Auramine-rhodamine kat auramine O (mycobacteria)

m  Calcofluor white (pUknteg, kKupiwg deppatoduta )

. JUvOeon tou PAOUOPOXPWHOTOC LE OVIIOWHO EVAVTL TOU
OUYKEKPLUEVOU pLKpoopyaviopoU (direct or indirect
immunofluorescence) avédavel Bewpntikd TNV evaoBnoia

® Alya elvol epmopka dtabgopa
®  Pneumocystis

m Legionella

® MukoBaktnpidia

= Treponema



NQIMO NAPAZKEYAZMA

® AviyveUeL:

® Mukntec -Fungi

= HevawoBnola avédvel av mpooBecoupe 10% potassium hydroxide (KOH) to omoio duaAUel Toug LoToUG
KOLTOUG N MUKNTLAOLKOUG ULKPOOPYOVLIOUOUG

® [Nopaocita (wapla Ko KUOTELC )

m KoAnuwka clue cells (bacterial vaginosis)

= Kwntouc¢ pkpoopyaviopoug (Trichomonas)



https://www.msdmanuals.com/professional/infectious-diseases/fungi/overview-of-fungal-infections
https://www.msdmanuals.com/professional/infectious-diseases/approach-to-parasitic-infections/approach-to-parasitic-infections
https://www.msdmanuals.com/professional/gynecology-and-obstetrics/vaginitis-cervicitis-and-pelvic-inflammatory-disease-pid/bacterial-vaginosis-bv
https://www.msdmanuals.com/professional/infectious-diseases/sexually-transmitted-diseases-stds/trichomoniasis

XPQ2H ZINIKHZ MEAANHZ

®  Aviyveuon Kupiwc tou Cryptococcus neoformans kot AAAwV EAVTPODOPWV
nukntwv (6etypota ENY ).

Gram'’s stain (Panel A) and India ink stain (Panel B) revealed abundant encapsulated, round
yeasts, with some budding forms.


https://www.msdmanuals.com/professional/infectious-diseases/fungi/cryptococcosis

XPQ2H WRIGHT KAI GIEMSA

= AviXVEUOUV :

® [Mapdotto oto alpa Kat Stadopa KUTTOPO

m Histoplasma capsulatum ota doyokUTTOPA KoL LOTOUC

® Tpodolwitec tng Pneumocystis jirovecii

® Oplopéva evéokuttdpLa BaktipLo

Wright stain of peripheral blood
demonstrating extracellular
spirochetes

Giemsa Stain of peripheral blood
demonstrating Trypanosoma gambiense
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https://www.msdmanuals.com/professional/infectious-diseases/approach-to-parasitic-infections/approach-to-parasitic-infections#v1012916
https://www.msdmanuals.com/professional/infectious-diseases/fungi/histoplasmosis#v1012518
https://www.msdmanuals.com/professional/pulmonary-disorders/pneumonia/pneumocystis-jirovecii-pneumonia#v13384785

KAAAIEPTEIA

KaAAEpyewa : eival n pikpoPBLlakn avamtuén oe OpEMTIKA UALKA —OTEPEQ N LYPAL
Me tnv KaAALEpYELO QUEAVEL TTOAU 0 0pLOUOC TWV ULKPOOPYAVIOUWV

H kaAALEpyeLa emti MAEoV SLeUKOAUVEL TOV EAgYXO0 TNG EvaloOnoiag ota avTLBLOTIKA

Enikowvwvia pe to epyaoctinplo !!!

® Av KOlL OL TIEPLOCOTEPOL ULKpoOopyaviopoil kKaAAltepyouvtal os standard kaAAlepyntika
VAa (blood or chocolate agar), opltopéva maboyova amattolyv eL8IKA OpEMTIKA
OUOCTOTLKA KOl AVOLOTOAELG (EKAEKTLKA UALKA ) 1] AAAEC ELOIKEC CUVONRKEG EMWAONG
( Beppokpaoia, ofuyovo, dlogeiblo Tou avBpaka f Stadpkela emwaonc).

= H ninynA tou deiypoatog Ba npemel mAVToTE va avadEPETAL OTO EPYACTAPLO YLa va
Stadpopormnoinbei to mabBoyovo ano tn YAwpida



2TO £pYOOTPLO TA BaKTApLa avantioooviol 0€ KAAALEPYNTIKA UVALKA ToL
onoia MePLEXOUV OAa Ta amapaitnto OPENTIKA GUOTATIKA

S. pneumoniae o€ OLULATOUXO
ayop

E. coli ce MacConkey
agar

M. kansasii o Lowenstein-
Jensen



NMNQz ZXHMATIZONTAI OI ANOIKIEZ

= Colony-Forming Unit-cfu/ml

= 'Eva KOTTOpOo T0 0m0i0 o€ oTEPEd OPEMTIKA VAIKA TTOAAXTTAQGLATETAL KOl
oxnuatilel opaTn AVATTLEN

1
S8I1U0j0)
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Colony-Forming Units (CFUs)

Cell gy Cell : " : |
ro Cell I i Il il
Ce“ Ce" e Il Cell U " |
Cell Cell Cell gy Cell
Cell Call cgy Cell
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BiologyasPoetry.com



Pure culture : KaAALEPYELEG TTOV TIPOEPYOVTAL ATIO VA APYLKO PAKTNPLOAKO
KUTTOPO

Colony forming unit-CFU

AMNOIKIA

Anowkia- O Baktnplakoc MTANBUCHOC 0 OTIOLOC TIPOEPYETAL OO Eval
Baktnplako KUTTOPO.
Ta Baktrpla TG amolkiog Exouv Ta ibLa poVOTUTILKA XOPOAKTNPLOTIKA




Baktipia ta omoia O0&v KAAAlLEpyouvtal OE

TEXVNTA OPENTIKA UALKA

B Mycobacterium leprae (leprosy): AvamtOoostal 6tov appadiAdo

»  Treponema pallidum (syphilis): AvantOcoetal 6ToUG OpYELS KOViKAOU

" YIOXPEWTIKA EVEOKVTTAPLX BaKTpLA
= rickettsia

= chlamydia



OPENTIKA YAIKA

B ITEPEA OPEMTIKA UALKAL

= Ayoap + OpETTIKA UALKA
= Xpnolpormot6nke amno tov Robert Koch.
® |8L4TNTEG TOV Ayap
® Alwvel otoug 95°C kal otepeomoleital <40°C

m Aev anoouvtiBetal anod ta Baktipla

= [MloAvoakyopiteg ov mapaiappfavovtal amno ta ¢ukn (red algae)

= Yypad OpenTIKA UALKQ




OPENTIKA YAIKA

Agar

Deep
Agar Plate Tiibe



http://www.google.com/imgres?imgurl=http://www.podloza.pl/resources/galeria/2040.jpg&imgrefurl=http://www.podloza.pl/en/page/158/culture_media_on_multiplates&usg=__DtaVFTQydnKC6IDmIjeCMAfPwbQ=&h=688&w=700&sz=68&hl=en&start=243&sig2=-tmQMCMXkBVgOsgEFOzVOw&zoom=1&tbnid=v52cqso9GjDyOM:&tbnh=138&tbnw=140&ei=SgsqUZ7THoiAtAaL7IHgAg&prev=/search%3Fq%3Dblood%2Bculture%2Bmedia%26start%3D240%26um%3D1%26hl%3Den%26sa%3DN%26gbv%3D2%26tbm%3Disch&um=1&itbs=1&sa=X&ved=0CC4QrQMwAjjwAQ
http://www.google.com/imgres?imgurl=http://upload.wikimedia.org/wikipedia/commons/b/b3/Blutkultur_-_blood_culture.jpg&imgrefurl=http://en.wikipedia.org/wiki/File:Blutkultur_-_blood_culture.jpg&usg=__m0QzdiZNE-MLYSpyq4MYW9dpK1s=&h=480&w=640&sz=46&hl=en&start=1&sig2=2koQPLF0oQD9-oPHRQd5rg&zoom=1&tbnid=Jee9REB0IC75-M:&tbnh=103&tbnw=137&ei=VwoqUY3lMc7csgbdyIG4Cg&prev=/search%3Fq%3Dblood%2Bculture%2Bmedia%26um%3D1%26hl%3Den%26gbv%3D2%26tbm%3Disch&um=1&itbs=1&sa=X&ved=0CCoQrQMwAA

KAAAIEPTHTIKA YAIKA

» AnAd UALKA - simple media

® Opemntko ayap- Nutrient agar

®» EUMAOUTLOTIKA UALKA - Enriched media
= Blood agar

» Chocolate agar

» | offler’s serum




KAAAIEPTHTIKA YAIKA

EKAEKTLKOL UALKOL:

Saboraud’s Dextrose Agar: AvaoTteAAeL TwV avamtuén Twv
BokTnplwv Kol ETUTPEMEL TNV AVATITUEN TWV HLUKATWV

= Brilliant Green Agar:

B AVOOTEAAEL TNV AVATITUEN TWV gram-positive Kol ETUITPETEL
NV avamntuén tng Salmonella.



KAAAIEPTHTIKA YAIKA

ALOXWPLOTLKA UALKAL: XPNOLLOTIOLOUVTAL VLA TO
SLoXWPELoUO KATIoLWV BakTnpiwv

= Alpatouyo ayap (Blood Agar):
B Alaxwpilel Baktnpla ta ortola AUouv epuBpa

= AipoAvon (hemolysis).

M.x: Streptococcus pyogenes.
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Uninoculated

Staphylococcus It

,  epidermis \
[

|
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KAAAIEPTHTIKA YAIKA

EKAEKTIKA KOl SLAXWPLOTIKA UALKA: Ataxwpl{ouvV

KATtola BaktApLa Kot ETLTAEOV AVAOTEAAQUV KATIOLO
aAla

Mannitol Salt Agar: Aldkplon tou S. aureus.
= YPnAn ouykévipwon aAdatwv(7.5% NaCl)

= MavvitoAn tnv omnola dlaoma o S. aureus



KAAAIEPTHTIKA YAIKA

B EKAEKTIKA KOl SLAXWPELOTIKOL UALKAL:

= MacConkey Agar: XpnoLomnologital olo tnv
Sdlakplon Gram- apvNTIKWV Baktnpiwy

XoAwka aAota Kat crystal violet
B avaoTtéEAAOUV T gram-positive Baktrpla

Lactose

® Ta BoaktApla tou T {UUWVOULV TIALPAYOUV
pOT ATOLKLEC

® Ta BaktApla tou Sev tn (UHLWVOUV
TIOPAYOUV AXPWHUEG QTIOLKLEC



Bismuth Sulphite
Agar (BSA) |
/

A: Salmonella sp.

B: Klebsiella pneumom‘ae'

Candida albicans on Sabouraud
Dextrose Agar Harlequin Salmonella ABC Medium




BIOXHMIKH TYTINOMOIHZH BAKTHPIQN

Mineral oil (125m)

Additional Reagen!

Ampules of APl AUX Medium (Sml)

Ampule protector

Incubation boxes

API20 NE strips

REERT

rJlulfl iup |

BANRSHOAN S0 e
P
~ ) EEENE NN

Separation of a single colony

P CLLLL LTI PP PP

Bacterial suspensi
Ampules of AP AUX
Medium (5ml)

i _ ‘““.

Fill the tubes Distribute 5 ml of
and cupules of Place the strip in the distilled water into
tests GLU to the
PAC with incubation box.
the suspension.

Add mineral oil to the cupules of the underlined tests
ADH ODC H2S URE

Close the incubation box

= £

After the incubation
period, read the stri
by referring to

the Reading Table.

<

Identification is obtained by referring
to the Analytical Profile Index or
using the identification software.

Close the incubation box and
Iincubate

at29" C+2° Cfor

24 hours (+ 2 hours).

According to the instructions,
to add additional reagentto api reagent
the corresponding holes




EAEMXOZ EYAIZOHZIAZ TQN BAKTHPIQN 2TA
ANTIBIOTIKA




L L

Introduction of new antibiotic classes

L aalassssaas | q
. 1959 F = natural product derived

1949
chloramphenicol

< 1047 -
s nitrofuran »

1944
aminoglycosides

1941
p-lactams

. 1968 *
« trimethoprim

1962 )
quinolones

1935
sulfonamides

1950
tetracyclines

=+« + « synthetic origin

2003
lipopeptides

2000
oxazolidinones

2000s
resistance
against
linezolid
and
daptomycin

2002
VRSA

1981
P 19|£|l{]' macrolide methicillin Amp C
enicifinase resistance resistance p-lactamase
1942 1966 1983
sulfonamide nalidixic acid ESBL
resistance resistance 1986
1947 1968 VRE
streptomycin tetracycline
resistance resistance
1990s
. L . fluorochinolone
aminoglycoside R —
modifying
enzymes 1997
VISA

Development of bacterial resistance



MEOGOAOI EAEMXOY EYAIZOHZIAZ TQON

BAKTHPIQN

MéBoboc duayvonc os ayap n Kirby-Bauer

MpoodLoplopog TG EAAXLOTNG AVAOTAATIKAG TUkvoTntag (Minimum Inhibitory
Concentration -MIC)

Mpoodloplopnoc tne eAdxlotng Baktnploktovou tukvotntacg (Minimal
Bactericidal Concentration - MBC)

EUCAST (Clinical and Laboratory Standards Institute)

= [potunonoinon tTwv peBodwv



ENIAOIH ANTIBIOTIKQN

> Mpotewvopeva ano tnv enttponty EUCAST(Clinical
and Laboratory Standards Institute)

> AvaAoya LE To €i60C Tov pkpofiov

> Avaloya pe th 0€on tng Aoipwéng



*M£Bo0bo¢ dLaxvong os ayap n

eKirby-Bauer

Apxn pebodou diaxuvong avriflotikol cto ayop
H cuykévtpwon tou avTtLBlotikol HELWVETAL OGO N aootaon oo to dlokio



2.MopaoKeVN EVOLWPHLOTOC
OoAegpotnta : 0.5 kKAipakag McFarland
( 1-2 X102 CFU/ml

3. Ertictpwon MNpooBrkn Twv Siokwv Enwaaon overnight



AvAyvwon OOTEAECHATWV

Métpnon Stapétpwv

- \% Xdpakog f TayUHETPO 1 KApepaL
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AvAayvwon ornoTeEAECUATWY
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eErmipavela atpatolxo



Penicillin-avOektikol kot
Cefoxitin-evaioOntot
otapUAOKOKKOL

Ertaywywun avtoxn otnv clindamycin (erm-
mediated)



20pudpwva pe toug nivakeg tng EUCAST yapaktnpi{oupe to BaKTRpLlo wg:

=  EvaioOnto
®  Metpiwg evaioOnto

m  AvOeKTIKO

CLINICAL AND
/ LABORATORY

STANDARDS

INSTITUTE'

(Formerly NCCLS)

EUCAST

EUropean Committee for
Antimicrobial
Susceptibility Testing

#—-_,

L

Abbreviations.com




www.eucast.org

NA

Not Appllca ble Disk diffusion (EUCAST standardised disk diffusion method)
Medium:
Inoculum:
Incubation:
Reading:
Quality control:
Antimicrobial agent MIC breakpoint Disk Zone diameter |Notes
(mgiL) content breakpoint [Mumbered notes relate to general comments and/or MIC breakpoints.
(mg) {mm) Letlered notes relale to the disk diffusion method.
S¢< R = Sz R=<
Antimicrobial agent A 1 1 X 200 200 1. Notes that are general comments and/or relating to MIC breakpoints
Antimicrobial agent B, 5. aureus 22 4 Y 76 25 2. New comment
Antimicrobial agent C N E [3 IE E | rerevedsormment
Antimicrobial agent D \ - - - A, Commant on disk diffusion
Antimicrobial agent E " P P P P ) )
Antimicrobial agent F (screen) Ry MNA Y 25 25
Antimicrobial agent G 0.5 2 z 30 24

NA means Not Agolicaole and is mosily used for aganis wiin zons

diamaiar scraaning 9razxKoInis wnare inare 2re o clinical MIC oraaKoinis.

-



[MPO2AIOPIZMO2 TH2 EAAXIZTH2 ANA2TAATIKHZ NMYKNOTHTA2

(MINIMUM INHIBITORY CONCENTRATION -MIC)

= M£0odog apaiwoewv o€ {wpo (broth dilution method)
= Makpo-peBodoc (macrodilution)
m Mikpo-pueBodoc (microdilution)

= M£0odog apawwoewv o€ ayap (agar dilution method)

/ M€£0oéot avadopac (Standard Reference Methods)
v M£6060L TPOTUTIOTIOLNUEVEC




MEOOAO2 APAIQZEQN 2E ZQOMO

v MakpouéBodoc: cwAnvapla

MIC = 1.6 pug/ml.



v'MwkpopéBobog:
TAGKO JKpoTItAomoinong

Sterility control . 2
Increasing drug concentration

5666060000
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1. Obtain isclated colonies of bacterial strain to test.

2. Combine 4-5 colonies
and culture ovemight in
rich media brath.

4. Plate aliquot of growth
control {i.e., no antibictic
added) to verify cfu/ml
counts of viable bacteria.
Incubate overnight and
count colonies.

MEOOAOZ APAIQZEQN 2XE

Broth dilution method for
measuring minimum inhibitory
concentration of antibiotics

3. Afer overnight incubaticn shown at lefl, add rich broth with appropriate dilution series of test antiblolic Lo lest
tubas. Example concentrations (ma/L) arg shown below. Incculate bacleria to a final density of 5 x 107 cfu/ml.

128
6

_a_

~ _—

5. Alter ovemnight incubation, check cullures for growth. Tha MIC is the lowest concentration of antiblolic that
prevents visible growth. In this example. the MIC is 54 mglL.

Mo bacteria; broth contraol
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RAPID DIAGNOSTIC TESTS

YynAr eldikotnta kot evaoOnoia

YYnAn apvnTikn kat BeTikn TipoyvwoTikn a&ia - negative and positive
predictive values

YYnAn akpiBela cuykpLvopeva e
ueBodoloyieg gold standard

ATIAG 0T Xprion
[priyopo amoTEAEC

AKPIBO




RAPID DIAGNOSTICTESTS

Specimen

Conjugation Pad

Test Line
Sample Pad

Absorption Pad

\

Control Line

© ) @

NEGATIVE POSITIVE INVALID

TOBET =0

C

T

Totol "0 dma Teu 71" Awa Comsal "CVAms TR T A Condnd"["Awa  Coamal °C7 AR
o Wi = Rl o il LR % il

Conjugation Pad: SARS-CoV-2 Nucleoprotein Antibody (rabbit MAb) and chicken IgY

Test Line: SARS-CoV-2 Nucleoprotein Antibody (rabbit MAb)

Control Line: Goat anti-chicken IgY

Rapid diagnostic tests covid 19

Y CoviD-19 igM g Gold Rabbit IgG Conjugate
CoviD-19 IgG
L4 Y

Gold CoviD-19 Y Anti-Human IgG Antibody

Y Anti-Rabbit IgG Antibody

Conjugation Pad

Flow

W
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RAPID DIAGNOSTICTESTS
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SAMAE ‘
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o 8 1
BinaxNOW’
Legionella
BinaxNOW’
Streptococcus pneumoniae
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r B O

POSITIVE NEGATIVE INVALID



RAPID DIAGNOSTICTESTS

Positive Negative
Generic name of Sensitivity ~ Specificity  Predictive  Predictive  Time to perform
Pathogens test Mechanism (%) (%) Value (%)  Value (%) test
Respiratory RSV Immunoassay Qualitative detection of RSV antigen by 89-93 93-99 96-97 80-89 |5 minutes
Syncytial immunoassay
Virus
Influenza A Virus  Rapid Flu A Detection of influenza A nucleoprotein 78-82 92-94 80-921 90-97 10-15 minutes
antigen
Influenzas B Virus  Rapid Flu B Detection of influenza B nucleoprotein 58-71 96 - 97 Not available  Not available  10-15 minutes
antigen
Influenza A & B RapidFuA&B Non-differential detection of both influenza A 52-73 92-99 95-98 74-80 22 minutes
Viruses & B by neuraminidase enzyme assay
Influenza A + B InfluenzaA+B Differential detection of both influenza A & B 72 - 82 96 - 99 80-90 90-97 10 minutes
Viruses by Immunecassay
Epstein Barr Virus  Mono Spot Detection of heterophile antibodies 91-99 96 97-98 99 3-5 minutes

HIV Rapid HIV Detects HIV-1 antibody 99 99 Not available  Not available  10-20 minutes



Pathogens

Group

Streptococcus

Helicobacter pylori

Borrelia
burgdorferi

RAPID DIAGNOSTICTESTS

Mechanism

Detects group A
staphylococcal carbohydrate
antigen by immunoassay

Detects immunoglobulin G
antibodies specific to H.
pylori

Detects antibodies to B.
burgdorferi using
recombinant antigen

Sensitivity
(%)

89-94
(Compared
to culture)

85-90
(Compared
to biopsy)

72
(Compared
to ELISA)

Specificity
(%)

95-99

80-89

97

Positive
Predictive
Value (%)

55-89

85

Not
available

Negative
Predictive
Value (%)

90-97

79

Not
available

Time to
perform
test

5 minutes

5-10
minutes

20 minutes



MOPIAKH AIAITNQ2H

= [IAgovekTrjpoTa

= EvaisOnoia

= Aviyvevouv oAU pukpEg Ttocotnteg pikpofBiako DNA kat RNA
QKOO Kal OTAV O MLIKPOoBLakog tapayoviag dev ToOAAXTIAACLAETOL 1)
O€v Oivel onueio Aolpwéng

= EWdikotnta

= Acdalelx



MOPIAKH AIAITNQ2H

= HAektpodopnrtikr avaAuvon tov DNA kot ToAVpopPLopOGg iKoug TwV
Opavopdtwy EpLOPLGOU

= To oTEAEYT TWV IKPOOpPYaVIoOUWV Stakpivovtal pe Bdon to DNA 1 to RNA
Toug 1] amo ta Opavopata tou DNA 1 tou RNA mou apdyovtal dtav outd
TETITETOL PE ELOIKA EVOULOL —EVOOVOUKAEACEG TIEPLOPLOLOV

= OLevoéovoukAeaoeg avayvwpiCouv ouykekpLpeveg aAAnAovyieg tou DNA kol
tepayiCouv to DNA tou deilypatog oe dtadopetikeg O€oelg

= To pkpoTEpPA OpalcpaTa, OTIWG AUTA TwV TIAACULOLWY , StaywpilovTal e
KOLWVEG nAektpodopnTikeG pebBddoug

= To peyaAUTEpPA , OTIWG TWV PBokTnpiwy, daywpilovtal pe tnv nAektpodopnon
eMi TnkTig o€ MaAAOpevo Tiedio (pulsed-field gel electrophoresis)



Bacterial Culture

&

The scientist takes
bagcterial cells from
an agarplate.

DNA is now in Plugs
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Plug Mold

The scientist mixes bacterial

The Pulsed-field Gel

Electrophoresis Process

Pulsed-field Gel Electrophoresis (PFGE)

Cut DNA with Restriction Enzyme

r

Data Analysis (BioNumerics)

e The gelis stained so that
DNA can be:seen under
ultraviolet.(UV) tight.
A digital camera takes a
photograph of the gel
and stores the picture in
the computer.

The bacterial cells are
broken open with
biochemicals, or lysed,
so that the DNA is free in
the agarose plugs.

The scientist loads the

DNA gelatin plug into a.gel,
and places it in an electric
field that separates DNA
fragments according to
their size.

cells with melted agarose and
pours into a plug mold.




[NOAAATIAAZIAZMOZ KAIAAAHAOY XI2H

NOYKAEINIKOY O=EOx

= Aviyveutég DNA

= JuvtiBevtal pe ynpikég peBBASoug 1y LE KAWVOTIOINOT) CUYKEKPLUEVWY TUNHATWY
TOU YOVLOLWOATOG

= ogtoug RNA 1oUg opayovtat avtiypadpo DNA pe avactpodn petaypadn

= Metd tnv petovosiwon tov DNA (Beppikn) 1 xnikr} ) mpooTiBetat o aviyveuTrig
Kot adrjvetal va vBprdomonBei (cuvdebei) pe tnv avopoldTuTn akoAouBia oto
delyua

= oLaviyveuteg Tou DNA onpaivovtal e VOUKAEOTISLO XT|MLIKA TPOTIOTIOLNEVA 1]
OECT|MOOUEVA LE POSLOLOOTOTIO WOTE VA £lval Suvatr) N aviyveuor] Toug Kal o
TIOOOTIKOG TIPOCOLOPLOOG



Probe DNA

Fluorescent
Signal \

Fluorescent Labeling
of Probe DNA

2\ FISH Probe Attaching

y [ L to DNA Molecule
FISH Probe ’
1 ) "' ” M

Hybridization
Visualization

\



AAYZIAQTH ANTIAPAZH NMMOAYMEPAZH2

MoAAamAaoldlel kKaTtd EKATOMUPLA PopEG aAd avTiypada DNA

To delypa emwadleTal :

® e SU0 MIKPOU MNKOUG EKKLVYTEG, OL OTIO(OL E(VOL GUHTIANPWHATLKOL TWV AKPWYV YVWOTNG
akoAouBiag Tov armoteAei To oTO)X0 EVIOG TOU 0Atkov DNA

= Mia Beppodvtoxn DNA moAvpepdon
= NoukAeotidlx
= PuBpiotikd StaAvpata

Ol €&KKLVNTEG CUVOEOVTOL OTIG KATAAANAEG akOAOUBIEG Kl AELTOUPYOUV OOV EKKLVNTEG
YLOL TNV TOAUEPAOT 1) OTTola avTLypadeL auTO TO TN Tou DNA

KaOe tunpa tou DNA Asttoupyel oav ekpayeio kat n dtadikaoio emavaiapfavetal
TIOAEG POPEG-20-40 yla va evioyuBel n apyLkr] akoAouBia

= [loAAaTAQGLOOUOG TOU OTOYOU 1.000.000 POPEG 0€ AYEG WPES



AAYZIAQTH ANTIAPAZH MOAYMEPAZHZ

 bcRcomponents  PCRProcess (One Cycle)
- oo )
= . NERRANNARY

| . . l 95°C - Strands Separate 1. Denaturing

LLLLLAALM
Irrrrilini

. H l 55°C - Primers Bind Template 2. Annealing

Taq Polymerase  Mix Buffer PCR Tube / W

?2“(.’ Synthesise New Strand 3. Extension

PCR Cycle m

DNA Sample Primers Nucleotides

Thermal Cycler



One-Step

[ P
RT-PCR - aAucidwtn avtidpoon TOAVMEPAONG LE avTioTpodPn peTaypaddaon

~
. Roverse Transcrigtase
RT - PCR
RYA Terrplate ¥, o, / ‘ g.r‘
olymerase
Gena-spec .
sl 5o Buffer Reagerts % !
Primers N . Cells or tissue
g tam (o4
o .
N ~ %
v Isolate total RNA or mRNA

L

Anneal anchored oligo (dT) primers,
randorm primers or specific primer

\

\ mRNA ARAAA

Gane-1pacific Primers (f) TTTITT
c

First strand synthesis

FOUA Terrpste ""%_ e ‘ gxﬁ‘ﬂ..anm :‘:wm“
o mné;, /\. RS T ‘ Ty i A mRNA ’ ARARA
\\-\::‘:\7, | N adl ¥; '4 : -'.‘v" 3 . First cycle PCR "
-y _
| ! ",I. “‘ _
lj:.;i:" ! ! r; ;1
. ] . ]
*_ _’
Xpnotpomoleital aviiotpodn pHeTaypadaon ylo va — S—
. ] . ]

uetatpamnel to RNA twv wv oe DNA miplv tnv evioyuon




Real-time PCR o€ mpaypatiko ypovo

(A) | TagMan probe | ' Molecular beacon probe |
Fluorophore quencher
o V" — Unbound probe
Target DNA /‘ - Target DNA -

/_ """ © K % | Bound probe N\ 7

Forward primer / = 'g) horeA'\ -;1».}_5 v
uorop Quencher S @
Ta lymerase %
AR @, .... " cRoverse | | Bound probe
primer

(B)

Real-time PCR og mpaypatiko ypovo
MNoooTtikn pétpnon tov DNA 1} Ttou
RNA

H mopaywyr) 6ikAwvou DNA petpletal
ue tnv av€non tou $BopLopov evag
Lopiov cuvdESEUEVOU UE TO
moAAamAaclalopevo DNA

Fluorescence

Cycle number



MALTDI-TOF-®acpatookottio padog

Result (spectrum)

— Detec(orm - ' {

‘ Antibiotic ~— 4
Susceptibility °8 0,°
m'z _ Testing

° 0 Separation: TOF

Flight tube % ° (no electric field)
Bacteria Culture || || Microorganism
Identification

1 @ MALDI TOF MS
[ 2 ] L L | . |

e N Laser ©
SUbtyp'ng ° 99 Acceleration
Clinical 2 (electrostatic field)

Specimen ) %& )3

Crystallised matrix
with analytes

Detection

>

Matrix-assisted
laser desorption
ionization
(MALDI)

To DNA 1 to RNA elo€pyetal otov avaiutr), Lovifetal kot katokeppatifeTal.

Ta Bpavopata dtoywpifovtat Bdon tou Adyou Tou poptiou/ pada

H voukAgoTtidikr} aAAnAovyia ipoodiopietal pe avaAuomn G LAloG TwV LOVIOUEVWV
Opavopdtwy

H oUykplon cuykekpLlpuevwy yovidiwyv 1.x. 16S RNA e o tpdmeda yoviSLoKwy
AAANAOUXLWV ETILTPETIEL TNV TOXELX aviyveLoN pikpoBiov, Tnv Tautomoinon Baktnpiwy Kal
LWV KOl TO OLOYWPLOUO UKPOPBLAKWV OTEAEX WV



