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Diagnosis of human brucellosis

The diagnosis of human brucellosis
iIs greatly dependent on

* patient's medical and epidemiological history
* clinical signs

* radiological examination

* hematological and biochemical testing

* Brucella-specific laboratory tests



Epyaoctnplakr) diayvwon

BpoukéAAwaonc
v KaAMEpyeLeC
v OpoAoyIkEG SOKLMOOLES
v"Moplakéc néBodot




Blood culture = “gold standard”

Bottle Type Media Formulation Specimen Type Specimen
Volume
-
Standard ; 40 ml supplemented tryptic soy broth (TSB) Blood or normally sterile Up to 10 ml
Aerobic me body fluid (SBF)
Aerobic g
: 30 ml peptone-enriched TSB, supplemented with
? Brain Heart Infusion (BHI) solids and activated Blood or SBF Up to 10 mi
3 charcoal
V 4 V 4
v YYnAn evooOnaoia

“* YYnAng ototntag Bpemntikoi {wpot
* KaAALEpyeLeG LUEAOU: UYNASTEPT) atddoo KaTd 15-30%
< AfYn k/wv katd T $AoTm Tou TTUPETOU
v EMWOOTN 5-10 NMUEPEC

v EukoAia pe@ddou

v 24/7/365




Brucella spp. isolation

* After a positive culture
v Gram stain

/ . . .
SUbCU'thES N various medla BA growth after 24 hours incubation

(Brucella agar and SOC agar)

'Honey droplet' like colonies on BA
after 72 hours incubation



Brucella spp. identification

Gram-negative coccobacilli

oxidase and catalase positive
urease positive

motility negative

H.,S production

serological identification with specific antiserum

biochemical and metabolic characteristics

(Gram negative ID card, VITEK 2, Biomerieux, France)




Brucella spp.
Antimicrobial Susceptibility Testing

MIC determination by E-test

Azithromycin

* Rifampicin
Ciprofloxacin
* Streptomycin

Doxycycline

ey * Tetracycline
Gentamicin  Tigecycline
Levofloxacin « SXT

Moxifloxacin



OpoAoyikr diayvwon BpouvkEAAwaong

* SAT (Wright / Rose-Bengal)

* 'Eppeon Coombs

* Elisa (IgG-lgM-IgA)

* IFA (IgG-lgM-I1gA)

* Complement Fixation

e Counter Immuno Electrophoresis



SAT - " Wright

avixvevel avtiowpata (IgG+lgM+lgA) katd tou s-LPS
OeTikAG TitAOG =1/80 (0€ EVENUIKES TTIEPLOYEG =1/160)
Weudwg apvnTIKY) OTA APXLKa 0TAdLA TNG VOOOU
«bavopevo «ttpolwvne»: YELOWG APVNTIKA ATIOTEAECUATA

dlaotavpoupevn avtidpaon: Yersinia enterocolitica O:9, Escherichia
hermanni, Escherichia coli O:157, Salmonella O:30, Stenotrophomonas
maltophila, Vibrio cholerae O:1, Francisella tularensis, Xanthomonas
maltophilia, Afipia clevelandensis




SAT- " Wright “

e E&gTOOMm 2 dELlypATWY
v 1°: <7 nuépeg atd TNV Evapén TWV CUPTITWHATWY
v’ 2°:2-4 gBSopadeg apyotepa

* EvaoBnoia
v O&siavoooc 9o%

v Xpovia vocog 60% o—
_



OpoAoyikn dtayvwon - ELISA

*  QVIXVEVOT] OAIKWV 1] /KO HEPOVWHEVWY IgM, IgG, IgA
EVOVTL KUTTAPOTIAQCHATIKWY TIPWTEIVWV
* XopNAY} evatcOnoia lgM otn dtdyvwon o&eiag Aolpwéng
* TO gVaicONTN nEB0SOG o€ XPOVIEG TIEPITITWOELG BPOUKEAAWONG
* dev ylveTal OLaKpLoT EVEPYOU aTto TtapeABovoa Aoipwén

* MEWWMEVN a&la oTNV TTapakoAouBnaon tng avtanokplong otn Beparmeia
AOyW NG TMAPAPOVIG UPNAWY TITAWY YLO HAKPO XPOVLKO SLAC TN

* 1110 aKkPLP1) nHEB0SOG CLUYKPLTIKA UE TIG GUYKOAANTLVOQVTIOPATELS

Evaluation of Seven Tests for Diagnosis of Human Brucellosis in an
Area Where the Disease Is Endemic’

" Te=t SEnsSItvILY Specificity PPV BEPY™ F
RB“ 1.00 .97 .89 1.0k
MAT (.92 1.00) 1.0k .98
Bruccllacapt s — 1.00 1.0k 1.0
Igls ELLISA (.84 1.010 100k .96
Igh ELISA [1.60) 1.010 100k .90
Iga ELISA (1.9 .98 0.92 .99

Pappas et al, Clin Infect Dis 2003, Dakouko et al, Expert Rev Anti Infect Ther 2011



OpoAoyikn dlayvwon

Avtidpaon Wright -Coombs

v QViYVELOT) AVTICWPATWY TA OTIola SEV TIPOKAAQUV
ouyKOAAnom (incomplete or non-agglutinating Abs)
v TTL0 evaioOn TN HEB0SOG o€ YPOVIES TIEPLTITWOELS
BpoukEAAwaong

Brucslla app g

AvOOG0dECHEVTLKY] TEXVLIKY]

NOM-AGGLUTINATING ANTIBODIES
(1gG+iga)
Prasent in chronic patients

v Napopuola amoteAéopata
v Mo evxpnotn

PCSITIVE REACTION NEGATWVE REACTION

@



Clinically Suspected
brucellosis

2

Positive Rose-

Bengal Plate

2% false
negative

Positive
Wright

Diagnostic
titer

Test (RBPT)
%96- %98

Wright test

v

1.5% false
positive

- (STA)
Negative
Wright
Possible reasons
for positive RBPT
and negative
Wright
Negative -
Recent Non- P Seronegative
) 1 . - - rozone .
infection m;‘;j:;?o‘;’:h agglutinating phenomena . with
antibodi persistent
Conis antibodies clinical
l l l l symptoms
Follow up l
1-2 weeks Performing Wright Performing Increasing
later test with specific Wright titer to more Performing

antigen for
brucellosis Canis

Coombs test

than 1/1280 !

Culture test




OpoAoyikn diayvwaon

* O&eia BpoukeAAwon
IgM, 1gG, IgA — SAT, ELISA

* Xpovia BpoukEAAWON
IgG, IgA — Coombs, ELISA/ IFA



BPOYKEAAQZH

OPOAOTIKH OZ=EIA XPONIA YNOTPOINH
AOKIMAZIA

Wright o - +/-
Rose-Bengal - - +/-
‘Eppeon Coombs +/- +++ +++
Complement + b ++
Fixation

Elisa IgM +++ - _

Elisa IgG - S S+
Elisa IgA + +4++ +++




Moprakeg neodol

* Detection of Brucella spp in clinical samples
v polymerase chain reaction (in house PCR)
v real-time PCR (Brucella Real TM — SaCycler 96)

* Identification at species level
v multiplex PCR

* Distinguishing Brucella species and biovars

for epidemiological and taxonomic studies
v" PCR-RFLP



Brucella spp PCR

DEFINITION B.abortus BCSP31 gene encoding a 31-KDa cell surface
protein,

ORIGIN 515 bp upstream of HindIII site.

1 goegoectatace goegegacectyg atccagtatt ttgcatecgeyg gtgccatgtg cgtectgaggtag
61 gggccgacygyg goetggoeggoeyg attgoccgaayg cgcatatbttoyg cggtgaaagt ttoegatgadgg
121 cgctggtacat ggcgecagatce gogaeccatgtt ttatcgaaaa ggatggcaayg cgcaccgata
L81 tocgtggtgat tgocctgtacg cattatcacgt ttoetocgtcaa tgtattgocge cgtoectggata
241 catggocacggt ggattggoectg gaccocggogyg aagoecattge acgacgoecatg aaatcgottt
301 t<;n-:-lx|=-=|<‘=| ‘n.u|1:;‘|-'x|‘|t gatgaatttoc ‘llll".t'=1.|=|(1 tgacctagca ttaottao:

161 ccac | (g tgcece attcgeccgoec tg: goeagygy ttttgagggcectg cgtttt

421 oyt oy oy (ll{{l (;"‘|.u|‘.‘|.|l\ gtattctttyg ggaaaa a
481 gaal Lt ene [STets| ::.'I("1‘|:|('ll cotatggttt toggaa

541 ctatgcggdg: agaggac tatag: toggaagoea aaatcocgtoeyg cttggo

601 ‘l"ﬂ‘f"‘l‘“‘l'l "fl‘l<lf'<I“l\lf 1-|=‘=1 1=;f|=;:: =i<'<1-u|f'l1l-| cggttgcaca ggocccacgaca
(SRS tttttoecgta toecggcactgyg cggcacagoeec ggaacctatt atccgattgyg tggtcectgatac
721 goegaacgoega tttoccaggoege aggacdga 1ag ggcegtgccgyg gtoectoegtege gacggoaogtt
781 taegtcecgaatyg goectecggttge caatat 1at goegaeaagt cgggegetet ggagtccggco
841 tttacgcagl cagacgttge ctattgggoec Lataacggoeca cocggoecttta tgatggcaadq
901 gugcaagagtgyg aagatttgoeg cottoctggoeyg acgoectttace cgga recyat cecatatoegtt
961 gogoegtaagyg atgocaaacat caaatocggtce gecagacctga aaggcaagoecg cgtttogoectg
LO21 gatgagocogg gttoctggocac catcgtagat gogoegtatecg ttoettgaage ctacggocacto
LO81 acggaagacyg atatcaaggoe tgaacacoctyg aagococgggac cggocaggodga Jgaggoectgaaa
1141 gatggtgagcge tggacgoeccta tttoetttgtyg ggcggectate cgacgggoege aatctaogga
1201 ctggceccatat cgaacggtat ttoegoectagtt cogatctocyg ggcoggaagoe ggacaagatt
1261 ctggagaaat attccttatt ctogaaggat gtgaggttoectg caocggagaacta taaggacgtg
L3221 goggaaacac cgaccottge cgttgcoccgca cagtbtgggtga cgagoegocaa goadgooggac
1381 gacctcatact ataacatcac caaggttctce tggaacgagyg atacacgcaa ggcactacgat
1441 gogggcecatyg cgaagggcecaa goetcatcaag ctogatagtyg cogacgageayg coectoecggtatt
1501 < tgcate coggecgcaga acgoettttac aaggaagcecgyg goegtgcectgaa ataatcccte
1561 atcggt tecctgatate ttattcecogaa ttgaagggtyg acattgcgge agoetoecgttat
Le21 « rgoetgoet gogotacagt tttecagage ggttcocggtt agaacggaat cgttggaa >
1681 tatcte tttgttttta cgcattatce gacgcaaaac cgbttcacge tttbtgectgyg
1741 aatgoctoctag cotattgaaa tgcacgacog goecaaagtgga gttggoccoge atgacagaadg
1801 aacaaaatgcec aaagatt

781 tcgtcgaaltg gCtcggttgc caatatcaat gczga_

B4 B815
841 tttacgcagt cagacgttgc ctattgggcc tataacggca ccggecttta tgatggeaag

223-bp fragment
of BSCP31 gene

901 ggcaaggtgg aagatttgcg ccttctggeg acgctttacc cggaaacgat ccatatcgtt

961 gcgcgtaagg atgcaaacat caaatcggtc gcagacctga aaggcaagcg cgtttcgctg

B5

Baily et al., Trop Med Hyg, 1992



Brucella spp PCR

A’ PCR

Reaction mixture SAMPLE BLANK CONTROL
10x buffer 5.0ul 5.0ul 5.0ul
MgCl, 1.5 ul 1.5 ul 1.5 ul
dNTP 0,4 ul 0,4 ul 0,4 pl
B4 0,4 ul 0,4 ul 0,4 pl
B5 0,4 ul 0,4 ul 0,4 pl
Taq 0,4 pl 0,4 pl 0,4 ul
DNA 3,0 pl 0,0 ul 1.0 pl
H,O 38,9 pl 41,9 pl 40,9 pl
Total volume 50 pl 50 pl 50 ul

SEMI-NESTED PCR

Reaction mixture SAMPLE BLANK CONTROL
10x buffer 5.0ul 5.0ul 5.0ul
MgCl, 1.5 ul 1.5 pl 1.5 pl
dNTP 0,4 pl 0,4 pl 0,4 pl
B815 0,4 pl 0,4 pl 0,4 pl
B5 0,4 pl 0,4 pl 0,4 pl
Taq 0,4 ul 0,4 ul 0,4 ul
DNA 7ul 1,0 ul 1.0 pl
H,O 34.9ul 40,9 pl 40,9 ul
Total volume 50 ul 50 pl 50 ul

200bp

100bp

v initial denaturation at 93°C - 5 min

v 40 cycles
template denaturation at 90°C - 60 sec
primer annealing at 58°C - 30 sec
primer extension at 72°C - 60 sec

v final extension at 72°C - 7 min



Multiplex PCR
Identification at species level

Target Oligonucleotide sequences (5-3") Expected band sizes
genes (bp)
IS711 F-TGCCGATCACTTAAGGGCCT 731 for B. melitensis,
TCAT 498 for B. abortus,
R-GACGAACGGATTTTTTCCAT 285 for B. suis.
TCCC

076 tor B. ovis
R-CGGGTTCTGGCACCATCGTCG

R-AATCGCGTCCTTGCTGGTCTGA

R-GCGCGGTTTTCTGAAGGTTC

B. ovis AGG

B. melitensis

B. abortus

B. suis

Bricker et al., J Clin Microbiol, 2008




Real-time PCR

v'Brucella Real TM - SaCycler g6, Sacace
v'Light mix kit Brucella genus — Light Cycler 2.0,

Roche Diagnostics

s 223-bp fragment
= of BSCP31 gene

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44
Cycle Number

10121416518202224252830323436384042444548505254565B860626466687.0



BRUCELLOSIS REFERENCE GUIDE:

Centers for Disease

Control and Prevention
National Center for Emerging and
Zoonotic Infectious Diseases

DIAGNOSTICTESTING

CDC/CSTE Laboratory Criteria for Diagnosis?

Definitive
¢ Culture and identification of Brucella spp. from clinical specimens

» Evidence of a four-fold or greater rise in Brucella antibody titer between acute and convalescent phase

serum specimens obtained greater than or equal to 2 weeks apart

Presumptive

* Brucella total antibody titer of greater than or equal to 1:160 by standard tube agglutination test (SAT)
or Brucella microagglutination test (BMAT) in one or more serum specimens obtained after onset of
symptoms

* Detection of Brucella DNA in a clinical specimen by PCR assay




Epyaotripto MikpofioAoyiag
ANO, NINA

Test Samples accepted

Culture v'whole blood
v'serum, plasma
v'tissue
v'bone marrow
v'cerebrospinal fluid
v'wounds
v'purulent discharge
v'joint fluid

PCR v"whole blood
v serum
v tissue

SAT (serology) v'serum

ELISA IgG/IgM/IgA v'serum, plasma







Novel targets for diagnostic stratification and epidemiologic surveillance of
human brucellosis: host-guided molecular study in an endemic area at the
crossroad between Asia and Europe

“BRIDGING”

(BRucellosis IDendification in Greece aNd Germany)

Laboratory Diagnosis
of Human Brucellosis

Laboratory of Clinical Microbiology
Medical School, D.U.T.H



Laboratory of Clinical Microbiology, DUTH

» provides diagnoses for almost 35,000 specimens each year
* is equipped with state-of-the-art instruments and assays
* has unique experience in developing specialized testing methods

» faculty expertise includes bacteriology analysis, antimicrobial susceptibility testing,
mycology, virology, tick-borne pathogens, mycobacteriology, epidemiology,

parasitology and immunology

» offers a growing number of PCR diagnostics for detection and identification of
bacterial and viral pathogens including Brucella spp., Mycobacterium spp., HBV,
HCV, EBV, HSV1/2, CMV, Influenza virus, HPV genotyping, Chlamydia trachomatis,

Mycoplasma spp, and Ureaplasma urealyticum

* Internal Quality Control (IQC) and External Quality Assessment (EQA) programmes,

provided by the European Antimicrobial Resistance Surveillance Network (EARS-




