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Mueller-Hinton Agar with Horse Blood
PB1229A

Intended Use

Mueller-Hinton Agar with Horse Blood is an antimicrobial
susceptibility agar recommended for disc diffusion and MIC
testing against fastidious microorganisms isolated from
clinical samples.

The device is for professional use only, is not automated,
nor is it a companion diagnostic.

Summary and Explanation

Streptococci are Gram-positive cocci which inhabit a wide
range of ecological niches, from non-pathogenic species
used in the yoghurt making industry, to commensal
members of the mammal oral microbiome, and invasive
human pathogens'?® (Patterson 1996; Dion and Ashurst.
2020; Public Health England 2014a). Streptococci can be
classified by serotyping based on cell-wall carbohydrate
composition into the Lancefield groups A to S, and the non-
Lancefield Streptococci'?® (Patterson 1996; Dion and
Ashurst. 2020; Public Health England 2014a). Non-
Lancefield Streptococci cannot be grouped by Lancefield
serotyping, and include a broad range of non-pathogenic
and pathogenic species with S. pneumoniae thought to be
the most significant human pathogen'?® (Patterson 1996;
Dion and Ashurst. 2020; Public Health England 2014a).

S. pneumoniae is thought to reside normally as part of
human upper respiratory tract flora; but risk factors such as
microbiome dysbiosis or immunosuppression allow S.
pneumoniae to predominate and cause pneumococcal
disease®* (Public Health England 2014a; 2019).
Pneumococcal disease covers a spectrum of conditions,
from acute infections of the otitis media, to invasive
diseases such as meningitis and pneumonia®®"®. As such,
there is considerable morbidity and mortality associated
with S. pneumoniae infections’2.

H. influenzae is a Gram-negative coccobacillus which can
be categorised as either a non-typable unencapsulated
isolate (NTHi), or as one of six antigenically distinct
capsular types®°. Prior to the implementation of the
serotype B (Hib) vaccine, Hib was the most pathogenic H.
influenzae serotype''. However, it is now thought that all H.
influenzae serotypes, and non-typable isolates, can cause
severe disease in humans® %"

Principle of Method
Mueller-Hinton Agar has been criticised because of
variation in performance between manufacturers and
batches of medium. These effects were shown as:

(1) Minimum inhibitory concentration (MIC) variations with
aminoglycosides against Pseudomonas aeruginosa
and tetracycline against Staphylococci. This may have
been due to differing concentrations of the divalent
cations of calcium and magnesium.

(2) Variation in thymine and thymidine content, which
affect sulphonamide and trimethoprim MIC values

(3) Differences in the characteristics of the agar used in
the medium, especially diffusion properties
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In light of the criticisms the Clinical Laboratory Standards
Institute (CLSI) (previously NCCLS) called interested
manufacturers together to discuss the standardisation and
stabilisation of Mueller-Hinton Agar. Control methods were
established whereby critical antimicrobial/organism
combinations had to yield consistent zones of inhibition
within two mm of the specified diameters in the standard.
The result of this cooperative effort is that Mueller-Hinton
Agar is now a standard medium.

Unsupplemented Mueller-Hinton Agar is recommended
both by CLSI and European Committee on Antimicrobial
Susceptibility Testing (EUCAST) for testing non-fastidious
strains. Supplements are added to make it suitable for more
fastidious strains.

Typical Formula

gL
Beef, dehydrated infusion from 300.0
Casein hydrolysate 17.5
Starch 15
Agar 17.0
Defibrinated Horse Blood 50.0ml
Nicotinamide adenine dinucleotide (NAD) 20.0mg

* Adjusted as required to meet performance standards

Physical Appearance

Colour Red

Clarity Opaque
Fill weight 26.0 + 0.5g
pH 7.3+0.1

Materials Provided
PO1229A: 10 x 90mm Mueller-Hinton agar with horse blood
plates

Each plate should only be used once.

Materials Required but Not Supplied
1)  Inoculating loops
2) Swabs
3) Collection containers
4)  Incubator
5) Quality control organisms

Storage

e  Store product in its original packaging at 2-10°C
until used.

e  The product may be used until the expiry date
stated on the label.

e  Store away from light.

. Allow product to equilibrate to room temperature
before use.

. Do not incubate prior to use.

Warnings and Precautions

. For in vitro diagnostic use only.

. For professional use only.

. Inspect the product packaging before first use

. Do not use the product if there is any visible
damage to the packaging or plates.

. Do not use the product beyond the stated expiry
date.

. Do not use the device if signs of contamination
are present.

. Do not use the device if the colour has changed
or there are other signs of deterioration.

. It is the responsibility of each laboratory to
manage waste produced according to their
nature and degree of hazard and to have them
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treated or disposed of in accordance with any
federal, state and local applicable regulations.
Directions should be read and followed
carefully. This includes the disposal of used or
unused reagents as well as any other
contaminated disposable material following
procedures for infectious or potentially infectious
products.

Refer to the Material Safety Data Sheet (MSDS) for safe
handling and disposal of the product
(www.thermofisher.com).

Serious Incidents

Any serious incident that has occurred in relation to the
device shall be reported to the manufacturer and the
relevant regulatory authority in which the user and/or the
patient is established.

Specimen Collection, Handling and Storage
Specimens should be collected and handled following local
recommended guidelines, such as the CLSI standard
M100. These guidelines include references to the
appropriate techniques for collection, collection containers,
and the optimal transport and storage conditions to be used
to avoid contamination.

Procedure

Allow plates and antimicrobial susceptibility disks to
equilibrate to room temperature before use. The agar
surface should not have excess moisture prior to
inoculation.

Inoculum may be prepared utilizing either the growth
method or the direct colony method. Refer to appropriate
DIN/CLSI documents for guidelines specific to each test
organism.

CLSI Method:

1. Growth method:

a. Select at least 3-5 isolated colonies of the
same morphology type from the agar
culture. Touch the top of each colony with a
loop and transfer to 4-5ml of a suitable broth
medium such as Tryptic Soy Broth (TSB)

b. Incubate the broth culture at 35-37°C until
the turbidity equals or exceed that of a 0.5
McFarland or equivalent.

c. If necessary, adjust the turbidity of the
suspension with sterile saline or broth to
achieve a turbidity to achieve a turbidity to
a 0.5 McFarland standard. This step may be
performed visually or using a photometric
device. If performed visually use adequate
light to compare the suspension to the
McFarland 0.5 against a card with a white
background and contrasting black lines®.

2. Direct Colony Method: (Method of choice for
streptococci and staphylococci).

a. Prepare a direct suspension of the test
organism in saline or broth from an 18-24
hour culture on nonselective media.

b.  Adjust the turbidity of the suspension as
described under Growth method.

3. Inoculate Agar plates within 15 minutes of preparing
organism suspension.

4. Immerse a sterile swab into the suspension. Rotate
the swab against the side of the tube above the fluid
level to remove excess fluid.

5. Inoculate the surface in three planes by rotating the
plate approximately 60 degrees each time.

6. Replace the lid and allow the plate to rest on the bench
at least 3 minutes but no longer than 15 minutes for
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the inoculum to be absorbed before applying
antimicrobial susceptibility disks.

7. Apply disks individually or by using an antimicrobial
disk dispenser. Disk should not be closer than 24 mm
from centre to centre and not placed too close to the
edge of the plate. Because some drug diffuses almost
instantaneously, do not relocate a disk once it has
come in contact with the agar surface. Tap disks gently
with sterile needle or forceps to ensure complete
contact with the agar surface.

8. Invert the plate and place in the incubator within 15
minutes of disk application.

a. Incubate Mueller-Hinton Agar with Sheep
Blood plates aerobically at 35-37°C for 16-
18 hours.
Note: Staphylococci and enterococci
require a full 24 hours incubation.
Methicillin-resistant staphylococci (MRS)
may not be detected at incubation
temperatures above 35°C.

b. Incubate Streptococcus spp. in 5-7% CO2
at 35-37°C for 20-24 hours.

c. Refer to CLSI document M45 for incubation
times, temperatures, and atmospheres for
fastidious or infrequently isolated bacteria®.

Interpretation

After 16-24 hours incubation at 35-37°C, S. pneumoniae
typically exhibit 1-2 mm colonies and exhibit a-haemolysis
on blood agar’. S. pneumoniae can also appear as
draughtsman colonies with a depressed centre and
elevated rim®.

After 24 hours incubation on chocolate agar, H. influenzae
typically exhibit small, round and convex colonies which
may be iridescent.

Quality Control

It is the responsibility of the user to perform Quality Control
testing taking into account the intended use of the medium,
and in accordance with any local applicable regulations
(frequency, number of strains, incubation temperature etc.).

The performance of this medium can be verified by testing
the following reference strains.

Incubation Conditions:16 — 20 h @ 35° + 1°C in 4-6%
carbon dioxide

Microorganism Antibiotic Zone of
Inhibition
Diameter
(mm)
Streptococcus Erythromycin 26-32
pneumoniae (E15)
ATCC®49619 Cefpodoxime 29-35
(CPD10)
Ertapenem 28-34
(ETP 10)
Moxifloxacin 24-30
(MXF 5)
Haemophilus Erythromycin 10-16
influenzae (E15)
®,
ATCC?49766 Cefpodoxime 30-36
(CPD 10)
Moxifloxacin 30-36
(MXF 5)
Limitations

Organisms with atypical enzyme patterns may give
anomalous reactions on Mueller-Hinton Agar with Horse
Blood.
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Performance Characteristics

Accuracy has been demonstrated through review of the QC
data. Correct detection of fastidious microorganisms is
confirmed by the inclusion of a well-characterised isolate in
the QC processes performed as part of the manufacture of
each batch of the device. The precision of Mueller-Hinton
Agar with Horse Blood (PB1229A) was demonstrated by an
overall pass rate of 95.84% obtained for the product over
12 years of testing (2011-2021; 892 batches).

The devices are tested in-house as part of the QC process.
The inoculum is prepared from working cultures, diluted to
obtain the specified inoculum levels and the test media is
inoculated. Antibiotic discs are loaded in the same order
and concentrations as they appear in the inspection plan for
the medium. Following incubation at 34-36°C for 16-20
hours in 4-6% CO,, the zone of inhibition diameter of the
test organisms is measured, and the results and
conclusions can be created.
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Mueller-Hinton Agar with Horse Blood
PB1229A

Sihtotstarve

Toode Mueller-Hinton Agar with Horse Blood on
antimikroobse vastuvdtlikkusega agar, mida soovitatakse
plaadi difusiooni ja MIC testimiseks Kkliinilistest proovidest
eraldatud néudlike mikroorganismide vastu.

Toode on mdeldud ainult professionaalseks kasutamiseks,
ei ole automatiseeritud ega ole ette ndhtud kasutamiseks
diagnostilise abivahendina.

Kokkuvoéte ja selgitus

Streptokokid on grampositiivsed kokid, mis asuvad paljudes
Okoloogilistes nissides, alates jogurtitdostuses
kasutatavatest mittepatogeensetest liikidest kuni imetajate
suuddne mikrobiomi kommensaalsete likmete ja
invasiivsete inimese patogeenideni."?3 (Patterson 1996;
Dion ja Ashurst. 2020; Public Health England 2014a).
Streptokokid vdib rakuseina susivesikute koostise alusel
klassifitseerida  serotlpiseerimise  teel Lancefieldi
rihmadesse A kuni S ja mitte-Lancefieldi
streptokokidesse."?3 (Patterson 1996; Dion and Ashurst.
2020; Public Health England 2014a). Mitte-Lancefieldi
streptokokke ei saa rihmitada Lancefieldi
serotlipiseerimise alusel ning need hélmavad laias valikus
mittepatogeenseid ja patogeenseid liike, mille puhul
arvatakse, et S. pneumoniae on kdige olulisem inimese
patogeen'23 (Patterson 1996; Dion ja Ashurst. 2020; Public
Health England 2014a).

Arvatakse, et S. pneumoniae elab tavaliselt inimese
Ulemiste hingamisteede floora osana; kuid riskifaktorid
nagu mikrobioomi disbioos v&i immunosupressioon
vdimaldavad S. pneumoniae’l domineerida ja pdhjustada
pneumokoki haigust®* (Public Health England 2014a;
2019). Pneumokokkhaigus hdlmab  mitmesuguseid
haigusseisundeid, alates dgedast keskkdrvapdletikust kuni
invasiivsete haigusteni, nagu meningiit ja
kopsupdletik.>6™8,  Sellisena on S. pneumoniae
infektsioonidega seotud markimisvaarne haigestumus ja
suremus'?2,

H. influenzae on gramnegatiivne coccobacillus, mida véib
ligitada kas mittetilpitavaks kapseldamata isolaadiks
(non-typable unencapsulated isolate, NTHi) vdi Uheks
kuuest antigeenselt erinevast kapslitilbist.>'®. Enne
serotliibi B (Hib) vaktsiini rakendamist oli Hib kdige
patogeensem H. influenzae serotllp'’. Nuid aga
arvatakse, et kdik H. influenzae' serotliubid ja tupiseerimata
isolaadid vdivad inimestel pdhjustada raskeid haigusi®'®"

Meetodi pohimote

Mueller-Hinton agarit on kritiseeritud joudluse erinevuste
tottu s60tme tootjate ja partiide vahel. Neid mojusid naidati
jargmiselt:

(1) Minimaalne inhibeeriv kontsentratsioon (minimum
inhibitory concentration, MIC) varieerub
aminoglikosiididega  Pseudomonas  aeruginosa
suhtes ja tetratsUkliin Stafiilokokkide suhtes. See vdis
olla tingitud kaltsiumi ja magneesiumi kahevalentsete
katioonide erinevatest kontsentratsioonidest.
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(2) Tumiini ja timidiini sisalduse kdikumine, mis mdjutab
sulfoonamiidi ja trimetoprimi MIC-vaartusi

(3) Keskkonnas kasutatava agari omaduste erinevused,
eriti difusiooniomadused

Kriitika valguses kutsus Kliiniliste ja laboratoorsete
standardite instituut (Clinical Laboratory Standards
Institute, CLSI) (varem NCCLS) huvitatud tootjad kokku, et
arutada Mueller-Hinton agari standardimist  ja
stabiliseerimist. Kehtestati kontrolimeetodid, mille kohaselt
kriitilised antimikroobse/organismi kombinatsioonid pidid
andma Uhtlased inhibeerimistsoonid kahe mm tapsusega
standardis maaratud |abim&ddust. Selle  koosttd
tulemusena on Mueller-Hintoni agar niidd standardne
keskkond.

Taiendamata toodet Mueller-Hinton Agar soovitab nii CLSI
kui ka Euroopa antimikroobse vastuvétlikkuse testimise
komitee  (European Committee on  Antimicrobial
Susceptibility Testing, EUCAST) mittendudlike tlivede
testimiseks. Lisatakse toidulisandeid, et see sobiks
ndudlikumate tivede jaoks.

Tulpiline valem

gl
Veiseliha, veetustatud infusioon alates 300.0
Kaseiini hiidrolisaat 175
Tarklis 15
Agar 17.0
Defibrineeritud hobuseveri 50,0 ml
Nikotiinamiidadeniindinukleotiid (NAD) 20,0 mg

* Reguleeritud vastavalt nduetele, et see vastaks jdudlusstandarditele

Fuusiline valimus

Varv Punane
Selgus Labipaistmatu
Taitekaal 26,0£0,59g
pH 7.3+0.1

Kaasasolevad materjalid
PO1229A: 10 x 90 mm Mueller-Hintoni agar hobusevere
plaatidega

Iga plaati tohib kasutada ainult Gks kord.

Vajaminevad materjalid, mis ei kuulu
komplekti

1)  Inokulatsioonisilmused

2) Tampoonid

3) Kogumismahutid

4)  Inkubaator

5) Kovaliteedikontrolli organismid

Sailitamine

. Hoida toodet kuni kasutamiseni
originaalpakendis temperatuuril 2-10 °C.

e Toodet voib kasutada kuni etiketil margitud
kolblikkusaja I16puni.

. Hoidke valguse eest kaitstult.

. Enne kasutamist laske tootel toatemperatuurini
soojeneda.

e  Argeinkubeerige enne kasutamist.

Hoiatused ja ettevaatusabinéud

e Ainultin vitro diagnostiliseks kasutamiseks.

e Ainult professionaalseks kasutamiseks.

. Enne esmakordset kasutamist kontrollige toote
pakendit

e Arge kasutage toodet, kui pakendil véi plaatidel on
nahtavaid kahjustusi.
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6) Arge kasutage toodet parast méargitud
kdlblikkusaja 16ppu.

7)  Arge kasutage toodet, kui sellel on saastumise
marke.

8) Arge kasutage toodet, kui varv on muutunud voi
esineb muid riknemise marke.

9) Igalabor vastutab tekkivate jaatmete kaitlemise
eest nende laadi ja ohuastme kohaselt ning
nende to6tlemise voi kdrvaldamise eest
kehtivate riigi voi kohalike eeskirjade jargi
Juhised tuleb hoolikalt I1abi lugeda ja neid
jargida. See hélmab kasutatud vdi kasutamata
reaktiivide ning muude saastunud lhekordsete
materjalide kdrvaldamist parast protseduure
nakkusohtlike voi potentsiaalselt nakkusohtlike
toodetega.

Toote ohutu kaitlemise ja kdrvaldamise kohta vaadake
materjali ohutuskaarti (Material Safety Data Sheet, MSDS)
veebiaadressil (www.thermofisher.com).

Tosised juhtumid

Igast tootega seoses toimunud tdsisest vahejuhtumist
teatatakse tootjale ja asjaomasele reguleerivale asutusele,
kus kasutaja ja/voi patsient on registreeritud.

Proovide kogumine, kaitlemine ja sailitamine
Proove tuleb koguda ja késitseda kohalike soovitatud
suuniste kohaselt, nt CLSI standard M100. Need juhised
sisaldavad viiteid sobivatele kogumistehnikatele,
kogumiskonteineritele ning optimaalsetele transpordi- ja
ladustamistingimustele, mida tuleb kasutada saastumise
valtimiseks.

Protseduur

Laske plaatidel ja antimikroobse vastuvétlikkuse plaatidel
enne kasutamist toatemperatuurini tasakaalustuda. Agari
pinnal ei tohi enne inokuleerimist olla liigset niiskust.
Inokulaadi v6ib valmistada kas kasvumeetodi voi koloonia
otsekllvi meetodi abil. Iga katseorganismi jaoks
spetsiifiliste  juhiste saamiseks vaadake vastavaid
DIN/CLSI dokumente.

CLSI meetod:

1. Kasvumeetod:

a. Valige agarikultuurist vahemalt 3-5 sama
morfoloogiattilibiga isoleeritud kolooniat.
Puudutage iga koloonia Ullaosa silmusega ja
kandke 4-5 ml sobivasse
puljongiséétmesse, nagu Tryptic Soy
Broth (TSB)

b. Inkubeerige puljongikultuuri temperatuuril
35-37 °C, kuni hagusus on vdrdne 0,5
McFarlandi vdi samavaarse hagususega voi
Uletab seda.

c. Vajaduse korral reguleerige suspensiooni
hagusust  sterilse  soolalahuse  voi
puljongiga, et saavutada hagusus, mis
vastab 0,5 McFarlandi standardile. Seda
sammu saab teha Vvisuaalselt vdi
fotomeetrilise seadme abil. Kui seda
tehakse visuaalselt, kasutage piisavalt
valgust, et vodrrelda McFarland 0,5-le
vastavat suspensiooni valge tausta ja
kontrastsete mustade joontega kaardiga®.

2. Koloonia otsekdlvi meetod: (Valikmeetod
streptokokkide ja stafiilokokkide jaoks).

a. Valmistage testitava organismi otsekulvi
suspensioon soolalahuses vdi puljongis 18—
24-tunnisest  kultuurist mitteselektiivses
sO6tmes.

b. Reguleerige suspensiooni hagusust, nagu
on kirjeldatud jaotises Kasvumeetod.
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3. Inokuleerige agariplaadid 15 minuti jooksul péarast
organismi suspensiooni valmistamist.

4. Kastke steriilne tampoon suspensiooni. Liigse
vedeliku eemaldamiseks p&orake tampooni vastu
katsuti kiilge vedelikutasemest kérgemal.

5. Inokuleerige pind kolmes tasapinnas, podrates plaati
iga kord umbes 60 kraadi.

6. Asetage kaas tagasi ja laske plaadil enne
antimikroobse vastuvétlikkuse plaatide paigaldamist
alusel seista vahemalt 3 minutit, kuid mitte kauem kui
15 minutit, et inokulaat imenduks.

7. Paigaldage plaadid eraldi vdi antimikroobse
plaadijaoturi abil. Plaat ei tohi olla keskosast
keskosani lahemal kui 24 mm ja seda ei tohi asetada
plaadi servale liiga lahedale. Kuna méni ravim hajub
peaaegu silmapilkselt, arge paigutage plaati imber,
kui see on agari pinnaga kokku puutunud. Koputage
plaate ornalt steriilse ndela voi tangidega, et tagada
taielik kokkupuude agari pinnaga.

8. Poorake plaat Umber ja asetage inkubaatorisse
15 minuti jooksul parast plaadi pealekandmist.

a. Inkubeerige tootega Mueller-Hinton Agar
with Sheep Blood 16—-18 tundi aeroobselt
temperatuuril 35-37 °C.

Markus. Staflilokokkide ja enterokokkide
puhul on vaja 24-tunnist inkubeerimist.
Metitsilliiniresistentseid stafiilokokke (MRS)

ei pruugita tuvastada
inkubatsioonitemperatuuril, mis on le
35 °C.

b. Inkubeerige Streptococcus spp.'d 5-7%
CO2-s 20—-24 tundi temperatuuril 35-37 °C.

c. Noudlike vdi harva isoleeritud bakterite
inkubatsiooniajad, temperatuurid ja
atmosfaarid leiate CLSI dokumendist
M451°,

Toélgendamine

Parast 16—24-tunnist inkubeerimist temperatuuril 35-37 °C
naitab S. pneumoniae tavaliselt 1-2 mm kolooniaid ja a-
hemolliiisi vereagaril®. S. pneumoniae'd véivad esineda ka
joonestajakolooniatena, millel on allasurutud keskpunkt ja
kdérgem serv®.

Parast 24-tunnist inkubeerimist Sokolaadiagaril on H.
influenza'l tavaliselt vaikesed, Umarad ja kumerad
kolooniad, mis vodivad sillerdada.

Kvaliteedikontroll

Kasutaja vastutab kvaliteedikontrolli raames testimise eest,
vottes arvesse sd6tme kavandatud kasutust, ja kohalike
kehtivate eeskirjade jargi (sagedus, tlvede arv,
inkubatsioonitemperatuur jne).

Selle s66tme toimivust saab kontrollida, katsetades jargmisi
vordlustivesid.

Inkubatsioonitingimused: 16—20 tundi temperatuuril

35 + 1 °C 4-6% susinikdioksiidis

Mikroorganism Antibiootikum | Inhibeerimisala
1abim66t (mm)
Streptococcus Erutromutsiin 26-32
pneumoniae (E15)
ATCC®49619 Tsefpodoksiim 29-35
(CPD10)
Ertapeneem 28-34
(ETP 10)
Moksifloksatsiin 24-30
(MXF 5)
Haemophilus Erltromtsiin 10-16
influenzae (E15)
ATCCP49766 Tsefpodoksiim 30-36
(CPD 10)
Moksifloksatsiin 30-36
(MXF 5)
Page 5 of 9



Piirangud
Ebatidpiliste enstiiimmustritega organismid véivad tootel
Mueller-Hinton Agar with Horse Blood anda anomaalseid
reaktsioone.

Toimivusomadused

Tapsust on tdestatud kvaliteedikontrolli andmete
labivaatamisega. Kiire kasvuga mikroorganismide o&iget
tuvastamist  kinnitab  hasti iseloomustatud isolaadi
kaasamine kvaliteedikontrolli protsessidesse, mis tehakse
osana toote iga partii valmistamisest. Toote Mueller-Hinton
Agar with Horse Blood (PB1229A) tapsust naitas toote
95,84% uldine labimismaar 12 aastat kestnud testimise
jooksul (2011-2021; 892 partiid).

Tooteid testitakse osana kvaliteedikontrolli protsessist
asutusesiseselt. Inokulaat valmistatakse t6dkultuuridest,
lahjendatakse kindlaksmaaratud inokulaaditaseme
saavutamiseks ja testkeskkond inokuleeritakse.
Antibiootikumide plaadid laaditakse samas jarjekorras ja
kontsentratsioonides, nagu need on keskkonna
kontrolliplaanis. Parast 16-20 tundi inkubeerimist
temperatuuril  34-36 °C 4-6% CO,-s mdddetakse
testorganismide inhibeerimise tsooni 1abimd6t ning saab
luua tulemusi ja jareldusi.
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Mueller-Hinton Agar with Horse Blood
PB1229A

Paskirtis

Mueller-Hinton agaras su arklio krauju yra jautrumo
antimikrobinéms medziagoms agaras, rekomenduojamas
diskeliy difuzijos ir MIC tyrimui su lepiais mikroorganizmais,
izoliuotais i$ klinikiniy méginiy.

Priemoné skirta naudoti tik profesionalams, ji
neautomatizuota ir tai néra papildoma diagnostikos
priemoneé.

Suvestiné ir paaisSkinimas

Streptococci yra gramteigiami cocci, kurie gyvena jvairiose
ekologinése terpese, pradedant nepatogeninémis rasimis
jogurto pramonéje, baigiant Zinduoliy burnos mikrobiomo
komensalais ir invaziniai zmogaus patogenais’?3
(Patterson 1996; Dion ir Ashurst. 2020 m.; Public Health
England 2014a). Streptococci galima klasifikuoti
serotipuojant pagal lgsteliy sieneliy vandenilio sudétj
i Lancefield grupes nuo A iki S ir ne Lancefield
Streptococci'?® (Patterson 1996; Dion ir Ashurst. 2020 m.;
Public Health England 2014a). Ne Lancefield Streptococci
negalima grupuoti Lancefield serotipavimu ir jtraukiant platy
nepatogeniniy ir patogeniniy rasiy spektrg, kuriame S.
pneumoniae laikomas Zinomiausiu Zmogaus patogenu’-?3
(Patterson 1996; Dion ir Ashurst. 2020 m.; Public Health
England 2014a).

Manoma, kad S. pneumoniae paprastai gyvena Zmogaus
virSutiniy kvépavimo taky floroje, bet tokie rizikos faktoriai
kaip mikrobiomo disbiozé arba imuniteto slopinimas
suteikia S. pneumoniae galimybe uzdominuoti ir sukelti
pneumokokine ligg®* (Public Health England 2014a; 2019).
Pneumokokiné liga aprépia visg spektra salygy, pradedant
omiomis ausies uzdegimo infekcijomis, baigiant tokiomis
invazinémis  ligomis kaip meningitas ir plauciy
uzdegimas®®7®, S. pneumoniae infekcijos pasizymi dideliu
uzkregiamumu ir mirtingumu2.

H. influenzae yra gramneigiama coccobacillus, Kkuri
skirstoma | netipizuojama neinkapsuliuotg izoliata (NTHi)
arba | vieng i§ SeSiy antigeniSkai skirtingy kapsuliary
tipy®1°. Kol nebus pradétas skiepijimas B (Hib) vakcina, Hib
buvo patogeniskiausias H. influenzae serotipas'!. Tagiau
dabar manoma, kad visi H. influenzae serotipai ir
netipizuojami izoliatai gali sukelti sunkias Zmoniy ligas®'%"!

Metodo principas

Mueller-Hinton agaras susilauké kritikos dél nepastoviy
rezultaty, kurie skiriasi atsizvelgiant j gamintojg ir terpés
partijg. Sis poveikis demonstruojamas kaip:

(1) Minimalios slopinimo koncentracijos (MIC) skirtumai
aminoglikozidams reaguojant su
Pseudomonas aeruginosa ir tetraciklinui reaguojant
su Staphylococci. Tai gali lempti skirtingos divalentiniy
kalcio ir magnio katijony koncentracijos.

(2) Timino ir timidino kiekio skirtumai, kurie turi jtakos
sulfonamido ir trimetoprimo MIC vertéms

(3) Terpéje naudojamo agaro skirtumai, ypac jo difuzijos
savybés

MBD_BT_IFU-0656

Pasigirdus  kritikai, Klinikiniy laboratoriniy standarty
institutas (CLSI) (anksciau vadintas NCCLS) pakvieté
gamintojus susitarti del Mueller-Hinton Agaro
standartizavimo ir stabilizavimo. Buvo nustatyti kontrolés
metodai, kurie turéjo uztikrinti, kad kritiniai antimikrobiniy
medziagy / organizmy deriniai pasizymety vienodomis
slopinimo zonomis dviejy mm paklaida nuo standarte
nurodyto skersmens. Dél $iy bendry pastangy Mueller-
Hinton agaras tapo standartine terpe.

Mueller-Hinton agarg be papildy rekomenduoja tiek CLSI,
tiek Europos jautrumo antimikrobinéms medziagoms tyrimo
komitetas (EUCAST) nelepioms paderméms firti.
Papildiniai naudojami  pritaikant terpe lepesnéms
paderméms.

Tipiné sudétis

gL
Jautiena, dehidratuota infuzija i$ 300,0
Kazeino hidrolizatas 17,5
Krakmolas 1,5
Agaras 17,0
Defibrinuotas arklio kraujas 50,0 ml
Nikotinamido adenino dinukleotidas (NAD) 20,0 mg

*Pritaikyta, kad atitikty naSumo standartus

Fiziné iSvaizda

Spalva Raudona
Skaidrumas nepermatomas
UzZpildymo svoris  26,0£0,5g
pH 7,301

Pateikiamos medziagos
PO1229A: 10 x 90 mm Mueller-Hinton agaro su arklio

krauju lekstelés. ............ 10

Lékstelés yra vienkartinés.

Reikalingos, bet nepateikiamos medziagos
1)  Séjimo kilpelés
2) Tamponéliai
3)  Surinkimo talpyklés
4)  Inkubatorius
5) Kokybeés kontrolés organizmai

Laikymas

. Kol nenaudojate, laikykite gaminj originalioje
pakuotéje 2—10 °C temperatdroje.

. Gaminj galima naudoti iki ant etiketés nurodytos
galiojimo pabaigos datos.

. Laikykite tamsioje vietoje.

. Prie§ naudodami gaminj, palikite susilti iki
kambario temperataros.

. Neinkubuokite prie§ naudojima.

|spéjimai ir atsargumo priemonés

e  Tik in vitro diagnostikai.

. Tik profesionaliam naudojimui.

. PrieS naudodami pirmg kartg patikrinkite
gaminio pakuote.

. Nenaudokite gaminio, jeigu yra matomy
pakuotés ar |éksteliy pazeidimy.

. Nenaudokite gaminio po nurodytos galiojimo
pabaigos datos.

. Nenaudokite priemonés, jeigu yra uzter§imo
pozymiy.

. Nenaudokite priemoneés, jeigu pakitusi spalva
arba yra kity sugedimo pozymiy.

. Kiekviena laboratorija yra atsakinga uz
susidariusiy atlieky tvarkyma, atsizvelgiant j jy
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pobidj ir pavojingumo laipsnj, ir jy apdorojimag
ar iSmetimg laikantis visy taikomy federaliniy,
valstijos ir vietiniy taisykliy. Batina perskaityti ir
atidZiai laikytis nurodymy. Tai apima panaudoty
ar nepanaudoty reagenty, taip pat bet kokiy kity
uztersty vienkartiniy medziagy po procediry su
infekciniais ar potencialiai infekciniais gaminiais,
$alinima.

Kaip saugiai naudoti ir $alinti gaminj, zr. medziagos saugos
duomeny lape (MSDS) (www.thermofisher.com).

Rimti incidentai

Apie visus su Sia priemone susijusius incidentus privaloma
pranesti gamintojui ir atitinkamai priezidros institucijai
$alies, kurioje yra naudotojas ir (arba) pacientas.

Méginiy paémimas, naudojimas ir laikymas

Méginius reikia imti ir naudoti pagal rekomenduojamas
vietines gaires, pvz., CLSI standartg M100. Siose gairése
pateikiamos nuorodos | atitinkamus rinkimo metodus,
surinkimo talpyklas ir optimalias transportavimo ir laikymo
sglygas, kurios turi bati taikomos siekiant iSvengti
uztersimo.

Procediira

Prie§ naudodami [ékSteles ir jautrumo antimikrobinéms
medziagoms diskelius, palikite suSilti iki kambario
temperatiros. Prie$ inokuliacijg agaro pavirSiuje negali bati
drégmes pertekliaus.

Inokuliatg galima paruosti naudojant augimo metodg arba
tiesioginés kolonijos metoda. Kiekvienam tiriamam
organizmui skirtas gaires rasite atitinkamuose DIN/CLSI
dokumentuose.

CLSI metodas:

1. Auginimo metodas:

a. Pasirinkite maziausiai 3-5 izoliuotas to
paties morfologinio tipo kolonijas i§ agaro
kultdros. Palieskite kiekvienos kolonijos
virSy kilpele ir perkelkite j 4-5 ml tinkamos
sultinio terpés, pvz., ,Tryptic Soy Broth
(TSB)*

b.  Inkubuokite sultinio kultdrg 35-37 °C, kol
drumstumas pasieks arba virSys
0,5 McFarland arba analogiska.

c. Jei reikia, pakoreguokite suspensijos
drumstumg sterilius druskos tirpalu arba
sultiniu, kad pasiektuméte 0,5 McFarland
standarto drumstumg. Sj veiksma galima
atlikti plika akimi arba naudojant fotometrinj
prietaisa. Stebédami plika akimi,
pasirtpinkite pakankamu apS$vietimu, kad
palygintuméte suspensijg su McFarland
0,5 prie baltos kortelés su kontrastingomis
juodomis linijomis®.

2. Tiesioginés kolonijos metodas: (Dazniausiai su
streptococci ir staphylococci naudojamas metodas).

a. Paruoskite tiesiogine tiriamojo organizmo
suspensijg druskos tirpale arba sultinyje i
18-24 valandy kultiros neselektyvioje
terpéje.

b.  Pakoreguokite suspensijos drumstumag kaip
nurodyta augimo metode.

3. Inokuliuokite agaro ploksteles per 15 minuciy nuo
organizmo suspensijos paruosimo.

4. |merkite | suspensijg sterily tamponélj. Apveskite
tamponélj aplink mégintuvélio krastg vir§ skyscio lygio,
kad sugertumeéte skyscio pertekliy.

5. Inokuliuokite  pavirSiy trijose srityse, kaskart
pasukdami IékStelé mazdaug 60 laipsniy.

6. Uzdékite dangtelj ir palikite lekStele ant stalo
3 minutéms, bet ne ilgiau nei 15 minuciy, kad

MBD_BT_IFU-0656

inokuliatas  susigerty, prie§ patepant jautrumo
antimikrobinéms medziagoms diskelius.

7. Diskelius tepkite atskirai arba  naudodami
antimikrobiniy diskeliy dozatoriy. Tarp diskeliy centry
turéty bati ne mazesnis nei 24 mm atstumas ir
nedeékite jy per arti I€kStelés krasto. Kadangi kai kurie
vaistai prasismelkia beveik i§ karto, neperkelkite
diskelio, kai jis susilies su agaro pavir§iumi. Svelniai
palieskite diskelius sterilia adata arba pincetu, kad jis
visiSkai susiliesty su agaro pavirSiumi.

8. Apverskite lékStele ir padékite | inkubatoriy per
15 minugciy nuo diskelio uzdéjimo.

a. Inkubuokite Mueller-Hinton agaro su avies
krauju léksteles aerobinémis saglygomis
35-37 °C temperatiroje 16—18 val.
Pastaba: Staphylococci ir enterococci
reikia inkubuoti visas 24 val. Meticilinui
atsparaus staphylococci (MRS) nepavyks
aptikti inkubuojant aukstesnéje kaip 35 °C
temperataroje.

b.  Inkubuokite Streptococcus spp. 5-7 % CO2
35-37 °C temperatiroje 20-24 val.

c. Lepiy ir reCiau izoliuojamy bakterijy
inkubavimo laikg, temperatirg ir atmosferg
rasite CLSI dokumente M45'S.

Interpretavimas

Po 16-24 val. inkubavimo 35-37 °C temperatiroje
S. pneumoniae paprastai sudaro 1-2 mm kolonijas ir kraujo
agare pasirodo a hemolizé®. S. pneumoniae taip pat gali
sudaryti Saskés figdrélés formos kolonijas su duobute
centre ir iSkiliais krastais®.

Po 24 val. inkubavimo Sokolado agare H. influenzae
paprastai sudaro mazas apskritas ir iSkilias kolonijas, kurios
gali bati vaivorykstés spalvy.

Kokybés kontrolé

Naudotojas privalo atlikti kokybés kontrolés tyrimus
atsizvelgiant j numatoma terpés naudojimg ir laikydamasis
visy taikomy vietos taisykliy (daznumo, padermiy skaiciaus,
inkubacijos temperataros ir kt.).

Sios terpés veiksmingumg galima patikrinti tiriant toliau
nurodytas etalonines padermes.

Inkubavimo sglygos: 16-20 val. 35° £+ 1 °C temperatiroje
4-6 % anglies dvideginyje

Mikroorganizmas | Antibiotikas | Slopinimo
zZonos
skersmuo
(mm)
Streptococcus Eritromicinas 26-32
pneumoniae (E15)
ATCC®49619 Cefpodoxime 29-35
(CPD10)
Ertapenem 28-34
(ETP 10)
Moxifloxacin 24-30
(MXF 5)
Haemophilus Eritromicinas 10-16
influenzae (E15)
®
ATCC" 49766 Cefpodoxime 30-36
(CPD 10)
Moxifloxacin 30-36
(MXF 5)
Apribojimai

Tiriant organizmus su atipine fermenty struktdra Mueller-
Hinton agare su arklio krauju, galima gauti anomalinius
rezultatus.

Page 8 of 9



Veiksmingumo savybés

Tikslumas parodomas perzidrint KK duomenis. Tinkamas
lepiy mikroorganizmy aptikimas patvirtinamas jtraukiant
tinkamai apibddintg izoliatg j kokybés kontrolés procesus,
vykdomus kaip kiekvienos priemonés partijos gamybos
dalj. Mueller-Hinton agaro su arklio krauju (PB1229A)
tikslumg jrodo bendras 95.84 % gaminio teigiamy rezultaty
rodiklis, gautas per 12 testavimo metus (2011— 2021 m.
geguzés mén.; 892 partijos).

Priemoniy testavimas laboratorijoje yra kokybés kontrolés
proceso dalis. Inokuliatas paruoSiamas i$ darbiniy kultdry,
paskiesty iki reikiamo inokuliato lygio, ir bandomoji terpe
inokuliuojama. Antibiotiky diskeliai jkeliami tokia pat tvarka
ir koncentracija kaip ir terpés patikros plane. Inkubavus
34-36 °C temperatiroje 16-20 valandy 4-6 % CO,,
matuojama tiriamojo organizmo slopinimo zona ir galima
daryti rezultatus bei iSvadas.
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