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Disease progression

Co-infected fungi

Aspergillus spp. Co-infection can raise the difficulties of diagnosis, treatment, prognosis of

Candida albicans COVID-19 and even increase the disease symptom and mortality

Candida glabrata

Candida dubliniensis -’ .

Treatment and prevention
Candida parapsilosis sensu stricto ﬁ
Co-infected virus Candida tropicalis Targeted isolation and the correct antibiotic treatment

Chlamydia pneumoniae Candida kusel
Coronavirus (non-COVID-19) G . y
Coronavirus HKU1 (HKU1) _&/ g
Entero/Rhinovirus (hRV) R Virus co-infection Bacteria and fungi co-infection
HiN | — Indicators Indicators
£t Lymphopenia Proinflammatory cytokines
Human metapneumovirus (hMPV) Co-infected bacteria Prothrombin time (PT) IL-6
§¥uecan Acinetobacter baumannii Lactate dehydrogenase (LDH) Calcitonin
Hempnsumoniie Actinomyces spp. Alanine aminotransferase (ALT)  Interleukin (IL) -1B
Mycopiasma preusmoniae Klebsielta pneumoniae Aspartate aminotransferase (AST)  Tumor necrosis factor (TNF) -a
Parainfiuenza 1/2/3/4 Legionella pneumophila D-dimer Method
Respiratory syncytial virus (RSV) Rothia spp. Neutrophils Microbiological examination

Streptococcus spp. Eosinopenia

Veillonelia spp. C-reactive protein (CRP)

Troponin
Method
Microbial co-infection in COVID-19 RT-PCR

The influence of co-infection
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Microbial species Coinfected microorganisms References

Virus Chlanvydia pneumoniae (Linetal 20200
Coronaviruz (nonCOVID-19) (Richardson et al. 2020
Coronavirus HKU1 (HEU1) {(Wang et al. 2020a b)
Entero/rhinovirus (hEV) {(Eim et al. 2020)
HINI (Zhang et al. 2020)
H3N2

Human metapneumovirus (hWVPV)
Influenza A

Metapneumovirus

Mycoplasma pneumoniae
Parainfluenza 1/2/3/4

Respiratory syneytial vims (RSV)

Bacteria Acinstobacter baumeapuiii (Zhang et al. 2020)
Actingmyces spp. (Guetal 20207
Klebsiella pneumoniae {Chen et al. 2020)
Legionella pneumophila
Rothia spp.

Streptocaccus spp.

Feillonalla spp.

Fungi Aspergillus spp. (Verweij et al. 2020)
Condida albicans {Chen et al. 2020}
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[TepBuyHasi/BTOprUHas
OakTepuaabHas THEBMOHMS PH
BUpycHOM uHpekimu oT 11 10 35%
(Klein, 2016)

[Tpu SARS COV ot 20 g0 70,6%
(Zheng, 2003)

SARS-CoV-2—-7,7% (Zhang, 2020)
SARS-CoV-2-11% (Huttner, 2020)
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Nosocomial infection among patients with COVID-19: A retrospective data
analysis of 918 cases from a single center in Wuhan, China
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Pathogen isolates 43 TABLE 3 List of bacterial co-infection with COVID-19
. Bacteri Infecti Refi
Coagulase negative staphviococcus 12 27.9 e e : crenees
v Staphylococcus Necrotizing pneumonia 152
_d . ,-.:I AUreus
Actnetobacter 9 20.9 Mycoplasma Exacerbate clinical 153
. pheumoniae symptoms, increase
Pseudomonas aeruginesa ] 14.0 morbidity and prolonged

intensive care unit stay

Enferococcus faecium 3 11.6 Legionella Pneumonia 154
pneumophila
T . . .
Klebsiella pneumoniae 4 93 Enterobacter — Pneumonia 155
cloacae
™ : . : - Acinetobacter Pneamonia 146,155
Escherichia coli 2 4.6 A
Klebsiella Pneumonia 146
. -
Candida albicans 2 16 preumoniae
- Mycoplasma Interstitial pneumonia 149
_Lﬂu!ﬂl.":'?' & 4'5 preumoniae
Mycoplasma Not reported 151
Other 1 2. preumoniae
Legionella Not reported 151
Mortality 10 154 pneumophila
Streptococcus Not reported 151
prneumoniae
Prevotella Not reported 156-158
Haemophilus Not reported 158,159
Lautropia Not reported 159
Cufibacterium Not reported 159
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= P, miratilis
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Polymixin B

Morfloxacin
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ESH|
Tetracycine
Polymixin B
Horflcaacin
Levodloxacin

Ciprofloxaon
Tabramycin
Metilmicin
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Amikacin
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eMicCro IIpoueHT ycToiiyuBBIX S.aureus
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Fusidic acid
TetracyClims
Warcomycin
Linezolid
Azithromycin
Lincomycin
Clindamycin
Mol o acir
Lesprll s ain
Cipsrod] as acin
Hifarmpin
Tobramycin
SEOmICIN
Hetilimicin
Gentamion
Armikacin

Cedaxitin
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GROWTH OF ANTIBIOTIC RESISTANCE IN THE HEMATOLOGY DEPARTMENT OF
CENTRAL KAZAKHSTAN DURING THE COVID-19 PANDEMIC

RL-] -1 30. Infections in hematology (incl. supportive care/therapy)
Keywords: [SSVBT)

Ludmila TURGUNOVA !, Anton KLODZINSKIYZ2, Alena LAVRINENKO3, Svetlana KOLESNICHENKO3, Nazar
SEIDALINZ, Alena ZINCHENKO?2

O rpamorpunarenshas dguopa

O pasnuums B cTpyKType OaKTEpHil 10 U BO BPeMs TaHACMUH:

= yeenuueHue P. aeurogenosa c 29,7% no 55,3%

= pe3koe CHMWkeHue pocta Enterococcus faecalis, ¢ 40,5% no 10,6%
" [OsABJIEHHUE MTaMMOB P. aeurogenosa, npoaylUPYIOLIINX

kapOanenemassl 10 30,4% B mepuo maHaeMUu
= MRSA nocne nokaayna ¢ 11,8% 10 35%




Y/

° inq NaenTudpurkanusa (Ouoxumus, Macc-cnekrpomerpus, I P)
solutions

* PyTHHHOE OMOXMMHMYECKOE OINPEICIICHNE

* ABTOMaTU3UPOBaHHAsA CHCTEMA
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. noaroroBku oopasuos B (MALDI-TOF MS
solutions a pasuos B ( )
Colonyon | Bacteria ; . . y
agar plate < non acid-fast ™ Direct deposit "
——p» Suspected BSL3 |  Tube inactivation [~
; Bacteria :
> acidfast 1 Tube extraction —
—>{ Mycobacteria >  Tubeinactivation 9
> Yeasts | (On-target extraction |—9
— Molds ~#  Tube extraction | 2
Positive Concentration/
blood culture purification
Short Direct deposit/
incubation on-target extraction ’_>
Urine Concentration/
sample > purification
~ Short | Direct deposit/ £
incubation on-target extraction
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® CpaBHuTeNIbHAA XapaKTepUCTVIKA: 3P PEKTUBHOCTD VMCIIOIb30BAHIA
. mlff? Macc-criekTpometpa ¢ cucteMori MALDI Biotyper
SOIUtIONSy; promaTirgeckoro OaKTeproJOrHUeCcKOro aHaJIM3aTopa

IIepPBUYHBIV IIOCEB BTOPWYHBIN TIOCEB (IIepeceB)

60-90 cexyHy 6-8 yacos

OKOJIO CYTOK OKOJIO 2-3 CYTOK

) PGl

MO4a, JIKBOP, ITOJIOKMTEJIbHbIEe
H
TEMOKYJIbTYPBI, Kall

98-95% 85-75%

OOHOBpPEMEHHAA T/IILeHTT/Iq)T/IKaHVIﬂ cMecn

2x KyJIbpTyp pasHopomosbix MO, mix Her

MUKOOaKkTepuu, rpubsl, Bupycs, MBT

Star BL, MBT RESIST, MBT ASTRA SIPEUBIEEAE FRTHSIOO-|

pesucteHTHOCTMI MO

1600 mpenTndmkamm MO 96 vinenTudukanmn MO [

15-25 tenre 2500 — 4000 Tenre
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Cerncuc - 3TO ONacHOE JJIs )KU3HU HapyIlIeHUE (PYHKIIMU OpraHa,
BBI3BAHHOE HEPETYIUPYEMOU peakient xo3simHa Ha nadekuo (BO3)

PyuHou meton ABTOMAaTHU3UPOBAHHBIA METOJ
10 gueit e 5-7 nueit

- -

*  AdpoOnl/aHa’pOOBI
* Bspocnbie/getu

* Sygnal (5 nueit)

*  A»poOHbIil/aHa’pOOHBIN

» Jlrobas Onosmoruyeckas
KUIKOCTh

*  OOBEMBI
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V) N nentuduxanus 0akTepruid U3 NOJ0KUTETLHON
*MICro T€MOKY/IETYPHI

Hab6op MALDI Sepsityper™ Kit

UpenTudukauma Hakrepuint U3 NONOKUTENBHON FEMOKYNLTYPbI

Npamoe HaHeceHue 0CaaKa Nnocne UeHTPUPYrmpoBaHuA
. Npumenenune Habopa MALDI Sepsityper

* O6ecneynBaeT AOCTOBEPHbINA PE3YNLTAT B NONOKUTENbHBIX 06pa3Lax reMoKkynsTyp.
* [pwu aHanuse nHdpexkumin Kposu, naeHTndukauma yaer nposeaeHa Ha AeHb PaHblue No

CPABHEHMIO € KKNACCUYECKUMM» METOAAMM.

Nporokon MALDI Sepsityper
1. Or6epure 1 MmN réeMOKYNLTYPbI B PEAKUKMOHHYIO NPOOMpPRY
2. fobasbre Lysis Buffer, nepemewaitre u otueHtTpudyrupynre
3. Do6assre Washing Buffer nepemewanre u oruentpudyrnpyinre
4. PacrsopuTe 0CaaoK B Boae
5. MpoBeauTe IKCTPAKUMIO BeNKOB No CTaHAIPTHOMY NPOTOKONY
Bruker ana waeHTnduKaumm MMKPOOpPraHnmMamos
6. HanecuTe 1MKN IKCTPAKTA HA MULLEHD M NOC/Ie BbIChIXaHUe
nokponrte csepxy HCCA-marpuuen

I

SAMPLE PROCEDURE
1 UL FA 70%
Dry
= T AR P
’! I 1mi min :.' » 19500z 2min @
Blood culture  with CHARCOAL: 15 mL at 850z liration 2 7ym [ Sepsityper oy I

#nakoctu (CSF)

5. MNpaman naeHTMdMKaUMA MUKpOOOEB B MOYE MM CNMHHOMO3TOBOW

» Washing pellet 4
. - sowranox 3 | jasongemia
Cimt Misassomn ) Sowdon 3 JHAIG, D/ s

: i

CSE &
\ Molecules. 2020 Oct; 25(20): 4775.

Sml
2,0008 30 sec

PMCID: PMCT7587594
Published online 2020 Oct 17. doi: 10.3390/molecules25204775

o {
xxxxx ng urine(+) | — i
14,1008 10 min i .
Urine F “

Microbiology

. Current Status of Matrix-Assisted Laser Desorption/lonization-Time-
bbb L] of-Flight Mass Spectrometry (MALDI-TOF MS) in Clinical Diagnostic

‘{wlecules

Sachio Tsuchida, Hiroshi Umemura,” and Tomohiro Makayama

o
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[hours) .
Clin Proteomics. 2020; 17: 14. PMCID: PMC7222329
80 4 Published online 2020 May 13. doi: 10.1186/512014-020-09278-7 PMID: 32435163
Mass spectrometry-based microbiological testing for blood stream
infection
TO <
Fumio Nomura ™! Sachio Tsuchida, ! Syota Murata, 2 Mamoru Satoh,! and Kazuyuki Matsushita?
54
&0 7 55 CLINICAL
55 PROTEOMICS
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Before MALDI-TOF MS (N=45) After MALDI-TOF MS (N=36)
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solutions

Texnogorna LOD YyectBuTeabHorTh CnenndmdHocts TAT ena /
(KOE ©)” € ofpasen(s)
£ M)
a
MomeromapHas 102_ 0600 0600 1-3 5-50°¢
TEHSTHEA 2 i L Clin Microbiol Rev. 2019 Jan; 32(1): e00037-18 PMCID: PMC6302359
4 Published online 2018 Nov 28. dei: 10 1128/CMR 00037-18 PMID: 30487165
10
Matrix-Assisted Laser Desorption lonization-Time of Flight Mass
DHONIN N CEHE 6 = o020 06100 30 1-5% Spectrometry for the Rapid Detection of Antimicrobial Resistance
METOTED 10 8 o Mechanisms and Beyond
’ - Marina Oviafio®®* and German Bou® b.x
I
My HOAHATHEL 104~ 96-100 97-100 20 7-15% . Clinical Microbiology
106 . B 55 | Reviews'
JnexTposanameckse 10 6_ 0506 100 - 1 {mmoc 100
AHATHIEI 10 9 30 JOUIAPOE 33
MHH  CaMOOETTEHVHD
HHTATEY ) e
MALDI-TOF MS 10 5_ 0F-100 02100 30 1-10
10 L MHH
-3
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MeToabl AMarHOCTUKN aHTUBMOTUKOPE3UCTEHTHOCTM
Ha ocHoBe MALDI-TOF MS.

Antibiotics (Basel). 2021 Aug; 10(8): 982.
Published online 2021 Aug 14. doi: 10.3390/antibiotics10080952

PMCID: PMCB8388853
PMID: 34439032

MALDI-TOF Mass Spectrometry Technology as a Tool for the Rapid

Diagnosis of Antimicrobial Resistance in Bacteria

Eun-Jeong Yoon'23

and Seok Hoon Jeong®3”

Target Commercialized (Company)
Strategy Target . .
Resistance and/or Developing Products
o _ AUC 1 MBT-ASTRA (Bruker)
Antimiicrobial _ All ]
o , shift spectra o , MBT-Eesist (Bruker)
susceptibility testing _ antimicrobials 2 1
(1sotope) DoT-MGA ~ {inv. 7)
ID of the AME. clonal Clone-specific Methicillin _
ClinProtTools (Bruker)
group spectra (MESA)
_ _ Beta-lactams MBT STARE-EL (Bruker)
1D of the modified Shift peak of the _ B
o _ _ Cephalosporins  MBT STAR ™ -Cepha (Bruker)
antimicrobial drug modified drug B
Carbapenems MBT STAR ™ -Carba (Bruker)
_ Shift peak of the
ID of the modified _ o _ _
o ] modified drug Colistin MALDIxin test (inv.}
antimicrobial target
target
Direct detection of the ~ Protein-specific ;—‘:.I:Iﬂ:uiueteTM EPC-CPE
_ Carbapeneins -
AME determinant peak (Aprilis)
_ _ Protein-specific _
Biomarker detection Carbapenems ClinProtTools (Bruker)

peak



Mode of Detection Detection hMethodz
Cilturs-based dataction Mertonasl TectupoBanus SARS-CoV-2

+ Winus prepazation in cell lines

Fazdiclogy based tecknology

» H-Fay

s Chest Computed Tomography

lzlecular technelogy
s Feal-Time ET-PCE

v Izothermal amphfication T o
y <
« CRIZPR-Cas technology -
5 = >
» Lab-on-chip ¥ w‘“ﬂﬁ“
ELISA
i NAAT
Immuncaszay technology -
« ELIZA

o eufralization assay

»  Chemilummezcent zzzay COVID‘1 9
« Lateral Flow Assay DIAGNOSTICS

. Dip-stick LFIA
Xray/ CT
Tachnology undar developmeant :
» Aptamer ‘ese0ssscssee
o088
« Molecular imprinting technology (MIT) 444 ese
= . eoe
RV <mg gissassasess
990000000000
s Dilosenzors Cell Cufture NGS Sequencing Neutralizing Assay

« MALDI-TOF profiling

Sequencing technologias )
+  Sanser-zequancing

s Mext-genaration sequencing

»  NEnopors sequencing
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RN YT B 0 * Huskoe comepskanue Oenka B Bupyce (Kliem

il ‘ ' and Sauer, 2012)

e 0osee BBICOKAsI MOJICKYIsIpHAsT Macca
BUpYCHBIX OenkoB (> 20000 [la)

* Hcnonbs3oBaHue CTaHAAPTHOU MaTPHUIIbI

(CHCA)

L R 4 lAG Ymo

oo R G

* AnbTepHaTHBHas Marpulia (cmHanmuHoBas kuciora (SA) (3- (4-ruapokcu-
3,5-TMMETOKCU(PEHNUIT) TTPOM-2-€HOBAsI KUCIIOTA)

* CoxpaHeHue BUPYCHOM 000J0YKHM U O€NKH, pa3pyiias GyHKIIMOHAIbHYIO
HYKJIEMHOBYIO KUCIOTY ( 00mydeHne npoOupok ¢ oopazunamu YDO-C B
TeueHue 15 MuH)

*  Ma3KH, CIIOHA U / WM TIOJIOCKaHUE POTOBOM IMOJIOCTH BOJIOM, CHIBOPOTKA,
Moua

* Ocaxnenue (ynajeHue HeXelaTelbHbIX 00BEKTOB: albOyMHUH) all€TOHOM

* Hcnonb3oBanue aerepreHToB «LBSD-X» - pa3pymienue BuUpycHONW 0007I04KH
U COMIOOMIIM3AIIMS BUPYCHBIX OEIKOB
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Sample colection MALDI-MS analysis
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Spectral preprocessing
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Nat. Biotechnol. 38, 1168-1173
(2020). https://doi.org/10.1038/s41587-020-0644-7
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Diagnostics (Basel). 2020 Oct; 10(10): 746. PMCID: PMCT7600155
Published online 2020 Sep 24. doi: 10.3390/diagnostics10100746 PMID: 32987950

Development of a Clinical MALDI-ToF Mass Spectrometry Assay for
SARS-CoV-2: Rational Design and Multi-Disciplinary Team Work __

Ray K. lles, 123" Raminta Zmuidinaite, 12 Jason K. lles, 12 George Carnell,2 Alex Samp:sc:un,2 and

Jonathan L. Heemaﬂg.r_2

(A)  Home sampling (B) Laboratory process

= o |
o H L
i
. N ) & Sample prep ~ (batches) Machine analysis Data results
45mins 3Imins per samples analysis
LABEL & SEND SEALED SAMPLE TO LAB Seconds

(€) Reference spectra of SARS-COV-2 Virus in culture (D) Overlaid spectra of a gargle samples, one (ID2) displaying
. = = spectral features seen in SARS-COV-2 cultures
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