Edbappoyec tnc Dacpoatoperpiog Malog
otnv KAwiwkn Xnueia
(mpoodloplopoc otepoetdbwyv oppovwy, Brtapivng D,
HETAVEDPVWV, PAPHAKWV)

M. Moutodtoou
KAWVIKOC BloxnULkog
KaBnyntpla latpkng 2xoAng EKMA
AtevBuvtpla Epyaotnpiouv KAwikng Blioxnuetog
Noavemiotnuako Mevikd Noookopeio « ATTIKO»



Yvpn Xpwpuatoypodia — Qacpatopetpio Maloc
(LC-MS/MS)

* AvaAuTikn texvikn vPnAng texvoloyiac n omolo mpoodLopilel
TOUTOXPOVA TIOAAATIAEC EVWOELC LLLKPOU poplakoU Bapouc, oE Eva
Sdeiypa, pe uPnAn evaeOnoia, elwdikotntTa, kot tayvtnta. H xpnon
TNC TEXVLKNC AUTNC AUEAVEL CUVEXWC OTA KALVLKA EpyaoTthnpLa HLOTL
EXEL TIOAAEC epapUOYEC TOOO oTNV HLAYVWOTIKN OCO KoL TNV
BeparmevuTikn o€ TOUELC OTIWCE N KAWVIKA evOOKpLVOAovia,
veupopuxlatplkn, ToéltkoAoylia, kapdlohoyia, mtapakoAovBnon
ETUMEOWV PAPUAKWYV KATT.



YI'PH XPQMATOIPADIA —-DAZMATOMETPIA MAZAZ
(LC-MS/MS)




Yypn Xpwpoatoypadio — Qaocpatoperpio Malog
(LC-MS/MS)

Me Tnv TEXVIKN TNGS LYPNC XpwHaToypadiac-dacpatopetplog palacg (LC-
MS/MS) pmopoUv va tpocdloplotouv eploootePeC armo 400 BLOXNMLKEC
NAPALLETPOL 0€ 0pO/TMAACHA, OALKO alipa, oleAo KoL ovpa .

EPQTHMA
Molol AoyoL odrynoav oto pocdLopLlopo BLOXNULKWY TIOPOUETPWY UE TNV
xpnon t¢ pebodoroyiac LC-MS/MS ;



2HMANTIKOI 2TAOMOI 2THN E=ZEAI=H THZ EPTAZTHPIAKHZ IATPIKHZ

* Ewoaywyn tng teXVIKNC Twv AvoooavaAUoEwyV
* Ewoaywyn tnc Autopatornoinonc/MAnpodopLkic
* Eloaywyn tng Xpwpoatoypadiac/Pacuatookornioc Malac



EIZAFTQIH TQON ANOZOANAAYZEQN: EQDIKTH H ANIXNEYZH OYZIQN ZE ZYTKENTPQZEIZ pmol/L
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Fig. 1. Dynamic range of IMW biomarkers in human adult serum, Shown are mean and ranges, MMA, methylmalonic acid; DHEA(-S), dehydroepiandrosterone(-sulphate):
25(0H)D, 25-hydroxyvitamin D; 170HP, 17-hydroxyprogesterone; 11-DOC, 11-deoxycortisol; DHT, dihydrotestosterone; 1,25(0H), D, 1,25-dihydroxyvitamin D; T4, thyrox-
ine: T3, triodothyronine: T, total; F, free; lut, luteal; o, male: ¢, female.

Adapted from Kushnir et al, [10],

Van den Ouweland JM, Kema IP. The role of liquid chromatography-tandem mass spectrometry in the clinical laboratory. J Chromatogr B Analyt Technol Biomed Life Sci. 2012 Feb 1;883-
884:18-32. Review.



Ol ANO2ZOANAAY2EI2Z MIMOPEI NA AYTOMATONOIHOOYN

e OL avaAUOELC METAKLVOUVTOL ATIO «Ta XEpLa» Tou Epyaotnplakou Emiotpova
(manual avaAUoeELlC) OTIC EUMTOPLKEC ETALPELEC KATOOKEUNC TANPWCG
QUTOMOTOTIOLNUEVWVY OVAAUTIKWY CUCTNHATWY Kol cuvodwv avidbpaotnplwv.

e Plllknn avtpetwriton ¢ EAAEWPNC TIPOOWTILKOU KOl TwV  TIOAAWV
£pyaoTnNpLAKWV AaBwv otic «manual» avaAvoelc.

*H mAApng oavutoupatomolnon  PBeAtiwoe TV  avamapoywyLlLoTnTa
(emovaAnipotnta) twv avaAUCEWV, HEWOE ONUAVILKA TO XPOVO TNG
avaAvonc, SlekmepAlwVEL LEYAAO OYKO OSelypatwy (rmoAAomAwyv avaAUoewv)
KoL oL avoAUOELC ekTEAOUVTAL cuxvoTepa (TT.X. KaBNnuepLVa)



H AYTOMATONOIHZH 2TO EPTA2THPIO




MpoBAnuato tnc AutouoTonolnonc

= OLntpoodloplopol kat’ euBeiav otov opo (Direct assays) xwpLlc Tponyoupevo KaBapLopo Tou
delypatoc Kal amopakpuvon tTwy nibavwy nopepBarAopevwy ovolwv dnuovpynoe
npoBAnuoata EAAelPnC sldikotntac o€ StadhopeC BLOXNULKEC MAPAUETPOUC OTIWE OTOV
nPoodloplopo otepoedwy, tTNE Brtapivne D, Twv papuakwyv Kot Stadpopwv TOELKOAOY LKWV
TIOPALLETPWV.

" To yeyovocg auto odnynoe otnv avamntuén pebodoloylwv pe v PnAn €LOLKOTNTA OTIWCE ELvVaL N
nebodoc LC-MS/MS.

" YIIAPXOUV EUTTOPLKEC TaLPELeC pe Topa StaBeopa avtdpaotnpla (kits), yla xprion oe
uebodoioyia LC-MS/MS, nou pmopouv va ntpocdlopioouv MOAAATIAEC TIAPAETPOUC
Towutoxpova o€ eva deiypa acBevouc (Chromsystems, Eureka) pe vgnAn evaiwcOnoia,
eldikotnTa Kol akpifeta. H dtaBeopotnto avtwyv twyv aviidpaotnpilwyv odnynos otnv
aApatwdn sltoaywyn tne LC-MS/MS ota KAWVIKA epyaoTipLa.



CHROMSYSTEMS | Doerosticstr

H CHROMSYSTEMS trapéxel oA okAnpwueEveg Auoeig (Kit) yia Tov TTpocdIopIouo
> 400 BIOXHMIKQN NMAPAMETPQN o¢ opo/TTAGopa, OAIKO aiua, ogieAo Kal oupa
ME TNV TEXVIKN TNG UYPNS XpwuaToypagiac - pacpaTtoueTpiac palac (LC-MS/MS)
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2HMANTIKEZ KAINIKEZ EODAPMOTE2

1. EAeyxo¢ E€aptnoloyovwyv Ouclwyv

(Drugs of Abuse Testing)

5. MpodiA Brrapwvwv: B1, B6, MMA
(Vitamin Profiling: B1, B6, MMA)

8. Blobeiktec Kataxpnong AAKoOA

(Biomarker for Alcohol Abuse)

12



MPO2AIOPIZMO2Z 2TEPOEIAQQN OPMONAQN
EAEMXO2 ENAOKPINIKQON NO2ZHMATQN

O mpoodloploOPOC TOUC OTO Olpo, OoTta oupa Kol  TO Olelo
XPNOLUOTIOLELTOL EUPEWC OTNV KAWVLKN TPAKTLKN yLa T OlEpeVvVNON Ko

Stayvwon noAAwV eVOOKPLVIKWY VOO LATWV.



NO2ZHMATA TQN ONOIQN H AIEPEYNHZH KAI AIATNQzH ANAITEI MPOzAIOPIZMO
MOAAQN ZTEPOEIAQN OPMONQN

ENINEQPIAIA
* Nooocg Cushing

* Noooc Addison

*  YnepaAdooTEPOVIOUOC

e Juyyevinc Yniepmhaoia twv Emwvedpldiwv (EviAikec kat Neoyva)
e Oykoc Emvedpldiwv

*  YRetpiywon oTLg YUVALKEG,

Anapolitntol tpocdloplouol

* KoptllOoAn
 AAdooTEPOVN  Teotootepovn
 170H Npoyeotepovn

A4-Avbpootevedlovn
* Koptikootepovn  Aebdpoemiavdpootepovn (DHEA)
* 11-AcotukopTl{OAn

KoptloAn oVpwv 24wpou Kot MetaBoAitec koptl{OANC



NOZHMATA TQN OMNOIQN H AIEPEYNHZH KAI AIATNQ2H ANAITEI
MPOzZAIOPIZMO NOAAQN ZTEPOEIAQN OPMONQN

* [TONAAEZz
* Yrmoyoviuotnta oToucg AvOPEC Kol OTLC YUVOLKEG

*  AlaTOopOXEC EPUAVOU PUOEWC OTLC YUVOLKEC

*  Ynepoavdpoyovaluia /appevomoinon oTLC YUVAlKeC
* JUVOPOUO TTOAUKUOTLKWY WoONnKwV

* [poPAquata dtadopormoinong touv puAou

Anapoitntol tpocdloplouol

 170H Npoyeotepovn, KopTL{OAN,
* Avdpoyova (teotootepovn, avdpootevedlovn, Bekn deudpoeniavdpootepovn)

OloTpadLlOAn, TPOYECTEPOVN



MPOBAHMATA 2TON NMPO2AIOPIZMO 2TEPOEIAQN OPMONQN

= Avoocoavalvoelc (amAeg, $Onveg, ypnyopec, dleknepaiwon peyalou
oykou delypatwy, oAAa €xouv mpoBAnpoato EAAeLPNC eLOLKOTNTOC
SL0TL eV yLvETAL TIPOKATEPYOCLA TOU OELYHATOC YLOL QTTOUAKPUVON
nopepBaAlopevwyY ouoLwy)

" Yypn Xpwpatoypadia-Qaocupatookornio Malag (LC-MS/MS)
" Agplo¢ Xpwpatoypadia-OQaocpatookomnia Malog



ANO2OANAAY2EIZ 2TEPOEIAQN OPMONAQN

NpoBAnuata

* OLmtpoodloplopol kat’ euBeiav otov opo (Direct assays) xwpic ekxUAlon (koBapLlopog
delypatoc Kal amopakpuveon mapepPalopevng ovolag).

" Exouv eAAewdn eldikotnTac AOyw SLacTaupoUEVWY aVTIOPACEWYV ATIO TN apouciot AAAwWY
EVWOEWV |LE TIAPOUOLO XNHLKO TUTIO (peTafoAiteg, dappaka).

» EAAewn potumonoinong SLotL S1apOoPETIKOL KATAOKEUOOTEC XPNOLLLOTIOLOUV SLadOPETIKA
avtidpaotipla ta onolo aAAAlouV XWPLE VoL EVNLEPWVOULV YL TLC ETILITTWOELC TOUC OTa
amoTeEAEoMOTAL.

= ASuvapio CUYKPLOLMOTNTOC TWV ATIOTEAECUATWY HETAEY SLAPOPETIKWY EPyaoTNPLWV TTOU
Xpnotpormotlolv avtidpaothnpla SLohOPETIKWY ETALPELWV.

= XapnAn evawoBnoia.

» H déopevon touc pe TIC eOLIKEC odatpivec Touc (SHBG, CBG) kalt pe tnv aABoupivn
nopepPaivel otn LETPNON TOUG



ANO2OANAAYZEIZ 2TEPOEIAQN OPMONQN

NpoBARuata

" HmARpncg avtopatonoinon dev ertpenel tnv aAlayn Tou aviidpaotnplou TN ETALPELAC TTOU
Sivel eodpaApcva amoteAéopata (KAELOTA cuoTAAT).

= OLpeyalec mAatdopUeC tpoodlopl{ouV APAUETPOUC LE HEYAAN KaTavaAwaon (..
TEOTOOTEPOVN, OLOTPASLOAN, KOPTWOAN, Brtapivn D) kat OXL MAPAUETPOUC LE UIKPOTEPN
kivnon (aAbootepovn, 170H nipoyeotepovn, avdépootepovn, DHEA, DHT, 11-6go0éu
KOPTIKOOTEPOVN.

" [1pooOLOPLOMOC Ulag oppuovne os kabe deiyua.

Ketha H, Kaur S, Grebe SK, Singh RJ. Clinical applications of LC-MS sex steroid assays: evolution of methodologies in the 21st century. Curr Opin Endocrinol
Diabetes Obes. 2014 Jun;21(3):217-26.

Taylor AE, Keevil B, Huhtaniemi IT. Mass spectrometry and immunoassay: how to measure steroid hormones today and tomorrow.
Eur J Endocrinol. 2015 Aug;173(2):D1-12



TEZTOZTEPONH ‘
Méooq 6poq 44’19 ng/dl_ Vltros:Too,m,Ecl.ECIQ

Tosoh ST AIA pack

Siemenes immulite 1000
Siemens immulite 2000/ X pi
Siemens coat-A-count

Siemens ADVIA centaur CP

Siemens ADVIA centaur/XP

Roche cobas e600 series/E170
|

Roche cobas elecsys

| Mass spectrometry |

Beckman Unicel DXI

Beckman accessj2

Abbott AXSYM
Original reagent
New reagent
Abbott architect
) T ;
~50.00 -20.00 20.00 60.00

% Deviation from all method mean

Percentage deviation from all method mean for serum testosterone measured by 15 different immunoassays and
one LCMS/MS assay. All method mean —44.19 ng/dl. LCMS/MS, liquid chromatography tandem mass spectromelry.

Ketha H, Kaur S, Grebe SK, Singh RJ. Clinical applications of LC-MS sex steroid assays: evolution of methodologies in the 21st century. Curr Opin Endocrinol Diabetes Obes. 2014
Jun;21(3):217-26.



M.PUGEAUT ET AL.: Eur. J. Endocrinol. 178 (2018): Paradigm for identifying androgen excess in women

[ Total testosterone ]

[ T >3.5-7.0 nmol (>2-3 SD) ] [ T<3.5 nmol J
[ DHEAS ] [ ACTH test ]
—‘ DHEAS > 16000 nmol/I ] —[ 170HP > 1000 ng/dI ]
| I
Non classical form
Adrenal carcinoma of 21 OH deficiency
p
DHEAS normal ] 4[ 170HP < 1000 ng/d!| ]

Ovarian androgen secreting tumor [ PCOS ]
or hyperthecosis




M.PUGEAUT ET AL. Hyperandrogenic states in women:
Pitfalls in laboratory diagnosis Eur. J. Endocrinol. 178 (2018)

Table 2 Main advantages, disadvantages and pitfalls with direct immunoassay.

Advantages

Disadvantages and pitfalls

RIAs and chemiluminescence immunoassays are the most
widely used methods (>80% of labs)

Easy to use, requiring small sample volume, short assay time
Suitable for automated platforms that reduce the risk of
human error

Precision: good intra- and inter-assay reproducibility
Increased effort by manufacturers to calibrate their assays

Low accuracy

Lack of specificity, which depends on the quality of
testosterone antibodies

Potential interference with binding proteins

Potential interference and matrix effects, despite good
specificity of the antibodies used

Unexpected interference: e.g., biotin




M.PUGEAUT ET AL. Hyperandrogenic states in
women: Pitfalls in laboratory diagnosis
Eur. J. Endocrinol. 178 (2018)

Table 3 Main advantages vs disadvantages and pitfalls with LC-MS/MS for measuring testosterone.

Advantages Disadvantages and pitfalls

* Accuracy .

o High specificity owing to its ability to
select for the mass of the compound of
interest (parent ion) and to fragment
the parent ion into specific, smaller ions
(daughter ions)

* Sensitivity

o Potential for simultaneous measurement
of several different steroids

Expensive equipment

Technical demands

Variability between labs (risk of human error, automata are not yet available)
Technical pitfalls: high degree of variation in the efficiency of atmospheric
pressure ionization, standardization mandatory, ‘isotope effects'’ of internal
standards, differential impact of matrix effects on analyte and isotope internal
standard, interference from in-source transformation of conjugate metabolites,
isobaric congeners, matrix compounds sharing mass transitions, etc.




17-OH Npoyeotepovn ota veoyva

=

17-0HF [pgiL]

= 2 5 B B

Fli LC-ME-MS

Fig. 2. Companson of 17-0HP concsntrations in newbomescresning
blood spots as detemined by fluorescence immunoassay (AA) and
LC-MS /M5,

All 54 blood spats were from newbams not sffected by CAH, but 42 of these had
abreoma E-GI'E'E'FI"'IE_ ragults t!|' Tlucrescance |F!'II'I'I.II'III=EEEE.|'. Hiote the I3|III'I5|E]Z'E'|'I'|.|'!|'
lower 17-0MP concentrations measured by LC-MS/MS, demonstrating the high
specificity of this technokogy, which Is not atfected by crass-reacthity.

Lacey et al. 2004



O I ZT PAA I O I\ H a LC-MS/MS

Vitros 3600, 5600 (N=108)

Zuykévtpwon 29 pg/ml T T, AIABack (29

Siemens Immulite 1000 (N=50)

o

Siemens Immulite 2000 Xpi (N=101)

Siemens Dimension Vista (N=30)

Siemens ADVIA Centaur XPeE2
(N=221)

Siemens ADVIA Centaur/XP E26111
(N=18) |-

Siemens ADVIA Centaur/XP (N=34)
Siemens ADVIA Centaur CPeE2
(N=39)

Roche Cobas e600 series/E170
(N=248) 20 1

Roche Cobas ed11/ Elecsys (N=82)

Replicate CV (n=3-5)

Beckman Unicel Dxi (N=134) 0

Beckman Access2 (N=54)

Abbott Architect 1 (N=145)

T ul

0 200 400
Percent Deviation of the Immunoassay method

mean from LC-MS/MS Method

Fig. 2. (a) Percent deviation of 14 immunoassay mean concentrations from LC-MS/MS value. Number of
laboratories performing each immunoassay is listed in parenthesis. Data from CAP 2013 survey
(concentration using LC-MS/MS = 29 pg/mL). (b) Lack of precision at low estradiol concentration
measured on AxSYM (Assembly #37000-108, Abbott Diagnostics Division, Abboit Park, IL) (*figure
adapted from Dighe et al. Clin Biochem 2005, permission pending).

Ketha H, Girtman A, Singh RJ. Estradiol assays--The path ahead. Steroids. 2015 Jul;99(Pt A):39-44.



KOPTIZOAH

Mpoodlopiletal otov opo, ovupa 24wpou, oieho 11 u.u. (Direct assays, xwplc
eKXUALON Tou delypatoc) ya tn dtayvwon:

* Nooo Cushing
* Nooo Adisson

Yriapyouv napeunodioelc amno:

 Qappoka (Prendisone, Dexamethasone kAr.)

* MetafoAitec KOpPTIKOOTEPOELOWV

* AEOUEVUTIKEC TIpWTELvEC KopTlKooTeEpoeLdwv (CBG)
* YriompwTteivatuia

* Dappako mov avaoTEAAOUV Tn OTEPOELOOYEVEDN

Taylor AE, Keevil B, Huhtaniemi IT. Mass spectrometry and immunoassay: how to measure steroid hormones today and tomorrow. Eur J Endocrinol. 2015 Aug;173(2):D1-12
Turpeinen U, Hdmaldinen E. Determination of cortisol in serum, saliva and urine. Best Pract Res Clin Endocrinol Metab. 2013 Dec;27(6):795-801.
El-Farhan N, Rees DA, Evans C. Measuring cortisol in serum, urine and saliva - are our assays good enough? Ann Clin Biochem. 2017 May;54(3):308-322.



Casals G et al. Cortisol Measurements in Cushing's Syndrome: Immunoassay or Mass Spectrometry? Ann Lab Med. Jul 2020.
The mean positive biases introduced by the immunoassay in all healthy control subjects and CS patients were determined to be 121% (range: 44-219%; N=33)
and 135% (range: 33—344%; N=35), respectively. UFC, urinary free cortisol;

500 - m UFC GC-MS (true UFC)
B UFC immunoassay

400

300 |

ng/day

200

100 [z

Healthy controls Cushing’s syndrome



Casals G et al. Cortisol Measurements in Cushing's Syndrome: Immunoassay or Mass Spectrometry? Ann Lab Med. Jul 2020.

Table 2. Considerations regarding mass spectrometry measurements for Cushing’s syndrome (CS) evaluation

Advantage provided by mass spectrometry References
Cortisol measurement results are more specific. In contrast to immunoassays, only true cortisol is measured. [6, 14, 25-29, 48, 56, 60, 61, 73, 85]
The variability of cortisol measurements across laboratories is reduced. [2,25,45,71, 73]
Clinical value for the screening of CS is high. Comparable (but probably not better) to many immunoassays. [2, 26, 32, 61]
May be used to reduce false-positive results obtained through immunoassays. [2. 26, 571
Allows the detection of individually exogenous corticosteroids. (3, 36-38]
Ensures adequate plasma dexamethasone levels during DST in equivocal cases. (6, 69,70]
Allows accurate cortisol measurement in patients undergoing interfering medical treatment. [72]
Allows measurement of endogenous metabolites that may be useful for the following purposes: [3, 39, 40]

- subtyping CS [75]

- classifying adrenal incidentalomes [42]

- detecting subclinical CS [74]

- differentiating Cushing’s disease from ectopic ACTH syndrome [43]

- detection of saliva contamination [62, 63]

Abbreviations: ACTH, adrenocorticotropic hormone; CS, Cushing’s syndrome; DST, dexamethasone suppression test.



JM.W. van den Ouweland, L.P. Kema / J. Chromatogr. B 883884 (2012) 18-32

Prednisolone Cortisone
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Cortisol Prednisolone Cortisone

(B) 100+

¥

Relative abundance (%)

\

Ll A A L) v L) A ) T‘ma
aa 4B T ab0 T obo sk a0 sk sk

Fig. 6. (a) Molecular structures of cortisol, prednisolone and cortisone. (b) Representative chromatogram showing the separation of cortisol ((m/z) 363 —» 121), prednisolone
((m/z) 361 — 147) and cortisone ((m/z) 361 - 163) standards on a UPLC CSH™ fluoro-phenyl column (Acquity 1.7 wm, 2.1 mm x 100 mm, Waters).



Avaluon Zteposldwv Oppovwy pe LC-MS/MS
(Steroids)

LC-MS/MS Gold Standard in Steroid Profiling

YTepEXEL EVAVTL AVOOOXNULIKWV AVOAAUCEWV OF:

v

v

EvailoBnoia (xapnAdtepa opla avixveuvong)

Eldwotnta (mponyoupeva tpoPAnpata enidpaong LATPAC
Kol SLOOTAUPOUUEVWYV OVTIOPACEWV OVTLOWHATWVY)

MpotuTonoilnon Kol CUYKPLOLMOTNTA OITOTEAECUATWY
(6ladopeTikol KaTAoKEVAOTEC — SLadopETIKA avTdpaothpla)

Avvatotnta TauToxpovnG LETPNONG TTOAAATIAWY OVOAUTWV
(panel/profile) og éva povo delypa — XapnAotepo KOOTOC

A) NMpodiA otepoeldbwv
otov opo/mAGopa

Panel 1
(10 min)

Steroids Panel 1

Aldosterone
Cortisol
11-Deoxycortisol
21-Deoxycortisol
Cortisone
Corticosterone

MassChrom®

B) NpocélopLopdg
KOPTL{OANG &
kopti{ovng os oieho

Panel 2

161a npokatepyacia deiyuarog
(12 min)

Kown avaAutikn otiAn

Steroids Panel 2

Androstenedione
11-Deoxycorticosterone
Dehydroepiandrosterone (DHEA)

Dehydroepiandrosterone sulfate

(DHEA-S)

Estradiol

Progesterone

17-OH-progesterone

Testosterone

Dihydrotestosterone (DHT) 29



AvalAuvon Zteposdbwv Oppovwyv pe LC-MS/MS

(Steroids)

MpodiA otepoelbwv otov opo/mMAdcu

\ 7 v
Panel 1 Panel 2
| |
ESI Negative : ESI Positive dd4 1. DHEAS-d6 10. DHEA
2. i 2. DHEAS 5 11. Androstenedione-13(3
5 3. Cortisol-d4 3. Estradiol-d5 12. Androstenedione
4. Cortisol 4. Estradiol 13. 17-0H-Progesterone-13(3
5. Cortisone-d8 5. Testosterone-d3 14. 17-0H-Progesterone
6. Cortisone 6. Testosterone 15. Dihydrotestosterone-d3
7. 21-Deoxycortisol-d8 16. Dihydrotestosterone
8. 21-Deoxycortisol 8. 11-Deoxycorticosterone 17. Progesterone-13(3
9. Corficosterone-d8 9. DHEA-d5 18. Progesterone
10. Corticosterone
11. 11-Deoxycortisol-d5 . "
4l ) 12 "_Deoxzmmsd . ESI Negative E ESI Positive

)

1 |
55 60
Time, min

o~

35 40 45 50 55 60
Time, min

MpocdLoplopog KopTlloAng & KopTL{ovNG

o€ oleho

1. Cortisol-d4
2. Cortisol

3. Corfisone-d8
4. Corfisone

2.50 275

T T
3.50 3.75

Time, min

T
400




Seger C, Salzmann L. After another decade: LC-MS/MS became routine in clinical diagnostics. Clin Biochem. 2020.

Table 1

Comparison of relative and absolute numbers of UK NEQAS steroid hormone proficiency testing scheme [68] participants from 2011 and 2019, demonstrating a
strong increase in LC-MS/MS installations in clinical practice. Consequently, in this decade, for most analytes, the target value assignment was changed from all
laboratories trimmed mean (ALTM) to mass spectrometry (LCMS).

Analyte PT distribution 371 (1/2011) PT distribution 469 (11/2019)

LC-MS/MS participants (%) Overall participants (n) Target value LC-MS/MS participants (%) Overall participants (n) Target value

Testosterone (female) 6 264 ALTM 25 218 LCMS
Testosterone (male) 4 268 ALTM 17 219 LCMS
Estradiol (low) 0 298 ALTM 7 234 ALTM
Estradiol (high) 0 127 ALTM 4 112 ALTM
Progesterone 0 295 ALTM 2 253 ALTM
Cortisol (serum) 0 278 ALTM 6 256 LCMS
Cortisol (urine) 19 01 ALTM 67 82 LCMS
17-OH-Progesterone 12 52 ALTM 71 69 LCMS
Androstenedione 12 73 ALTM 57 82 LCMS
Aldosterone 0 131 ALTM 14 149 LCMS

DHEAS 0 68 ALTM 20 81 LCMS




[MPOZAIOPIZMO2 TH2 BITAMINHZ D



A. Tripathi et al. Analytical methods for 25-hydroxyvitamin D: advantages and limitations of the existing assays, J. Nutr. Biochem. 109 (2022). Vitamin D metabolism in the human

body. Vitamin D3 is synthesized in human skin and some amount of vitamin D3 and D2 obtained from vitamin D-rich foods. Both vitamins are hydroxylated in the liver into the active form
25(0OH) D3 and D2 (together they are termed as 25(0OH)D. Further they are hydroxylated into 1,25-dihydroxyvitamin D and 24,25-dihydroxyvitamin D. Among these metabolites 25(0OH) D is
the most stable and major circulatory form of vitamin D.

Vitamin D, 25(OH)D
7-Dehydrocholesterol 25-Hydroxylase "
g
Vitamin D, + D, S
<
o
23
%
K
1,25(0OH),D 24,25(0H),D




Galior K, et al. 10 years of 25-hydroxyvitamin-D testing by LC-MS/MS-trends in vitamin-D deficiency and sufficiency. Bone
Rep. Jun 2018. The vitamin-D metabolic pathway.
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Vitamin D Metabolism

24,25-dihydroxyvitamin D,
(inactive)

OH OH

Intestines _ Calcium

Liver Kidney R .
25-OHase 1a-OHase absorption
CYP27A1 ” CYP27B1 -
7-dehydrocholesterol Vitamin D, CYP2R1 25-hydroxyvitamin D, 1a,25-dihydroxyvitamin D,
Epimerase

C3-Epi-25-dihydroxyvitamin D,
(inactive)




XAMHAA ENINEAA BITAMINH2 D
(EPFAZTHPIAKH ENMIAHMIA?)

o 2Uppwva ue Ta oedopeva Tou NHANES (National Health and Nutrition
Examination Surveys), 10 didotnua 2000-2004 oe oxéon ME TO
dlaotTnua 1994-1998 £xel rapatnenOei pia peiwon ota TTITTEdA TNG
25-OH Bitapivnc D o€ d1apopec TTANBUCUIOKEC OUAdEC Ot DIAPOPEC
TTEPIOXEC TOU TTAAVATN.

*To yeyovoc¢ auto, kal dedouévou OTI N EAAsiwn 25-OH Bitapivng D
OXETICETAI UE TTOAAQ VOOMATA, O0ONYNOE O€ MIA AAMATWON aUgnon OTNn
xopnynon Bitauivng D o€ BepaTreuTikEC DOOEIC.



XOPHIH2H BITAMINHZ D

« H Birapivn D xopnyeitar wg Cholecalciferol (D3) n w¢ Ergocalciferol
(D2) . H xopnyynon Birapivng D3 diatnpei Ta etmritreda tng 25(0OH)D o¢
KOAUTEPN KATAOTOON AQmo OTl n  Pirapivn D2, €mOMNEVWC O
TTPOCOIOPIOUOG TNG BiTapivng D3 Bewpeital OTI avTavakAd KAAUTEPA TA
EMITTEdA TNG OUVOAIKNG BITapivng D otov opyaviguo.

« Ev TOUTOIC, OTN TTEPITITWON Xopnynong uynAwyv d00cewyv Pitapivng D2
gival avaykaio va yivel o TTpo0dIoPICPOC KAl TG MOPEPNG AUTAC OTO
aija, TTPOKEIMEVOU VA EKTIUNOEI N ATTOTEAECUATIKOTNTA TNG BEpATTEIAC.



Cumulative proportion (%)

Cumulative Proportion of Subjects Classified As

Insufficient Depending on Method Used
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G. Snellman et.al. PLoS ONE, 2010 , 5:e11555
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H ZYTXPONH BIBAIOTPA®IA YNOZTHPIZEI OTI

1. YITAPXOYN ANAAYTIKA NMPOBAHMATA 2TON MPO2AIOPIZ2MO TQN EMITTEAQN
TH2 25 (OH) BITAMINHZ D ME ANO2OANAAYZEI2

2. TA ANOTEAEZMATA AIAQEPOYN 2HMANTIKA METAZY AIAOOPETIKQN
EPTAZTHPIQN KAI AIAOOPETIKQON MEGOAOAOTIQN

3. H ME©OAOAOTrIA LC-MS/MS EINAI H «GOLD STANDARD» TEXNIKH A TON
[MPOZAIOPIZMO TQN EMIMEAQN THZ 25 (OH) BITAMINHZ D



AITIEZ INA TA NTPOBAHMATA
2TON MNPOZAIOPIZMO THz 250H - BITAMINHZ D ME ANOZOANAAYZEIZ2

v Ta otadla mpo-katepyaoiog tou delypatog ya tnv anelevBepwon tng 250H-VITAMIN-D ané tn VDBP
(opyavikoi dtaAvuteg, avtiowpata VITD SladopeTkAC XNHLIKAC OUYYEVELAC)

v" Hmnapouoia tneg VDBP napepfaivel otn avdluon kot pokalel Peudwe xapunAd anoteAéopata. H
25(OH) Brrapivng D deopevetal og peyalo mooooto otnv deopeuTikn Tt mpwteivn VDBP (85-90%) ,
otnv aABoupivn (10%) evw &va pLKpO TTOo00TO ival eAeVBepo (1%).

V' Staxwplopdc tne VITAMIN-D amd ta dAAo cuoTtatikd Tou opou (matrix-effects).

v' oLmapepBoléc tou C3 epimer 25-OH VITD (rodid < 1 €touc) kablotd thv avaAuon akatdAAnAn yo
riadia.

v éNewpn tunmomnotnueEVwy Babpovountwy



MPOBAHMATA ZTON NMPOZAIOPIZMO THZ 25(OH) BITAMINHZ D ME
ANOZOANAAYZEIZ AOIQ THZ VBP KAI TQN YNO XPHZH ANTIZQMATQN

A \

VBP

VBP

VBP




AITIEZ TIA TA NIPOBAHMATA
ZTON NMPOZAIOPIZMO THZ 25(0OH) BITAMINHZ D ME ANOXZOANAAYZEIZ

2HMANTIKOZ O POAOZ TQN YNO XPHzZH ANTIZQMATQN

To avtiowpota otig SLadpopeTIKEC avoooaVAaAUOELS ELVOL TTOLKIANG XNULKAC CUYYEVELOG LE TNV
25(0OH) Brtapuivn D, kat dev €xouv tnv ibla Suvatotnta va amoondcouyv tnv Bitapivn D amo’tnv
deopevtikn TN mpwteivn VDBP, yeyovoc mou odnyetl oe avakplpn kot armokAivovia anoteAeopota .

To avtiowpota otig SLadpopeTIKESC avoooavVaAUOELS £XOUV OLADOPETLKN XNMLKA OUYYEVELA LE TNV
25(0OH) Brtapivn D3, pe tnv 25(0OH) Brrapivn D2 yeyovoc nou odnyet o€ umepektipnon TG OALKAC
25(OH) Brtapivne D

To avtiowpota otig SLadopeTIKES avoooavalUoeLC £xouv SLaoTauPOoUEVN avtidpaon Ue
Sdtadopouc petapfoiitec tng 25(0OH) Brtapivng D, to omoio odnyel og eopaApevwe vPnAa
amoteAEéopata



D021-972X0N6E 15000 The Journal of Clinical Endocrinclogy & Metabolism 91(8):3055-3061
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C-3 Epimers Can Account for a Significant Proportion of
Total Circulating 25-Hydroxyvitamin D in Infants,

Complicating Accurate Measurement and Interpretation
of Vitamin D Status

Ravinder J. Singh, Robert L. Taylor, G. Satyanarayana Heddy, and Stefan K. G. Grebe
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" 3-epi=250HD, eepi=1,25+(0H),D3




MPOBAHMATA :TON MPOZAIOPIZMO THZ 25(OH) BITAMINHZ D
ME ANOZOANAAYZEI2

Ol avoooavaAUoelg Exouv TipoBARaTA ELOLIKOTNTAC KoL ELTE UTIEPEKTLUOUV
€1TE UTTOEKTLUOULV Ta Ipaypatika emtimeda tng 25(0H) Brtapivng D oto aipa.

YTepeKTLHOUV /YTIOEKTLUOUV TOOO ota XaUnAd 0co Kot ota uPnAd oplo tou
€UPOUC TWV TIHWV HETPNONG TNG 25(0H) Brtapivng D, dnAadn ota opLa TLLWV
Tou N akpifela eival Wlattepa onpavtikn ya va tebet n dtayvwon eAAedng
elte emapkeLac tnc Brrapivneg D.



NMPOZAIOPIZMOZ THX 25(0OH) BITAMINHZ D ME LC-MS/MS

1. H texvikn tnc LC-MS/MS eivar n “Gold standard” yio tov mpoodLoplopo tng
25(OH) Brrapivne D.

2. EivaiuvynAnc akpiferog kot etdkotntog kat divel tnv duvatotnta ota opla TG
LOTPLKAC amodaonc va tebel n cwotn dtayvwon yia ermapketa N EAAewpn 25(0H)
Brtapivng

3. Alveltnv duvatotnta va pocdLopLloTouV oL €Tt PLEpoUC popdeg 25(0OH)
Brtapivng D2, 25(0OH) Brtapivng D3 kaBwc kot (petafolitec) onwc to C3-epi-25(0OH)D3.



NMAEONEKTHMATA/MEIONEKTHMATA THZ LC-MS/MS

* MAEONEKTHMATA

* YYnAn evaiwcOnotia, vPpnAn edkotnta, toxuTNTA, XOLUNAO KOGTOC
avtidpaotnpiwyv, TpoodLoplopOC TTOAAWY TIAPOUETPWY TALUTOXPOVA
o€ eva Oelypa

* MEIONEKTHMATA

* YPnAO KOoTOC £€OTALOMOU, aTtaLTELTOL EEELOLKEVLEVO ETTLOTNMOVLKO
TIPOCWTILKO YLOL TNV XPNON Tou €€oTMALOLOU



A. Tripathi et al. Analytical methods for 25-hydroxyvitamin D: advantages and limitations of the existing assays, J. Nutr.
Biochem. 109 (2022).
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EMAOIMH MEGOAOY METPH2ZHZ 25(0OH)D
1] ELTIELPLA TOV TIPOCWTILKOV (TEXVOYVWGiX)

> 0 OYKOG TWV QELYHATWV (Mikpdg dykog > HPLC,
LC- MS/MS)

» 1) TIPOEAEVUCT) TWV SELYHATWV

= Apepikn (yopriynon D2 yiwa avamArjpwon)

= Epyaotriplo Tou mopaAaBavel SEiypoTo VEOYVWV
(nEB0do Tou va Sroywpidel To C3-eMIPEPEG)

Mo peyaAeg etdnpuioroyikeg pedeétec (NHANES), ol avocopéBodol
dev evdeikvuvTal AOYyWw TIEPLOTACLAKWV XAAXYWYV TOU AVTIOWMOTOC 1

aVOLloUVOEON G TWV AVTIOPACTINPLWYV Scheicher R et al, Clinical Laboratory News 2009;
35: 1-7.



Mpoacdloplopdc Brrtapivne D / EAsyxoc Ooteomopwonc
(Osteoporosis Diagnosis / Vitamin D Analysis)

EpyootepoAn 7-AsudpoxoAnoTepOAn

UVB Eméeppiéa 2.30 25-0H-Vitamin 03
E‘
EpyokaAoidepoAn XoAnkaAoldpepoin
(Vitamin DZ) (Vitamin D3) o 05 o s ?;» Azrs 30 35 40
229 Internal Standard

‘Hrap

Int

AvtavakAoUv pe peyaAUtepn
akpiela ta anoBépara tng <—— 25-OH-Vitamin D2 25-OH-Vitamin D3 o5 lo 15 20 s 30 as 40
Brtapivng D Tou cwpatog "

Npoagdiopilovtal pe LC-MS 233 25-0H-Vitamin Dy

Nedpol

Inten:

BloAoyikwg Spactiky ' . R T T T T
1,25-(0OH)2-Vitamin D2 1,25-(OH)-Vitamin D3

Hopdn Brrapivng D
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Mpoacdloplopdc Brrtapivne D / EAsyxoc Ooteomopwonc
(Osteoporosis Diagnosis / Vitamin D Analysis)

Intensity

nten:

25-0H-Vitamin D3 and

3-epi-25-0H-Vitamin D3 576

05 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85
Time, min

Internal Standards M

05 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85
Time, min

25-0H-Vitamin D7 and

3-epi-25-0H-Vitamin Dy s

05 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85

Time, min

ErtutAcov npoodloplopoc C3-smUepwWV
25-OH-Vitamin D

» Inuavtikd peépog twv 25-0OH-Vitamin D,/D, anavidtot ota
Bpédn < 1 €toug otn popdn Twv C3-eMLpepwV

C » AladOopETIKOC TPOoAVATOALOUOC TG —OH opddag tou C3 oTtov XWwpo

» Awadopetikn Blodoykn Spaoctikotnta!

OH
HOY
25(0H)D,
I,
OH
HO

3-epi-25(0H)D,

> Ta empepn TG Brrapivng D £Xouv HELWHEVN LKAVOTNTA ACBECTONMOINGNG TWV 00TWV

(reduced calcaemic effect in bone mineralisation)

Emopévwe elval amapaitntog o StaxwpLlopoc twv C3-emipepwyv ota Bpédn
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1 Thiamine pyrophosphate (B;)

3 Pyridoxal 5'phosphate (Bg)
4 Internal Standard 2

T T T T T T T T T T T T T T T T T T T
1.50 155 160 165 170 175 180 1.85 1.90 195 200 205 210 215 220 2.25 230 235 240 245

Time, min

MpodiA Brrapwvwv: B1, B6, MMA
(Vitamin Profiling: B1, B6, MMA)

MassChrom®

MNpoodLoplopdg Brrapvwy
B1, B6 o€ OAWKO aipa

MNpoaodiopilovtat ot BLoAoyLkwG
6pAOTIKEG OPDEC TWV
Brapvwv

v/ TPP: Thiamine pyrophosphate (B1)

v’ PLP: Pyridoxal-5’-phosphate (B6)

[Oxt ta oAika ertimteda]

MNpoodloplopadg

Methylmalonic Acid og
op6/mAdcpa Ko oupa

MNpwipog, evaicdntog
Seiktng EAAewdng
B12

|

KataAAnAdtepog yia tn

S1ayvwon UNOKAWVIKAG

€AAewpng B12, amno v
iéta tn B12 yari:

» Mo otaBepod poplo
» Aev SeopeVETAL OTLG
TPWTEIVEG TOU aipatog

‘EAewpn B12 nmpokaAet:
* NEUPOAOYLKEG SLatapaxES
* Avaiuia

* EmumAokég otnv eykupoouvn
O

‘Eykoaupn dtayvwon
‘Eykoupn enéppaon
Anotponi pn avaotpéPpwv BAapwv

*Succinic acid: looBapng évwon mou Staywpiletot
xpwportoypadikd arnd to MMA mpog aroduyn
PeLdwe BETIKWV AMOTEAECUATWY

1(;2: Plasma/Serum Succinic Acid

%
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MPOZAIOPIZMOZ METANE®PINQN



MPOZAIOPIZMOZ METANEDPINQN

MLt TtV apxlkn dltepevvnon Twv GaALOXPWUOKUTTWHATWY KOl TWV
TP AYOYYALWHATWY, oNUEPa Bewpouvtal KatdAAnAol oL tapakAtw tpoodlopLopol

O MPpoodLOPLOUOC TWV OALKWV HeTAVEDPLVWY oTa oupa (EAeUBepec Kall
oulevyuevec petavedpivec)

O MpoodLoPLOUOC TwV EAEVOEPpWV peETAVEDPLVWY OTO MAACUO

Avuta ta 6U0 TEOT YpnoLpomoLlouvTal yla tTnv puBbulon tng unotporialovcac vooou
KOlL TNG LETOOTATLKAC VOCOU.



MPOZAIOPIZMOZ METANEDPINQN

OL eA€uBepec petavedplvec oLPwWV €XOUV HeYAAN SLayvwoTLk aéla o€
OXEON LE TOV TPOCSLOPLOUO TWV OALKWV METAVEDPLVWY OTA oUpAL.

OL eAeVBepec OpUWC peTavePpivec oto MAAoHO BewpouvTtal CAUEPA N
nEBodocC pe tnv peyaAutepn SLayvwoTikn aéla.



MPOZAIOPIZMOZ METANEDPINQN

O MPpoodLoPLOUOC TWV HLETAVEDPLVWV CAUEPA YLIVETOL LE TNV XPNON TWV VOCOAVOAUCGEWV
KAOWC KAl LLE XPWHOATOYPADLKEC TEXVLKEC (KUplwe LC-MS/MS)

OL avoooavaAUoEeLg £xouv mpofAnpata xapnnAng StayvwoTlkng evatodnoiag, EAAeudn
akpiBelac, kat Pevdwc apvntika amoteAeopata , evw Sev gival EPLKTOC 0 TPOoSLOPLOUOC
TnC 3-methoxytyramine

H nuebodoc LC-MS/MS eivar n “ Gold Standard” texvikn yLa Tov mpoodLloplopo Twv
eAeLBepwV peTavedplvwy oto MAAoua . [dlaitepa onUAVTIKO €lval OTL UIMOpPEL va
npoodloploBet kal n 3-methoxytyramine (petafoAitng tng vromapivng) , N LETPNON TNG
omoiac €xel Wdlaitepn alo o€ OYKOUC OV EKKPLVOUV VTOTIOMIVN KoL OTN LETAOTATIKA VOCO

Mpoooyxn amatteitat otic mapeUBoAEC amo pappaka, dtatpodn kot vedpplkn SucAettoupyia



Bloyeveic Apivec
(Biogenic Amines)

Adrenaline (epinephrine)
Noradrenaline (norepinephrine)

A1. KatexoAapiveg,

Dopamine
Xpnotpomnolovvtal otn dtdyvwon EAeuBepeg MeTaveppiveg Free metanephrine
’ ” Kal ZEpOTOVI'VI’] oTa O(Jpq Free normetanephrine
VEUPOEVGOKPL‘"'K“)V OVK(A)V Free 3-methoxytyramine
Serotonin
OYKoL U TAPAYOUY OPUOVEC: A. MpoodiopIoudC Bloyeviv A2. ONikéC MeTaVEQPIVEC 2::: nmoertr:’;‘:::;:‘:r(:;e;;:‘l”i‘;iateg‘:’ted)
. ’ . ) : i ju
apIvwy & UETGBO)\IT(L)V (E)\sueapeg + ZUC&UVU&‘.V&Q) Total 3-methoxytyramine (free + conjugated)
. oTa oUupa oTa oupa
v DaloxpwHOKUTTWHO P
(emwvedpidra)
Vanillylmandelyc Acid (VMA)
., Homovanillic Acid (HVA)
v KapKLVOELSELC OyKol MassChrom® A3. VMA, HVA, 5-HIAA 5-Hydroxyindoleacetic Acid (5-HIAA)

oTa oupa

(TveUOVEG KL YAOTPEVTEPLKO)

v MapayoyyAMwpo
((l)}\O 1O G(LI)I.lCl) Free metanephrine
EAelBepeg MeTaveppiveg Free normetanephrine

Free 3-methoxytyramine

B. MNpoodiopiopdg Bloyevwv
APIVWV
v NeupoPBAdotwpa
(kupilwg og madLa)

oT0 TTAdCa

OTO TTAAC A
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Bloyeveic Apivec
(Biogenic Amines)

A. MNpoodloplopoc BLoyevwy apvwy Kol LETaBoALTWY ota oupa

A2.
Al : , A3.
OAikég MeTave@piveg

KatexoAapiveg, EAeUBepec MeTaveppiveg

- , VMA, HVA, 5-HIAA ota oupa
Kal 2gpoTovivn oTa oupa

(EAeUBEepeG + Zuleuypéveg) oTa oupa

8 | Internal Standard 1 3
2 MNoradrenaline (Norepinephrine) ?\3 ‘
‘ 3 Internal Stondard 2 1 internal Standard 1 1
»jl Adrenaline ([[:Il?t|2‘|'l.'li'\i‘l} 2 Normetanephrine I | 4 1 Internol Standard 1
d indard 3 3 Internal Standard 2 2 Vonillylmandelic acid (VMA)
NOrmeIanapiin 4 Metanephrine ;‘ 3 Internal Standard 2
7 Internal Stondord 4 5 Internal Standard 3 ‘} 4 5Hydroxyindoleacetic acid (5-HIAA)
8 Dopamine 6 3-Methoxytyramine 2 6 5 Internal Standard 3
9 Internal St(}ndurdi 6 Homovanillic acid (HVA) ‘
10 Metanephrine
t 11 Internal Standard 6
l 12 3-Methoxytyramine
l 13 Internal Stondard 7
f 12 |q "\
fl P| | '
: ‘ [ ‘I 5 il \ l [
| I 5
1 \ 1 | | || v
Il \ 3 | 9 ||’ | l ’ l\ l
| ' \ Wl
| [ | » WAl
f [ | |/ Y 1\
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Bloyeveic Apivec
(Biogenic Amines)

B. Npoobloplopocg eAelBepwyv petavedpplvwyv oto MAACHA

KaAUtepog Blodeiktng os oxéon Ue:

1. Metavedpiveg oUpwv

2. KatexoAapiveg mAAOUOTOC
(emwvedplivn, vopemivedpivn, vtomapivn)

v’ Mo otaBepéc ouoiec
v’ Ekkplvovtal o€ ouveyn Bdon

v’ Méylotn svatoBnoia kat eldkotnTa 0T Stdyvwon
dALOXPWHUOKUTTWHUOTOC

1 3-Methoxytyramine
2 Internal Standard |
3 Metanephrine

4 Internal Standard 2

5 Normetanephrine [ [

6 Internal Standard 3 ‘

26 27 28 29 30 31 32 33 34 35

Time, min

36 37 38
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S.L. Davies, A.S. Davison, Liquid chromatography tandem mass spectrometry for plasma metadrenalines, Clin. Chim. Acta. 495
(2019

Table 1
Summary of the advantages and disadvantages of PMets compared with UMets. Adapted from [5].

Advantages PMets vs UMets Reflect the free metadrenalines produced directly by tumours.
Samples are more convenient and reliable for patients to collect than 24 h urines.
Dietary and drug confounders are easier to control than in urine.
More useful in chronic kidney disease (CKD).
Disadvantages PMets vs UMets Requirement for supine/fasted samples.
Greater analytical challenges (picomolar concentrations in a complex matrix necessitating extraction).
Sample instability (collected on ice, with prompt centrifugation and freezing).
Increased cost of clinic sampling.

Abbreviations: PMets - plasma free metadrenalines; UMets - total fractionated urine metadrenalines.
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(201¢
Table 2

Summary of the advantages and disadvantages of LC-MS/MS, LC-ECD and IA methods for PMets. Adapted from [10].

LC-MS/MS

LC-ECD

1A

Advantages

Disadvantages

Minimal consumable costs.

High sample throughput (facilitated by less stringent
requirements for chromatographic separation).
Simplified sample preparation.

High analytical sensitivity.
High analytical specificity with fewer interferences.

Precise measurement of 3MT.

High versatility of LC-MS/MS instruments.

Kit methods and commercial calibrators / quality
control materials available. Some of these are on-line.
High capital cost of instrumentation.

Operator expertise required.

Some laboratories need to develop in-house methods.

High cost of kit methods.

Minimal consumable costs (in-house
methods).

More moderate capital cost of
instrumentation.

Relatively simple operation and
troubleshooting (expertise implications).
Some kit methods available with high
consumable costs.

Moderate analytical sensitivity.
Chromatographic interferences can be
identified.

3MT measurement possible.

Labour-intensive sample preparation.
Susceptible to analytical interferences.
Low sample throughput (long sample run
times).

Minimal instrumentation costs.

Easy to set up kit methods.

Minimal operator expertise required.

High costs of consumables for kit methods.
Lengthy sample preparation / analysis times.
Requires separate measurement of each metabolite.

Interferences difficult to identify.

Poor accuracy with negative bias and potential for false
negatives.

Poor analytical sensitivity.

3-MT measurement not possible (with implications for
dopamine producing tumours, hereditary and metastatic
disease).

Abbreviations: IA - immunoassay; LC-ECD - liquid chromatography with electrochemical detection; LC- MS/MS - liquid chromatography tandem mass spectrometry;
PMets - plasma free metadrenalines; 3MT- 3-methoxytyramine.
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NapakoAovOnon Ospansutikwyv EMmedwv Qappakwv
(Therapeutic Drug Monitoring)

2TOXO2
Awatipnon BePaMEUTIKWY CUYKEVTPWOEWV GAPUAKOU OTO aipa

: Meyiotonoinon Oepaneutikol AMOTEAEGLLOATOG

Toxicity
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MPO2AIOPIZMO2
ANOZOKATAZTAATIKQON ®APMAKQN

CYCLOSPORIN, TACROLIMUS, SIROLIMUS, EVEROLIMUS, MYCOPHENOLIC ACID



MPOzZAIOPIZMO2 ANO2OKATAZTAATIKQN

H xoprynon tTwv avoooKATAOTAATIKWY (N omola €XEL EEKLVACEL ATTO TO
1970) eival amapaltntn LETA TNV LETANOCXEUON EVOC OPYOVOU WOTE
va 1NV yivel amoppun Tov HOoXEVUOTOC.

H napakoAoUOnon tTwv EMUMEOWV TWV OLVOOOKATAOTOATIKWY £lvall
arapaltntn wote va entevxBel n owotn doocoloyia Kat va
arodevxBolv oL TapeVEPYELEC TNC Beparteiac KBwC Ko N amoppdn
TOU HOOYXEVUATOC



MPOZAIOPIZMOZ ANOZOKATAZTAATIKQN

H xounAn docoAoyia Kat o XonAd ETUMES O TWV 0lVOOOKATOUOTAATIKWY
OTO ailpa, avéavouv To ploko amoppuPnec TOU LOOYEVU LOTOC

H unAn 60on kot ta uPnAa eminmedo 0VOGOKATAOTAATIKWY OTO alpal
£XOUV 0OBapPEC MOPEVEPYELEC KOL TIPOKAAOUV TOELKOTNTA OTA VEPPQ,
oTnV KopdLd, 0TO VEUPLKO ocUOTNHA, TIPOKAAOUV AOLUWEELC KATT.

H docoloyia e€aptatal oo To el60¢ TOU HOOYXEVUATOC, TNV NALKLA, Kol
TNV nopovcia AWV papuaKwy oTo aipa Tou aocbevouc.



MPOzZAIOPIZMO2 ANO2OKATAZTAATIKQN

H Bepaneia cuvnBwc mepthapBavel touhaxlotov dUo amno ta
OVOOOKOTOOTAATLKA TTOU Yopnyouvtal cnuepa ( to omola eival
cyclosporin, tacrolimus, sirolimus, everolimus, mycophenolic acid).

O npocdLoPLOUOC TWV AVOCOKATAOTAATIKWY YIVETOL OTO OALKO allpal
SLOTL Eval TTOAU PEYAAO TTOCOOTO TWV PapUAKwY SECUEVETAL OTA
epuBpoKUTTAPA KOL OTLC TIPWTELVEC TOU NAdopatoc (40-60%
cyclosporin, 95% tacrolimus), evw to eAeVBepo eival dtaBEoiuo ya
dpadon ota KUTTOPO OTOXO.



MPOzAIOPIZMO2 ANO2OKATAZTANTIKQN

O neBodoAoyiec Tov xpnoLOTTIOLOUVTAL CAUEPO ELVOL
1)AvocoavaAuloeLg

2)Yypn xpwpuatoypadia — pacpoatopetpia palac (LC-MS/MS)



MPOZAIOPIZMO2 ANOzZOKATAZTAATIKQN

Ol avoooavaAUOELC YLO TOL VOCOKOTOOTAATLKA ELvOLL
dtaBgopec amo to 1980, kat armoteAovv pa ¢Onvn, ypnyopn
Kol EUKOAN AUon XwpPLC amoLTAOELC OTNV XPNon Toug yLo
LoLaitepa €€ELOLKEVEVO TIPOOWTILKO

To KUPLO MELOVEKTNMA TOUC Elval oL TTOAAEC TtopeBOAEC ATTO
evePYOUC Kol LN EVEPYOUC HLETOPBOAITEC TV POPUAKWY KoL
AAAwWV ouolwv oto Oelypa Twv a.cBevwyv oL omtoiec dev pmopet
VoL TTIEPLOPLOOOUV.



MPOzAIOPIZMOZz ANOzOKATAZTAATIKQN

H texvoloyia (LC-MS/MS) eiva upnAotepnc akpifetac kat el6KOTNTAC ATTO
OTL oL avoooavaAUoeLg OLOTL uTtapyxouV TOAU Alyotepec ilBavec mapeUBOAEC
aro petaPfolitec n aAAec ovoiec ota delypata Twv aoOevwy

>ApEpa, N LC-MS/MS eivaw n «Gold Standard» teyvikn yLo Tov mpocdLopLlopo
TWV OVOOOKOTOOTAATIKWV.

TO LLELOVEKTNO QLUTHC TNC TEXVLKNC €lval To uPpnAO KOOTOC ToU €EOTMALOLLOU Kl N

amaitnon vPnAd e€ElOLKEVUEVOU ETILOTNUOVLKOU TIPOOWTILKOU YLl TOV XELPLOMO
TOU.
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MPOzAIOPIZMO2 ANO2OKATAZTAATIKQN
MEAAON

ATtOAUTN avaykn ylo tov akpBn kat vPpnAnc edikotntoc mpPoodLoPLoUO TWV
OVOOOKOATOOTOATLKWV

Avarttuén vPnAnc eOLKOTNTAC AVILOWUATWY YL TOV TIEPLOPLOO TWV TTAPELOAWY
OTLC AVvOoOaVAAUOELC

Autopatormnoinon tng texvoloyiac LC-MS/MS

Avamntuén mMpwToKOAAWV yLa tpocadLopLlopo Tou eAsUBgpoOU KAAOHATOC KOBWC Kall
yLol TOV TtPOCOLOPLOUO TWV EVOOKUTTAPLWY ETULITEOWV (TT.X. oTal AepdokuTTap).



NapakoAouOnon Oepansutikwyv EMmedwv Qappakwv
(Therapeutic Drug Monitoring)
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[MPO2AIOPIZMO2 ANO2OKATAZTAATIKQN

Everolimus

Tacrolimus

2E OAIKO AIMA

27

28

29 3.0
Time [min)

3.1

32

33

EOAPMOIH

v MpoAnn andppudng LETOUOOXEVONG
opyavwv

v Qgparneio 0UTOAVOoWV AoDEVELWV

11! NocotikoC mpocdLoplopuoc novo pe LC-MS 11!

AvoooavaAuosig Exouv ustwuévn evatodnoia & el6IkotnTAL

» Aviyvelouv avevepyoUG LETOBOAITEC TwV GAPUAKWY

» loxupn enidpacn uAtpag Adyw MOAUTTAOKOTNTOC OALKOU QlipaATOG
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NapakoAouOnon Ospansutikwyv EMmedwv Qappakwv
(Therapeutic Drug Monitoring)

MYKO®DAINOAIKO OZY 2TON OPO/NAAIMA

AVOOOKOTAOTAATIKOC TTOPAYOVTOLG

Mycophenolic Acid

Mycophenolic Acid (MPA) .
Glucuronide (MPAG)
11 Mycophenolic Acid Glucuronide (MPAG) Avtiotpenti avtidpaon
;" ";‘;‘;‘gj"’af"’gme"’ = SUVLOTATOL O TIPOOSLOPLOHOE KOt TWV SU0 MAPAPETPWVY
20 Insource Fragment MPAG-d3
3 Mycophenolic acid (MPA)
4 MPAd3
. . . , Mycophenolic Acid
v MpoAnn andppupng petapdoxevong opydvou Glucuronide (MPAG)

v’ Ogpareia autodvoowv acbevelwv .
(Wwplaon, Zuotnuoatikog Epubnuatwdng Avkog,

IkAnpodepua)

Mycophenolic Acid
(MPA)

ML

L R R S e | | SR i ! | i B o PR ] T T TRt

T

0.2 0.4 0.6 0.8 1.0 1.2
Time, min
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o= 2%

Lab Division

KIT 'TA THN MMAPAKOAOYOH2H TQN
OEPAMEYTIKQN EMIMEAQN ©APMAKQN (1/6)

ANO2OKATAZTAANATIKA
AVOOOKOTOOTAATLKA AvoookataotaAtika DUAL KIT
OE OALKO QLo O0€ OALKO alpa/mAdoua

AVOOOKOATAOTOATLKA

0€ 0ALKO alua
Cyclosporin A Cyclosporin A

Sirolimus
Everolimus
Everolimus Tacrolimus

Sirolimus

Tacrolimus

MukodawvoAlkod ofu

oto nAdoua
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CHROMSYSTEMS |oserssicbr

7. NapakoAovOnon Oepamnevtikwyv EMmedwv Qappakwv
(Therapeutic Drug Monitoring)

[MPO2AIOPIZMO2 ANO2OKATAZTAATIKQN
2E OAIKO AIMA

EOAPMOIH
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NMPOzZAIOPIZMOZ OAPMAKQN
WYXIATPIKA KAl NEYPOAOTIKA NOZHMATA



NapakoAovOnon Oepaneutikwyv EMmedwv Qappuakwv
(Therapeutic Drug Monitoring)

Target Analytes

ANTIKATAOAINTIKA & WYXOAIETEPTIKA 2TON OPO/NAAZMA

» MeplhapBavel Toug eKAEKTIKOUG OVAOTOAELG emavanpocAndng oepotovivng (SSRIs)
KOl TOUG EKAEKTIKOUG aVOOTOAELG emavanpooAnng ocepotovivng - vopadpevaivng (SSNRIs)

0O-Desmethylvenlafaxine
N-Desmethylmirtazpine
Mirtazapine
Venlafaxine

Citalopram
N-Desmethylcitalopram
Paroxetine

Duloxetine
Fluvoxamine

Fluoxetine
Desmethylfluoxetine

AvtikataBAuTTKG 1

AvtikatadAuTTikd 1 Avtikataduttikd 2 / Wuxobieyeptikd (Group 1) Avtikatadhuttkd 2 / Wuxobieyeptikd (Group 2) —
i
6 1. Internal Standard 10 N-Desmethylsertraline
2. 0-Desmethylvenlafoxine | Tmnyl(ypmmine { | el Stndard 15 Tranylcypromine
3. Internal Stondord 11 . J niémal Jlondara italinic acid
2 Ritlinic ocid A, Ritalinic aci
5. Internal Standard 2 3 Nethylphenidate 3 fenalStondod 6 Methylphenidate
b. Mirtazapine 4 Moclobemide ) Moclobemide
1.1 n[‘:“ andard 3 4 Buproplun Milnacipran
b 5 Internol Standord 17 -
9. Internal Standard 12 b Vilozodone Pip St Vilazodone
10, Cialopram : 0 8 enythro-Dibydrobupropion Reboxetine
11. Internal Slzu?durld 13 1 Reborefine A T Internol Stondord 18 TErERENE AvtkataBAUTTIKG 2
12. N-Desmethylcitalopram 8 Trazodone ‘ . v .
13. Internal Standard 14 i ‘, ‘ 8 threoﬂlhydrohupmplon Niansenn /Wuxobleyeptikd
9 Mianserin TS (Group 1)
; | iaz
10 Clomethiozole Il Dosulepin
" \ 3 A Atomoxetine
18. Fluvoxamine 12 Atomoxefine ’ \ [ | N-Desmethyldosulepin
19. Internal Standard 15 A S |
20. Fluoxefine ) \ pipramo
21. Internl Stondord 16 14 Opipramal A Tianeptine
2. Desmethylfluoxetine 15 Tianeatine " | \‘ Vortioxetine
23. Internal Standord 9 i ) \ -
24 Sertralin \ Hydroxybupropion
; \ AVTIKOTOOALTTIKG 2

18

Time [min]

25. Internal Standard 17
26. N-Desmethylsertraline

Time, min

05 10 15 20 25 30 35 40 45 50 55

Time, min

Bupropion
Erythro-Dihydrobupropion
Threo-Dihydrobupropion

/WuxodleyepTikd
(Group 2)
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NapakoAovOnon Ospansutikwyv EMmedwv Qapuakwv
(Therapeutic Drug Monitoring)

ANTIENIAHOTIKA YTON OPO/MAAZMA

EAEyxetal n cuppdpdwon Tou aieevm')q oTNV THPNOCN TNG AYWYNG

Carbamazepine

o e e N KaBopilel to Bepameutikd 6deAog
10-OH-Carbamazepine

Group 1
Oxcarbazepine .. . .
MassTox® Antiepileptic Drugs All-in-One Method
10,11-Dihydroxycarbamazepine
Carb ine-diol 3 5 5 .
(FT; amazepine-diol) 1 Vigabatrin 15 Carbamazepine-Diol
Le amaf: 2 Pregabalin 16 N-Desmethylmesuximide
La°°sar."'_ € 17 Carbamazepine-10,11-epoxide
o Group 2 4 levefiracetom 18 10-OH-Carbamazepine
Levetiracetam MassTox®
::f'"a:'l‘l{e 6 PEMA 20 Topiramate
eophviine 7 FEthosuximide 21 Oxcarbuzepine
Gabapentin
E'Ttgaba"" 9 Zonisamide 23 Phenytoin
Tf‘ 'a:e Group 3 10 Rufinamide 24 Carbamazepine A. B
lagabine 11 Lacosamide Standard method :

Topiramate 19 Folbomute 2 All-in-One method
: . o Drugs divided in 5 : .
\I;'gabat:”l - 13 Primidone 27 Perampanel ( gGroups) (29 Drugs in 5 min)

Pssmet yimesuxmice 14 Lamotrigine 28 Valproic acid

enytomn 29 Stiripentol
Primidone Group 4
PEMA
Stiripentol
Ethosuximide
Phenobarbital 16

oarmt Group 5 0.5 10 15 20 2.5 3.0 35 40 45

Valproic Acid Time, min
Zonisamide 76




v 0 puBu6¢ aroBoAAC TOUC artd To MAACHA TIOPOUCLATEL LeYGAn StakUpavon
amno Alyec wpeg (midazolam) éwc apketég uépeg (clobazam)

NapakoAouOnon Ospansutikwyv EMmedwv Qappakwv
(Therapeutic Drug Monitoring)

BENZOAIAZEMINEZ 3TON OPO/MAAZMA

Xpetalovtoat mapakoAoUOnon ylati pnopei va mpokUYP EL UTIEPOUCOWPEUCH GTO Al

(to&wkn aBpoion pappakouv)

v Ot petaBoliteg twv BevioSlalemvwv cuxva £Xouv HEYAAUTEPOUC XPOVOUC NUIIWAC OO TLG UNTPLKEG EVWOELG

Benzodiazepines Group 1

1 Demoxepam

2 Norclobazam

3 Clobazam

4 Internal Standard 3

6 1-OH-Midazolam
7 Internal Standard 1

9 Midazolam
10 Chlordiazepoxide

11 Internal Standard 2
12 Nordiazepam

13 Diazepam

14 Medazepam

15 Prazepam

16 Tetrazepam

2.6

2.8

Benzodiazepines Group 2

1 Flurazepam

2 Bromazepam

3 Clonazepam

| Flunitrazepam

5 Nitrazepam

6 Internal Standard 4

9 Lorazepam
10 Alprazolam

12 Lormetazepam

145 150 155 160 165 170 175 180 1.85 190 195 200 205 210 215 220 225 230 235 240

Time, min

Target Analytes

Demoxepam
Norclobazam
Clobazam
Oxazepam
1-OH-Midazolam
Temazepam
Midazolam
Chlordiazepoxide
Nordiazepam
Diazepam
Medazepam
Prazepam
Tetrazepam
Flurazepam
Bromazepam
Clonazepam
Flunitrazepam
Nitrazepam
Triazolam
Lorazepam
Alprazolam
Desalkylflurazepam
Lormetazepam

Bev{odialemiveg 1

Beviodialemiveg 2



NapakoAovOnon Oepaneutikwyv EMmedwv Qappuakwv
(Therapeutic Drug Monitoring)

TPIKYKAIKA ANTIKATAOAINTIKA (TCA) 3TON
OPO/NAAIMA

Tricyclic Antidepressants TCA 1 Tricyclic Antidepressants TCA 2

1 Doxepin
2 Internal Standard 1

1 Internal Standard 2
2 Maprofiline

4 Internal Standard 2 _ 4 Normaprotiline
5 Imipramine Doxepin 5 Trimipramine
6 Desipramine Nordoxepin 6 Internal Standard 3
7 Amilrjplyljne Imipramine @l 7 Nortrimipramine
8 Nortriptyline Desipramine 8 Internal Standard 4
9 Internal Standard 3 Amitriptyline 9 Clomipramine
Nortriptyline 10 Norclomipramine
13 Maprotiline A .
Protriptyline
Normaprotiline
Trimipramine Group 2

T
0.7

T
08

T T Y
0.9 1.0 1.1

1.3

Time, min

Nortrimipramine
Clomipramine
Norclomipramine

1.8

1:9

Time, min

T
2.0

Y
23

T
22

T
23

T
24

T T T T
25 2.6 27 28




NapakoAovOnon Oepanevtikwy EMmEdwv Qappakwv

Neuroleptics Group 2

2 Amisulpride 16 Levomepromazine
3 Melperone 17 Perazine
‘ i 18 Pimozide 7
5 Benperidol 19 Chlorpromazine
6 Pipamperone
7 Sulforidazine 21 Chlorprothixene
8 lloperidone 22 Sertindole s
9 Prothipendyl 12
24 Perphenazine ﬁ
25 Zuclopenthixol ]‘
12 Promethazine 26 Fluphenazine ‘
13 Brexpiprazole 27 Flupentixol b I
14 Loxapine 28 Lurasidone ‘ ‘
}
ﬁ 17
3
‘ \ . 16 [{ 19 2
, || X
\ 2
N ‘
! 05 10 s 20 25 30 35 40 45

Time, min

NEYPOAHNTIKA (ANTIWYXQ3IKA)

(Therapeutic Drug Monitoring)

2TON

OPO/NAAIMA

EUupeon BEAToTNG
d0o0ong¢

Aoyw acBevwv (interindividu
variability)

*H avemapKng cupPOpdwWon TwWv

Trhpnon aywyng

avtanokplon otn Beparneia

Target Analytes

Sulpiride Ziprasidone
Amisulpride Levomepromazine
Melperone Perazine

ADHD Pimozide
Benperidol Chlorpromazine
Pipamperone Zotepine
Sulforidazine Chlorprothixene
lloperidone Sertindole
Prothipendyl Thioridazine
Bromperidol Perphenazine
Cariprazine Zuclopenthixol
Promethazine Fluphenazine
Brexpiprazole Flupentixol
Loxapine Lurasidone

e AladEPEL ONUAVTIKA UETOED TWV EV

al

aoBevwy cuyva BEteL og Kivbuvo TNV

Target Analytes

N-Desmethylolanzapine
Olanzapine
9-OH-Risperidone
Risperidone
Quetiapine
Haloperidol
Clozapine
Desmethylchlozapine
Norquetiapine
Dehydroaripiprazole
Aripiprazole

Neuroleptics Group 1

1. Internal Standard 18
2. N-Desmethylolanz
3. Internal Standard 1
4. Olanzapine

5. Internal Standard 19
6. 9-OH-Risperidone

8. Risperidone

9. Internal Standard 21
10. Quetiapine

11. Internal Standard 4
12. Haloperidol

3. Internal Standard 5
14. (lozapine

15. Internal Standard 22

17. Internal Standard 23
18. Norquetiapine
19. Internal Standard 24

21. Internal Standard 7
22. Aripiprazole

Time [min]




MPOZAIOPIZMOZ AAAQN OAPMAKQN

ANTIBIOTIKA, ANTIPETPOIKA, ANTIMYKHTIAZIKA

ANTIAPPYOMIKA , XHMEIOOEPAMNEYTIKA



= 2%¢

Lab Division

THERAPEUTIC DRUG MONITORING KITS (2/6)

Anti-infective drugs

Antimycotics Antituberculotics

in plasma in plasma
e Amikacin e 5-Flucytosine e Ethambutol
e Ceftazidime e Anidulafungin e |soniazid
e Ciprofloxacin e Caspofungin e Rifampicin
e Daptomycin e Fluconazole

e Gentamicin
Levofloxacin
Linezolid

e Meropenem
Streptomycin
e Teicoplanin

e \Vancomycin

Hydroxy-ltraconazole
Isavuconazole
Itraconazole
Ketoconazole
Micafungin
Posaconazole
Voriconazole



o= 2%
Lab Division

KIT 'TA THN MMAPAKOAOYOH2H TQN
OEPAMEYTIKQN EMIMEAQN ©APMAKQN (2/6)

ANTIMIKPOBIAKA (ANTIMOAYZMATIKOI MAPATONTEZ)

Avtipukntio(o)ka AvtipupoTika
OTO MAQCHQ OTO MAQCHQ
e Amikacin e 5-Flucytosine e Ethambutol
e Ceftazidime e Anidulafungin e |soniazid
e Ciprofloxacin e Caspofungin e Rifampicin
e Daptomycin e Fluconazole
e Gentamicin e Hydroxy-ltraconazole
e Levofloxacin * |savuconazole
e Linezolid e |traconazole

e Meropenem Ketoconazole
e Streptomycin Micafungin

e Teicoplanin e Posaconazole
e VVancomycin e \oriconazole



NapakoAouOnon Oepanevutikwv EMmedwv Qappakwv
(Therapeutic Drug Monitoring)

ANTIPETPOIKA (Anti-HIV) STON OPO/MNAAIMA

Anti-HIV Drugs Group 1 Anti-HIV Drugs Group 2 Anti-HIV Drugs Group 3

1 1 Neirapine | Riiviine : 1 Mozonovi
} 2 Interno Sondord | 1 Infern Stondord 6 1 Infernal Sanderd 1 Nevirapine
‘ } 3 Moroviroc 3 Indinovir Maraviroc
4_ Inernl S?undmd? | Imefnul Slundurdl ! {men}gl Stondord 12 Raltegravir Group 1
‘ | 5 Rolegravi 5 NelfinovirN8 § Ehrovirine Amprenavir
‘ b InernalStondord 3 b Soquingvir  nternal fondard 13 Darunavir
} 1 Amprenvi 1 InternalStandord 8 Delavirdine
‘ | 8 Infermal Stondard 4 8 Nelfnoir 8 Internal Stondard 15 Rilpivirine
9 Dorunavi 9 Inernl Stondord9 9 Lopinovie Indinavir
‘ ’ | 10 Intermal tondord § 10 Hovirenz 10 IenalStondord 16 Nelfinavir-M8 G 2
r\a | 11 Delavrdne 11 Infernl Stondord 10 Saquinavir
’ Nelfinavir
/| ‘ Efavirenz
Atazanavir
Ritonavir
Tipranavir Group 3
Etravirine
Elvitegravir
415 16 17 18 19 20 20 22 23 U 25 % W 28 W W 185 190 195 200 205 210 215 220 225 230 235 240 245 250 255 260 265 y ) Lopinavir
190 195 200 205 210 215 220 225 230 235 240 245 250 255 260 265 270 275 280 285
Time, min Tine, mn

Time, min



NapakoAovOnon Oepansutikwyv EMmedwv Qapuakwv
(Therapeutic Drug Monitoring)

ANTIMYKHTIAZIKA 2TON OPO/NAAZMA

OL LUKNTLOOLKEC AoLpwEeLlg auvéavovTal oTabepd Ta TEAsuTALO XpOVLIA EEQLTLOG

ToU otaBepd auEavopevou aplBpol aVOCOKATAOTAAUEVWY acOevwy

6 Target Analytes

1 Flucytosine 13 Internal Standard 8 Flucvtosine
2 Internal Standard 1 | Yy
3 Fluconazole f Fluconazole
4 Internal Stondard 2 16 Posaconazole Voriconazole
17 Internal Standard 12 ;
Caspofungin
6 Internal Standard 3~ 18 Hydroxyitraconazole . P g
19 Internal Standard 7 Micafungin
8 Internal Standard 10~ 20 Anidulafungin Amphotericin B
9 Micafungin Isavuconazole
10 Internal Standard 11~ 22 Itraconazole Ketoconazole

11 Amphotericin B* 23 Internal Standard 6

12 Isavuconazole Posaconazole

Hydroxyitraconazole
Anidulafungin
Itraconazole

18 20 22 24 26 28 30 32
Time, min

02 04 06 08 10

*Qualitative information on this analyte can be obtoined, but data are not CEIVD compliant.
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NapakoAovOnon Oepaneutikwyv EMmedwv Qappakwv

(Therapeutic Drug Monitoring)

ANTIAPPYOMIKA 3TON OPO/NAAIMA

1 Atenolol

2 Internal Standard 1
3 Sotalol

4 Internal Stondard 2

=

1 Tocainide

2 Disopyramide

3 Internal Standard 3
4 lidocaine

S Internal Standord 4
6 Acebutolol

7 Internal Standord 5
8 Metoprolol

9 Internal Standard 6
10 Ajmoline

11 Quinidine

12 Internal Standord 7

5 Internal Stondard 9
b Propranolol

7 Internal Standard 10
8 Norverapamil

10 Verapamil

11 Internal Standard 12
12 Gallopamil

13 Diltiazem

14 Internal Stondard 13

il

040 045 050 055 060 065 070 075 080 085 090 095 100 105__ 10 115 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
P MassTox® TDM il
Series A
" 1 Mexiletin ! 1 Propafenone
2 Bisoprolol 2 Internal Standard 14
3 Internal Standard 8 ! 3 Aprindine
4 Flecoinide 4 Debutyldronedarone

5 Internal Standard 15
6 Internal Standard 16
7 Flunarizine

8 Dronedarone

9 Internal Stondard 17
10 Desethylamiodarone

12 Amiodarone
13 Internal Standard 19

10 n

SONER

Time, min

T T T T T T T T T T T T T T T T T T T T T
175 180 185 190 195 200 205 210 215 220 225 230 235 240 245 250 255 260 265 270 275

Target Analytes

Atenolol
Group 1

Sotalol
Tocainide
Disopyramide
Lidocaine
Acebutolol
Metoprolol
Ajmaline
Quinidine
Hydroquinidine
Mexiletine
Bisoprolol
Flecainide
Propranolol
Norverapamil
Verapamil
Gallopamil
Diltiazem
Propafenone
Aprindine
Debutyldronedarone
Flunarizine
Dronedarone

Group 2

Group 3

Group 4

Desethylamiodarone

Amiodarone
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l<a

Lab Division

KIT TTA THN MAPAKOAOYOH2H TQN
OEPAMEYTIKQN EMIMEAQN ®APMAKQN (6/6)

XHMEIOOGEPAMEYTIKA ®APMAKA

MNpoodloplopog tov pubuov
OIoLKOdONoNG TNG
5-®0oprLoovpakiAng (5-FU)

Irinotecan/7-Ethyl-10-

Tamoxifen/Endoxifen Ponatinib Hydroxycamptothecin (SN38)

oTo MAQoa oTo MAQoua

0T0 MAQOHO ota PBMCs*

*H nEB0S0C aUT EMITPEMEL TOV €X-Vivo TTPOoodLopLoO Tou pubpoU amolkodounong Tou

dappakou 5-OBoprooupakiin (5-FU) amd ta PBMCs, mpokelpévou va tpoBAedOei

o Kivéuvog tofikatntacg yia évav acBevi MPIN tnv xopynon tng Oepaneiog
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NMAEONEKTHMATA/MEIONEKTHMATA THZ LC-MS/MS

* MAEONEKTHMATA

* YYnAn evaiwcOnotia, vPpnAn edkotnta, toxuTNTA, XOLUNAO KOGTOC
avtidpaotnpiwyv, TpoodLoplopOC TTOAAWY TIAPOUETPWY TALUTOXPOVA
o€ eva Oelypa

* MEIONEKTHMATA

* YPnAO KOoTOC £€OTALOMOU, aTtaLTELTOL EEELOLKEVLEVO ETTLOTNMOVLKO
TIPOCWTILKO YLOL TNV XPNON Tou €€oTMALOLOU
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