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Toapuumn

OrpaHunyeHune
dMHAHCOBbIX PECypcoB

BHeapeHue 3-x ypoBHEBOW
cuctembl OMIT

MapLpyTnsauyma
NnaunMeHToB

HeynpaBnaemasa «KU3Hb»
TecToB

OTcyTcTBME
LeneHanpaB/eHHbIX
nccaeaoBaHMM M aHaNN3a
3pPEKTUBHOCTU TECTOB

LINKTaT «3KCNepToB» U
MNPoB

[TaccMBHaA no3numA
cneuunanncros
nabopatopuu



JTabopaTopHaa AnarHocTMKa 3aboneBaHni

NnevyeHu

OnpeaeneHne pakTa U CTENEHN HAPYLUEHUA
GYHKUNN NneYyeHu

OnpeaeneHne cTeneHm rmctoNorM4eckomn
aKTUBHOCTU HEKPO-BOCMNA/INTE/IbHOTO
npouecca, pnbposa (umppo3a) neyeHu

Cneumndunyeckan AMarHoCcTnKa 6onesHemn
NeyeHmn — BUPYCHbIE renaTuThl,
ayTOMMMYHHbIN renaTuT



JTabopaTtopHas AnarHocTMKa 3aboneBaHni
neyeHu

OnpeaeneHne pakTa U CTENEHN HAPYLUEHWUS
DYHKLUMN NeyeHu

. OnpepeneHne CTe MCTO/IOrMYeCcKou
aKTUBHOCTU HEKPO-BOCNA/INTENbHOTO

npouecca, pnbposa (umppo3a) neyeHu

I1l. CneundunyecKaa AnMarHocTnka bonesHen
neyeHn — BUPYCHble renaTuThl,
ayTOMMMYHHbIN renaTuT



Y

[ToBpexaeHune ['LL

HapylueHue

HayasnibHble nameHeHuA

HapylLueHue
KpoBOODOpaLLEHUS

OTTOKa KeJl4in z




[ToBpexaeHue 'Ll

T~

HapylueHune
KpoBOODOpaLLEHUS

HapylueHue A//'

OTTOKa KeJl4in




KomneHcamopHbilU pe3epe

PeceHepayusa
[ToBpexaeHue 'Ll
HapylueHune
KpOBOOOpaLLEHUS

HapylueHue A//'

OTTOKa KeJl4in




CuHapombl NopaXXeHUAa nevyeHu

LnTonutnueckmnm

[enaToaenpeccusHbLIN

Xonecratnuyeckmm

[MopTanbHOM rMNepTeH3nM (LUYHTUPOBAHMUA)
Me3eHXMManbHO-BOCNANANTE/IbHbIN

PereHepauum n onyxoaeBoro pocTa



MHAMKaTOpbI LUTOIN3A
AKTMBHOCTb amuHoTpacdepas (AJ1T, ACT)

AKTUBHOCTb l[ammalnytamunipaHcllentnaassl

. YpoKaHuHa3a, lnctngasa, CopbutonaernaporeHasa

nar (I'enaTocneu,Md)Mqul nar.,ngr,)

nytamatgerngporeHasa (MhAr)

Anbaonasa, Aprndasa, OpHUTUHKapbomounTpaHchpasa,
ManataernaporeHasa, UsoumntpatgermaporeHesa

[ToBbIlIEHNE KOHBbIOTMPOBAHHOIO BUANPYOUHA
[ToBblLLEHUE COAEPrKAHUA Kesie3a B CbIBOPOTKE



MHAMKaTopbl UMTONN3A
AKTMBHOCTb amuHoTpacdepas (A/1T, ACT)

YyscTBUTENbHBIW TECT - AJIT nosbiwaeTtca B 100% cayyaes

NndpdepeHumManbHO-ANATHOCTUHYECKME BO3SMOXKHOCTY
OorpaHuYeHbl

He yKa3bIiBatoT Ha ryOUHY U CTENEHb NOPAXKeHUA
CBA3aHa CO «CKOPOCTbIO» Pa3BUTUSA NOBPEXKAEHUA
3aBUCUT OT COXPaHHOCTM BeNoKCUHTE3NpPYOWEN PYHKL MM

Koapduument ACT/ANT=0,7 (Oe Putuca ). NpenmyliectseHHoe
nosbiweHne ACT — bonee TAXKenoe nopaxKeHme neyeHm



Hesouyka K., poa.22.03.07. Noctynunna 25.03.07 B HEOTNOXKHOM
nopaake ¢ DS A3BEHHO-HEKPOTUYECKUN SHTEPOKONUT
25.03.07 nanapoTtomusa, pe3eKkuunsa ceneseHoYHOoro yraa ToaCcTom
KULWKWN, ABONHAA KONIOCTOMA. ABNEHMA NEPUTOHUTA
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MHAWKaTOpbI XonecTasa

AKTUBHOCTb LWeno4YHou pocdaTasbl (yuntbisats
KOCTHYIO ppaKkuuto!)

AKTUBHOCTbL [TTT1

enyHble KUCNOTbI, }KeNnYyHble MUTMEHTbI B
Mmo4ye

BunmpybuH (KOHbOTMPOBAHHbIN)

AKTUBHOCTb 5-HYKNneoTnaasbil
XonectepuH (—/1M)
Meab



MHAWKaTOpbl renatoaenpeccum

Harpy3o4Hble Npobbl - He pekomeH10BaHb
(bpomcynbdanemHoBas, aHTUNUPUHOBAA, KOpenHOBaAA) —

O6wmm 6enok

benKkosble ppaKkumm
AnbbymunH

MoueBKHa

AMWHOKUCNOTbI, NyylUe CAeKTp
deHonsbl




MHAMKaTOpbI renatogenpeccumn

[NHOKO3a

Harpy3o4Hbie npobbl ¢ ppyKTO30M1, raIAKTO30M,
NAaKTaToOM (He pekomeH/10BaHb!)

JIaKTaT, NnnupysaTt

Obuwwme nnnnabl, Tpurnuuepuabl, XonectepuH -
o—xonectepuH (JIMBM)

AKTUBHOCTb Hecneunpumu4eckom XoamnHacTepasbl

[MoBbiWEeHME HEKOHbIOTMPOBAHHOIO bUANPYOUHA



MHAWKaTOpbl renatoaenpeccum

CDI/I6pI/IHOI'eH (Mano4yBCTBUTENbHbIN TECT )
MpoTpombuHOBOE Bpems
[1POKOHBEPTUH

[lpoaKuenepuH



OueHKa COCTOSSHUA NeYeHu:
DyHKunoHanbHbIe NeYeHoUYHbIe NPobbi’

UccnepoBarnune OyHKUNMOHANBHOIO COCTORHUS NEeYeH!

— anbObymMuH - 6enok
— [IpoTpombuHoBoe spems (PT) — cocTosHue

Koarynauum
— DUavpYOuH — NpoAyKT paspyLieHus remornobuHa

~ KomBuHupyeTcs ¢ OLeHKOh NeYeHOYHOoM!
gHUeanonaTuu 1 acuiTa anst cCocTaBneHus
wkansl Child-Pugh-Turcotte

' National Academy of Clinical Biochemistry. 2000




N3 20468 nnaHoBbIX 6/X UccnenoBaHUM
NPT 6885 (34%); + Ob+Anbb — 9390 (46%)

ANT ACT o  6uno T[TTTN O.6enok Anbb



CTpYKTYypa NaaHOBbIX OMOXMMUYECKUX

nccneaoBaHUK
I O
Konnyectso 24434 20105 24041
TectoB Ha 1 npoby 7,9 7,3
Hona 37 aHanutoB 98,98 % 98,91 % 98,92 %
Hona 13 aHanutoB 78,01 % 79,97 % 81,44%
Nona 5 aHanutoB 44,2 % 46,1 % 50,0 %

«TOIMM» ANT,0Ob, I, 6, ACT OB, ANT, I,6,ACT AT, OB, b, T, ACT



OTtaeneHune A2. Bcero 3a mec. 69 uccnegosaHun.

JT-ACT >
.

1,5*BIPU 2,9% (n=2)
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Ctp.389 K13 « Hanbonee 4yacto akKTUBHOCTb
aMUHOTpaHchepas nuccneaytoT € Leabto
andpdpepeHuUnanbHON ANarHOCTUKM NAaTONOMNN
neyeHn U MMoKapaa»

KambiwHMKoB B.C. CnpaBOYHUK MO KANHUKO-
bnoxmmmyeckon nabopatopHOM AMArHOCTUKe. B 2 T.
T.1 —2-e n3a.- MH.: benopycs, 2002. — 495 c.: un



«CYMTalOT, YTO CYLLECTBYET TECHAA KOppenauus
MeXX Ay pa3MepoMm o4vara HeKpo3a [B mmoKapae]
M akKTUBHOCTbIO ACT B CbIBOPOTKE KPOBU»

Komapos ®.UN., KopoBKuH b.®., MeHblwnkos B.B.
buoxnmunyeckme nccneaoBaHna B KAnMHuKe: - V1.,
anucta.: AMI «xaHrap», 2001. — 216 c.



PaccmaTtpueaetca napa AJIT — ACT

Ha cTP.178 «...MOXXHO OrpPaHUYNTLCA
onpeaeneHnem ogHoro [bepmeHTa], Hanpumep
AJTT»

PykoBOACTBO NO KAMHUYECKOM NabopaTopHOU
anarHoctuke. Y.3. KanHnyeckasa buoxmmmas:
YyebHoe nocobwue. Mopg pen. M.A.baszapHoBon,
npod. B.T.Mopo3oson. — 2-e u3a. Nepepab. Jon.

— K.: Bbiwa wkK., 1990 — 319 c.: un



«AJIT ... TeCT ICNONb3YIOT BMecCTe C

onpeaeneHnem ACT»
EnbyaHunHoBa C.A., PortmaH A.T.

KnnHnyeckaa nabopatopHaa AMAarHOCTUKA:
HauMoHaibHOe pykoBoAcTBo: B 2T. - T.1/ nopa, pea.
B.B.[lonrosa, B.B. MeHbwunkosa. — M.: [90TAP-
Meawna, 2012. - 928 c.



He ynommnHaetca coemectHoe onpeaenenune AJIT — ACT.

«BaKHbIM NOKa3aTenem AB/AETCA COOTHOLWEeHue
aktusHoctn ACT/ANT...»

MeToanKn KNMHUYECKUX NabopaTopHbIX
nccnepoBaHmnin. CnpaBoyHoe nocobue. Tom 2
KAMHUKO-Buoxmmunyeckme nccnegoBaHus.
MMmmyHonormyeckue uccneposaHus. \lMoa.pen.
B.B.MeHblunKoBa. — M., Jlabopa. 2009. — 304 c.



YPOBHU NPUHATUA peLLEeHNI

B cnyxbe KpoBu — BbibpakoBKa npu A/IT >40 ME/n

l[enaTtonoru (COKB) - > 1,5*BIPU

depn. knuH.pekomena. no HXKBIM — AJIT > 2*BI'PU Kak
NPNU3HAK CTEeaTorernarto3dqd

AT > 2*BIPU KaK npu3HaK NeKapCTBEHHOIO
nopaXeHnsa nevyeHu



Abnormal liver function tests

ACT AST > 3 x URL AST < 3 X

1o ALP < 2 X URL ALP = 2 x URL
Hepatocellular disease Cholestatic disease
Normal Decreased Normal Decreased
albumin albumin  albumin albumin
Acute Chronic Acute Chronic
hepatitis hepatitis cholesta< cholestasis
Ultrasound or

percutaneous cholangiography
Intrahepatic Extrahepatic

cholestasis cholestasis



Abnormal Liver-Associated Enzymes

ASLT
=>ALP

Hepatocellular disease

< 10x =10x
URL URL
Chronic Acute
hepatitis hepatitis
AST =
ALT
Check for

other evidence
of cirrhosis

ALP = AST
and/or ALT

.

Cholestatic disease
Dilated Normal
ducts ducts

Extrahepatic
obstruction

Intrahepatic
obstruction



% The Association for
\g')\ Clinical Biochemistry

UamepeHue AJZIT n ACT paetr HeMHOro A0nNoNAHUTENbHOMU

nHdopmMaL MM No CPaBHEHUIO C OAHMM NOKa3aTenem.

NcknioveHue
- unposana bonesHb neyeHu: ankoronb ACT/ANT >2 (<1 He

aNIKoOronb)

© Copyright Association for Clinical Biochemistry 2012
Review date: 30/11/2013
ACB Website — www.acb.org.uk



% The Association for

\g')\ Clinical Biochemistry

Kakue aencrtema AoaKHbl ObiTb NPUHATbI NPU HEOXNAAHHO
BbicOKOM AJIT:

- nosblweHue <2 BIPUN n HensmeHHbIX gpyrnux nokasarenax Mot —
noBTOp Yepes 1-2 mec.

[MoBTOpHOE nosbiweHune <3 BI[PN — nanbHenwee nccnegoBaHune
(8upycHbIli cenamum)

- noBbllWeHue >3 BIPU — panbHenwee uccnenoBaHue (8upycHsil
2ernamum) BHe 3aBUCMMOCTU OT APYrUX NOKa3aTenen

© Copyright Association for Clinical Biochemistry 2012
Review date: 30/11/2013
ACB Website — www.acb.org.uk



% The Association for

\g')\ Clinical Biochemistry

PedepeHTHbIN MHTepBan: < 34 ME/n (xeH.); < 45 ME/n (my».)
MeXuHamsmayanbHaa sapmayna — 24%
BHyTpumnHgmeuayasnbHaa sapuauma — 16%

NHpaekc nHansuayanbHoctn - 0,66 (<0,6 ncnonbsoBaHue
pedepeHTHOro MHTepBasia orpaHnyeHo, nyywe RCV )

CV metona —12,5%

Kputnueckasa pasHumua - 57%

© Copyright Association for Clinical Biochemistry 2012
Review date: 30/11/2013
ACB Website — www.acb.org.uk



Humber of labs (maximum = 41)

ACB SCIENTIFIC COMMITTEE TASK FORCE ON THE STANDARDISATION OF
“TEST PROFILES
Draft Proposal for “Liver Function Tests” (LFTs)
Authors: Dr W S A Smellie, Dr J H Barth

Number of labs performing each test as part of a Liver Function Test profile

43
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ACB SCIENTIFIC COMMITTEE TASK FORCE ON THE STANDARDISATION OF
“TEST PROFILES
Draft Proposal for “Liver Function Tests” (LFTs)
Authors: Dr W S A Smellie, Dr J H Barth

Alkaline Percentage of
Albumin | Phosphatae ALT AST | Bilirubin (Total) | GammaGT LOH TotalProtein | Humber of labs | labs
X X X : 4 56%
X X X 1 L44%
X X X X 1 L44%
X X X X X 4 0 76%
...................... Lo Lo et b b e e o
X X X X i 1951%
| X X X X |l 1451%
IIIIIII . ¥ ¥ ¥ ¥ i 878
| X X X X X X I i 1051%
X X X X X 1 L44%
X X X X X X 1 244%
X X X X X X 1 244%




ACB SCIENTIFIC COMMITTEE TASK FORCE ON THE STANDARDISATION OF
“TEST PROFILES
Draft Proposal for “Liver Function Tests” (LFTs)

Authors: Dr W S A Smellie, Dr J H Barth

Alkaline Percentage of
Phosphatase AST N Blirubin (Totl) J7 Gamma T LOH TotalProtein | Humber of labs | labs

-~ 2 4
X X X 1 L4%
X X X X 1 L4
X X X X X 4 76%
X X X X X X : 4 6%
X X X X i 19.51%
X X X X X i 19:51%
X X X X X ! 376%
X X X X X X i 1051%
X X X X X 1 L4%
X X X X X X 1 LU
X X X X X X 1 24




Bblbop TpaHcaMmnHas ana nccnegoBaHms

mANT
B ACT
= ANT+ACT




ACB SCIENTIFIC COMMITTEE TASK FORCE ON THE STANDARDISATION OF
“TEST PROFILES
Draft Proposal for “Liver Function Tests” (LFTs)
Authors: Dr W S A Smellie, Dr J H Barth

B KauecTBe OCHOBHOro Npodumasa «nevyeHouHble GYHKLMOHANbHbIE TECTbI»
npeanaratoTcs :

1 ANT

2 wenoyHon pocdartasbl

3 CbIBOPOTO4YHbIN anbbymuH
4 Obwmmn 6unnpybuH

BkntoueHne obwez2o besnka - HeT BECKMX apryMeHTOB.
lononHutensbHsble Tectbl: ITTl1, ACT,
HEeKOHbHo2UpoB8aHHO20 bunupybuHa u /1Al nonXHbl bbITb
NOCTYMHbI AN BTOPOU IMHUN TECTUPOBAHUA



Mpn HasHaYeHnn NnabopaTopHbIX NCCAef0BaHUM
PYKOBO/ZCTBOBATbLCA:

* ONTUMA/IbHbIK HAabOp TECTOB OLUEHKN COCTOSAHUA NMEeYEeHM
(6bunmpybun, LI, ANT nnn ACT) Ha3HayaTb TONbKO TOrAQ,
KOr4a COCTOAHME NEYEHU He onpeaesieHHO (HeT
npeaBapuUTeNbHbIX UCC/IEA0BAHUN) UM BbI3bIBAET
HACTOPOKEHHOCTb (COCTOAHME U3MEHMNOCD);

* [ONA CKPUHUHIa ncnonb3osatb ToNbKo AJIT nnn ACT
(nocneaHss npegnoyYTUTENbHEN Y AeTen paHHero Bo3pacTta);

* VTOYHAMOLME UCCNeN0BaHMNA NPOBOAUTL MPU NOBbILLEHUN
aKTUBHOCTU pepmeHTOB B 1,5-2 pasa BepxHeu rpaHumLbl
pedepeHTHOro MHTepPBana;

Mpwnkas no O4KbB

«MeToanyeckme pekomeHgaumm no
MCNONb30BaHMIO 1abopaTOPHbIX TECTOB
AN OLLEHKWN COCTOAHUA NEYEHU»




B KayecTBe AO0NO/IHUTENbHbIX (YTOYHAIOLWMX) UCCneaoBaHUM
MOTYT UCNONb30BaTbCA — BTOPAA TpaHCamuHa3sa, [T, JA4T;

AN CKPUHUHIA PYHKUMM NEeYEHU UCMOAb30BaTb 06U
6enok, Ana yrTodHeHunA —anbbymunH, npoTtpombmnHoBoe
Bpems;

AN MOHUTOPUHTA OCNIOXKHEHUIN CO CTOPOHbI NMeYeHn y
TAMKeNbIX 60/IbHbIX UCMNONb30BaTb OAHY TPAHCAMMHA3Y C
YY4ETOM NCXOAHOro 3HauYeHus (Y HOBOPOXKAEHHbIX U AeTel
paHHero Bo3pacTta nydwe ACT), onpeaenns Nnpuemaemyto
4aCTOTY — NPU OTHOCUTENbHO CTabMIbHOM COCTOSIHUM He Yalle
1 pa3 B 2 CYTOK UM peKe;

npm usmeHeHnN"n COCToAHUNA 6onbHOro BpPa4y Ha3Ha4vaeT
nccnenoBsaHuA, KOTopbie CHUTaeT HEOGXOAVIMbIMVI.



bnharogapto 3a BHUMaHUe




Index-of-individuality (I1)

* Index-of-individuality (I1)
* QVy/CVs

e iscalled
*  "Index-of-individuality" = Lower Reference Upper Reference
*  Ratio between within- and between-subject variation Limit Limit
. e . 1| 4 —— A
*  Often, the analytical variation is included, to give
o 1= (Vg2 + CV,2)%/CV; 2 bt
e  Harris EK Clin Chem 1974;20:1535-42 2 3 -
v
'E 4 e |
.m —
5 ——
6 1
Low index: 60 70 B0 90 100 110 120 130
High individuality Creatinine (umol/L)
(ex: creatinine 0.33) Lower Reference  Upper Reference
Limit Limit
il . I8
2 s
High n o!e?c _ % 3 " .
Low individuality s , _
(ex: iron 1.14) A = '
—CV,,.s = 26.5% 5 ’ -
—CV;g s = 23.2% 6 . . .
—CVs; = 35.2% |
0 5 10 15 20 25 30
Fraser 2001 Iron {panL)
Statistics & graphics for the laworatory >

Dietmar Stockl
Dietmar@stt-consulting.com



|l (unnexc mnpusunyansnoctn) = CV, 0 /CV s

Ecnin < 0.6

‘Bbicokas cTeneHb MHOMBMOYanbHOCTH

*/Ilcnonb3oBaHne pedepeHTHOro MHTEpBana orpaHN4YeHo
(nyywe ncnonb3oBatb RCV!)

Echmll>1.4

*Hun3kaa cteneHb NHONBNAOYAJIbHOCTU

/Icnonb3oBaHne pedepeHTHOro MHTepBana bonee
onpaBAaHHO

bonblwMHCTBO aHanutoB umetT 11 < 1.4 1



Analyte
Iron, total

Acid Phosph.
Ferritin
Estradiol
Phosphate
Potassium
Bilirubin
Chloride
Albumin
TSH
Sodium
Calcium
Protein
Urea

AST
Glucose
fT4

TT3

ALT

CVw/CVb

1.14
1.11
1.10
0.93
0.90
0.86
0.84
0.80
0.74
0.72
0.70
0.68
0.68
0.67
0.66
0.64
0.62
0.60
0.58

Analyte

CK
Magnesium
Triglycerides
LH

Uric acid
TT4

LDH
Testosterone
Cholesterol
Creatinine
o-Amylase
FSH

CA 125

CA 19-9

Alk. Phosph.
PSA (1)

CEA

PRL

CVw/CVb
0.57
0.56
0.56
0.52
0.50
0.50
0.45
041
0.39
0.33
0.32
0.32
0.29
0.26
0.26
0.19
0.17
0.11

Dietmar Stockl

Dietmar@stt-consulting.com



Gowans and Fraser demonstrated that

the biological variation of serum creatinine is very

low, approximately 4%, within any individual; consequently,
application of a routine assay with an analytical

variation of 2% enables very small changes inGFR

to be identified. The implicit conclusions are that applying
a reference interval for serum creatinine is inappropriate,
thereby resolving the apparent incongruity

of the Shemesh data (12 ), and that longitudinal monitoring
of serum creatinine in any individual will ensure

early detection of GFR decline and incipient renal

disease. This example of truly personalized medicine in
which reference intervals do not apply is applicable

only when the biological variation of the analyte is low

and analytical methods with the appropriate imprecision
are available

Clinical Chemistry 56:5 : :
687689 (2010) K Editorials

Serum Creatinine and Glomerular Filtration Rate:
Perception and Reality

R. Neil Dalton”



Unfortunately, this simple truth is not universally
appreciated. In the example provided to justify the
insensitivity

of serum creatinine, the 50% decrease in

GFR is associated with a creatinine increase from 53
mol/L to 106 mol/L (0.60 mg/dL to 1.20 mg/dL).

The benign interpretation is based on not knowing the
original value of 53 mol/L (0.60 mg/dL) and the final
value remaining within the reference interval (13 ). The
creatinine concentration increases, and there is no
“creatinine-blind range.” The problem is the misuse of

a reference interval (14 ). With a precise assay, an increase
from 53 mol/L to 60 mol/L (0.60 mg/dL to

0.68 mg/dL) in an individual becomes clinically important.

Clinical Chemistry 56:5 Edit()l’ials

687—689 (2010)

Serum Creatinine and Glomerular Filtration Rate:
Perception and Reality

R. Neil Dalton”



Kputnyeckn sHauMmoe uameHeHue (Kputudeckoe pasnuuue)

0.5

RCV=Z [CV.+CV,']

2

, 0.5
RCV= Z[CVA + CV, ] /N

Z- 196 o0naP<0.05 n256 ana P <0.01




