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TEST

ISTEMI

Hasta no Serbest B-hCG Total-hCG

1 <2.0 ng/ml 978 mIU/mL
2 <2.0 ng/ml -
2.06 ng/ml 2734 mIU/mL
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HASTA HAZIRLIGI ]

! Insiilin, C-peptid, gastrin, kalsitonin, kortizol

——

Tiroid hormonu, biotin, heparin, furosemid

Aktivite/postlir/stres
Renin, kortizol, tiroksin
ACTH, GH, prolaktin, katekolaminler (stres)

J

EFLM-WG-PA Kan ornekleri t_grcihe_n_sabah 7 ile 9 arasinda alinmalidir.
Aclik 12 saat stirmelidir.
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ORNEK

TOPLAMA

Ornek toplama zamani

Diurnal varyasyon

Kortizol
Prolaktin
TSH
Aldosteron
Renin
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Ornek tipi, tip sirasi

ACTH, Glucagon,

Gastirin  hizla kanda

bulunan enzimler tarafindan yikilir

-

EDTA metal iyonlariyla selat olusturur ve
proteazlar inhibe edilir. ACTH ve PTH 6lgimu
icin EDTAl tlplerin kullanimi bu peptidlerin

stabilitesini artirir.

\_

~

J

BD Vacutainer’ Order of Draw
for Multiple Tube Collections
sl e

Collection Tube
BD Vacutainer'Blood Collection Tubes (glass or plastic)

Closure Color Mix by Inverting

* Blood Cultures - SPS 8 to 10 times
« Citrate Tube* 3 to 4 times
o * BD Vacutainer® SST* 5 times
Gel Separator Tube
* Serum Tube 5 times (plastic)
(glass or plastic) none (glass)
* BD Vacutainer’ Rapid .
Serum Tube (RST) 5 to 6 times
or ﬁ * BD Vacutainer’ PST” 8 to 10 times
- Gel Separator Tube
With Heparin
_ * Heparin Tube 8 to 10 times
- or « EDTA Tube 8 to 10 times
* BD Vacutainer' PPT” 8 to 10 times
Separator Tube
K,EDTA with Gel
* Fluoride (glucose) Tube 8 to 10 times

Clin Biochem Rev Vol 29 Suppl (i) August 2008
Evans MJ, et al. Clin Biochem 2001;34:107-12
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| ORNEK TOPLAMA |

TUP ICERIGI NUMUNE VOLUMU

e Bazi kan toplama e Yetersiz numune volimudi,
tiplerinde bulunan ornekte EDTA
silikon yaglar antikorlari konsantrasyonu
maskeliyebilir, antijen- artiracagindan EDTA'l
antikor baglanmasini tlplerin <%50
bozabilir. doldurulmasi PTH ve

e Silikon C-reaktif protein ACTH olgumlerini
(CRP) ile kompleks etkileyebilir

olusturarak yanlis ytksek
sonuclara neden olabilir

Tate and Ward, Clin Biochem Rev 2004; 105-120
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Clinical Biochemistry 45 (2012) 464469

Contents lists available at SciVerse ScienceDirect

Clinical Biochemistry

jourmal homepage: www . .elsewvier.com/locate/clinbiochem

™ CLINICAL
RICHHEMISTRY

Stability study of 81 analytes in human whole blood, in serum and in plasma

Christiane Oddoze *, Elise Lombard, Henri Portugal

Table 4a
Stability of hormonological analytes c( whole blood. )
Analytes To Tubes TCL Mean difference® Acceptable
T6h T24h T48h T72h delays
4°C 25°C 4°C 25°C 4°C 25°C 4°C 25°C 4°C 25°C
FSH 12,7 UL Glass tube +9.8% +1.1 +2.0 +1.8 +3.6 27 +6.1 +39 82 72h 72h
K3 EDTA +0.4 +09 +1.2 +3.4 2.1 +8.1 +3.4 +10.5* 72h 48 h
Estradiol 168.4 ng/mL Glass tube +13.9% 22 28 0.2 3.8 9.6 +9.3 7.2 + 10.6 72 h 72 h
K3 EDTA + 4.4 +4.7 +4.8 +7.6 26 +3.9 + 5.5 +1.5 72 h 72h
Prolactin 236 mUI/L Glass tube + 6.6% 0.8 +03 0.1 +0.1 0.2 +2.0 0.1 +4.1 72h 72h
K3 EDTA 16 +0.1 0.8 +2.5 +1.2 7.7 32 + 10,62 72h 24h
Fnlatra 14 1 mornd 11 "lace tiha 70 AY +T7 +T7 A R A7 TR 151 A% T A T h AR h
2 0o o s 0o - v 0
Instlin EDTA’ Il kan drneklerinde oda sicakliginda 72 saat stabil
C-peptide 0.73 nmol/L Glass tube 4+ 9.5% 0.6 20 21 184 1.6 NT 39 MNT 72 h Gh
K3 EDTA 1.0 1.9 15 6.5 03 237 20 413* 72h 24h
/
PTH EDTA' i kan o6rneklerinde oda S|cakI|g|nda 72 saat stabil
Osteocalon 270 ng/mL Glass tube + B8 5.3 g7 14.67 NI 24n <6 h
K3 EDTA 5.7 8.1 8.4 19" J.B 29" 10.9° g 48 h Gh
C-telopeptide  0.41 ng/mL Glass tube 4+ 8.4% 7.8 11.0* 14.8 41* 15.8° NT 23.2° NT Gh <6 h
K3 EDTA 45 2.4 6.8 5.8 3.0 1.1 0.6 4.4 72h 72h
Analyte Ta Tubhe TCL Mean difference®; Acceptable
Tdh TRh T12 h T16 h T?4 h delays

| EDTA’ Il kan 6rneklerinde ACTH oda sicakliginda 4 saat stabil
NT: Mot tested; To: initial value; TCL: Total Change Limit.
* Exceeds the TCL L
TBD PREANALITIK EVRE SEMPOZYUMU
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Clinical Biochemistry 45 (2012) 464469

= = = o a ™ CLINICAL
Contents lists available at SciVerse ScienceDirect RO HERTSTRY

Clinical Biochemistry

journal homepage: www.elsewvier.com /locate/clinbiochem

Stability study of 81 analytes in human whole blood, in serum and in plasma

Stability of hormonological analytes on{serum or plasma.

e ——
Analytes To Tubes TCL Mean difference® Acceptable
T6h T24h T48h T72h -
4°C 25°C 4°C 25°C 4°C 25°C 4°C 25°C 4°C 25°C
FSH 12.7 UI/L Glass tube 4+ 9.8% +1.1 +1.0 3.0 3.5 +1.5 2.8 +29 4.5 72h 72h
SST +08 +23 4.0 +6.4 +2.6 4.2 +3.7 +5.7 72h 72h
K3 EDTA 0.1 + 0.6 +1.8 +2.1 1.8 +1.9 +23 +29 72h 72h
Estradiol 168.4 ng/mlL Glass tube + 13.9% —~3.2 + 08 +2.0 2.5 +8.7 1+ 8.5 +8.3 06 72 h 72h
SST 13 3.1 I 85 NT 1.0 42 13 15.0° 72 h 48 h
K3 EDTA +23 +38 5.7 +5.2 + 50 2.6 +04 +1.0 72 h 72h
Prolactin 236 mUI/L Glass tube + 6.6% 1.7 14 0.5 0.6 1.1 1.7 1.0 22 72 h 72h
SST 1.5 09 +0.1 1.6 04 20 0.5 26 72 h 72h
K3 EDTA 13 1.2 0.0 +04 0.1 +0.05 +0.1 0.03 72 h 72h
Folate 14.1 nmol/L Glass tube 1 22.3% +38 +0.2 6.1 929 3.5 9.2 0.5 11.1 72h 72h
eCcr 2 as 1172 AR 179 A4 aun ar 17 h AR h
4
Insiilin oda sicakliginda serumda 6 saat, EDTA Il plazmada 48 saat stabil
K3 EDTA - 0.2 48 20 8.3 1.9 12.7 28 183* 72h 48 h
C - Peptide 0.73 nmol/L Glass tube 4.94% 0.7 1.7 1.8 6.5 1.2 12.0° 2.7 219 72h 24h
SST 0.6 0.4 0.6 1.7 +0.2 7.1 0.6 133 72h 48 h
4
PTH oda sicakliginda serumda 6 saat, EDTA'll plazmada 72 saat stabil
K3 EDTA 1 2.6 { 9.1 | 2.3 t 6.8 28 3.0 2.'! M.l 72h 72h
Osteocalcn 27.0 ng/mL Glass tube 4+ 89% 24 134 8.4 28" 7.6 NT 14.3* NT 48 h <6h
SST 33 10.6" 10.6" 20" 6.8 29° 12.8* 32 6Gh <6h
K3 EDTA 28 78 7.0 16" 1.7 23* 54 30" 72h 6h
C-Telopeptide 0.41 ng/mL Glass tube 1 8.4% 8.1 10.6* 13.9* 25 15.3% NT 204° NT 6h <6h
SST 74 103" 142 21° 12.3* 31° 16.3* 38" Gh <6h
K3 EDTA 35 4.5 55 6.0 24 54 1.3 63 72 h 72h

NT: Not tested; To: initial value; TCL: Total Change Limit.
* Exceeds the TCL
TBD PREANALITIK EVRE SEMPOZYUMU
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DE GRUYTER DOI110.1515/cclm-2013-0315 = Clin Chem Lab Med 2013; 51(10): 1925-1941

Elodie A. Hanon, Catharine M. Sturgeon and Edmund J. Lamb¥*, prepared on behalf of the IFCC
Scientific Division Working Group on PTH

Sampling and storage conditions influencing the

measurement of parathyroid hormone in blood
samples: a systematic review

Table 2 Good practice recommendations for blood collection for PTH measurement developed as a result of the present systematic review.

Recommendation 1: Type of sample tube We recommend blood samples for PTH measurement should be taken into tubes containing
FDTA and the plasma separated from the cells within 2

recommendation].

Recommendation 2: Sample storage We recommend EDTA plasma samples for PTH measurement should be stored at 4°C and
analysed within 72 h of venepuncture [Strong recommendation].
Recommendation 3: Site of sampling We recommend blood samples for PTH measurement should always be collected from

the same sample site (central or peripheral) for comparison both within and between
individuals. Clinical guidelines should explicitly state whether targets refer to peripheral or
central venous concentrations [Strong recommendation].

Recommendation 4: Seasonal variation We suggest season, latitude and vitamin D status should be considered and/or reported in
all studies undertaking reference range determinations for PTH and when interpreting PTH
results in individual patients [Weak recommendation].

Recommendation 5: Time of collection We suggest blood samples for PTH measurement should be collected between 10.00 and
16.00 and results interpreted against a reference interval derived for this sampling time
[Weak recommendation].

EDTA, ethylenediaminetetraacetic acid; PTH, parathyroid hormone.

Clin Chem Lab Med 2013; 51(10): 1925-1941
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ORNEK DEPOLAMA VE STABILITE

0.dk 8 saat oda sicakliginda %Bias
n=10 stabilite
n=10
INSULIN 126 116 -%7.9
HI<20 18.9 17 -%10
HI 20-50 32-6 23.6 '0/027.6
HI 50-100 17.3 12.2 -%?29.5

Tate and Ward, Clin Biochem Rev 2004; 105-120
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INTERFERANS

INTERFERANS

Analit bagimsiz

Analit-bagimli

Hemoliz, lipemi, ikter

Capraz Endojen antikorlar
reaksiyon Reaktif
Hook etkisi Analit
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2018



SERUM INDEKSLERI ORNEK KALITESI

CLSI C56-A
Hemolyzed (red) Icteric (yellow) Lipemic (turbid)
mg/dL 0 - 50 . ;50 ;50 ‘ ’;2; mg/dL . 30 mgf'dL 125 250 500 1000
gL 0 0.50 1.50 250 5.25 umol/L O 9. 1129 2736 513 mmol/L* 141 283 5.65 11.83
: S Intralipid®
Hemoglobin Total Bilirubin % Concentraticns bassd oh
dilutions of 20% Intralipid® (or
the equivalent).
% CLINICAL AND LABORATORY
STANDARDS INSTITUTE:

Immunoassayler; Hemoliz, Tkter ve ipemi (HIL)' den spektrofotometrik
Olcimler kadar etkilenmez. Ancak hemoliz nedeniyle eritrositlerden salinan
proteolitik enzimler labil analitlerin sonuclarini etkiledigi icin kabul edilemez.

TBD-BD PREANALITIK EVRE SEMPOZYUMU
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Table 1 Laboratory parameters affected by haemolysis and/or blood cell lysis in the specimen,

Parameter Bias Cause Reference
Adrenocorticotropic hormone MNegative Proteolysis 36
Activated partial thromboplastin ime Negative Helease ol thromboplastic substances 29
Antithrombin MNegative Analytical interference 41
Aspartate aminotransfaerase Positive Cellular release 27
Alanine aminotransferase Positive Cellular release 27
Albumin Megative Dilution 27
Alkaline phosphatase Megative Analytical interference 27
Bilirubin (neonatal) Variable Analytical interference 29
Bilirubin (total) MNeaative Analvtical interference 23
Calcitonine Positive Proteolysis 36
Chloride Megative Dilution 27
Cortisol MNegative Analytical interference n
Creatine kinase Positive Analytical interference 27
Creatinine Positive Analytical interference 27
D-dimer Positive Release of thromboplastic substances a0
Fibrinogen Megative Release of thromboplastic substances 39
Folate Positive Collular release a6 |
+-Glutamyltransferase Negative Analytical interference 27
Gastrin MNegative Proteolysis 36
Glucaaon MNeaative Proteolysis 36
Glucose MNegative Dilution 27
Haptoglobin MNegative Analytical interference 38
Homocvsteine Meaative Analvtical interference 37
Insulin MNegative Proteolysis 36
Iron Positive Analytical interference 27
Lactate dehydrogenase Positive Cellular release 27
Lipase Positive Analytical interference 27
Maaneasium Positive Cellular releasa 27
Parathormon MNeagative Proteolysis a6
Phosphorus Positive Callular release 27
Potassium Positive Callular release 27
Prostate specific antigen Positive Analytical interference n
Prothrombin time Positive Release of thromboplastic substances 39
Sodium Megative Dilution 27
Urea Positive Cellular release 27
Testosterone Negative Analytical interference 31
Troponin | Positive Analytical interference 3
T nin T MNegative Analytical interference a3
Vitamin B12 MNegative Analytical interference a3

TBD-BD PREANALITIK EVRE SEMPOZYUMU

2018

Clin Chem Lab Med 2008



HEMOLIZ
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Fig. 1. Effect of increasing added hemolysis on the Ortho Clinical Diagnostics Tnl ES assay (open symbols) and the
Roche TnT hs assay (closed symbols).
A 20% change was considered clinically significant. The 3 ¢Tnl concentrations were 24 ng/L (<), 36 ng/L (C1), and 49 ng/L (A),
and the 3 cTnT concentrations were 6 ng/L (#), 12 ng/L (M), and 23 ng/L (A). (Note that the negative and positive scales are
not equal.)

National Academy of Clinical Biochemistry Laboratory Medicine Practice
Guidelines: Troponin degerinde £+ %20 farkllik dnemli

TBD PREANALITIK EVRE SEMPOZYUMU Clinical Chemistry 56:8 (2010) 1
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Original Article

Mechanism of interference by haemolysis in the|cardiac troponin T

iImmunoassay

Ravinder Sodi, Simon M Darn, Andrew S Davison, Anthony Stott, Alan Shenkin
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Figure 2  Effect of haemolysis on potassium, haptoglobin and
cardiac troponin T (cTnT). The initial cTnT level was 0.1 ug/L.
Mean of duplicates are shown
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Figure 3 Interferogram showing the magnitude of the effect
of haemolysis on the cardiac troponin T assay. A decrease of
more than 10% from an initial level of 0.1 ug/L was seen at the
haemolysis index of approximately 31 arbitrary units (AU),
which is the haemolysis threshold in our clinical laboratory
using the Roche Modular Analytics unit. Note that in order to
show both the haemolysis index (bottom) and the correspond-
ing haemoglobin levels (top) on the same graph the x-axis is
categorical and non-linear

TBD PREANALITIK EVRE SEMPOZYUMU
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1 HEMOLIZ
- Sogally l ! ! Serum havuzu HEMOLiZ INDEKSI
' Serum -

Sl havuzu diltent
Estradiol 50.17 46.26 38.82 42.95 39.85 40.4 44.41
T.Testosteron 173.6 169.3 167.6 243.9 168.1 169.5 169.4
FSH 11.22 10.53 10.36 10.28 10.40 10.44 10.34
LH 8.40 7.93 771 7.80 7.78 7.64 7.56
B12 381.8 391.7 352.3 385.7 364.3 372 397.2
Kortizol 12.4 11.24 11.45 11.33 11.58 11.44 11.79
Ferritin 35.95 31.42 32.75 34.87 37.46
Folat 8. % Bias: 18 10.06 12.59 16.34 >20 >20
Insiilin 10.03 9.28 9.41 8.81 8.22 3.92
PRL 10.4 9.63 9.53 9.35 9.44 9.48 9.65
PTH 48.6 43.30 42.54 42.12 43.76 44 43.53
TSH 2.63 2.46 2.44 2.42 2.47 2.41 2.40
Troponin Ths 1.81 1.65 1.66 1.64 1.40 1.28

TBD-BD PREANALITIK EVRE SEMPOZYUMU
KAYSERI 2018



- . Steroidler gibi lipidlerde ¢oziinen analitler

‘ Turbidimetrik analizler
' FT4
= NCBl  Resouces'™ HowTo = Pr—r—

Display Setimgs: [+ Abstract Seand 10; | > > =

Case report: successful lipid resuscitation in multi-drug overdose with predominant tricyclic antidepressant

toxidrome. \-—_._______...—‘9

# Authar irfarmation

Abstract

\We raparl a casa of profound newelogic and cardiovascelar manifestations of incyclic anlidaprassant inbosacation folowing salf-poisoning wilth muliple
pramacauiicals incliding anviniptyliee in excess of 43 mgig, in a 5-pear-2ld male. Institetion of mechanical vestillion, voluma expansion

sysiemic gkalingation (pH 7.51), and imermifent bolus meteramingl resulted in QRS namowing but faled 1o resohe 1he developed shock. One 900
mi bolus of 20% ligsd emulsion follewed by 8 fusther 400 ml over 30 min was admmisienzd with resteraton of haemodynamic stadity, theraby
curtaing the meed for ongoing wasepressar medicahions. Assayed blood levels were conssstend with Bhe ipd smk’ bang 2 major efecter n the
obsened improvement

71 Free PMIC Ariche

Lipoproteinler reaktif antikorlarn izerinde baglanma bdlgelerini bloke ederek antijen-
antikor reaksiyonunu etkileyebilir, yanlis diisik veya yiiksek sonuclara neden olabilirler.

TBD PREANALITIK EVRE SEMPOZYUMU
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Serum LIPEMIK INDEKS SANTRIFUJ SONRASI (15000 g 15 dk)
1 havuz LIPEMIK INDEKS
©omow o= om | Serum difu;’nt 150 300 | 1000 | 1500 | 3000 127 47
Intralipid® havuzu
Estradiol 361 328 319 M _0/,20 bias L 322 322 -9%10.3
T.Testosteron | 43.61 43.56 42.04 41.29 -0/022.7 33.65 44.23 42.27 -9/55.5
Progesteron | 0.371 0.326 | 031 0.339 %24.5 0.406 | 0.32 0.308 kL 0/520.5
AFP 2.45 2.29 2.38 2.25 2.2 1.99 1.93 2.24 2.26 2.25 2.24 2.51
Ca-125 16.41 14.91 15.28 15.18 14.5 15.03 14.64 14.76 15.25 15.24 15.48 18.13
Ca-19-9 14.62 13.8 14.32 13.73 13.29 13.93 13.68 14.17 13.64 13.68 13.84 14.66
Ca-15-3 17.5 16 16.1 16.16 15.92 15 16.26 15.76 16.17 16.38 16.91 18.62
CEA 1.4 1.21 1.32 1.25 1.24 1.28 1.23 1.19 1.27 1.28 1.31 1.44
B12 481 445 445 444 433 424 445 443 438 445 452 474
Kortizol 9.71 8.99 9.26 9.02 8.95 8.83 9.23 9.29 9.42 9.38 9.57 9.24
Ferritin 62.48 56.1 57.17 56 55.05 55.66 54.57 55.95 57.18 58.26 58.76 63.77
Folat 8.16 7.67 7.79 7.16 7.22 7.21 7.26 7.24 7.95 8.06 7.5 8.17
ins[JIin 12.78 11.51 11.52 11.52 11.52 11.5 11.44 10.98 11 11.37 11.33 10.42
PRL 8.25 7.55 7.54 7.45 7.43 7.28 7.42 7.6 7.69 7.84 7.85 7.77
PTH 58 53 52 51 52 51 53 49 50 50 51 49
TSH 1.33 1.24 1.26 1.24 1.24 1.26 1.27 1.25 1.26 1.27 1.31 1.27
TBD-BD PREANALITIK EVRE SEMPOZYUMU 20

KAYSERi 2018




FIBRIN
Preanalitik fazda fibrin olusumuna etkisi olabilecek énemli faktorler

v Pihtilasma zamanini etkileyebilen hastalik ya da tedavi
v Uygun tlp tipinin secilmesi

v Tlplere kan alma sirasi

v TUpun karistiriimasi

v" Pihtilagma igin izin verilen sire

|

Fibrin olusumu, yanls ytksek cTnl sonucglarina neden
olabilir. Antikorun fibrine nonspesifik baglanmasi ya da l
indikator enzimin fibrin tarafindan maskelenmesi bu
interferansa katkida bulunan faktorlerdir.

Fibrin
kitlesi

Fibrin
Iplikcigi

TBD PREANALITIK EVRE SEMPOZYUMU
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PARAPROTEIN

Table 1. Summary of the Laboratory Investigations in Current Case

Age-Adjusted

Hormonal Testing Matrix Result Reference Range Method
Estradiol, pmol/L Serum 3073 18201 Immunoassay, Roche Cobas 602
Progesterone, nmol/L Serum 30 /L 0—5 Immunoassay, Roche Cobas 602
Total testosterone, nmol L Serum T.T U.1-1.% Tmmunoassay, Roche Lobas 602
Bioavailable testosterone, Serum 1.75 0—-0.43 Calculated using SHBG, total
nmol/L testosterone, and albumin; done with
Toche Lobas buZ and 10
Cortisol, nmol/L Serum 1250 at 10 am 100—450 Immunoassay, Roche Cobas 602 o
1422 o 2 ooy 20200 -
DHEA-S, pmol/L Serum 10.3 0.26—6.68 Immunoassay, Roche Cobas 602 2 | —y
17-OH-progesterone, Serum 2.5 0.6-5.2 Immunoassay, Roche Cobas 602 A
nmol/L. |
SHBG, nmol/L Serum 34 20—-130 Immunoassay, Roche Cobas 602 2
LH, U/L Serum 16 859 Immunoassay, Roche Cobas 602 oy
FSH, U/L Serum 27 67—-135 Immunoassay, Roche Cobas 602 ]
AMH, ng/mL Serum <0.16 <0.16 ELISA (Beckman Coulter) done o
with GEMINI | A
Inhibin B Serum =10 <10 ELISA (Beckman Coulter) done
with Tecan Sunrise plate reader
Ig@G, /L Serum 17.7 7—-16 Roche Cobas 602
Clone 1gG «, g/l Serum 9.9 None Sebia Capillarys2 (electrophoresis
and clone quantification) plus
Sebia Hydrasys for immunofixation
Free estradiol, pg/mlL Serum =<0.5 <0.5 LC/MS-MS, by Arup Laboratories
Total testosterone, nmol/l.  Serum =<0.2 0.3—-2.1 LC/MS-MS, at Centre Hospitalier
Universitaire de Sherbrooke
Free testosterone, pmol/L Serum <4 0—25 LC/MS-MS, at Centre Hospitalier

Universitaire de Sherbrooke

Immunofixation: IgG kappa gammopahty dehydroepiandrosterone-S; ELISA, enzyme-linked im-
tandem mass spectometry.

IgG: 177gL  (7-16)

- IgA: 24g/L (0.7-4.0)
IgM: 03g/L (04-23)
Kappa: 3L7g/L  (3.3-194)

St Lambda:173 g/l (571-263)
LR
—— — -
Paraproteinler antijen-antikor baglanmasini etkileyebilir.
[gG IgA IgM kappa lambda IgG k paraprotein yanlhs yliksek D-dimer, yanlis distik TSH sonuclarina neden olabilir

TBD-BD PREANALITIK EVRE SEMPOZYUMU 5
KAYSERI 2018 Fabienne Langlois, Journal of the Endocrine Society, %017



SERBEST VE BAGLI HORMONLAR

y

DENGE

ALB

TBG
YA ASSAY

CBG SHBG

Diyabetik ketoasidoz —> FT3, FT4 yliksekligi

Heparin —> FT3, FT4 yiksekligi

TBD PREANALITIK EVRE SEMPOZYUMU
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ILACLAR

In vivo heparin tedavisi in vitro FT3 ve FT4 duzeylerinde artis

in vivo in vitro Effect of maintenance haemodialysis on free T, estimates
Heparin Triglyceride 20 Free T4 pmol/l
* .
16} N
Time w
temperature al E—
Lipoprotien Lipase ﬁ .
8 . umol/l pre post
" IS 114 87 **
NEFA af p <005 WA 50 37+
HA 199 84 **
0 1 1 L 1 L L
pre post pre post pre post
Increase fT4, fT3 Analog - RIA Labelled Ab ED /RIA

J.R. Stockigt, C.-F. Lim / Best Practice & Research Clinical Endocrinology & Metabolism 23 (2009) 753-767

Fraksiyone ya da unfraksiyone heparin alan hastalarda heparinin indiikledigi lipoprotein lipaz
aktivitesi nedeniyle artan serbest yag asitleriyle tasiyici proteinlerden T3,T4'lin yerdegistirmesi
(preanalitik gecikme dnemli)
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ENDOJEN ANTIKORLAR

Biotin IgM antibodies present in 3%

of Finish population interfere in EIA
(Chen. PiosOne 2012)

¢)ﬂ“ ®

Smp:mdm

Case report: interference by anti-

streptavidin in ECLIA (sonson Ruiander, Arch
Patol Lab Med 2013)

Anti-RU

TBD-BD PREANALITIK EVRE SEMPOZYUMU
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AALIE1S HAAA-HAMA OTOANTIKORLAR ENDOJEN

antikorlar ANTIKORLAR

Etiyoloji Bilinen bir immunojen Bilinen antijenik stimulus  Oto-antikor, IgG'nin Fc
yok kismina karsi gelisen Ig M
Spesifite Disuk: Farkl Ig tirlerini  Yiksek Disuk: Farkli Ig tlrlerinin
baglar Fc boélgesini baglar
Affinite Duslk Yiiksek Dislik
Titre Distik Yiksek Aktif hastalikta yliksek
Ig IgG, IgM IgG, IgA, IgM Genellikle IgM
Prevalans %40 Mouse MADbs ile tedavi %5-10
edilen hastalarin %40- %70 Otoimmun
70'inde romatizmal hastalikta

Annals of Clinical Biochemistry Volume 48 September 2011
Sturgeon and Viljoen. Immunoassay error and interference

TBD-BD PREANALITIK EVRE SEMPOZYUMU
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HETEROFILIK ANTIKOR

7
Two types of Heterophilic cn;ibodies may attach %
.1 . " to a variety ot assay antibodies
Heterophilic Antibodies lt:;);nding siLs 2
TR R : a8 %
i B _constant " oy UK /
regions i 4 4 a / CGP'U re
£ - 4 N 7| Antibody
2 No \\ _ o e %
I \Analyt Y oo j} o %
NG s
Il. Idiotypic (c:nh-hypervarlaHe) Sindiog to N‘?.";,":';:‘
Lobel Assay Anfibodies ~
) Animal-derived pharmaceuticals — . -
: Interferansa neden olan
K’ Y | @ Drug Source  Ref# antikor kaynaklari:
’ x Antbody-crgeted imaging reagenfs  Mouse n Immu_r:]Oterapll asl, kan
Y Y:fiszzz,“‘:;x:'““’ Rat 4 transfiizyonu ya da tanisal
N g Hobodytreed g e 2 goriintilemede mouse
- J o 4 Anshymooge lobun Hoe % monoklonal antikorlarin
Robbit 26 kullanilmasi ve kanser tedavisi,
Anti-snake venom Horse 7 . . .
i ok S 8 mikrobiyal ajanlara ve yabanci
>\ A @ Dighind andigosin Fob Sep D hayvan proteinlerine maruziyet,
Factor VIl Pig Kl ihi i ¥
k '} s A 1 A7 RA gibi otoimmiin hastaliklar
Y x Vaccines Rabbit k) ( p, )
i e Chicken 33
TR Y e Patent Medicines Robbit 34
— JJ —— J blocking prot
il 4 Ref: Kricka, Lary J., "Human Anti-Animol Anfbody Inerferences n Immunological
—— - Acgs' i Cn 57942956 19%)
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HOOK ETKISI (KANCA ETKISI)

»
/: Capture O E 2. 3' * *
Antibody :> _ G > '9 M M
Antigen w — ———
o O signal § 1. / A :
probe
> £— | dee/ £
: h / 4, 5. .
| » e ; / " aeebd " AT °m
A / Steric Monovalent  Interference
» / hindrance binding
(auto)antibody concentration

* Mildly elevated prolactin level
* AVery large pituitary tumor

<-4 o]

AL
Solg-phase  Tumorderved  Laboled
capture prolactn  Getection
ntibody antibody Fadse-negative result
To distinguish
1. Large prolactinoma . Dilution of sample and recheck
2. NFPA prolactin
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CAPRAZ REAKTIVITE

Changing specificity of cortisol assays.

Cross reactivity (%)

Roche Centaur Immulite DXi Architect
Specificity of cortisol assays (serum steroids) 2014
Cortisol 100 100 100 100 100
Corticosterone 5.8 5.3 1.2 21 0.9
Cortisone 0.3 31.1 1.0 8.1 2.7
11-Deoxycortisol 4.1 233 1.6 17.8 1.9
17-a-OH-progesterone 1.5 1.2 0.2 53 0.6
Progesterone 0.4 < 0.1 < 0.1 0.50 < 0.1
11-Deoxycorticosterone 0.7 1.8 <01 0.9 = 0.1
Prednisolone 171 109 62 7.6 12.3
Sa-Tetrahydrocortisol 165 6.5 ” 77
Fludrocortisone Not tested Not tested 7? Not tested 36.6
Dexamethasone <01 0.2 <01 < 0.1 = 0.1
Specificity of cortisol assays (serum steroids) 2017
| Cortisol 100 100 100 100 100 |
Corticosterone 2.5 5.3 1.2 21 0.9
Cortisone 6.6 31.1 1.0 8.1 2.7
11-Deoxycortisol 49 233 1.6 17.8 1.9
17-a-OH-progesterone <01 1.2 0.2 5.3 0.6
Progesterone 0.4 < 0.1 = 0.1 0.50 <01
11-Deoxycorticosterone 0.6 1.8 < 0.1 0.9 < (.1
| Prednisolone 8 109 62 239 123 1
Sa-Tetrahydrocortisol <01 0.5?
Fludrocortisone 0.2 36.6
Dexamethasone < 0.1 0.2 < 0.1 < 0.1 < 0.1

Clinical Biochemistry 50 (2017) 1306—-1311

TBD PREANALITIK EVRE SEMPOZYUMU
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CAPRAZ REAKTIVITE

Estradiol immunoassays — interference
from the drug fulvestrant (Faslodex®)
may cause falsely elevated estradiol
results

October 18, 2016

Recalls and safety alerts

Recalls & alerts Kids Food Your Health Environment Consumer products
Home > Recalls & € «5 Share 4 Contrast oS Print

FASLODEX (fulvestrant) - Risk of Unnecessary Therapy Modification due to
Falsely Elevated Estradiol Levels

There have been reports that FASLODEX can interfere with estradiol blood tests and produce
incorrect results. Incorrect test results could potentially lead to beneficial therapy being

changed or stopped unnecessarily. In rare cases, misinterpreting a patient as premenopausal
can lead to unnecessary surgery.

HO

OH

7 (CH,)4SO(CH,),CF,CF,

FASLODEX

estradiol (E2)
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BIOTIN TEDAVISI

Biotin-free patient sample

—

Patient blood sample
contains analyte only

Biotin-containing patient sample

iy

n ¢

*
. 'Y Biotinylated Labeled
e antibody antibody
Patient blood sample

contains analyte and biotin

YANLIS DUSUK

@ ireptavi
® + + coated
® microparticle
° ‘ :
%
& Biotinylated Labeled
_— antibody antibody

" V Streptavidin
L1 + + J— coated

Sa ndWiCh fo rmat ’ Biotin in patient sample

Biotin-free patient sample

—

s

N
Patient blood sample
contains analyte only

Biotin-containing patient sample

——

N
(N
LA

Patient blood sample

contains analyte and biotin

Yarismal format
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Biotinylated
antibody

Biotinylated
antibody

Labeled

coated

Labeled
analyte

analyte

’ Biotin in patient sample



Biotin interfered with thyroid-function tests and other tests of serum obtained

from a patient with multiple sclerosis who had received a single dose of 300 mg ¢
biotin several hours before the blood sample was obtained.

Trambas et al. NEJM October 27, 2016

Table 1. Biotin Interference with Streptavidin—Biotin Immunoassays Leading to Falsely High Results in Competitive
Formats and Falsely Low Results in Sandwich Formats.*
Test Biotin-Affected Assay Non—Biotin-Affected Assay
Normal Reference Normal Reference
Result Interval, Adults Result Interval, Adults
Competitive immunoassays
Free thyroxine (pmol/liter) >100.07 12.0-22.0 11.3 9.0-19.0
Free trilodothyronine (pmol/liter) 17.3% 3.2-64 4.5 2660
Testosterone (nmol/liter) 4297 9.9-27.8 10.1 9.5-28.0
Estradiol (pmol/liter) 7407 <160 73 <160
Progesterone (nmol/liter) 125.47 <43 0.4 <4.1
DHEA sulfate (umol/liter) >27.1F 1.2-9.0 6.6 3.0-16.0
Vitamin B,, (pmol/liter) >14007 200-700 380 135-650
E:nMd\ immunoassays
yrotropin (mU/liter) 0.02% 0.50-5.50 1.30 0.40-4.00
Prostate-specific antigen (ug/liter) 0.041 0.25-3.00 0.60 0.25-3.00
Parathyroid hormone (pmol/liter) 0.6% 1.6-6.9 2.3 1.6-6.9
Luteinizing hormone (1U/liter) 0.2% 1.7-8.6 1.4 1.1-88
Follicle-stimulating hormone (1U/liter) 0.4% 1.5-12.4 8.5 1.0-120

* DHEA denotes dehydroepiandrosterone.

_£§§ults are falsely high owing to biotin interference.
soH¥ are falsely low owing to biotin interference.

TBD-BD PREANALITIK EVRE SEMPOZYUMU 32
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Is Biotin Skewing Your Patient’s Test Results?

Endocrine

Nnews How can we overcome biotin interference?

Welcome tO 2016: . Changfaa-utoanalyzer

= ‘ * Stop Biotin Therapy 12 hours prior to blood draw
IHE YEAR UF ENDULCKRINULDLGY

RY IS THYROID MONTH:

Is Blotin Skewing Your
Patient's Tost Rosuits?
You imiay be treating Sl for
overtlve

thing they dont
The Colorful Sagasl
Radiolodine Therapy
ay Hryrond tretimnnt evotved

\ ”lv 0 opstion

Is Thyroid Cancer Screening
Golng to the Dogs?
n have a remarkably high

TBD PREANALITIK EVRE SEMPOZYUMU
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Numunedeki biotinin streptavidin partikilleri kullanilarak nétralizasyonu

Table 2: Hormone results observed before and after biotin neutralization (protocol N5, shaded in grey) in the 23 samples. Data listed
according to biotin plasma concentrations.

5 volumes streptavidin reagent

Samples Biotin F13 FT4 T5H PTH 250HD  FSH LH  Prolactine Cortisol  Cpeptide
Units e/t pmol/L  pmol/L mUI/L  ng/L pg/L UL UL pg/l  peldl nmol/L
Reference values 3.1-68 12-22 0.27-42 15-65  30-60 6.2-19 0.37-1.47
V3 3.7 4.8 17.9 2.42 58.0 52 37 5.2 6.4 11.5 0.96
<[00 46 16.9 287 566 45 37 54 6.3 111 0.94
V12 43.9 5.0 19.3 1.16 40.1 46 117 623 16.6 10.8 0.98
<100 44 17.6 1.54 419 35132 68 16.4 10.3 0.98
V2 56.8 5.4 20.3 0.76 48.9 41 3.0 4.4 10.4 11.1 1.07
<10Q 48 185 1.07 545 33 34 48 10.2 10.8 1.11
P7 169 5.7 16.7 0.66 13.8 113* 099 575 30.6 15.9 0.34
<10Q 4.9 13.0 390 263 »70 27 89 32.6 13.6 0.42
P9 176 6.5 18.9 0.41 20.6 90.7 2.09 225 11.3 18.2 0.61
<100 5.8 15.3 240  39.9 545 58 34 11.3 16.1 0.74
P5 180 5.21 21.4 0.098 10.9 75.6 111 112 19.0 13.5 0.41
<100 4.6 15.8 1.05 287 2.7 4.6 199 20.3 11.8 0.54
P8 233 5.6 25.6 0.062 145 115 0.84 096 11.8 115 0.57
<100 4.8 17.7 1.46 347 484 376 174 12.3 10.1 0.80
P& 363 7.75 49.5 0.037 7.67 >140° 138 165 9.8 22,0 0.29
<10Q 4.5 18.6 1.87 203 685 132 592 11.8 17.9 0.67
19 407 8.68 56.4 0.02 7.98  >140° 022 056 24,2 20.7 0.43
<100 4.7 16.3 .21 225 265 20 24 28.2 17.6 144
Py 487 13.0 95.8 0.016 731 »140° 35 3.2 4.4 11.4 0.11
<100 5.2 14.6 149 305 65.1 489 243 6.9 1.5 0.491
P1 507 11.7  »>100 0.008 676 >140° 0.40 0.4 2.1 8.8 0.14
<100 4.9 17.6 083 229 173 49 54 3.0 6.0 0.62
Té 669 13.28 >100 0.021 8.63 >140° 0.28 047 9.4 17.7 0.09

TBD-BD PREANALITIK EVRE SEMPOZYUMU
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10 min centrifugation 3000 g

Supernatant discarded by
careful pipetting

Streptavidin
microparticles pellet

| volume serum/plasma

\ /

| hshaking at room temperature, 100 rpm

10 min centrifugation 3000 g

Supematant carefully
collected and assayed

Figure 1: Biotin removal procedure (neutralization protocal N5).

Piketty, 2017 Clin Chem Lab Med
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OTOANTIKORLAR

*** Makrohormon

Hormon-Immunoglobulin kompleksi

(Makroprolaktin, makro-TSH, makrotroponin, makrokalsitonin)
Rk Antitiroglobulin
*k Antiinsilin
*** Anti-T3, antiT4 antikorlar (otoimmun tiroid hastaligi olanlarin < %20)
cogunlukla Ig G ve poliklonal, hastalarin
cogu anti-Tg antikorlarina da sahip)

!

Olciim formati
Antikor titresi, affinitesi ve spesifitesi interferansi etkiler

Fahie-Wilson M, Best Practice & Research Clinical Endocrinology & Metabolism 2013

TBD-BD PREANALITIK EVRE SEMPOZYUMU
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IMMUNOASSAY REAKTIVITESI

700 ——Tosch AIA
A 4000 — en@ene Alboll Architect »
O EIA 600 s SEATENS IV
A Elecsys Richa £570
Il Centaur 500 R 3000 =— i d
@ Architect B > % —l— Senens Centaur &
= 4
40 A = > £
30 a E 20 g
= o 0
é 20 o ® 20 =
Z ° a
= 100
=
a
Gaas . 1 23 /3 4 5 36 T S 9 10 A1 42 43 14 e 1 2 3 4 5 6 7 8 9
Specimen Number
Figure 2 ..
Serum TSH levels determined with different immunoassay Real_(tIVIte
systems. Serum TSH values were determined in sera from 15 - EpltOD
patients with macro TSH with EIA (O), Elecsys (A), Centaur (H) - YakaIay|C| antikorlarinin affinitesi
and Architect (@), together with monomeric TSH levels shown - Inkubasyon Zamani
as open bars. Shaded areas indicate the reference range of TSH - Ornek di|usy0nuna baéh
determined with EIA.
Hattori, European Journal of Endocrinology (2016) 174, 9-15 Fahie-Wilson M, Best Practice & Research Clinical Endocrinology & Metabolism
2013
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Tiroglobulin olgiimiinde Anti-TG interferansi

A Anti-Tg interferansi immunometrik assaylerde
yaygin bir problem

A DTC olan hastalarin takibinde, Tg 6lgimiine anti-Tg 6l¢iml eslik etmeli

A TgAb-negative (both K & R) B TgAb-positive (both K y

so - 50
n =367 " / n=834 .
40 i

Tg*oIMA
(ug'L.)

Tg*IVIA
(pgll)
20

o 10 40 650

20
TQRIA (ugil)

Anti-Tg genel populasyonun %10’nunda Nonkompe_:_t e.FIf assaylerde
DTC %25'inde yanlis dlistk sonuclar

Otoimmun tiroid hastalarlnln %60’|nda Spencer et al. JCEEEN Tg-RIA and Tg-IMA precence of TgAb
2014; 99: 4589

TBD-BD PREANALITIK EVRE SEMPOZYUMU
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INTERFERANSDAN SUPHELENMEK

[liskili ilac, antikor
testlerle , ted.

beklenen Hayvanlarla
uyum calisma

Delta check

TBD-BD PREANALITIK EVRE SEMPOZYUMU
2018
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TIROID FONKSIYON TESTLERI

* Graves' disease

* toxic multinodular goitre

* toxic adenoma

» thyroiditis (post-viral, post-partum)

» drugs (amiodarone); excess iodine intake

* excess thyroxine ingestion

* pregnancy-related (hyperemesis gravidarum;

hydatidiform mole)

» congenital hyperthyroidism
« subclinical hyperthyroidism
« recent treatment for

hyperthyroidism

FT4/FT3 1

+drugs (e.g. steroids, dopamine)
» assay interference
*NTI

FT4/FT3
» subclinical hypothyroidism
+ poor compliance with thyroxine
+ malabsorption of thyroxine
+ drugs (e.g. amiodarone)
« assay interference
* NTI recovery phase
+ TSH resistance

FT4/FT3 |
TSH 1

+ autoimmune thyroiditis (Hashimoto's; atrophic)
* post-radioiodine therapy/thyroidectomy

* hypothyoid phase of thyroiditis

« drugs (amiodarone, lithium, TKls, ATDs)
*jodine deficiency or excess

= neck irradiation

* Riedel's thyroiditis

« thyroid infiltration (tumour, amyloid)

« congenital hypothyroidism

*NTI

» central hypothyroidism
+isolated TSH deficiency
+ assay interference

« assay interference; FDH

« thyroxine replacement therapy
(including poor compliance)

+ drugs (e.g. amiodarone,
heparin)

* NTI (including acute
psychiatric disorders)

* neonatal period

* TSH-secreting pituitary
adenoma

* Resistance to thyroid hormone

» Disorders of thyroid hormone
transport or metabolism

O. Koulouri et al. / Best Practice & Research
Clinical Endocrinology & Metabolism 27 (2013)
745—-762

Gurnell et al, Clin Endocrinol 2011 74(6):673-8
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TIROID FONKSIYON TESTLERI

Table I. Pitfalls in thyroid interpretation

Pre-analytical

* Anomalous binding of thyroid hormones (T4 & T3) to serum
proteins
* Genetic

Discordant TFTs

Step 1: Re-evaluate clinical history

Non-thyroida§l
illness (NTI)

. Drugfind e Age Pregnancy Thyroxine Confpun.dlng
) . changes therapy medications
+ Disease-induced
Consider: Consider: Consider: Consider:
- Pregnonc}' - neonatal period - |TSH (1% trimester; 2° to - confounding dietary - amiodarone
e Altered reference intervals for thyroid hormones or TSH - elderly ThCG) factors or medications - furosemide
-1TT4 & 1773 (from 1= - malabsorption syndromes - heparin
. Chi|d hood trimester; 2° to tTBG) - altered TH metabolism - corticosteroids
- changes in FT4 & FT3 - non-compliance - dopamine
. Preg nancy - pregnancy RR - other factors (see Table 2) - others (see Table 3)
= Old age
. Disrupled set point of the hypolho|amic—pituitory—ihyroid axis Step 2: Re-assess thyroid status
* Non-thyroidal illness (NTI), including acute psychiatric
illness
* Drugs
» Unusual thyroid conditions, including thyroid hormone ? hypothyroid ? euthyroid 2 hyperthyroid
resistance
e Specimens Step 3: Decide which TFT is most likely to be discordant
* Free fatty acid (FFA]
_“y . ( ) Step 4: Exclude TH &/or TSH assay interference
* Heparin artifact (consider specialist laboratory input)
Analytical - - - - -
hili ibodi Step 5: Investigate for rare genetic/acquired disorders of HPT function
* Heterophilic antibodies (consider referral to specialist centre)
+ Auto-antibodies
. . R
Table II. Effects of some drugs on thyroid function tests
Cause Drugs Effects

Inhibit Ihyroid hormone synrhesis or release Lithium, su”ony\urecs

from the Ihyroid g\cnd

Decreases friiodothyronine hormone production  Glucorticoids, propranolol, amiodarone, propylthiouracil

by inhibiting peripheral conversion of FT4 to FT3
Stimulate TSH secretion

Inhibit TSH secrefion

lodine, lithium, dopamine antagonists, cimetidine
Glucocorficoids, dapamine agonists, somatostatin
Inhibit T4 and T3 binding to transport proteins

Inhibit gaslroiniesﬁn(ﬂ clbsc)rplion of ingesled Cho|e5lyrumine, ferrous sulfate, aluminum hydroxide,

rhyrnid hormenes for those on H’lyroid treatment  and sucralfate

TBD-BD PREANALITIK EVRE SEMPOZYUMU

Phenytoin, sulfonylureas, diozepam, furosemide, salicylates

LFT4, L F13, T TSH

LF13 leads to T FT4

T TSH
LTSH
1 FT4, T FT3
LFT4, T TSH

O. Koulouri et al. / Best Practice & Research Clinical
Endocrinology & Metabolism 27 (2013) 745-762

KAYSERIi 2018
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ALGORITIM

Clinical suspicion or sere:

Sturgeon and Viljoen. Immunoassay error and interference

at a result is not correct.

Preanalitik faktorleri (Analit bagimsiz) gézden gegir

Result not confirmed.
Evidence of some kind of
error identified for original

result (e.g. error of
specimen identity, mis-sample

Report result if there is
unequivocal evidence that it is
correct. f not, inform clinician,

remove all relevant results from
laboratory computer and

on analyzer, etc). request further specimen.
Original result unequivocally confirmed. Undertake preliminary investigations,
keep dlinical staff informed and contact relevant manufacturer for advice.
i
¥ < ¥ < 7 > ¥ > ¥ > ¥ > ¥
Bilinen
miktarda
i standart .
Alternatif - i Mouse veya Farkli bir
assay D|Iusyon sUpnel HBT tavsan serum BES matriks
numuneye
eklenerek
tekrar analiz
T Y - . - h 4 - A g
| ; I

Results differing
more than

expected suggest

interference.

Jel filtrasyon kromatografisi

Results that are non-linear or differ significantly from the original
following any of the above suggest a high probability of
interference. Results that are linear or remain the same
post-ireatment do not necessarily exclude interference.

v

Consider whether more complex investigations should be
undertaken and if so undertake some or all of those below.

Different resulis
provide reliable
evidence of
interference.

Immunglobulinlerin selektif

Tandem -mass

ayinmi-Protein A, G

Figure 3 Flow chart showing sequence of investigations that might be undertaken to investigated suspected immunoassay interference
TBD-BD PREANALITIK EVRE SEMPOZYUMU
KAYSERI' 2018 G, ward et al.Clinical Biochemistry 50 (2017) 1306-1311



VAKA ORNEKLERI

Referans aralik

o~
TSH ( >100 0.270-4.20 plU/mL Assay | Alternatif | Referans
— A Assay arahk

175 10.93-1.7 ng/dL FT4  |1.75 |1.71 0.85-1.65
FT3 3.58 2.0-4.4 pg/mL TSH >100 | 0.05 0.34-5.6
A-TPO | 13.85 |<341U/mL
e 337 1m0
Dilii TSH TSHx DF i i

lusyon X PEG Islem Islem %
Hasta 5 i
oncesi | sonrasi recovery

1/2 95.35 1190 Hasta TSH >100 5.08 %5.3
1/5 28.90 | 144 Kontrol TSH 3.52 2.94 83.5
1/10 11.35 | 110
Dilusyon | TSH TSHx DF
kontrol
1/2 14.5 |30.2
1/5 5.9 29.5
1/10 3.1 31 TBD-BD PREANALITIK EVRE SEMPOZYUMU

KAYSERi 2018
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VAKA ORNEKLERI

Farkl sonuclar

TARIH TEST SONUC | Referans aralik
— Assay 1 Assay 2 Assay 3 Assay 4 Referans
0.9.08.2017 | Troponin I (\2.26) 0-0.1 ng/mL Troponin Troponin I Troponin I | TroponinI | arahk
Ths
CK 138 29-200 U/L
Troponin 0.003 0.002 0.001 <0.1 <0.014
CK-MB 13 <25 U/L
10.08.2017 TroponinI [ 1.5 Diliisyon | Troponin | Troponin
CK 64 Hasta xDF Azalm
VA |
PV I 1/5 0.187 | 0.935 3
recovery
14.08.2017 | TroponinI | 1.48 1/10 0.055 0.550
CK 39
1/20 0.002 0.04
CK-MB 12
- : @ )
PEG Islem Islem % recovery Diliisyon | Troponin Troponin
oncesi sonrasi xDF
Hasta 2.34 0.01 0.85 1/5 7.23 36 Nedenler:
Troponin Heterofil antikor, HAMA,
Kontrol 0.62 0.52 83.8 1/10 3.65 36.5 otoantikorlar, RF, kandaki
Troponin 1/20 1.64 32.8 endojen komponentler,
yuksek ALP aktivitesi,
HBT islem islem makro-immun kompleks
oncesi sonrasi olusumu
TroponinI | 2.34 2.18 G )

TBD-BD PREANALITIK EVRE SEMPOZYUMU
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Letter to the Editor AINN A LS O

Clinical Chemistry
@ ﬁ.‘r:'ntn I}a!g Med 2]_%1;52;1:59—213;7 o e LABO RATO RY
R |ss:€'2-23-zle;$ eI-SSN 22334;14 - o M E D I C I N E

Thyroxine (T4) Autoantibody Interference of Free T4

Concentration Measurement in a Patient i
Hashimoto’s Thyroiditis

Mi-Na Lee, M.D.!, Soo-Youn Lee, M.D.2, Kyu Yeon Hur, M_D.2, and Hyung-Doo Park, M.

Green Cross Laboratories!, Yongin: Department of Laboratory Medicine and Genetics®, Samsung Medical Cent Step 1

Medicine, Seoul; Division of Endocrinology®, Department of Medicine, Samsung Medical Center, Sungkyunkw: Ab (excess) Ag Ab-Ag Ab

Table 1. Comparison of thyroid hormane test results according to the method of detection >=>=+W "OD%‘“ p

Tlen Sl g‘“’"""s T T "R T T TR . w a e
(One-step) (Two-sep) GD%,P%“CD_.OD%,,%

freeTd ol 0 114317 1300 9011905 1673 BA-Z2M 118 10303475
Total T4 moll 14028  AL18-16216  MNottested  Notapplicable  Mottested  Notapplicable Notappicable Mot applicable
TSH mit 623 05478 9 034 1% 03-650  Notapplcable Mot applicable
Total T3 mll 1N 09279 1% 083246 LT 1129 Netappicable — Not applcable
Abbreviations: R, reference interval; RIA, radiommunoassay; T3, tiiodothyronine; T4, thyroxine; TSH, thyroid stimulating hormone.

ONE-STEP

Ab Ag Ag* Rb-Ag Ab-Ag*
%+GD+*GD+GD%+#I%

Two-step assay isaretli antijen ilave edilmeden 6nce yikama basamagiyla baglanmayan
fT4 ve interferans olusturan faktorler elimine ediliyor.

TBD PREANALITIK EVRE SEMPOZYUMU
2018



IMMUNOASSAY FORMATI

ASSAY

Kompetetif
(Yarismali)

Non-kompetetif
(yarismasiz, sandvig,
two-site
immunometrik)

TBD-BD PREANALITIK EVRE SEMPOZYUMU

ONE-STEP

nti-T3,4 (yanlis yuksek)

ONE-STEP

KAYSERI 2018

4 N
e Cross reaktivite

— Otoantikorlarla interferans

Nefelometrik
assay

Hook etkisi
Otoantikorlarla

Anti-Tg

interferans (yanhs diisik)

\ S

Heterofil antikor, HAMA

Cogunlukla yanhs yiiksek
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ALGORITIM

at TSH in 3-6 months

Klinikle uyumsuz TSH sonucu |

Review clinical history
Seri dillisyon f

» Unlikely assay interference

Alternatif platform

Interferans

High TSH recovery

Elevated Mot elevated

RF interferansi

heterofil antikor , ow e :

Hipotiroidili hasta serumuyla inkiibasyon

Makro-TSH

Jel filtrasyon kromatografisi

Presence of high molecular Dissociation of high molecular weight species by acidic elution buffer/
increased recovery after incubation with hypothryoid sample

Makro-TSH Loh et al. J Clin Endocrinol Metab, June 2012, 97(6):1823-182



Makro-TSH'iIn jel filtration kromatografisi ile konfirmasyonu

1gG Albumin Prolactin

30 4
150kD 69kD  23kD
V v V
25 1
Patient serum incubated with hypothyroid

r 20 serum: T HMW fraction, confirming excess
5 TSH binding capacity and macro-TSH
t (trangles).

154
L
4 Patient serum: TSH peak fraction that

10 - approximates the molecular size of IgG (dots)

54

0 e

30 K] 40 45 5 55 60 65 70 75 80

Blution volume (mL)

The Five Immunoglobulin (Ig) Classes

IgM lgG Secretory IgA IgE IgD
pentamor monomer dimer monomer | monomer
\\// \\/1 X iR /\\(/
4 |\
4
(LXC e L
Heavy chains 1" ¥ o 3 o
Number of
antigen 10 2 4 2 2
binding sites
Molecular wei
i weight 900,000 150,000 385,000 200000 | 180,000
Percentage of
total antiody in 6% 80% 13% 0.002% 19%
serum
Crosses placenta no yes no no no

—e—neat sample —a—mixed with high TSH serum (corrected for dilution)

Yiiksek molekil agirlikli TSH fraksiyonu artiyor

TBD-BD PREANALITIK EVRE SEMPOZYUMU
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Loh T P, JCEM 2012
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MAKRO-HORMON

Alternatif assay Immunreaktivitesine bagli Alternatif assay
olarak degisebilir

HBT Etki yok HBT

Seri dilisyon Recovery /' ya da N Seri diltsyon

(disosiasyon nedeniyle)

PEG ile presipitasyon

Disaridan analit
eklemek (hipotiroidili
hastanin serumu )

PEG ile presipitasyon
Recovery\]/ PEELIEEY

Recovery \l/

(Serbest anti-hormon
antikorlar eklenen analite
baglanir)

Diliisyon

1/1

Recovery % 135

1/2

1/5

MAKROPROLAKTIN

1/10

TBD-BD PREANALITIK EVRE SEMPOZYUMU
KAYSERIi 2018

Heterofilik Antikor

Farkl sonuclar
Recovery ¢
Recovery J,

Recovery |,
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250

HETEROFIL ANTIKOR INTERFERANSINI AZALTMAK

200 1

\ Y

150 1

100 1

Tracer antibody K57-1gG bound, kcps

Heterofilik antikorlarin farkli hayvan tirlerine ait Ig
G'ye reaktivitesi

\ E 300
Motseédg G| /"o : : 8
o ; (A Immunoassaylerde interferansi |2
: \ azaltmak mimkin g 21
carbohydrate §
L i - animal serum g
- animal nonimmune immunoglobulin g 1001
- aggregated mouse monoclonal IgG1 (MAK33) =
“blocking agent”assay antikorlariyla ayni tir
0.
Clin Chem Lab Med 2011;49(12):2001-2006 IgG  Fc Flab)2 196  Fc  F(ab)2
o Heterofilik antikorlarin murine Ig G1 fragmanlarina
TBD-BD PREANALITIK EVRE SEMP( reaktivitesi

KAYSERIi 2018



Yapilan islem

PEG ile
presipitasyon

Alternatif
immunoassay

Dillisyon

Heterofil antikor
bloke eden
tlp/reaktif

Protein G, A,
A/G, L

Disaridan
analitin
eklenmesi

Interferans kaynagi

Analit-Antikor
kompleksi (Makro)
Endojen antikorlar
(Heterofil, HAAA,
otoantikorlar)

Her sey olabilir

Hook effect
Heterofil antikor

Heterofil antikor

Analit-Antikor
kompleksi (Makro)
Endojen antikorlar
(Heterofil, HAAA,
otoantikorlar)

Otoantikorlar

Islem sonrasi
Distlik % recovery
Ig G ve M'in

tamamini, Ig A'nin
%50-80'ini ¢oktlirlr

Farkli sonuclar

Artmis degerler
Lineariteden sapma

Duslk % recovery

Duslk % recovery
Sadece Ig G'yi
baglar

Dislk % recovery

Sonug

Interferansa neden
olan yliksek
molekdl agirhkli
maddelerin varligini
gosterir

Analitik bir hata
yoksa interferans
varligini destekler

Asiri analit fazlaligi

Heterofil antikor

Interferansa neden
olan yuksek
molekil agirhikli Ig
G

Analit-Antikor
kompleksi (Makro)
lehine

Dezavantajlan

Farkli analitler icin PEG konsantrasyonu ?
Farkl analitler icin % recovery degerinin
belirlenmesi

PEG prosediirli analit icin valide edilmeli
Matriks etkisi nedeniyle 6lgim
yapilamayabilir

Coklu test interferansi icin uygun
olmayabilir

Spesifik degil

Alternatif bir assayle de ayni
interferans gorilebilir

Lineariteden sapma olmamasi
interferansi ekarte ettirmez

Heterofil antikor bloke eden
reaktiflerin kendisi de bazi assaylerde
interferansa neden olabilir. Islem
sonrasl! duslk recovery
eldeedilmemesi interferansi diglamaz

Pahali



CLINICAL AND
LABORATORY

STANDARDS
INSTITUTE February 2008

munoassay Interference by Enac: enor’ .
Antibodies; Approved Guide ine

his guideline discusse - Lhe nature and causes of interfering
ntibodies, as wc | s their effects on immunoassays and
echanisms by which interference occurs. Methods to identify
nd characterize the interferences are addressed along with

ssessment of methods used to eliminate interference.
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