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3 ayri spesifik test grubunun preanalitik
Ozellikleri

* Kriyoglobulinemi
* |drar Koruyuculari gercekten etkili mi?

* Agir metal 6lcumlerinde preanalitik etkenler



Hasta

60 Yasinda, Erkek hasta

3 gundur koyu renk idrar ve vicutta sarilik

6 aydir bacaklarinda dokiinti sikayetleri var

Dokintu kortikosteroid tedavisine ragmen duzelmemis!!!
Hemogram sonuclarinda anemi tespit edilince, anemi tedavisine
baslanmis ancak takip hemogramlarinda diizelme yok!!!!

Hemogram :

WBC 13 x 103/uL
RBC 2.0x10%/uL
Hb 12.0g/dL
Hct 22 %

MCV 111.7fL
RDW .......

PLT 124 x103/uL




Table 1 Complete blood count results at room temperature

vs 37 C'
At room At 37 C  Reference ranges
temperature

White blood cells 13.93 1527  3.8-10.0 X 10°/uL
RBC 2.0 3.1 4.0-6.2 X 10°/uL
Hemoglobin 12.1 12.6 13.0-17.5 g/dL
Hematocrit 22 32.5 40%-52%
Mean corpuscular 111.7 103.5 80-95 fL

Figure 1 Agglutinations on the complete blood count tube. It was volume

anticoagulated with K2-EDTA, analyzed at room temperature and red blood Mean corpuscular 61.4 40.1 25-34 pg

cell, Hemoglobin and Hematocrit results were discordant with each other. hemoglobin
Mean corpuscular 55 38.8 31-37 g/dL
hemoglobin
concentration
RBC distribution width  Cannot be 17.1 11.2%-15%

calculated
Platelets 124 142 150-400 x 10°/uL
[ ] [ )
K r I yo g | O b u | I n ? 'Measurements are performed from different samples. RBC: Red blood
cells.

Daha dnce hastada vaskdlit tablolari icin Kriyoglobulin
arastirmasi yapilmis, sonug negatifmis!!!



Tupler 6rnek alimi 6ncesi 37°C getirildi

Yine 37°C de hicrelerin ayrilmasi igin inktibe edildi.

Serum sekonder tuplere alindi ve 7 glin 4°C de bekletildi.
Hergiin goz ile inspeksiyon yapildi

6. ve 7. guinde!!! gozle goriinlr bir prespitat tespit edildi ve
Kryokrit 6l¢imu yapildi (%15)

Konfirmasyon icin drnek 37 dereceye alinarak ¢éziinmesi izlendi

Kriyoglobulin tespit edildi. Hasta HCV agisindan arastirildi
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Hepatitis C virus positive patient diagnosed after detection
of atypical cryoglobulin

Belkiz Ongen, Fehime Benli Aksungar, Bahattin Cicek, Isin Akyar, Abdurrahman Coskun, Mustafa Serteser,
Ibrahim Unsal




Kriyoglobulin 6lcimi /tespiti preanalitik fazdan ¢ok etkilenen bir
islem (On islemler 37 °C de yapilmazsa tespit edilemeyebilir!!!)

Laboratuvar uzmanlarinin bu konuda bilincli olmasi gerekiyor
Bazi kriyoglobulinler (mikst tip) , 5-7. ginde ¢okerler

Kriyoglobulin %90 oranla
HCV pozitif hastalarda
karsimiza ¢ikiyor, HCV
tedavisi ile miktari azaliyor

S6z konusu hasta hem yanlis
tedavi aldi
Hem zaman kaybetti!!

Sample withdrawal and transport are the most impor-
tant and the critical steps for detection of cryoglobulins.
Several groups have been described different analytic
approaches for detection of cryoglobulins™®****=%, The
main reason for false negative cryoglobulin results is
incorrect withdrawal and transport procedures. United
Kingdom National External Quality Assurance Scheme

(UKNEQAS) organization conducted a research about
detection and reporting of cryoglobulins in 137 labora-

tories: only in 36% of the |laboratories the analysis

was done without letting the temperature drop below

37 'C during serum separation, sample transport and

centrifugation'”’



Table 2 Classification of cryoglobulins and laboratory

findings'™'®
Cryoglobulin Content Related diseases Laboratory
type findings Kriyoglobulinler,
Type | Monoclonal Multiple Myeloma  Precipitation sogu kta damar |§|nde
= - Wald h- - 3 .e vepge °
ERHOF bl ensftory Nittdndh ¢6kme egiliminde olan

(IgG, IgM or Macroglobulinemia Hyperviscosity

IgA) or Bence  Lymphoproliferative non-spesifik antikorlar.

Jones protein/ disease related Vaskulit ve nekroza
TR IR THnociona neden olabilirler
light chains gammopathy
Light chain disease
Type Il Monoclonal HCV Precipitation
(mixed) immunoglobulins Essential within 7 d

(IgG, IgM or IgA) cryoglobulinemia HCV positivity
and polyclonal  Sjogren’s syndrome Decreased C3
immunoglobulins Rheumatoid arthritis Decreased C4
(usually IgG)  Chronic lymphocytic  Decreased

leukemia CH50
Type Il Polyclonal Essential Increased
(mixed) immunoglobulins cryoglobulinemia  autoantibodies Type | eryoglobulin concentrations are > 5 g/L, so that they tend to
Sjogren’s syndrome  such as ANA, precipitate within 1 d; whereas in mixed cryoglobulinemia, development
Systemic lupus ENA, AMA of precipitation can take a couple of days™, After the precipitation is
erythematosus observed samples should be incubated at 37 C again and dissolution of
rrenl infoctions the precipitates at this temperature should be confirmed. If the precipitates
(HBV, CMV, EBV, do not dissolve at 37 C, test should be reported to be negative. HBV:
HIV) Hepatitis B virus; CMV: Cytomegalovirus; EBV: Epstein-Barr virus; ANA:
Endocarditis Antinuclear antibodies; ENA: Extractable nuclear antigen antibodies; AMA:
N ) ) Antimitochondrial antibodies; HIV: Human immunodeficiency virus.
Biliary cirrhosis




Kriyoglobulin Tiplendirmesi Kriyokrit 3 kez 4°C SFile

yikandi ve en son 37-°C de

Ongen B et al, HOV patient with atypical cryoglobulin ¢O6zlinmesi saglandi. IFE ve
CZE/IS yontemi ile tiplendirildi

Immunodisplacement report
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= N Figure 3 Cryoglobulin immunofixation electrophoresis with SAS-1
agarose gel (Helena, United Kingdom). A polyclonal IgG and monoclonal IgM
) kappa are detected. T lane shows total protein electrophoresis of cryoglobulin
0 : " s - and an absent albumin band shows washing and isolating of the cryoprecipitate
is successfully performed.
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CASE REPORT
Figure 4 Cryoglobulin immunosubtraction was performed with V8 automated clinical capillary electrophoresis {Helena, United Kingdom). Arrows indicate
specifically subtracted parts of immunoglobulins which mean cryoglobulin is composed of these. In this report, a mixed cryoglobulin is present: Monoclonal IgM
kappa and polyclonal IgG and IgA heavy chains together with lambda light chain are detected (report shows heavy and light chains separately). Small frames indicate
zoomed fraces for monoclonal IgM kappa. Serum protein electrophoresis (SPE), shows fotal protein electraphoresis of cryoglobulin and an absent albumin band
indicates washing and isolating of the cryoprecipitate is fully performed.
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Hasta

38 yasinda erkek hasta

24 saatlik idrar orneginde katekolaminler ve metabolitleri istenmis
idrarin HCL ile toplanmis oldugunu distiniiyoruz. (Katologumuzda érnek
toplama kosullari yaziyor.)

Ornek calisiimadan énce

Adrenalin 18.9 <21lug/Gln olciilen PH degeri 5
Noradrenalin 64.2 <80 ug/Gln Volum: 2580 mL
Dopamin 3506 <400 ug/Gun !!!

Normetanefrin 164 <484 ug/Gin

Metanefrin 82 <261 ug/Gun

Doktoruna danisiliyor, ilac kullanmadigi 6greniliyor, yeni ve
kontrollt bir 24 saatlik ornekle tekrarlandigi zaman, tim sonuclar
referans araliginda bulunuyor
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Idrar koruyuculari etkili mi?

24 saatlik idrar testlerinde 6rnek hastanin kendisi tarafindan
toplaniyor (standardizasyonu cok zor bir asama)

Iki preanalitik faz var:
1. Ornegin toplanmasi ve Laboratuvara ulastirilmasi (Hasta)

2. llk Lab’ a ulastiktan sonra 6zel metabolit dlclimleri icin drnegin
hazirlanmasi ve merkez lab’a transportu (Saglik personelil!!)

2014 de yapilan bir calismada >65yas, kronik hastaligi olan
bireylerde, dogru ve uygun 24 saatlik idrar toplama orani <%50
bulunmus!!!! (Miller et al.)
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Calisma Diizeni: LABMED

15 erkek teknisyen arkadasimizdan spot idrar alindi. Hepsi isiktan
korundu. llk 6rnekleme yapildiktan sonra 4 parcaya bolindu

e 1. Grup: Ornek alindiktan sonra 30-60 dk icinde calisildi (pH:4-6)
e 2. Grup: Koruyucusuz 24 saat oda isisinda bekletildi (pH:6-8)

e 3. Grup: Koruyucusuz 24 saat 2-8 derecede bekletildi (pH:7)

4. Grup: 6 N HCL eklenerek 24 saat oda isisinda (pH: 2-3)

e 5 Grup: 6 N HCL eklenerek 24 saat 2-8 derecede bekletildi
(pH:2)

Bir testten toplam 75 sonuc uretildi (LC-MS/MS ve AAS testleri
oldugu icin maliyetleri disliktir®©)
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Urine Chemistry 03 (175) PR L e R AY

(Prof, Dr. med. Friedrich Maly)

Epinephrine  umol/L 171 RE 21077 071 .039 - .103 - +9,

R.RE 22 .329 .295 .162 - .428 12 v

to convert your results (s.21=14.10 and s.22=60.20) from ug/l -> umol/L used conversion factor : 0.00546

DoI{)amine umol/L 171 RE 20136 1.38 .759 - 2.00 -1 4 Q

R.RE 22 3.09 3.15 1.73 - 4.57 -2 =

to convert your results (s.21=208.0 and s.22=474.0) from ug/l -> umol/L used conversion factor : 0.00653

Homovanillic acid umol/L 171 ZX 21 24.97 26.0 14.3 - 37.7 -2 &+ 8

Meth.0-9999 22 70.26 74.2 40.8 - 108 -5

to convert your results (s.21=4.55 and s.22=12.80) from mg/l -> umol/L used conversion factor : 5.48900

5-Hydroxyindolea acid umol/L 171 ZX 21 22.44 22.2 12.2 - 32.2 b %

R.ZX 22 63.28 60.0 33.0 - 87.0 5

to convert your results (s.21=4.29 and s.22=12.10) from mg/l -> umol/L used conversion factor : 5.23000

Metanephrines umol/L 171 RE 21' ' .852 771 .424 - 1.12 alibs o +Q

Meth.0-9999 22 1.98 1.86 1.02 - 2.70 6 2

to convert your results (s.21=168.0 and s.22=390.0) from ug/l -> umol/L used conversion factor : 0.00507

NorEpinephrine umol/L 171 RE 21 .379 .371 .204 - .538 2 & 8

R.R 22 123 31:23° 1677 = 178 0

to convert your results (s.21=64.20 and s.22=208.0) from ug/l -> umol/L used conversion factor : 0.00591

Normetanephrine umol/L 171 RE 21 1.39 4.51 7831~ 219 -8 4+ (08

Meth.0-999 22 5.05 5.23 2.88 - 7.58 -3 o

to convert your results (s.21=255.0 and s.22=926.0) from ug/l -> umol/L used conversion factor : 0.00546

Vanillylmandelic acid umol/L 171 ZX 21  24.37 24.1 13.3 - 34.9 14 8

Meth.0-9999 22 80.23 79.4 43.7 - 115 il

to convert your results (s.21=4.83 and s.22=15.90) from mg/l -> umol/L used conversion factor : 5.04600
** BRAVO **

For additional available information see web-site: www.instand-ev.de EQAS

T



5-HIAA, VMA, HVA Degisimleri
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Idrar Katekolamin Degisimleri

Konsantrasyon mg/L
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Norepinefrin

350

300

250

200

150

100

50

ilk Sonug 24 saat oda 24 saat 2-8 °C  HCL 24 saat HCL 24 saat 2-8
sic. oda sic.

3 teknisyenin ilk sonuclari ile
bekledikten sonraki sonuclari
oldukca farkhydi

Taze 6rnek pH 7

Norepinefrin <80ug/gun
Dopamin< 400 ug/giln

idrarda katekolaminler ve
metabolitlerinin sulfatla konjuge
olmus formlari da var, biz free
formlarini 6lcliyoruz ( diagnostik
anlami olan kisim bu). Zamanla ve
asit PH ya bagh olarak konjuge
olmus molekuller unkonjuge olarak
free forma donusuyor.

C Dopamin
1.000

900 " L =

800 353 873 866 855

700

600 661

500

400 286 298 307 309

300 215 t j !

200 258 254 263 264

100

ilk Sonug 24 saat oda
sic.

24 saat 2-8 °C  HCL 24 saat HCL 24 saat 2-
oda sic. 8°C




Rutin calisma
sirasinda idrar
katekolaminleri
calismasi oncesi icin
yapilan pH olcumleri

Referans araliklari:
Epinefrin <21ug/giin

Norepinefrin <80ug/gin
Dopamin< 400 ug/glin

Alkali pH da oto-
oksidasyondan dolayi
molekilu kaybederken asiri
asit pH da dekonjugasyondan
dolayi yiiksek sonuclar
bulabiliyoruz

idrar Norepinephrine Epinephrine Dopamin pH
2614718417 15,824 4,206 96,017 2
5217975571 34,165 9,26 257,08 4
5217973825 11,914 1,808 72,248 3
5217973701 0,717 0,871 83,902 3
5217973706 31,408 12,802 332,059 4
5217973707 5,23 1,73 88,552 3
5217973704 17,849 1,884 103,061 3
5217973703 1,584 0,646 24,349 5
5217970394 12,779 2,634 70,038 3
5217973702 4,943 1,41 47,982 4
5217973696 14,991 4,045 242,104 4
5217973229 17,936 5,18 70,012 1
5217972301 6,709 1,846 62,734 3
5217973351 13,509 3,348 87,315 3
5217970396 27,133 3,579 205,596 3
5217973698 8,873 2,77 47,196 5
5217973700 11,945 3,17 170,23 5
5217973697 17,824 2,835 140,382 3
5217973694 35,095 2,999 165,761 3
5217973699 8,428 2,367 139,277 3
5217973705 12,799 2,091 104,118 4
5217973347 14,315 4,655 306,991 4
5217972300 16,763 1,173 71,623 3
5217970479 5,439 2,283 103,131 3
5217969436 8,807 1,845 133,381 4
5217973379 11,838 4,992 406,824 5
5217973695 3,975 2,346 46,294 4
5217978232 7,916 2,081 59,297 4
5217978234 4,45 2,979 92,562 2
5217976769 20,262 2,954 100,867 6
5217978230 7,157 U,557 80,908 3
4515199333 12,527 3,909 74,085 2
5217971234 10,27 2,054 111,791 2
4515204226 8,591 4,953 56,414 4
5217978662 7,713 2,076 101,412 4
5217977103 7,47 0,373 250,095 3
5217977805 40,161 6,258 172,067 1
5217978665 22,643 45,111 117,301 4
5217978133 40,481 2,48 191,111 3
5217978484 24,616 2,602 255,704 1
5217977552 3,29 1,412 65,878 1
4515199343 38,714 5,613 184,335 4




Preservation of urine free catecholamines and their free O-
methylated metabolites with citric acid as an alternative to
hydrochloric acid for LC-MS/MS-based analyses
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Preanalytical requirements of urinalysis
Joris Delanghe*, Marijn Speeckaert?

'Department of Clinical Chemistry, Ghent University Hospital, Gent, Belgium
2Department of Nephrology, Ghent University Hospital, Gent, Belgium

*Corresponding author: joris.delanghe@ugent.be

Abstract

Urine may be a waste product, but it contains an enormous amount of information. Well-standardized procedures for collection, transport, sample
preparation and analysis should become the basis of an effective diagnostic strategy for urinalysis. As reproducibility of urinalysis has been greatly
improved due to recent technological progress, preanalytical requirements of urinalysis have gained importance and have become stricter. Since the
patients themselves often sample urine specimens, urinalysis is very susceptible to preanalytical issues. Various sampling methods and inappro-
priate specimen transport can cause important preanalytical errors. The use of preservatives may be helpful for particular analytes. Unfortunately,
a universal preservative that allows a complete urinalysis does not (yet) exist. The preanalytical aspects are also of major importance for newer
applications (e.g. metabolomics). The present review deals with the current preanalytical problems and requirements for the most common urinary
analytes.

Key words: flow cytometry; preservatives; sample preparation; urinalysis
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“ Studies on the stability of
metabolites in urine have
yielded mixed results and
variable recommendations
on appropriate preservatives
and methods of collection”

Spot idrar veya bir gecelik idrarlar ideal 6rnekler
olarak gosterilmeye baslandi!!1-2016
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Catecholamines
Fractionated by LC-
MS/MS, Urine Free

LABORATORIES

National Reference
Laboratories

Specimen Required

Patient Preparation
Drugs and medications may affect results and should be discontinued for at
least 72 hours prior to specimen collection, if possible.

Collect

| 24-hour or random urine. Refrigerate 24-hour specimen during collection.
Specimen Preparation

Thoroughly mix entire collection (24-hour or Random) in one container.
Transfer a 4 mL aliquot to an ARUP Standard Transport Tube. (Min: 2.5 mL)
Catecholamines are not stable above pH 7. The pH of such specimens must be
adjusted by the addition of 6M HCl acid or sulfamic acid prior to transport. A
pH less than 2 can cause assay interference. Record total volume and
collection time interval on transport tube and test request form.
Specimen preservation can be extended to 1 month refrigerated by
performing one of the following:
Option 1: Transfer a 4 mL aliquot (Min: 2.5 mL) to an ARUP Standard Transport
Tube. Adjust pH to 2.0-4.0 with 6M HCI.
Option 2: Transfer a 4 mL aliquot (Min: 2.5 mL) to an ARUP Standard Transport
Tube containing 20 mg sulfamic acid (ARUP Supply #48098), available online
through eSupply using ARUP Connect™or contact ARUP Client Services at
(800) 522-2787. (Min: 2.5 mL).

Storage/Transport Temperature
Refrigerated. Also acceptable: Frozen.

Unacceptable Conditions
Room temperature specimens. Specimens preserved with boric acid or acetic
acid. Specimens with pH greater than 7.

Remarks

Stability
Ambient: Unacceptable; Refrigerated: 1 week (unpreserved), 1 month
(preserved); Frozen: 6 months (preserved)


http://www.google.com.tr/url?sa=i&rct=j&q=&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwiAjZ697rrMAhWEXBQKHXyyCfEQjRwIBw&url=https://twitter.com/aruplabs&psig=AFQjCNHGuF7xzCyLnKMpiN-JxR2ZAETLig&ust=1462260362471901

Hasta

2 yasinda erkek hasta

1 ay 6nce cinko diizeyleri 0,95 ug/mL ( Referans
aralig1 0.70-1.30)

Yeni 6lciim sonucu 1.92 ug/mL (tekrari ayni
yondedir)
Doktoru suplement vermedigini soyluyor???



Agir metal olcimleri

Serum Cinko olcimleri

Haftada ~ 1200, ayda ~ 5000 sonuc uretiyoruz
Yontem: Flame AAS ve ICP/MS

Referans araligi 0.70-1.3 ug/mL=mg/L= ppm
Preanalitik kontaminasyona cok acik bir test!!!

Porsiyonlama cok dikkatle yapilmali, tipten
tipe aktarilmali, pipet ucu 6rnege temas
etmemelillll




Laboratuvarimizda bir ¢alisma yapildi:

Ayni cinko ornekleri 4 e ayrildi.

Otoanalizorde 1 test, 4 test ve 10 test calisildi:

Cinko Duizeyleri Islem Otoanalizrde 1 | . . < 10 44est| Otoanalizérde 10
(ppm) Ref.Araligi | yapilmayan | test cahisildiktan alisildiktan sonra | €St galisildiktan
0,70-1.30 ornek sonra calls sonra
20 Denek Ortalamasi| 0,825 0,91 1,26 1,663**
% Fark 10 52 101

** (st referans araligini (URL) gecen sonuglar




*Cinko/Agir metal 6lctimleri icin ayri drnek alinmali
*MUmbkunse 6rnek eser element tliptne alinmali!!
Bu her zaman miumkun olmuyor: jelsiz kuru tup
*Ornekten pipet ile porsiyonlama yapilmamal

*Baska cihazlarda calisma yapilmis érneklerden
calisiimamali

* Aluminyum, Bakir, cinko preanalitik kontaminasyona en
acik agir metaller

*Selenyum en az preanalitik kontamine olan agir metal
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Control of Preanalytical Variation in Trace Element Determinations;

Approved Guideline

This document provides guidelines for patient preparation, specimen collection, transport, and processing
for the measurement of trace elements in a variety of biological matrices.
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