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Samples Errors

Errors in Laboratory Medicine
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Where is Order of draw Important?

Action
brain
thﬂh?unh@ — % @ Laboratorian's
brain Interpretation brain

GER, Transportation

IEFizure 10 The brain-to-brain loop for laboratory testing 40 The Brain-to-Brain Loop Concept for Laboratory Testing
wears later 40 Years After Its Introduction

Mario Plebani, MD," Michael Laposata, MD, PhD,? and George D. Lundberg, MD*
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Problems Associated with incorrect Order of Draw

* Hypernatremia -> Sodium Citrate / NaEDTA
 Hyperkalaemia n
* Hypocalcaemia

*  Hypomagnesaemia
. Low Zinc — KEDTA
 Low lron
* LowALP -
« Poor coagulation = transfer of anticoagulants

 Dilution effects = tipping of samples
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Case

* Sodium 136 mmol/L (135 - 145)
« Potassium 7.1 mmol/L (3. 5-5.0)
* Urea 5.1 mmol/L (1.0-7.0)

« Creatinine 71 umol/L (60— 120)

« Calcium 1.39 mmol/L (2.10- 2.60)

* Alk Phos 351U/ L (30 -130)
« Albumin 40 g/L (36 — 52)
Cause

eSuspected potassium EDTA contamination
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Order of Draw

* Originated based on a paper from 1982 by
Calam and Cooper

« Still referenced in CLSI guidelines.

Recommended *‘Order of Draw™ subject. The first tube, an 551, was
for Collecting Blood Specimens immediately followed by an EDTA-K;
into Additive-Containing Tubes tube. Mext we reversed the order of draw
_ for a second venipuncture and a second
To the Editor: pair of specimens from the control. As
The problem of interferences in lab- expected, the results for the two
oratory methods is well documented (1), EDTA-K; tubes had the potassium in-
as 18 'f‘]:"" 'ml’“':.*““ fhﬁﬁt proce- creased and the calcium suppressed.
dures for collecting an ng blood -
apociasens (3-5). Rmmugthaqrdqufdnwhﬂmm-
Here, we direct attention to a problem parent contaminating effect on the re-
that ean occur when blood is collected sults for the SST tube, which suggests
into & tube containing an additive just that contamination is most likely when
before blood is collectsd into a tube there is difficulty with the venipuncture,
containing no additives, and we &m- as was noted in our five cases. Never-
phasizs the need to adhere to the correct "
“order of draw” when different tubes are theless, we recommend t]ut specimens
used for multiple blood sampling from should always be drawn in nonadditive

a single venipuncture. tubes before additive tubes, to obviate
- poasible contamination,
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CLSI Guidelines

5.10 Step 10: Order of Draw

The following order of draw is recommended for both glass and plastic venous collection fubes when
drawing nmiltiple specimens for clinical laboratorv testing during a single venipuncture. Its purpose is

to avoid possible test result error due to additive carryover ™ All additive tubes should be filled to their
stated volumes (see Section 8.9.1[107).

(1} Blood culture tube

(2) Coagulation tube (eg. blue closure)

(3)  Serum tube with or without clot activator, with or without gel (eg. red closure)
(4) Heparn tube with or without gel plasma separator (eg. green closure)

(3) EDTA tube with or without gel separator (eg, lavender closure, pearl closure)
(6) Glycolytic inhibitor (eg, gray closure)
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Is Order of Draw a Myth?
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Controversy!

Blood Samples Reflect
\ Info From Tumor
i » Biopsies in NSCLC

Reuters Health Information

For Coagulation Monitoring, It Doesn't Matter

Transplant

Which Tube You Draw First

By Will Boggs MD
May 08, 2014

- & comments

EDITORS' RECOMMENDATIONS
Electrolytes: The Salts of the Earth

‘Overview of Urea and Creatinine

DRUG & REFERENCE INFORMATION

Disseminated Intravascular
Coagulation

Miscarriages Caused by Blood
Coagulation Protein or Platelet
Deficits

A iaand T
Pregnancy

topenia in

(= Print Email
NEW YORK (Reuters Health) - Despite rules that say blood
should be drawn into fubes in an order chosen to reduce the
risk of cross-contamination with additives from a previously
filled tube, it just doesn't matter, researchers from Belgium
report.

"On theoretical grounds, the order of draw has some rational
reasoning," Dr. Christophe Indevuyst from Onze-Lieve-Vrouw
Ziekenhuis, Aalst, Belgium told Reuters Health. "In practice
however, our study in the field of routine coagulation testing
and others like it in the field of biochemistry, using modern-day
vacuum tube blood collection devices, has shown that it has
negligible to no effect on test results.”

"Previous experiences had taught us that on occasions, when
the order of draw was not respected, no erratic results were
produced," Dr. Indevuyst said. "We performed this study to test
our initial thoughts and assumptions. Furthermore, other recent
studies, mostly in the field of biochemistry, were not able to

detect contamination with anticoagulants such as EDTA when the order of draw was not respected.”

Specifically, Dr. Indevuyst and colleagues looked at possible effects on the prothrombin
time/international normalized ratio (PT/INR) and the activated partial thromboplastin time (APTT) in five
different orders: when the citrate tube is drawn as the first tube (without a prior discard tube). second
tube, after a heparin tube, after a serum tube with clot activator, and after an EDTA tube.

There was no significant difference in INR when the PT was measured on the first tube or second tube
(the "standard") or when the citrate tube was filled after a heparin, EDTA, or serum tube with clot
activator, they reported April 8th online in the International Journal of Laboratory Hematology.

There was a statistically significant difference between APTT measurements under the different orders,
but the difference was clinically negligible and would not have led to any different clinical action, the

authors say.

"Not respecting the order of draw should no longer result in a new phlebotomy being performed,” Dr.
Indevuyst said. "Our results also confirmed that for straight-needle phlebotomy, a discard tube is not
necessary for coagulation testing. Furthermore, | concur with other authors that the correct use of the

REUTERS :p |

= Prosthetics and More: J Longer Donor
.
1 Is 3D Organ Printing i Telomeres May €
Next? Survival After Cel
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Dr Cornes notes that the evidence in support of a strict
order of draw is virtually non-existent, but still
recommends that this process occurs.

Just another one of those outdated practices and/or
myths in health practice that are so hard to shift?

draw a CBC before a chemistry AND expect hypocalcemia
and hyperkalemia in the chemistry specimen!

In a large system core laboratory, we see the typical
pattern of hyperkalemia/hypocalcemia at least once a
week

We can expect an uptick in those typical
hyperkalemia/hypocalcemia cases now as the
uninformed nurses spread word that "it doesn't matter".
The order of draw is an established best practice, and
must remain so, if only to not confuse phlebotomists at
large.

as Dr. Cornes says, when ideal phlebotomy is not
possible, and since following the "best practice" of
established order of draw has no detrimental impact on
results, we must continue this as the best practice,
especially as it's taken such a long time and practice to
get embedded internationally.
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Effect of Carryover of Clot Activators on Coagulation
Tests During Phlebotomy

Yoko Fukugawa, MA,! Hiroaki Ohnishi, MD,! Takahiro Ishii," Ayako Tanouchi,' Junko Sano,’
Haruko Mivawaki,! Tomonori Kishino, MD,! Kouki Ohtsuka, MD,! Hideaki Yoshino, MD,2
and Takashi Watanabe, MD!

Results of Coagulation Tests of the First and Second Tubes
(Mean + Standard Deviation)

Healthy Volunteers Patients Taking
(n=175) Warfarin (n = 25)

First Tube Second Tube First Tube Second Tube

PT (%) 99.3+34 99.4 + 3.0 455 +13.6 458+ 127
PT ratio 096+0.05 095+0.05" 159+025 1.57+0.24*
PT-INR 0.95+0.06 094+006" 1.86+040 1.84+0.37*
aPTT (s) 36.9+43 369+472 455+ 78 452 +7.6
Fibrinogen 3119 +68.3 314.0+69.6 3523 +68.4 362.4 + 75.57

(mg/dL)
DD (ug/mL) 0.28 +0.18 0.28+0.18 090+1.77 0.93+1.76
FMC 290+166 342+335 405+6.09 4.09=+5.84
(ug/mL)

aPTT, activated partial thromboplastin time; DD, D-dimer; FMC, fibrin monomer
complex; PT, prothrombin time; PT-INR, prothrombin time—international
normalized ratio;

* The first and second tubes were drawn before and after the serum tube, respectively.

TP<.0l.

tp<.05.

The Royal Wolverhampton NHS'|
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In conclusion, the present study suggests that the camy-
over effect of the clot activators m the senum fubes on major
coagulation tests 15 numimal in the clinical sethng. Therefore, a
“coagulahion after semm™ blood draw sequence may be accept-
able when standard phlebotomy procedures are used. Further
studies meloding a large mumber of patients and the use of
other coagulation tests are needed fo venfy the feasibility of a
“coagulation after semm” blood draw sequence.
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The order of draw: much ado about nothing?
C. INDEVUYST, W. SCHUERMANS, E. BAILLEUL, P. MEEUS

Table 2. Summary of the results

T (INR) APTT (s)
Mean bias (95% CI) Mean bias (95% CI)
Median (IQR) 95% significance Median (IQR) 95% significanoe
Phase 1
Reference 2.6 {2.1-3.0) 33.9 (31.6-37.0)
{m = 95] im=95)
First tuhe 26 (2.1-3.0) 0001579 34.5 (31.8-37.00 01379
(n = 95) {—0.02008 to 0.02323) i = 95) (—0.04729 10 0.3231)
F= 06205 F= 00227
After heparin 2.6 {2.1-3.0) 0.002021 33.7 (31.4-36.7) —0.1742
(m = 94) {—0.01107 to 0.01511) i =93) {(—0.4069 to 0.05855)
F=04915 F= 02668
Phase 2
Reference 2.7 (2.2-3.3) 34.0 (31.4-37.0)
{n=91) =93
After EDTA 27 (2.2-3.3) — 0,00 264 4.0 (31.2-36.8) —0.224%9
{m=91) {—0.04161 to 0.01633) im=93) {—0.4012 to —0.04870)
P =0T603 P = 0.0016
After serum 27 (2.2-3.3) 0007033 344 (32.0-37.4) 0.2180
{m=91) {—0.01554 to 0.02961) i =93) (0.032860 to 0.4032)
PF=03388 PF=0.0215

FT, prothrombin time; INR, international normalized ratio (reference range: <1.2); APTT, activated partal thrombo-
plastin ime ({reference range: 24-31 s); CI, confidence interval; IQR, interquartile range.
P-values derved from Wilcoxon signed rank test.

Int J Lab Hematol. 2
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The order of draw of blood specimens into
additive containing tubes does not affect
potassium and calcium measurements

A Majid, D C Heaney, N Padmanabhan, R Spooner

Table 1 Mean concentration differences between first and

final blood samples for control and trial subjects. Results are Table 2 T tests between paired and unpaired analyte
expressed as mean difference (SD) concentrations
n Porassium Calcium Potassium Calcium
(mmoll) (mmoll) Control pre v post p = 0.68 p=0.26
Control 12 0.025 (0.205) 0.014 (0.041) Trial pre v post p =052 p=0.15
Trial 34 0.015 (0.131) -0.011 (0.044) Control v trial p=0.87 p=0.09

from damaged cells and this high extracellular
potassium leads to depolansation of local cells
cauzing calcium ro flood into them, resulting in
high potassium and low calcum measure-
ments,

We conclude that the order of draw does not
effect the potassium and calcium measure-
ments but difficult venepuncture may result in
high potassium and low calcium concentra-
tions as a result of local factors.
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Gianluca Salvagno, Gabriel Lima-Oliveira, Giorgio Brocco, Elisa Danese, Gian Cesare Guidi

and Giuseppe Lippi*

The order of draw: myth or science?

MHS Trust

fable 1 Kesults [median and W) and Bias (mean and ¥%'% contidence interval) of potassium, sedium, calcium, magnesium, and phospho-
rus measured in serum tubes collected before or after either a EJ—EDD’L or sodium citrate tube.

Before

After

Bias

K,-EDTA tube
Potassium, mmol/L
Sodium, mmol/L
Calcium, mmaol /L
Magnesium, mmaolfL
Phosphorus, mmolfL

Sodium citrate tube
Potassium, mmolfL
Sodivm, mmol/L
Calcium, mmaol /L
Magnesium, mmaol/L
Phosphorus, mmaol /L

&40 [4.17 to £.62)

143 (142 to 144)
2.41 (2.35 to 2.46)
0.85 (0.81 to 0.89)
1.06 (0.97 to 1.18)

&.50 (427 to &.87)

144 (142 to 145)
2.38 (2.32 to 2.44)
0.85 (0.80 to 0.88)
1.05 (0.94 to 1.18)

445 (4.24 to 4.68), p=0.064

143 (142 to 144), p=0.091
2. 41 (2.36 to 2.45), p=0.095
0.84 (0.81 to 0.87), p=0.127
1.06 (0.97 to 1.15), p=0.070

454 (.34 to 4.95), p=0.058

184 (142 to 145), p=0.170
2.3B (2.33 to 2.45), p=0.054
0.84 (0.80 to 0.88), p=0.231
1. 04 (0.94 to 1.20), p=0.063

0.04 {~0.01 to 0.08), p=0.127
0.2 (-0.1 to 0.4), p=0.182
0.00 {0.00 to 0.01), p=0.190
-0.01 (-0.02 to 0.01), p=0.253
0.00 {0.00 to 0.01), p=0.141

0.04 (0.00 to 0.08), p=0.056

0.1 (-0.1 to 0.4), p=0.341
0.01 {0.00 to 0.02), p=0.108
0.00 {-0.01 to 0.01), p=0.462
0.00 {0.00 to 0.01), p=0.126

Clin Chem Lab
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Our Studies! — Adding EDTA analysis.

Short report

Effect of order of draw of blood samples during
phlebotomy on routine biochemistry results

Raashda A E&u\ain’\an,1 Michael P [Ztnmes,1 Simon J Whiteheatl,1 Nadia Dlhunus,‘
Clare Ford," Rousseau Gama'?

Table 1 Serum analyte concentrations in blood samples collected before and after collection of the
EDTA blood sample

Sample taken Sample taken
Analyte Posture before EDTA after EDTA p Value
EOTA (mmald) Sitting <0.2 <0.2 1.0
Lying <0.2 =02 1.0
Potassium (mmol'l) Sitting 4.1 (0.25) 4.2 (0.30) 0.5126
Lying 4.1 (0.30) 4.1 (0.25) 0.7690
Adjusted calcium (mmalA) Sitting 2.20 (0.06) 2.23 (0.07) 0.2633
Lying 2.18 (0.05) 2.20 (0.07) 0.3916
Magnesium (mmol/l) Sitting 0.79 (0.05) 0.81 [0.05) 0.3540
Lying 0.80 (0.07) 0.80 [0.05) 0.8272
ZAinc (wmalA) Sitting 13.32 (258) 13.94 (256) 0.5586
Lying 13.00 (2.52) 13.17 (2.55) 0.8736
Alkaling phosphatase (IU/) Sitting 64.31 (18.59) G6.08 (19.64) 0.8247
Lying 64.00 (17.87) 64.42 (18.37) 0.9556
Iron (mmall) Sitting 15.93 (3.91) 16.12 (4.02) 0.9030
Lying 15.54 (4.09) 15.67 (4.17) 0.9378

Results are expressed as mean [S0).
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Incorrect order of draw of blood samples
does not cause potassium EDTA sample

contamination

M. P CORNES", R. A. SULAIMAN", 5. J. WHITEHEALr,
M. OTHOMNOS', C. FORD" and R GAMA™

‘Department of Uimion! Chemisiry, New Cross Hosmita; avd *Ressarok [eshituls,

Henfthorre Snrmees, [riversity of Wolverkampton, West Midlmds, (7K

Table 1. Serum anahte concentratons in blood samples
collected from 11 subjects before and after collection of the
EDTA blood sample.

Analyte Before EDTA ~ After EDTA P walue
EDOTA {mmialL <02 <0.2 1

Potassaum (mmolL) 4.2 (0.22) 4.2 {025 0571
Adpsted Calcium (mmell) 2.37 (0.021) 239 (0045 0372
Magne=aum {mmalL) 0.82 {0.052) 0.B3 (0L047) OULBOO
Tinc (umoll) 16.9 {&.23) 174 (665 0843
Alkahne Phosphatase (WL 64.2 (21.8) 65T (225) 0872
Creatinine (wmolL) 79 (11.00 T9(11.2) 0855

Results expressad as mean (S0

The Royal Wolverhampton NHS'|

MHS Trust

CONCLUSIONS

e|ncorrect order of draw
under ideal phlebotomy
conditions does not cause
EDTA contamination
irrespective of closed blood
collection systems

BrJ Biome :
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The Science! (Or Reality)
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Contamination of lithium heparin blood by K2-ethylenediaminetetraacetic acid
(EDTA): an experimental evaluation

Gabriel Lima-Olivaira®'2, Gian Luca Salvagno', Elisa Danese’, Giorgio Brocea', Gian Cesare Guidi'.2, Giuseppe Lippi®

"Laboratory of Clinical Biochemistry, Department of Life and Reproduction Saences, University of Vierona, Verona, Italy
*Post-Graduata Program of Pharmaceutical Sciences, Department of Clinical Analyses, Federal University of Parana, Curitiba, Parana,
Brazil

*Laboratory of Clinical Chemistry and Hematology, Academic Hospital of Parma, Parma, Italy

* Contamination by even
small amounts (5%) of
EDTA affects Calcium,
Magnesium, potassium
Chloride and LDH

* |ron, phosphate and
Sodium are ok up to 30%

Biochem Med (Zagre
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Relevance of EDTA carryover during blood collection.

Clin Chem Lab Med. 2015 Jan 23. pii: /j/cclm.ahead-of-print/cclm-2014-0944/ccIm-
2014-0944.xml. doi: 10.1515/cclm-2014-0944. [Epub ahead of print]

Cadamuro J, Felder TK, Oberkofler H, Mrazek C, Wiedemann H, Haschke-Becher E.

Figurel - Changes of biomarker values after a simulated carrvover of Lpl, Spl, 10pl, 100ud

and 1000ul of E3EDTA whole-blood.
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Sodium citrate contamination.

Table 1 Influsnce of comtaminants on electrolte results

Patient Comtrol 1 Control 2 Control 3

Initial FRepeat Baseline Cosguleston ESR Baseline Coegulaton ESR Baseline Coagulstion ESR
Sodium {mimal /L) 170 137 141 167 1582 141 165 174 143 168 180
AL sodium {mimaol /L) 145 135 139 152 152 138 150 148 142 151 HéEJ
Potassium jmmaol/L) T 40 4.4 X 30 42 4.0 a7 38 28 2
Al potassium {mmaol /L) 25 4.0 4.6 33 26 4.3 aT 32 38 28 23
Lr=a fmimolL) 55 83 L2 5.0 41 51 4.8 42 68 56 53
Creatinine {pmal /L) 46 L2 86 55 55 4.8 8 32 101 g2 72
Chilonide fmmial,'L) Ll;:‘-; 103 a9 a1 54 104 &r 66 107 &4 El‘;J
Glucoss (mmaol /L) e o = | Ty L ] | L ) | |
COsmolality jmmal,/L) 275 20 294 208 2M 25 300 284 24T a7 280
Calculated cemaolality 350 205 242 33 T+ ] 356 24T 346 360

fmmeol/L)

Ossmolar gap fmmol/L) =75 —4 +2 47 83 43 a 7z 0 44 &4

Undetected spurious hypernatraemia wastes health-care
resources

Michael P Comes!, Clare Ford! and Rousseau Gamal2

1Department of Clinical Chemistry, New Cross Hospital, Wokerhampton W10 00P; *Research Institute, Healthcare Sciences,

Waoherhampton University, Wolverhampton, West Midlands, UK
Coresponding author: Dr Michael Comes. Email: Michas! cornes@nhs . net
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Kahena Bouzid*, Ahlem Bartkiz, Aymen Bouzainne, Samia Cherif, Saddem Ramdhani,
Aida Zairi, Mehdi Mrad, Afef Bahlous and Jaouida Abdelmoula
How to reduce EDTA contamination in laboratory
specimens: a Tunisian experience
Tabklel Frequency of EDTA contamination identified by the laboratory before and after the awareness campaign.
Before awareness campaign, 1 January to 31 March After awareness campaign, 8 Aprilto T May 2014
2014
Total cases of EDTA contamination, Total cases of EDTA contamination,
hyperkalemia n (percentage) hyperkalemia n (percentage)
297 132 (44.4) 48 13 (27.0)

"Significantly differant from the percentage before awareness campaign, with p=0.05.

EDTA contamination was defined as the presence of hyperkalemia (when
serum potassium was over 5.8 mmol/L), hypocalcemia (when serum adjusted
calcium was < 2.00 mmol/L), and hypomagnesemia (when serum magnesium
was < 0.66 mmol/L) with normal renal function.

—

—

—————:—'_‘______—_———:’—-""
e

Clin Chem Lab Med
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Case report

Incorrect order of draw could be mitigate the patient safety: a phlebotomy
management case report
Gabriel Lima-Oliveira®23*, Giuseppe Lipp#, Gian Luca Salvagno’, Martina Montagnana', Geraldo Picheth?, Gian Cesare Guidi'?

TaeLe 1. Laboratory results.

Critical 1stblood collection  Znd blood collection  Mean % difference

Reference  values Serum Serum Serum
- i REV CVa CVw
interval  (lowerlimit/ \acuum Dedicated vacuum Dedicated — Dedicated

upper limit)  { be syringe tube syringe tube syringe

Parameter

Tatal chaolesterol

immol/) 422712 MA 4.48 - 450 - -0.44 - 1560 17 54
HDL-chalesteral 0 4 56 MA 1.04 - 1.03 - 0.96 - 2273 41 71
(mmealL)
Triglycerides
mmol) 064376 MA 163 - 31.60 - 0.83 - 5817 1.9 209
sodium 136145 120/160 138 138 139 139 072 072 316 09 0OF
{mmalL)
Potassium 3.5-5.1 2.8/62 a4 47 2.08 47.06 1386 14 48
(mmealL)
Totalcaldum 505555 1somas 238 1.48 237 238 042  -60.81 542 06 19
{mmealiL)
Freecalcium o33 p7sieo - - - J06.67 500 06 17
{mmalL)
Urea (mmoll) 2171 NA/28.6 5.3 . 5.2 . 189 - 3479 2.5 123
Lreatinine 80-115 MA/442 a4 - 85 - 119 - 1791 24 60
[umalsL)
Total protein o g3 NA 78 - 77 - 128 . gos8 11 27
gLl
Albumin (g/L) 35-52 MA 45 - 46 - 212 - 912 11 3
Alkaline
phosphatase  0.71-1.67 NA 1.28 - 1.26 - 1.56 - 1904 25 64
(pkat/L)

Bold values are results outside of critical limits (11,12} and bold mean % differences represent clinically significant variations, when
comparead with reference change value (RCV).
MA - not applied; CVa - analytical within run precision of the internal quality control, CVw - coefficient of vanation within-subject {13).
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Spurious hyperkalaemia due to EDTA contamination: common
and not always easy to identify

Michael P Comes', Clare Ford' and Rousseau Gama'?

Departmant of Clinical Chemistry, New Cross Hospital, Wolerhampton, West Midlands WV10 00P; ®Research Institute, Healthcare
Sciences, Wo Uni ity, W West Midlands, UK

Comesponding authar: Mr Michasl Comas. Email: comesmp@acl.com

Results: Twenty-eight out of 117 hyperkalaemic samples were contaminated with EDTA. Only serum zinc values below the
reference range had 100% sensitivity for indicating EDTA contamination, but even at an optimal specifiaty of 89% at least 12
potentially genuine hyperkalasmic samples would be rejected.

EDTA sample contamination is common and often
undetected, putting patients at unnecessary risk of harm

C. L Sharratt,! C. J. Gilbert," M. C. Cornes,’ C. Ford," R. Gama'”

Table 1 EDTA +ve samples detected by an avdit of hypocalcaemic, ypomagnessemic and hyporincsemic samples and
by routine screening of unexplained hyperkaliemic samples (serum potassium > 6.0 mmaol/1)

Calcium Finc I apneess i wmi Potassium
EDTA + samples < 2100 mmol/| < 11.0 pmal-| < 0.7 mmal A = S0 mmolA* EDTA, mmal-/|
Audit {n = 22) 19 B53%] 21 {95.4%) 15 $68.1%) 13 {61.9%] (o = 21) 032 {0.23-0.41)
floutine somening 9 {10:0%) 9 (100%) 9 {10:%) 9 {100%) 050 {.50-0.60)
in=1]
Total {p=31] 28 903%) 30 96.7%) 24 77 4%) 22 (M .0%) in = 30) 01 (327050

“K not measured in one sampie Decause of delayed sample sepamtion. EDTA results am medians (interquartile range). EDTA,
ethydenadiaminstetraacetc aod.

— /c em. 2008 N69;45(Pt 6):601-3 / IntJ Clin
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to EDTA Contamination

MICHAFL P CORNES '. FRASER DAVIDSON °, LUCY DARWIN ¥, CHRIS GAY °, )
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« All hyperkalaemic samples over a 1 month period from 5 different hospitals
covering 3 different tube manufacturers were analysed

Table 1. Prevalence of sporions hyperkalaemia due EDTA contamination in one month in five different laboratories.

EDTA +ve )
Lab Tube Type U&Es Hyperkalaemic Ef:;"‘ Identified by mﬁi’i‘““
lab staff
1 Sarstedt 26201 300 20 NA 6.7
2 Sarstedt 23818 110 5 NA 46
3 Greiner 32764 200 3 ) 15
4 Greiner 18697 163 2 1 12
5 B-D 30344 140 7 4 50
Tatal - 131824 013 3 - 41

BI} = Becton-Diickinson
NA =Not applicable becamse of rontine mexnrement of EDTA in byperlalyemic samples

* Gross contamination is easy to identify
* Modest EDTA causing spurious hyperkalaemia can only confidently be
identified by measuring EDTA



http://intranet/

The Royal Wolverhampton NHS'|

MHS Trust

What are the mechanisms of EDTA contamination.

« 3 possible mechanisms

1) Direct transfer
0 Easily identified

2) Backflow due to incorrect order of draw

0 Appears not to be the case under ideal phlebotomy
conditions

3) Syringe needle contamination

0 Best current hypothesis when combined with incorrect
order of draw
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What is the source of contamination? - Hypothesis
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What is the source of contamination? - Hypothesis

* Hypothesis: Is it is due to syringe transfer?

Table 1 Variation in phlebotomy technique practised in the Majors
area of the Emergency Medicine Department

Technique Number
Cannula with syringe 19 (38%)
Cannula with evacuated tubes and adaptor 21 (42%)
Syringe and needle into vein 7 (14%)
Evacuated tubes system conwentionally used 3 (6%)

Table 2 How blood tubes are filled when they are not the primary
receiver of samples

52% of samples taken with
a syringe

All of these can potentially lead
to contamination if an
incorrect order of draw is
performed.

Method of tube filling Number
Cannula with syringe
Meedle added and then tube cap pierced 14 (749)
Evacuated tube cap removed 5 (26%6)
Syringe and needle into vein
Meedle kept on and tube caps pierced 6 (B6%4)
Meedle removed and evacuated tube cap removed 1 (14%)
Both methods
Meedle piercing of tube cap 20 (779%)
Meedle and tube cap removed 6 (23%6)
p—
—
e

Ann Clin Biochem.
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What is the source of contamination? - Hypothesis

» Hypothesis: Is it is due to syringe transfer?

Table 4 Order of fill of evacuated tubes with particular reference to
the potassium-EDTA and biochemistry tube (n = 49)

Tube type Filled first

Serum tube - biochemistry 27 (55%)

Potassium-EDTA - haematology 20 (41%)

Serum tube first but more blood added after EDTA 2 (4%)
tube filled

e — . — Ann Clin Bioc ‘
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* Develop Assays

— EDTA assay was developed in house to aid the detection of
contamination

* Develop Algorithms
— Surrogate markers for EDTA if no assay

Table 1 Ussfulness of sumogate markers at the lower imit of their reference ranges for detecting ethylenediaminetetra acetic scid contamination

Analyte Cut-off value Sensithvity (%) Specificity (%) Reference range
Calcium 210 mumend /L Bi ok 2102 85 mmad F L
Zime 11 purmend /1L 100 [%3 W =& ol /L
Magnesum L0 o /L fici] k- =] 0L 01 20 mumeod /L
Alkame phosmnatass ABIUL et ] et BE-128 UL
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Conclusions

Many opinions on Order of Draw.

Reverse order of draw using closed loop venesection systems
as a cause of sample cross-contamination is a myth.

Science shows that it still occurs

There is no disadvantage in following a set order of draw.

Sample cross-contamination is not uncommon and further
studies are required to investigate and confirm other
mechanisms of sample cross-contamination in order to
Implement focused appropriate preventive measures.
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Thanks for listening.

* Questions?
— Michael.cornes@nhs.net
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Question 1

* How do you currently spot EDTA
contamination?

— Specific assay?

— Surrogate markers?

— Chance (unbelievable results.
— We don't do anything
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Question 2 — What could explain this?

GP sample * Repeat of bloods in 2° care
— Indirect Na 170mmol/L — Indirect Na 137mmol/L
— Direct Na 145mmol/L — Direct Na 135mmol/L
— K 2.7mmol/L — K 4.0mmol/L
— Urea 5.5mmol/L — Urea 8.3mmol/L
— Creatinine 46umol/L — Creatinine 52umol/L
— Glucose 4.8 mmol/L — Cl 103mmol/L
— Cl 64mmol/L — Osmo 290mOsm/Kg
— Osmo 272mOsm/Kg (Calculated = 295.6)

(Calculated = 355)

e —— &
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Answers

* A — Hypoproteinamia

* B - Sample contamination
 C — Sample Mix up

* D — Faulty Equipment
 E - Don’t Know
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Question 3
* |Is Order of Draw still iImportant in modern
practice?
—A=Yes
—B =No

— C = Still Unsure
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