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Greiner Bio-One VACUETTE®
EDTA K2 Gel Tube for Molecular Preanalytics
Evaluation

Device Mame
Greiner WVACLUETTE®™ EDTA K2 Gal tube. 5.0mL. 13x1000mm,
Product Listing #458011.

Comparator Device
Beclon Dickinson (ED) Vaculainer® PPT Plasma Preparalion
ube, 40mL, 13x100mm, Product Listing #342795.

Intended Use

The VACUETTE® EDTA K2 Gel tube provides a means of
collecting and transporting an undiluted plasma specimen in
a closed evacuated sysiem. The tube containg a gel barrier
malerial and spray-dried EDTA, yielding a ratio of 1. 8mg/ml
of blood when the evacualed tube is filled corractly to its fill
volume

Product Description

The VACUETTE® EDTA K2 Gel tube is used for plasma preparation
and is made of plasfic for the collection of venous blood,
which upon cenlrifugation separates undiluled plasma for
use in molecular diagnostic lest methods (such as bul not

limited fo PCR - Polymerase Chain Reaclion). or other
procedures where an undiluted plasma specimen is
required as delermined by the laboralory

Sample Population

Samples were collected from %2 healthy females and males
babwean 20 and 50 years old. These samples were “spiked”
with plasma from 2 HIV or 2 HCY positive patients. Samples
were guantitated for HIV and HCV RMA using the Cobas
Amplicor Monitor® Kits (Roche = investigational use only in
the LIS}

Study Design

The study design was based on recommendations made by
ihe Office of Blood Research and Review. Division of Blood
Applicalions, CBER.

Lower Detection Limit/Recovery Study
In this study, the HIV and HEV PCR assays’ Lower Detection

Limits (LDOL) were studied using the appropriate WHO
standard. The Greiner fube was evaluated for its impact on

Table# 1: Lower Detection Limit Study

HIV Results — Summary
WHO Tube Owverall Mean Owverall 5D Owverall ¥CV Mean = 25D
&.000 IWFmL G 10207 2484 26,.3% 5240 - 15174
BO ATAT 758 11.2% 532 - B243
400 1UfmL G 645 121 18.7% &03 - BA7
EBO 715 149 18.1% £54 - 973

Table# 2: Lower Detection Limit Study

HCV Results — Summary
WHO Tube Owverall Mean Overall SD Overall %CV Mean = 25D
10,000 ILU/mL e 35040 5774 13.6% 25512 - 44408
EBD J05&1 5504 19.3% 18748 - 42393
1,000 IU/mL G 3889 406 10.4% 3078 - 4701
BD 3295 544 16.5% 2207 - 4382




the LOL of HIV and HCY copies in plasma relative to the BD
lube. For each wirus type (HIV and HCV), six whole blood
samples were collected from three healthy parlicipants inlo
three Greiner and three BD tubes and identically spiked with
the WHO HIV or HCV standards to vield three levels of virus
concentration. The three levels of virus represented fen
times the LOL {as claimed by the manufacturer in the assay).
at the LOL. and al one-tenth the LOL, The samples were lested
in five defection runs for each tube,

LOL Results: The resulls for the HIV testing are summarized
in Table 1. Both the Greiner and BOD tubes showed similar
resulis at the lower detection limit (ANOVA, p=0.05).
Although the 10x LDL {4,000 miU/mL) showed a slatistical
difference between the two tube lypes (p=1.77E-058). the 75%
limits around the Means (Mean = 2 5D} showed significant
overlap (see Table 1). NOTE: Results for 40 IW/mL sample
(0.1 x LDL) were nof evaluated because they were below the
reporiable range of the assay (400 IUSmL).

The results for the HCY testing are summarized in Table 2.
Although both levels (10000 and 1,000 mIU/mL)} showed a
slatislical difference belween the wo tube types (ANOVA,
p=0.002 and 0.030, respectively). the ¥5% Limiis around the
Means showed significant overlap al both levels (see Table 2).
NOTE: Results for 100 [UW/mL sample (0.1 x LOL) were nod
evalualed because they were below the reportable range of
the assay (1.000 IL/mL).

Lower Detection Limit Conclugion: The Greiner and BD
fubes are substantially equivalent in lower detectable limits
for the HIV and HCV assays. There were no clinically significant
differences in test resulis with either tube fype.

Recovery Study Results: Tables 3 and 4 summarize the HIV and

HCV Mean values, respeclively for the five detection runs per
parlicipant per tube lype at the 10x LDL and 1 x LOL. Resulls
for 0.1 x LDL are not presented in these tables because they
were below the detection limits for the assays. It is expected

Table# 3: Recovery Study
HIV Results — Summary

Table# 5: Equivalency Study: HIV Results (IU/mL)

Greiner vs. BD EDTA Gel Tubes
Patient Greiner BD Patient Greiner BD
1 7470 5903 21 1240 2150
. 2590 5248 22 184D 2690
K| &220 3800 23 1440 1150
4 2270 1510 24 2900 2370
4] 1350 £780 25 1960 3410
] R300 3970 26 110 B3
7 3810 1755 27 2630 1670
B 39048 1350 268 2790 2530
9 1120 11580 29 3820 R910
10 1973 1673 30 5450 £120
11 1210 1720 a1 L180 2570
12 x| 2850 3z 10 2600
13 &0 4400 33 4930 5110
14 2880 1£80 a4 2970 2540
15 2000 1780 35 2350 1320
14 33 1310 34 2600 3030
17 &3 ELT ar 1510 1230
18 1580 921 38 1110 1410
19 110 1410 39 2070 [a)*
20 2440 1400 40 [0 [0)*

HIV 4,000 400 Mean Mean  %Recovery  Mean¥
U/ miL W/ mlL Recovery
Patient Tube (10x) {1x) 10x 1x (1 10x)  (1/10m)
1 G 11934 T4 &.0%
Z G &050 LTiT & 85
3 G 10438 655 10207 438 &.2% 6.3%
1 BD &621 =01 125%
2 BD &758 LIk 9.0%
3 BD 702 639 &747 H83 9.0% 10.2%
Table# 4: Recovery Study
HCYV Results — Summary
HCV 10,000 1,000 Mean Mean #Recovery  Mean¥
U/ mlL W/ L Recovery
Patient Tube (10x) (FY 10x 1x (1 100)  (x1/10m)
1 G 32364 arez 11.7%
F G J6448 Kral 10.2%
3 G 38364 4162 35040 2889 11.4% 11.1%
1 BO J2984 24606 10.3%
F BO 35170 2440 745
3 BO 23584 Ja18 J0581 2795 16.2% 11.4%

[ | Quitlier resull, Yalue not incledad in calculations.

that the Mean virus value for the 1 x LOL sample will be 10% of
the 10x LOL sample. As can be seen in the fables, samples
from the Greiner and BD fubes showed similar recoveries in
the assays = §.3% ve. 10.2% for HIV and 11.1% ws. 11.4% for HCW.

Recovery Study Conclusion: There was no difference in the

quantitative recovery for HIV and HCV when using either lube,

Equivalency Study

This study evaluated the equivalence of HIV or HCV PCR
assay test results using plasma collected in the Greiner and
BD EDTA Gel tubes. For each virus type. whole blood samples
were drawn in the Greiner and BD tubes from each of forty
participants, Each sample sel was spiked with different
concentrations of HIV or HCV. All samples were centrifuged at
1500 x g for ten minutes within thirly minutes of collection
and the “spiking” procedure. After centrifugation, the plasma
from Lthe two lube lypes was immediately subjected to HIV or
HCWY wirus isolation and detection. Viral RMA deleclion was

performed using the Cobas Amplicor HIV Monitor™ Test or
HCV Monitor™ Test

Equivalency Study Resulls: Results of the study for HIV are
presenied in Table 5. ANOVA calculations performed on the

resulls showed no stalistically significant difference belween
Greiner and BO tubes (p=0,05).

Resulls of the study for HCY are presented in Table 4. ANOVA
calculations performed on the results showed no statistically
significant difference between Greiner and BD tubes (p=0.05).

Equivalency Study Conclusion: Plasma collected in the two
lubes produced substantially eguivalent HIV and HCV PCR
guanfitative resulis,

Delay in Plasma Separation Study
This sludy used three participants for each virus type for a
fotal of six participants. Three Greiner and three BD fubes



ware collected from each participant. Each tube type per
participanl was spiked with HIV or HCV virus. Tubes were
Icentrifuged for ten minutes al 1500 x g within 30 minutes, al
£ hours and at 24 hours afier blood collection and the spiking
procedure. Viral RNA isolation was performed in triplicaie on
each sample and virus levels were detected using the Cobas
HIY Monitar™ Test or HCV Monitor™ Test.

Delay in Plasma Separation Results: Results of the HIV
and HCV sludies are presented in Tables 7 and 8. respectively.
ANOVA was performed on the Greimer tube results to
demonsirate equivalence bebween immediate and 2 hour
resulis. immediate and 24 hour resulis. and 2 and 24 hour
resulls. No stalistically significant differences were seen in
HIV or HCV results due lo delay time (p=0.05). Additional
ANOVA was performed to demonstrate equivalent resulis
between Greiner and BD tubes at immediaie separation and
at 2 hour delay (recommended maximum for BD tubes). No
slalistically significant differences were seen in HIV or HCV
resulls belween Greiner and BD lubes (p=0,05),

Delay in Plasma Separation Conclusion: The two
manufaciurers” tubes were substantially eguivalent in
response to delay in plasma separation. There was no effect
o HIV or HCV resulls when the Greiner Vacuetle® EDTA K2
Gel tube was subject lo delays in centrifugation up o 24 hours.

Fresh vs. Frozen/Multiple Freeze — Thaw Studies

These studies used forty participants per virus fype for a
total of eighty participants. Three Greiner tubes and three BD
tubes were collected from each parficipant. Each tube was
“spiked” al a differenl concenlration of eilther HIV or HCV
virus. All samples were centrifuged for len minutes at
1500 x g within thirty minutes of collection and the “spiking”
procedure. After centrifugation, the plasma from the three
tubes were subjected to one of the following processes:
1} isolation and detection performed immediately. 2} plasma
frozen once at -30°C and thawed 2l room temperature before
isolation and detection. or 3) plasma frozen at -30°C and
thawed and refrozen five times before isolalion and delection.
Viral RMA isclation was performed and wirus levels were

Table# 6: Equivalency Study: HCV Results (IU/mL)

Table# 7: Delay in Plasma Separation Study

HIV Results — Summary
Time to Patient Tube Mean Result Std Dev HCV Mean Across HCV Across

Centrifugation® (/S mL) {IU/mL) Times Times

A 1 G 1147 310 26.4%

B 1 G 2234 |o7 26.1%

C 1 G 1898 BO2 42 3% 1414 24.3%

A 1 BO 2033 316 15.5%

B 1 BD 2099 5 §5.5%

C 1 BOD 1602 H41 28.8% 111 14.1%

A i G TE3 264 33.7%

B 2 G 1058 330 31.1%

C 2 G 1358 130 7.5% 10464 Z7.0%

A i BO 1615 113 7.0%

B 2 BD 1120 T B.4%

C 2 BOD 1143 L&7 G0 9% 1293 21.6%

A 3 G 1881 282 15.0%

B 3 G 1887 aag Gy 4%

C 3 G 587 ™ 13.5% 1452 51.6%

& 3 BD 1488 298 20.0%

B 3 BD 1285 7y 7.8%

C 3 BOD 569 11y 20.9% 11407 53.2%

*A=cenlrilugation within 30 minubtes; B=centrifugation al 2 hours; C=centrifugation at 24 hours.

Greiner vs. BD EDTA Gel Tubes
Patient Greiner BD Patient Greiner BD
1 83400 105000 21 1756400 FR&00
Z 151000 B5000 22 a1133 aTee7
3 120000 12&000 23 Br267 aTE6T
L 10000 ¥1300 24 113400 B30s7
2 SFR00 &7100 29 48533 13267
& 109000 79500 26 H4520 42187
[ 71700 &3400 27 al133 TT733d
g 73%00 25400 28 101733 1642567
7 &5700 J0100 29 1T40&7 151867
10 &%500 &4300 a0 87133 103000
11 71400 86400 al B&333 81400
12 73400 T8¥00 a2 126933 156533
13 118047 147447 a3 103400 117000
14 1164647 177333 34 434600 a4%700
15 217800 147733 a9 2067 BOT33
16 1698467 13&B847 b al&00 al&00
17 123000 114000 a7 15467 29533
18 1B6&ET 105733 a8 Baz00 T EE]
1% 115733 S3000 aF a&733 TT733d
20 BE200 88133 40 &7100 22400

delected on each sample using the Cobas HIV Monitor™ Test
ar HCY Monitor™ Test

Fresh vs. Frozen/Mulliple Freeze=Thaw Cycles Study
Results: Resulls of the study for HIV are summarized in
Table 7. ANOVA calculations indicate that thers were no
statistically significani differences between fresh. 1x frozen
and 5x frozen plasma resulls for HIV using the Greiner EDTA
K2 Gel tube (p=0.05). There were also no statisbically significant
differences in the 1x or 5x frozen samples between Greiner

and BD tubes (p=0.05),

Resulls of the study for HCW are summarized in Table 10.
Thers were no statistically significant differences between
fresh and 1x frozen plasma results for HCV using the Greiner
EDTA Gel tube (p=0.03); there were siatistically significant
differences between 1x and 5x frozen plasma (p=0.043).
There were no stalistically significant differences belween

Greiner and BD tubes in the 1x or 5% frozen samples
(p=0.08).

Fresh vs. Frozen/Multiple Freeze-Thaw Cycles Study
Conclusion; There was no difference in HIV or HCV resulis
wilhin or between the two lube types for fresh versus 1x
frozen plasma samples or when plasma samples were
exposed lo five freeze/thaw cycles for HIV or one

fregzethaw cycle for HCW
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Table# 8: Delay in Plasma Separation Study

Time to Patient Tube Mean Result Std Dev

Centrifugation®

G
G
G
BD
ED
ED
G
G
G
BD
ED
ED
G
G
G
ED
ED
BD

& m = O m 3 O m P O mE O m}>> O m
Bad o) fad Had o) L BRI RO BRI BRSO RO RS = = e = = =

3647
130533
F6613
76333
101253
FE100
86500
884693
Bla44E
85807
88700
101480
G697
6520
53647
66587
74513
72550

HCV Results — Summary
wCV
(U mL) (A mL)

Al P.ux
21313 15.3%
27985 29.00%
115484 15.2%
TyE2 1.9%
20451 21.7%
BT56 6.7%
ZR148 a1.8%
11844 14.T%
Ba&B 6.3%
13410 15.3%
F511 -
2045 5.2%
1785% A1.4%
J4F1 655
15366 26.6%
FO424 27.4%
695 0%

Mean Across  %CV Across
Times Times
106538 19.2%
F0562 14,25
78R BB
F19%56 1%
&M17 B0
7217 6.8

Table# 10: Fresh vs. Frozen/ Multiple Freeze-Thaw Cycles Study

HCV Results — Summary
Tube Fresh 1 x Frozen 3x Frozen

Greiner Mean (ILU/mL) 100184 0733 7901
SO (IU/mL) 41045 27384 23189
CV (%) &1.0% 30,2% 29.3%

n 40 &0 40
BD Mean (IU/mL) 91319 83T 75543
SO (IU/mL) 33808 27412 23624
CV (%) 370% 32T 31.3%

n 40 40 &0

*A=cenlrifugation within 30 minutes; B=centrifugation a1 2 hours; C=centrifugation at 26 hours.

Table# 9: Fresh vs. Frozen/Multiple Freeze-Thaw Cycles Study

HIV Results — Summary

Tube

Graeiner Mean (IL/mL)
S0 (I/mil)
CV (%)
i
BD Mean (IL/mL)
S0 (I/mL)
CV (&)
f

Fresh

2627
1617
61.5%
3y
2610
155%
61.3%
ag*

1 x Frozen

£790
1587
56.%
40
2878
1688
58.6%
40

5% Frozen

2129
1206
56.6%
I
2331
1326
56.9%
40

* One “ne result”

** Teo “mo resulis”






