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The arrival of a hemolyzed sample has long been a concern for laboratories as hemolyzed samples are often felt to cause errors in many laboratory tests due to _
dilution effects, proteolysis, loss of DNA, the increase in the intracellular components, or chemical interference! In a review of samples received in laboratories, R T.e ﬁ;ﬁ
it was found that up to 3.3% of them were hemolyzed to various degrees?3. The obvious first step is to try to minimize the collection and running of these ~ ° =~ i

1.20

S

o 29 ® y=-1E-05x2-0.0201x + 1.0621 50 3 P P

R?=0.9169

20 ) A0
Aligned Time (sec)

e

samples. Some relevant causes for the hemolysis of samples are:%43
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e Underfilling of tubes>1°
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e Use of small-gauge needles!?!! |
e Prolonged tourniquet application’19.12 o0 o -
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e Difficult draws (unsatisfactory attempts, small or fragile veins, forcing blood into tubes)1-10.11,13,14 020 = BT
e Excessive temperatures?>1®, lack of packing material'’, or delays in shipping'® - , N sk §§§ R
e Excessive tube inversion/shaking!! o — 1 ~ J _ \ML ‘ _,HMU ‘2§ L T[HIHML
To determine whether such samples are suitable for screening within the Vanadis® system, a study was performed to measure the system’s reliability with ) 3@ e ) ’ ' ey )
hemolyzed samples collected in Streck tubes. Figure 1a. cfDNA amounts start decreasing at >2.5% hemolysis Figure 1b. Loss of cfDNA demonstrated by microcapillary

METH O D S electrophoresis.

Concordance in Ref Chromosome Density between Normal and 1% hemolyzed pregnancy

Effect of Hemolysis on Relative Reference Chromosome Density plasma
An initial range-finding study was conducted by mixing completely hemolyzed whole blood from a pool of male volunteers into normal, non-hemolyzed, £ - . j::::
whole blood from a pool of female volunteers in Streck tubes. The following hemolysis mixtures were prepared: 0.1, 0.2, 0.5, 0.75, 1.0, 1.5, 2.5, 5.0, 7.5, 2' """"""""""" © L — : | ¥=-9E0SR 003+ 10377 . i Pk
10.0, 15.0, 20.0 and 50.0 (volume/volume percent levels). Plasmas from these blends were extracted and their cfDNA purified on Vanadis® Extract. The i ‘Z . ......
purified cfDNA were converted to “rolling circle products” (RCP) via Rolling Circle Amplification (RCA) on Vanadis® Core. The RCPs for chromosomes 13, i : S s
18, 21 and Y were imaged and counted on Vanadis® View. Reference chromosome density (sum of chromosomes 13, 18 and 21) and chromosome Y RCP : " f e o
density were obtained from Vanadis® System Software. Aliquots of cfDNA from Vanadis® Extract were analyzed using microcapillary electrophoresis to : " oo oS
quantify sizes and amounts of cfDNA. Aliquots of plasma samples were analyzed by scanning spectroscopy to measure oxyhemoglobin peak at 571 nm. A )
color chart of plasmas from 0-50% hemolyzed blood was also created. Sample acceptance for use with the Vanadis® system was determined using 3 o rcenromoes 0 |
criteria: relative cfDNA amounts, relative reference chromosome density and Vanadis® Quality Assessment of samples. After determining that a 1% level e
of hemolysis is acceptable for the Vanadis® cfDNA NIPT in these synthetic mixtures, we examined the performance of the system on pregnant samples by Figure 2. Reference Chromosome Density start decreasing at >10% Figure 3. Tubes A from 22 pregnancy plasmas were analyzed using the
hemolysis Vanadis cfDNA assay. Prior to plasma separation of the corresponding

adding hemolyzed whole blood into whole blood from 22 pregnant women, as well as in synthetic trisomy 21 reference materials at a 1% vol/vol level.
blood from tubes B, 100 ul of the blood was removed and hemolyzed.

Plasma from the hemolyzed blood were added back to plasma from

RE S ULT S their un-hemolyzed counterparts at 1% vol/vol on the day of the
Vanadis cfDNA assay for the tubes B. Comparison of the reference
The results indicated that cfDNA amounts started to decrease at >2.5% hemolysis (Fig. 1a and 1b), and reference chromosome densities decreased at hemolysis chromosome densities of the tube A (normal) and tube B (1%
levels > 10% (Fig.2). Vanadis System Software approved samples up to 15% hemolysis (Table 1). Using a color chart of plasmas obtained from 0-50% hemolysis hemolyzed) showed good concordance

(Fig. 7), a survey of lab operators indicated that we had never received blood samples with greater than 1.5% hemolysis. Therefore, to be conservative, we chose
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Pairwise Analysis of Y/Ref in Normalized and 1% Hemolyzed Pregnancy Plasmas Comparison of SeraCare T21 (V2); Untreated vs 1% hemolytic plasma

to study the effect of hemolytic material at 1% in whole blood from pregnant women and in T21 reference materials in the Vanadis® cfDNA test. Those results &
indicate that the presence of 1% hemolytic material had no effect on the reference chromosome densities (Fig. 3) and the chromosome Y/reference chromosome 12 @
density ratios (a surrogate for fetal fraction in male fetus pregnancies) (Fig. 4). The euploid calls (for chromosomes 13, 18 and 21) and the fetal sex calls remained

1.03

1.02

the elevated chromosome 21 ratio scores (Fig. 5 and Table 2).
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the same for the 22 pregnancy cases (Table 2). Additionally, the presence of 1% hemolytic material in trisomy 21 reference material had no significant effect on
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Testing samples that are below 1% hemolysis does not affect the accuracy of Vanadis® cfDNA NIPT results. Either spectrophotometry (Fig. 6) or a color R /22 /20 s

B Ratio_13 mRatio_18 Ratio_21

Figure 5. Presence of 1% hemolytic material in SeraCare T21
Reference Materials did not affect elevated T21 ratio scores
adversely

comparison chart (Fig. 7) can be used to preferentially remove those samples that are highly hemolyzed from the workflow.

Figure 4. Presence of 1% hemolytic material in blood from pregnant
women does not adversely affect fetal sex determination calls
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