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Impact of pre-analytical factors on blood-based biomarkers of Alzheimer's disease
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Introduction Results Effect of storage time and temperature on WB and plasma
= Alzheimer’s disease (AD) is characterized by B-amyloid deposition and tau pathology in = WB samples were collected from a total of 16 patients with clinically suspected AD. = Using fresh, never frozen samples, all BBBMs were stable for <24 hrs at 4°C in WB and
the brain.’ K3 EDTA plasma (Figure 1)
= Blood-based biomarkers (BBBMs) can aid in the detection of AD pathology and are urgently  Figure 1. Effect of storage time and temperature on BBBM levels in WB stored at (A) 4°C and (B) RT, and plasma stored at (C) 4°C and (D) RT (fresh, never frozen samples). — ApB42 and AB40 were unstable if stored for >2 hrs at RT
required to enable early identification of patients requiring further evaluation and initiation of »  This could only be partially compensated by the AB42/AB40 ratio
disease-modifying therapies.23 (A) 150 5 5 (B) 150+ 5 5 (C) 150+ 5 5 (D) 150~ 5 5 [ pTau181 TH g anal for oTau217 i d by ~10% in K3 EDTA ol -
. . . . _ 140 - i i 140 i i 140 - i i 140 - i i 0 pTau217 — € median recovery signal 1or p fau INncrease ) o IN plasma wnen
= Reliable BBBM tests may.allow for robust, gost-eﬁectlve triage of patients with suspected 130 - i 5 130 - | | 130 - | | 130 - ; ; 1 AB40 kept at RT for 24 hrs, compared with the reference
'IA\D before referral for detallec assessmlents.l o handl 4 9 < 11?8_ < 1?8_ < 11?8_ < 1?8_ : 5 (1 AB42 - This effect was not observed in WB samples kept at RT
= |nvestigation into appropriate pre-analytical sample handling procedures across a wide < 110- | < 110- | | S 110~ ; = 110~ - _ T AB42/AB40 . Thi H v diff . " BBBM 1 WB
range of BBBMs using fully automated platforms is a prerequisite for reliable analysis of 5 100-twellopne—ot 85000 Egué g 1007z 0Er ® O g "ese- g § 1000 T L 0o i "1 GFAP Ve::uvg/apslatsriaon y difference in stability observed between s measured in
these biomarkers to support detection of AD pathology in routine laboratory practice and g 997 i g 90° ’ E d ’ 3 907 | 8 997 70 | - NFL R , , ,
clinical trials. ¢ 807 : i ¢ 807 B : ! ¢ 507 : i S 807 ; ; APOE4 positive = There were no differences in the median recovery signal between fresh, never frozen and
70- i i 707 i i 704 i i 704 ' ' B A . previously frozen plasma samples (data not shown).
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Objective 50— 50— EE 50— 50— — Reference
= To outline appropriate pre-analytical sample handling recommendations for 40 ” i - i YR 40 ” i - i yE— 40 ” i - i YR 40 ” i - i YR +10% Effect of F/T cycles on fresh, never frozen plasma
BBBMs of AD pathology. Time to blood centrifugation (hrs) Time to blood centrifugation (hrs) Time to measurement (hrs) Time to measurement (hrs) = Up to two F/T cycles were acceptable for all BBBMs (Figure 2A).
M th d For all BBBM d n=6 t for ApoE4 iti d ti h =5 and n=1 ively. R ignal d with the refi le (black solid li rted, with iteria of £10% dotted li F Is A-D, the ref I d t trifugation 30—60 mi fter blood d d th ] Median recovery Signals for a” BBBMS were Comparable between Samples frozen at -ZOOC
etnoas meastred mmeciately (o, the optmal pre-analyica technique). Boxes represent median and IR lowet whiaker ropresents the higher ofthe mimimum valies and the 257 quartle to 1 5-1GR. igher whisker reprosonts he lower of the maximum valies and the 75 quardle 1 1.510R. IGR, nter-quartiorange. - oo o e eT and samples frozen at -80°C.

= This prospective, non-interventional study (Dec 2020-Oct 2021) evaluated the

effects of: _ _ _ _ _ _ Effect of plastic tube type
Figure 2. Effect of (A) F/T cycles and (B) plastic tube type on BBBM levels in Figure 3. Effect of (A) anticoagulants and (B) tube transfer on BBBM levels in

— Storage time and temperature in stressed whole blood (WB) and plasma; . . : : -
g p | . (WB) p fresh, never frozen plasma. previously frozen plasma. There was no change in the median recovery signal between PP  and
— Freeze/thaw (F/T) cycles and plastic tube type in fresh, never frozen, and/or PE-LD tubes for any BBBMs measured in fresh, never frozen plasma (Figure 2B).
previously frozen plasma; and (A) 1204 5 5 5 (B) 130 1 pTau181 (A) 130 5 (B) 130~ 5 5 = Median recovery signals for all BBBMs were comparable between fresh, never frozen and
— Anticoagulants and tube transfer in previously frozen plasma only. 110 - ; ; ; | 190 - 0 pTau217 190 - ; 190 - ; ; [0 pTau217 previously frozen plasma samples (data not shown).
. .. . . 100_” = =ifp= 0. o By 0. 5N [ AB40 ! ! ! 1 AB40
= Blood samples were collected from eligible participants with clinically suspected CHE ) @@ z T AB42 | : : T AB42
ﬁ | AD attending routine clinical visits at University Hospital, LMU Munich (Munich, < 904 | e @ o & 107 11 AB42/AB40 < 10- HE | < 10- | | 11 ABA2IABAQ Impact of anticoagulant type
Germany); collection was approved by the ethics committee of LMU Munich, and > 80 ' al o - | - | |
{:} . Y) . PRTO y o 5| 3 100 5 0] gE o ® 1 GFAP ¢ 100 - EIQ — — Q @ 100 —Bﬂﬁ—f- . *El—é— =2 ) GFAP = For all BBBMs, except AB42 and AB40, analyte levels were comparable between K3 EDTA,
all participants provided written informed consent g 120- | ! ! > 8 NFL 9 | s 9 : ! = NFL . . :
_ 3 0. ; 5 5 3 3 o ] o 5 Wil LiHep, and NaCit tubes (Figure 3A).
— To assess the effects of storage time and temperature, WB samples were o . | . oo . N 90 ApoE4 positive w907 x 907 | | ApoE4 positive
collected in tripotassium ethylenediaminetetraacetic acid (K3 EDTA) tubes 100 -1 : ? 3 ApoE4 negative ’ ’ ApoE4 negative Eff
o : : : 80 80 . 80 - | | ect of tube transfer
and stored at room temperature (RT) or 4°C for <24 hrs as WB or plasma 90 : | | ? — Reference : : | — Reference
— To assess the effects of tube transfer and F/T cycles, separated plasma was 80 ; ; ; 70 , £10% 70 _ ; _ . 70 ; ; , +10% = All BBBMs assessed were stable for up to five tube transfers in K3 EDTA plasma
t f d int | | PP) tub d d t <4 E/T | 1x 2X 3x 4x PE-LD LiHep NaCit 1x 3x SX (Figure 3B)
ransierred into polypropylene ( ) Ubes and underwent = cycles Number of F/T cycles Plastic tube type Anticoagulant Number of tube transfers _ ' _ _
_ TO dSSESS the eﬁeCt Of tUbe typea Separated plasma was tranSferred Into For panel A, for all BBBMs measured n=4, except for ApoE4 positive and negative, where n=0 and n=4, respectively. For panel B, for all BBBMs measured n=5, except for - Thg ;ned;alr; rfcovefry S|?]na|3 for ?E4zdand AB4O decr?ti_sed prc;grf_ess(ljvely beiween Or_]te’ _three
i ApoE4 itive and negative, where n=3 and n=2, r tively. pTau181 was not m red in this experiment. Recov ignal mpared with the referen mple (black : - .
IOW-denSIty p0|yethy|ene (PE-LD) tUbeS For all BBBMs measured n=6, except for ApoE4 positive and negative, where n=1 and n=5, respectively. Recovery signals compared with the reference sample (black solid sc?l% IinZ())?Nerg ?eportzg?wi?h acceeStanceacriteria ofis‘l%e"z (g(argy FZjoa’:’:Jed IineiSFo(r) par?(jlsx,ethe refe?eer’lczesan?ple wzgom?gdsaiti SKgOEDp"FIf‘A(.a For pan; Be,fhz r(z;eerncpees;map(I:e an Ve tube trans ers’ Owever, IS decrease was within pre eline accep ance criteria
. . . . . line) were reported, with tan riteria of £+10% (grey dotted line). For panel A, the referen mple underwent zero F/T les. For panel B, the referen mple w nderwent zero tube transfers. No data w vailable on the effect of anti lants on plasm mples from ApoE4 itive individuals. Boxes represent median and IQR; u
_ TO aSSEesSS the eﬁeCt Of antlcoaQUIantS, K3 EDTA, Ilthlum hepa”n (LIHep) and keZ{ ineaePF?F’:Sbee. Boxesice?)ergsaenctfemced;naa%d IQR; I(gvfeyr V\?hi:ker rz)precs)er?’:: t?we higr?ereof(-:‘tﬁecr(:;i:?muprr(Ia :aluss aid thee025th q?;Crtﬁ: too1.gf‘IQeR; hig:erewiizkgfrsei)repsgnt: fhe Ili)we(:ar wiiske? Seplie:en?s fhz iighc;r cz)af?hearrslirzr:uri sz?Jes aenc(ia tﬁg Z%thaqugl?tﬁgl’:oa1.E*CI)QRp;TwSi‘ghaerS \?vhirs)f:r rec:)presgr?ts thrt)aolscweer of the lrfaiiml?me\?alﬁgse:ﬁd thee75&:h qe:JartiIe to ConCI USIons
Sodium Citrate (NaC|t) tUbeS were Used lower of the maximum values and the 75" quartile to 1.5*IQR. Values above or below the whiskers are plotted as dots. 1.5*1QR.
= BBBM measurement was performed at Roche Diagnostics GmbH = AB42 and AB40 were most sensitive to pre-analytical sample handling
ﬂl]l:l[l (Penzberg, Germany). Figure 4. Summary of recommendations for blood collection and pre-analytical sample handling for the analysis of BBBMs of AD pathology. compared with the other BBBMs measured, and the effects could
= Most BBBMs were measured in single determination; where duplicate only be partially compensated by the AB42/A340 ratio.
i - Centrifugation and plasma separation Measurement
measurements were avallable, mean values were calculated. Blood sampling = For all BBBMs and pre-analytical effects measured, there was no
= BBBM plasma levels (Table 1) were measured using the automated Elecsys® (Venipuncture according to (Centrifugation according to (e.g. Elecsys assays on a cobas e analyzer) marked difference in the median recovery signal ,between  eh
prototype immunoassays on a cobas e 601 analyzer (all Roche Diagnostics standard operating procedure) tube vendor instructions) : ’
: . P gp never frozen and previously frozen plasma samples.
International Ltd, Rotkreuz, Switzerland). | soc at poc a -
°C: max. rs -'- °C: max. rs T
| # | o = = . -
Table 1. BBBM plasma levels measured. L ,. -~ A& 2l During whole sample Our recorrlmendatlons for optimal handling of fre.sh .blood samples
¢~ Al tion. trv t for analysis of BBBMs of AD pathology are shown in Figure 4:
BBBMs measured Abbreviation e i preparation, try to process
_ RT: max. 2 hre NN BT i 9 e | | samp_':s;’e"y quuthI;I_:_/ and — WB and K3 EDTA plasma should be stored at 4°C for <24 hrs, while
_ _ : : | N\ @€ SR : : | avoid storage at RT, or . _
SN = A\l T | g . storage at RT should be avoided or limited to 2 hrs.
B-amyloid 1—42 Aﬁ42 -' Storage >24 hrs: not recommended Lo Storage >24 hrs: freeze at -20°C or -80°C keep storage at 4°C as
_ _ _ o ' short as possible = Thi : : : :
Apolipoprotein E4 ApoE4 = L L | This protocol would be appropriate for use in routine practice.
Glial fibrillary acidic protein GFAP Plasma tube: Plasma sample handling: Measurement tube: References Acknowledgments and Disclosures
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ApoE4 analyte results were separated into ApoE4 positive and negative. frozen plasma
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