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Advantages of Dried Blood
Spot Samples

Collection simple

Most analytes stable
Transportation simple
Storage easy/compact
Whole blood matrix
Safety/handling exposure

Centralized technology/laboratory



Disadvantages of Dried Blood

Spot Samples

Skin puncture required

Small sample volume

Dilution for analysis

Suitabi

Clinica

Ity for confirmatory method

Sanction of data



Variable Affecting Measurements for
Specimens Collected on Filter Paper

I_

omogeneity within a production lot

omogeneity among production lots

Variance among manufacturers

Variance within a collection card

Cutting and printing process



Variable Affecting Measurements for
Specimens Collected on Filter Paper
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andling and storage of paper

umidity condition

Volume of blood co

ematocrit level of

of paper

lected

nlood donor

Absorption time for blood



POTENTIAL ALIQUOT VARIABILITY
WITH DRIED-BLOOD SPOT SPECIMENS
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FDA-Approved Filter Papers

e \Whatman
—BFC 180

e Schelcher and Schuell
— Grade 903



Current NCCLS Standard

LA4-A3 Volume 17 No. 16
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Schleicher and Schuell Grade 903 Filter Paper

Lysed Red Blood Cells
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Lot Numbers In Chronological Order
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Fingerstick Screening Supplies

Sterile Lancets or Autolets

Filter paper collection
device

Sterile gauze pads
Pen/marker
L ab coat

Sterile disposable powder-
free gloves

Alcohol wipes
Adhesive bandages
Biohazard disposal
bags
Sharps container
Disinfectant
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Hand Washing

e Wash with »
Soap

e RInse

 Dry (don’t
use recycled

Paper
towels)




Universal Precautions must be
observed!

These precautionsrequirethat you
assume that all human blood Is
potentially infectiousfor HIV, HBV
and other bloodbor ne pathogens



Sample Collection

Use “Universal Precautions’
V enous versus Fingerstick
Proper cleaning of blood collection site

Only sterile, disposable supplies are to be used

All new supplies are used for each patient




Skin Puncture Site on the Fingers
of Adults or Children Over 1
Year Old

e Ringor middle

finger
e palmer surface-not
sideor tip













Capillary Collection Device

B

e

 Fill capillary to the mark
e Besurethere are no air bubbles

* Wipe the outside of the capillary collector with a
gauze pad in a downward motion

e Do not keep blood in capillary for more than one
minute




Unsatisfactory Specimens
(Provided by the New York State Department of Health)
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Blood spots drying in Nepal
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FDA-Licensed DBS HIV-1 Kits

» Screening Method
— Genetic SystemsrLAV EIA (BioRad)
— Vironostika HIV-1 Microelisa System
(bioM erieux)
e Confirmatory Method
— Genetic Systems HIV-1 WB (BioRad)
— Huorognost HIV-1 IFA
— Cambridge Biotech HIV-1 WB (Calypte?)




DBS Quality Control Materials
are only avallable from CDC

e Commercia kits do not have DBS controls

 CDC Provides:
— Negative DBS
— HIV Low Positive
— HIV High Positive
* Newborn Screening Quality Assurance
Program
— Contact: Carol Bell, CBell@cdc.gov







Typical EIA Assay Procedure for Dried Blood
Spots

Cover plate, incubate plate 90 min at 37°C

1.  AddKit Diluent (150 uL, 1:30) 2. Wash plate 4x |
2. Cover plate, incubate overnight at 4°C 3. Add 19G-Enzyme Conjugate
3.  Shakeplate gently to mix 4.  Cover plate, incubate 30 min at 37°C
4.  Add Diluent to assay plate (125 uL ) 5. Add Substrate (150 uL.)
5. Transfer DBSeluate (25 uL) to assay plate 6.  Incubate 10 min at 25°C
(1:150 final serum dilution) 7. Add Stop Solution (150 uL)
8.

Read plate at 405 nm



Blank wells for serum controls

(must follow configuration of plate |

i . If spots are not white after
as directed by EIA ki) +44449%444 elution, insufficient elution may
0000000000e have occurred. Record
Dried Blood Spot (DBS) controls Initial EIA observations.

in duplicate: High Positive (HPC)
Low Positive (LPC) °
Negative (NC) °

Elution Plate with Initially
REACTIVE EIA Samples

- Retrieve reactive
e eluates from each plate

Retrieve eluates of each DBS L —
control from each plate

Transfer eluates to microtubes; store at 4°C [«

A

A

Repeat EIA in duplicate on all reactive
Samples and on DBS LPC in tandem

DBS samples, a set of new DBS
controls is not required; load serum
controls as directed by kit.

If EIA plate consists only of repeat ||§ ﬁ E|
* [ ]

[J

[ ]




RESULTS
[
Both DBS LPC’s

REPEAT EIA

INTERPRETATION AND ACTION

reactive, both sample
replicates nonreative

Both DBS LPC'’s
reactive, one or both

Report as NEGATIVE

IMMUNOBLOT

replicates from same
elution plate reactive

Repeatably reactive

ALL repeatably reactive eluates

One or both DBS LPC's from
original elution plate
nonreactive; results of
eluates from this elution
plate may be unreliable

Suspect repeat EIA

ANY eluates with suspect

repeat EIA results

CONTROLS

DBS HPC eluates from
oldest elution plate

Serum HPC, LPC and NC
on each membrane




SEROLOGIC ASSAYS FOR
HUMAN IMMUNODEFICIENCY VIRUS
ANTIBODY IN DRIED-BLOOD SPECIMENS
COLLECTED ON FILTER PAPER
FROM NEONATES

Atlanta, Georgia 30333
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Changing the Algorithm with Rapid
Tests

est Procedure

— Fingerstick done at remote site
» Rapid test — report result to patient
« DBS —save for confirmation
— Send DBSto centralized lab for EIA testing
* Return EIA result to site
e Compare Rapid Test and EIA result
 Tie breaker (Immunoblot)???




Screening vs. Confirmatory test

 DBS have traditionally been used for HIV
screening using EIA

» \Western Blot has traditionally been used for
confirming DBS EIA screening result

« NOW —ascreening test is being proposed
as the confirmatory test

e Quality Assurance A MUST!!!




Programs that provide blinded
panels for proficiency testing:

— CDC Newborn Screening Quality Assurance
Program

« DBSonly — QC and blinded PT materials

— Wisconsin State L aboratory of Hygiene (WSLH):
« DBS—PT only for al matrices
e Urine
e Ora Fluid
e Anti-HIV 1and 2

o Approved by HCFA, COLA, CAP, participation meets
CLIA ' 88 requirements !
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