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Summary of D3 Ultra Duet compared to POC Tests
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Introduction: Diagnostic Hybrids, (DHI), has developed S i OUilie B 7 SEITEIES, 289 v pesiive oy ot Diss e influenza A
novel reagenis and p?ocedures);or the qualit:':ltive detectiorFl) of Saclils D* Ultra Duet for a respiratory virus. There was 99.3% + - « 38 specimens were Flu A positive by both
eight respiratory viruses: Influenza A and B, RSV, Adenovirus, 647 fresh, prospective respiratory specimens were collected using Mattress agreement between the two methods in identifying 46 Flu A, methods and confirmed by DFA and/or culture.
MPV, and Parainfluenza 1, 2 and 3 viruses. The D3 Ultra Duet and Flocked Swabs at the Holzer network of regional Ohio clinics and 197 Flu B, 29 RSV, 15 MPV, 1 Adenovirus and 6 D3 » _
uses a dual fluor labeling strategy in a liquid format that can tested at DHI within 48 hours of collection. Parainfluenza. Ultra + 293 6 * 43false positive specimens by POC
dete.ct'each of these eight viruses in less than 1Q minutes after Specimen Processing Procedure 2 specimens had dual infections. Duet . 24/43 confirmed negative by culture and
obtaining the cell pellet from a nasal aspirate or swab . _ . . . Discrepant specimen were either Flu A or B. ) ) 336 DEA.
specimen. 1. 2mL of specimen in transport medium were centrifuged for 10 minutes at

The standard procedure for preparing a specimen for DFA
(direct fluorescence antibody) staining is to dry a cell
suspension onto a glass slide and fix with acetone. These
steps are followed by staining with antibodies directly labeled

1000xg to pellet cells.
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Supernatant was removed and saved for cell culture.
Cell pellet was washed by re-suspending in 3mL of PBS.

Cells were centrifuged for 10 minutes at 1000xg to re-pellet cells.

10 samples were QNS.

The Table below summarizes the study results for the D3 Ultra Duet compared to DFA, Culture and POC
cartridge tests. The discrepant results of the Ultra Duet compared to the POC tests are discussed in the
summary text block to the right.

» 3 confirmed Flu B, 1 confirmed
Adenovirus, 1 confirmed RSV by culture

e 14/43 were POC Flu A and Flu B positive:
12 confirmed Flu B only by culture. 2 were

with specific fluors, such as FITC, for 15-30 minutes at 35 —

37°C. After a wash step, a coverslip is placed over the cells Ultra Duet compared to culture and DFA negative.
: ’ : Supernatant was removed and ~500uL of PBS were added to re-

and they are examined by fluorescence microscopy. There b . : Ultra Duet compared to DFA Culture Ultra Duet compared to POC o _

i . suspend the cell pellet for testing by D3 Ultra Duet method and the . 10 “false” t by D3 Ult
are several aspects of the DFA technique that are suboptimal. Standard Direct Specimen method alse” posilive specimens Dy ra
The procedure can take up to 2 hours, primarily because of the ' Virus PPA NPA Sensitivity Specificity PPA NPA Duet
time it takes to dry the cells onto the slide. Also, if the slide is

. ! - - 99.7% 99.0% 96.8% . 10/10 confi db It DFA
3 iIrme Yy Cculture or .
not completely dried, the cells can be lost during subsequent D3 Ultra Duet Procedure Direct Specimen Procedure Influenza A 97.6% (46/47) (588/590) 82.9% (34/41) (494/499) 46.9% (38/81) (288/298)
SUECSDEE) SIS, VIS SR (IS I &1 IUEEIEUES LI 2 C Starting from the cell suspension in step #5 above Starting from the cell suspension in step #5 above Influenza B
cells to enable detection of the virus. g P P g P P 99.5% 99.1% 86.5% 98.3% 89.2%
o M . o . -, =
The D3 Ultra Duet procedure uses a proprietary reagent to 1. I(_Filgsllll\c/)lr;?/)eaac;k:j Ofem)evvbl(llﬁv(lzll%?l/f(ljuen?)’ (;ra;rlr?i 1. Label one 8-well slide for each specimen. Influenza B (197/198) (435/439) (166/192) (342/348) 95.4% (166/174) (262/298) « 166 specimens We_zre Flu B positive by both
permeabilize the cells instead of fixing them with acetone. The Centrifuge vials Wi)t/h the patient 1D ' 2. Transfer 1 drop (~20-pL) using a transfer pipette of 100.0% 100.0% 97.7% 94.9% methods and confirmed by DFA and/or culture.
procedure permeabilizes and stains the cells in one step, 9 P ' the cell suspension to each of the 8 wells. RSV (29/29) (608/608) 100.0% (11/11) (517/529) 80.0% (12/15) (282/298) .. )
compared to the two steps of DFA. Permeabilization dissolves 2. Using a transfer pipette, transfer 3 drops (~70-uL) * 8 false positive specimens by POC
. ' ' . ’ i i i .0% 100.0% 98.5%
portions of the cell membranes and allows large dye molecules of the cell suspension to each of the three labeled 8, LIS SlEE el ey iter £ [Eas G Aies 100/0 / % (6/ ) / / R 4 culture and DFEA negative
and antibodies access into the cells. The permeabilized cells vials from step 1 above. 4. Add one drop of each of the D2 Ultra individual MPV Q) (B2, 10056 () Bdioer) /A /A g
maintain their three dimensional structure while being stained : MADbs and one drop of the MPV MAD to each well. 100.0% 100% . 1 MPV positive by D3 Ultra Duet and
) . o . 3. Add 2 drops of the corresponding D2 Ultra Duet . 0 0 i
\évggeci?]ul?tﬁir dS::'Q Zggi(l)arl}bzi}eddbaér::t;tzj()s(::le'[ﬁére ;I;hsop(;(r)c}?]dusrteels Antibody Reagent to the labeled vials. Place vials 5. Incubate in a 35°C -37°C incubator for 15 minutes PEEIIEN || 0T (E1E) oL SO0 Eeriees) A/ i culture and 1 Flu A positive by D3 Ultra
only a 5 ?ninute 3p5 — 37°C incubation time is re uirgdg Aftg; I &) GG e AS WEIET 1ol ©F (ElERar 1isF & 6. Gently wash off MAb reagent from slides with PBS 100.0% 100.0% Dzl SLiire.
inczbation the cells are rinsed. centrifuged for 2qminufes and minutes. ' y g ' Adenovirus 100.0% (1/1) (636/636) 100.0% (1/1) (539/539) N/A N/A .
’ ’ g 7. Add one drop of Mounting Medium to each well and 2 confirmed Flu B by culture (DFA & Ultra

loaded onto a proprietary slide for examination. The D3 Ultra
Duet assay utilizes a combination of 2 different fluors,
Phycoerythrin (PE) and Fluorescein Isothiocyanate (FITC) and
contains three, pair-wise sets of fluor-Mab combinations: 1) PE
to Flu A Mab and FITC to Flu B Mab; 2) PE to RSV Mab and
FITC to MPV Mab; and 3) PE to a pool of PV-1, -2 and -3
Mabs and FITC to Adenovirus Mab. Thus, detection of 8
respiratory viruses can be carried out in just 3 wells compared
to the standard DFA that requires 8 different wells.

. After incubation, using a squeeze bottle or transfer

pipette, add approximately 1.5-ml of PBS Buffer to
each vial.

. Centrifuge the vials for 2 minutes @ 2000xg.

. Gently decant supernatant into a waste container

and blot the vial on adsorbent paper to remove
excess liquid.

place a glass cover slip over the wells.

. Examine at 200x magnification using a fluorescence

microscope. Read time to confirm a negative result
averages between 1 and 2 minutes per well or up
to 8 to 16 minutes/slide.

The picture below shows an Influenza B positive clinical
specimen. Bright FITC nuclear and cytoplasmic staining
occurs in the positive cells, while the negative cell’s nuclei
fluoresce red.

The picture below shows a Parainfluenza positive clinical
specimen. Bright PE cytoplasmic staining occurs in the

positive cells, while the negative cell’s nuclei fluoresce red.

Duet negative)

e 36 “false” positive specimens by D3 Ultra
Duet

. 35/36 confirmed Flu B by DFA and culture

« 2 were POC RSV positive, 1 was POC Flu
A positive

7. To each vial, add 1 drop of re-suspegsion buffer Testing Order: Well 1 = Adenovirus
and b(rjegk up;hleocgll pellitdznzdomllj_cus by r;])ipe'i'ltir?g Well 2 = MPV RSV
R up and down 5-10 times. -pL to each well, in _ N
. L . each addition. Apply a coverslip to each well and Well 4 = Flu B methods and confirmed by DFA and/or culture.
Compare the clinical sensitivity and specificity of D3 ULTRA examine at 200x magnification using a fluorescence
DUET to: microscope. Read time to confirm a negative result Well 5 = Para 1 - 3false positive specimens by POC
averages between 1 and 2 minutes per well or up - .
= D3 Ultra Respiratory Virus Screening and ID Kit and MPV ID to 3 to 6 minutes/slide. Well 6 = Para 2 « 1was Flu B by culture, 2 were negative by
Kit for direct specimen testing. Well 7 = Para 3 DFA.
Well 8 = RSV

= Culture using the DHI D® respiratory virus screening and 1D
Kit and the DHI D3 MPV ID Kit for virus detection.

= Point-of-Care (POC) Flu A/B and RSV rapid cartridge tests*

for direct specimen testing.

* POC Cartridge tests = BinaxXNOW® Influenza A & B Test
and BinaxNOW® RSV Test.

Testing Order: Well 1 =Flu A/Flu B
Well 2 = RSV/IMPV
Well 3 = PIV Pool/Adenovirus

e« 16 “false” positive specimens by D3 Ultra
Duet

e 14 were tested only for Influenza A/B

« 1 was POC RSV negative, 1 was POC Flu
A positive

« The D3 Ultra Duet method is as sensitive as the standard direct specimen testing method.

NOTE: All POC cartridge testing was performed at the Holzer
Clinics. Specimens were tested with the POC tests based on
requests from the physician. DHI received results upon
request.

Culture Methods:
R-Mix Too cultures were re-fed with 1mL of RMO3T.

Cultures were inoculated in triplicate with 200uL of specimen.

« Once the specimen is prepared, time to results for 8 viruses for D3Ultra Duet is 9 minutes. Time
to results for a standard DFA is at least 60 minutes.

Cultures were centrifuged for 1 hour at 700xg.

Cultures were incubated for 48 hours in a 35°C -37°C incubator.
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At 48 hours, 1 monolayer was processed using the D3 Ultra Respiratory Screen o
reagent and 1 monolayer was processed using the D3 MPV reagent. If the
specimen was positive, the third monolayer was scraped and dotted onto an 8-
well slide for virus identification using the D3 Ultra Respiratory ID reagents.

For the 8 major respiratory viruses, D3 Ultra Duet requires only 3 wells to be examined, compared
to 8-10 for the standard DFA.

Conclusion: The D3 Ultra Duet provides a rapid alternative to traditional DFA with
equivalent sensitivity and specificity. With rapid turn around time, greater

sensitivity and specificity, and a menu of 8 viruses, the D3 UItra Duet is an
alternative testing method for virology and microbiology labs that currently use
rapid cartridge devices.
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