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Healthcare Challenge 

S  Millions of  people globally suffer from 
life threatening, blood-borne viruses 

S  170 million with Hepatitis C (HCV) 

S  350 million with Hepatitis B (HBV) 

S  34 million with HIV/AIDS 

S  Advancements in drug therapies allow for 
effective treatment of  these diseases 

S  Quality patient care requires ongoing 
testing to determine “viral load” and 
patient response to various drug 
treatments  

Without ongoing testing, proper patient 
care is impossible to provide 
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Patient Diagnostic Process 
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Current Specimen Transportation Method Current Specimen Storage Method 

Maintains -86 to 50°C 
via Microprocessor 
Temperature Control 
System 

Requires 24 hr 
monitoring 

Current:  Transport & Storage 
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The Biggest Challenge is in 
Resource Limited Areas 
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S  The majority of  global infections for HCV, HBV and HIV are outside of  the US 
or Western Europe where the shipping of  samples is more prevalent… 

S  In resource limited areas, the transportation and storage of  blood samples to 
centralized labs can be cost prohibitive or virtually impossible  
 

HIV HCV HBV
Region
United	  States 1.2 4.0 1.5
Western	  Europe 0.7 5.0 4.0
Rest	  of	  World 32.1 161.0 344.5
Total	   34.0 170.0 350.0

Over 94% of  people infected with HCV,  
HBV and HIV are in regions outside of  the US and Europe 

Number infected in millions  
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Introducing ViveST™ 

•  Novel dried sample matrix 
holds up to 1.5 mL of  liquid 
biological sample 

•  Eliminates dry ice and 
cumbersome packaging, 
Reduces shipping costs 

•  Environmental monitoring 
using color-indicating 
desiccant 

•  Recovered sample can be used 
in downstream molecular 
testing   
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ViveST Design Features 

ViveST Design Features 
 
 Proprietary, absorbent matrix holding up to 1 mL  
 Sample matrix safely enclosed in screw-cap tube 
 Rapid sample recovery  
 Sample environment monitored using color-indicating desiccant 
 Recovered sample used in HIV viral load and HIV genotype 

testing 

 
 
 
 
 

 
 

Desiccant Screw-cap lid 

Matrix Matrix 

Screw-cap 
lid 

Desiccant 
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Simple Workflow 
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HIV-1 Sample Correlation 
Abbott RealTime HIV-1 Assay 
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Dried Plasma Spots 

6 M. Andreotti et al. / Journal of Clinical Virology 47 (2010) 4–7

Fig. 2. Correlation between viral loads obtained from plasma and DPS.

Table 1
HIV-RNA detection rates in paired dried blood spots and dried plasma spots and
liquid plasma samples (samples with detectable HIV-RNA in plasma).

DBS

VL in plasma N. of samples DBS-positive Detection rate

1.67–2.99 log10 15 3 20.0
3–3.99 log10 28 27 96.4
4–4.99 log10 38 38 100
≥5 log10 29 29 100
All 110 97 88.1

DPS

VL in plasma N. of samples DPS-positive Detection rate

1.67–2.99 log10 6 1 16.6
3–3.99 log10 26 25 96.1
4–4.99 log10 30 30 100
≥5 log10 7 7 100
All 69 63 91.3

Among samples with detectable HIV-RNA, the correlation
between viral load values obtained from the paired 97 plasma
and DBS samples and the 63 plasma and DPS samples was high
(Pearson correlation coefficient = 0.96, and 0.85, R2 = 0.92 and 0.72,
respectively, P < 0.01 for both correlations). The mean (±SD) dif-
ference between the measured viral load in DBS samples and in
plasma was 0.32 ± 0.22 log copies/ml. The mean difference for DPS
was 0.35 ± 0.33 log copies/ml. HIV-RNA levels obtained from DBS
were always lower than in plasma with the exception of 9 out of 97
samples (9.3%) in which levels were higher (from 0.02 to 0.43 log

Table 2
Sensitivity, specificity, positive and negative predictive values (95% confidence
intervals) of DBS (panel a) and DPS (panel b) against plasma viral load determination.

(a) Plasma viral load
DBS POS NEG Total Sensitivity = 88.2% (80.3–93.3)
POS 97 1 98 Specificity = 94.7% (71.9–99.7)
NEG 13 18 31 PPV = 98.9% (93.6–99.9)
Total 110 19 129 NPV = 58.1 (39.2–74.9)

(b) Plasma viral load
DPS POS NEG Total Sensitivity = 91.3% (81.3–96.4)
POS 63 0 63 Specificity = 100% (56.0–100)
NEG 6 7 13 PPV = 100% (92.8–100)
Total 69 7 76 NPV = 53.8% (26.1–79.5)

Fig. 3. Bland-Altman analysis of agreement between plasma and DBS. The horizon-
tal lines represent the mean difference and ±1.96 standard deviations.

higher, plasma HIV-RNA range 2.75–4.08 logs). In 7 out of 63 cases
(11.1%) DPS had HIV-RNA levels higher than in plasma (from 0.01
to 0.39 logs higher than in plasma, HIV-RNA range 2.96–4.35 logs).

The mean (±SD) HIV-RNA levels (log10) in plasma and DBS
were 4.45 ± 0.79 and 4.13 ± 0.71, respectively (P < 0.001). The cor-
responding values comparing plasma and DPS were 4.17 ± 0.63 and
3.82 ± 0.53, respectively (P < 0.001).

Overall, viral load values between DBS and plasma differed by
less than 0.5 log unit in 78.4% of the samples and by less than 1 log
unit in 100% of the samples. For DPS the corresponding figures were
73% (less than 0.5 log) and 96.8% (less than 1 log).

Agreement between the two samples was calculated by the
Bland and Altman method, in which the differences between indi-
vidual viral load results from plasma and spots are plotted against
the mean of the two results (concordance is good when the differ-
ences are within the limits of 1.96 standard deviations of the mean).
In Figs. 3 and 4 it can be seen that all but 1 sample were within the
1.96 SD limits (−0.30–0.94) for DBS and all but 4 samples were
within the limits (−0.36–1.07) for DPS, respectively.

Fig. 4. Bland-Altman analysis of agreement between plasma and DPS. The horizon-
tal lines represent the mean difference and ±1.96 standard deviations.

• Andreotti M, et al. Correlation between HIV-1 vial load quantification in plasma, dried blood spots 
and dried plasma spots using the Roche COBAS Taqman assay.  Journal of  Clinical Virology 47 (2010) 
4-7. 
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 HIV-1 Sample Stability 
Abbott RealTime HIV-1 Assay 
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HIV-1 Concentration 
Abbott RealTime HIV-1 Assay 

1mL HIV 1.5mL HIV
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An average value of  2.14 LOG c/mL 
was obtained when 1.5 mL of a low titer 
HIV-1 infectious plasma sample was 
loaded on ViveST and recovered using 
1.0 mL of molecular grade water 
compared to an average value of 1.6 
LOG c/mL when 1 mL was loaded and 
recovered using 1.0 mL molecular grade 
water.  
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HCV Sample Correlation 
Abbott RealTime HCV Assay 
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HCV Sample Stability 
Abbott RealTime HCV Assay 
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HCV Sample Correlation 
Roche COBAS TaqMan HCV v2.0 
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HCV Sample Stability 
Roche COBAS TaqMan HCV v2.0 
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 HCV Genotyping_Sample Correlation 
Abbott RealTime HCV Genotype II RUO 

Viral Load Range 
Analyzed:  2.64 LOG 
IU/mL to 5.75 LOG 
IU/mL 
 
Assay Cut-off:  2.69 
LOG IU/mL (500 IU/
mL) 
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HBV Sample Correlation 
Abbott RealTime HBV Assay 
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HBV Sample Stability 
Abbott RealTime HBV Assay 
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Dried Specimen Opportunities  

The use of  a dried matrix for transporting specimens can extend healthcare to 
resource limited areas for applications beyond HCV, HBV and HIV  
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ViveST:  Technology Comparison 

DBS: 

•  Small sample 
volume capacity 

•  Non-controlled 
storage environment 

Plasma: 

•  Must remain frozen 

•  Expensive transport 

•  Careful handling 
required 

 

ViveST DPS Plasma 
1 mL (or more) Sample 
Volume ✓ ✓ 

Dried Sample Matrix ✓ ✓ 

Ambient Transport/Storage ✓ ✓ 

Quantitative Reproducibility 
(linear dynamic range for VL 
assays) 

✓ ✓ 
 

Reduced Shipping Costs As	  low	  as	  
$2.51/

sample**	  

✓ Over	  
$11.05/
sample**	  

 

Controlled Sample 
Environment ✓ 

*Dried-‐plasma	  transport	  using	  a	  novel	  matrix	  and	  collec6on	  system	  for	  human	  immunodeficiency	  virus	  and	  hepa66s	  C	  virus	  virologic	  tes6ng.	  RM	  Lloyd,	  Jr.,	  et	  al.	  J	  Clin	  Microbiol,	  47(5),	  May	  2009,	  p.	  
1491-‐96.	  

**Cost	  Comparison	  of	  Shipping	  Frozen	  Plasma	  Versus	  Ambient	  Temperature	  Using	  ViveST™.	   	  McClernon,	  et	  al.,	  Poster,	  HIV	  DART	  2012,	  Fron6ers	  in	  Drug	  Development	  for	  An6retroviral	  Therapies.	  
San	  Diego,	  California,	  December	  4-‐7,	  2012	  



Summary & Conclusions 

•  ViveST™ shows great potential for use in transport and 
storage of  plasma for VL and genotypic testing 

•  For some targets, VL results from ViveST slightly lower 
compared to frozen plasma…consider a correction factor 

•  Plasma recovered from ViveST can be directly utilized in 
numerous downstream applications; no additional 
processing required 

•  The use of  ViveST can enhance access to VL and genotypic 
testing in resource-limited countries and significantly 
reduces the burden associated with shipping frozen samples 
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