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For me, part of my preparation to care for a patient 
has been to understand how far from health their 
disease process has carried them.

My early training in cardiac pathology allowed me to recognize 
how much reserve our bodies have; and decline in that 
reserve is often slow and insidious over years or decades.  
Clinicians, including the ancients, recognized that there were 
important subclinical phases of disease and only recently have 
we addressed these phases as opportunities to interrupt the 
disease progression cycle and prevent or attenuate chronic 
disease. The ACC/AHA Stage of Heart Failure, first introduced 
in the 2001 Guideline set, laid out these stages to reflect 
our understanding that the patient we see with heart failure 
symptoms has already had a long and life-shortening journey.
 
I believe, however that understanding how advanced a 
patient’s disease state is should not only guide the goal 
of optimal medical and device therapy but should, even 
before the treatment plan is crafted, demand reliable and 
precise diagnostics that inform decision making based upon 
the physiology that truly drive the restoration of reserve, 
optimized treatments, and avoidance of serious missteps in 
patients with typically multiple overlapping co-morbidities.

For patients with heart failure, the core concepts of volume 
measurement and fluid management are underscored daily in 
guidelines and expert recommendations yet are confounded 
but lack the understanding that only blood volume analysis 
provides these values. Further, widely assumed, yet incorrect 
assumptions are that assessment of interstitial volume clinically, 
can inform the status of mission critical intravascular volume. 

3 Fluid Compartments

View video about  
body fluid basics >

Interstitial: 11-13 L  |  Intracellular: 27-30 L  |  Intravasular: 3.0-5.0 L

Blood Volume Phenotype – 
Translating Precision Measurement
into Personalized Care
Marc A. Silver, M.D., FACP, FACC, FAHA, FHFSA,
Rosalind Franklin University/Chicago Medical School, IL

Direct blood volume measurement provides 
precise patient data easily converted into the BVA 
phenotype which guides teams to rapid treatment 
to restore euvolemia.
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BVA BRIEF
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The intravascular compartment contains limited components, 
yet these are uniquely responsible for circulatory integrity, 
euvolemia, tissue oxygenation, oncotic pressure and 
transudative forces; the key components are plasma (water 
and albumin and other proteins), red blood cells (roughly 
40-45% of the total blood volume) and white cells, the latter 
making up a tiny component of the total blood volume (TBV).

Blood Volume Components & Function

A special comment needs to be made about the Daxor BVA-
100 blood test ability to measure with precision, the patient’s 
red blood cell volume (RBCV) and identify often unexpected 
significant deficits (anemia) or excesses (polycythemia), both 
of which are integral to the disease process of heart failure 
and management of this key intravascular constituent drives 
patient signs and symptoms and outcomes.  The BVA-100 
blood test also provides a unique measurement called the 
normalized hematocrit (nHct) which is the target hematocrit if 
total blood volume (TBV) were adjusted to normal by changing 
the plasma volume (PV) such as through diuresis.

The BVA-100 test report provides a comprehensive and 
precise overview of blood volume status unique for each 
patient. Ideal volumes are calculated based on the patient’s 
demographics of height, weight, and gender, referencing 
Metropolitan Life data using a formula validated in peer-
reviewed studies. The BVA report expresses any deviation from 
ideal values in milliliters and as a percentage. The percentage 
allows any measured deviation to be classified on a scale from 
mild to extreme. And indeed this entire range of deviations 
exist in patients with advanced and even subclinical  
disease states.

Blood Volume Variances Across the Heart Failure Spectrum

One of the useful starting points for many centers has been 
to create a BVA phenotype initially by looking at the TBV 
deviations, plus the RBCV deviations.  Value in this approach 
comes from considering the treatment decisions cohesively 
using both key intravascular volumes, and not focusing solely 
on TBV and diminishing the value of being aware and treating 
derangements in the RBCV.  Below is a simple table of BVA 
phenotype using the % deviations from normal of the TBV and 
RBCV.  Also note that the BVA phenotype informs suggested 
next steps to optimize the patients’ intravascular volume and 
restore euvolemia.  A trial using this approach in 245 patients 
admitted for heart failure demonstrated its value in short- and 
long-term outcomes.  Of note, these improved outcomes 
were equally noted in all LVEF phenotypes (HFrEF and HfpEF). 
An additional analysis of the health economic impact of this 
approach has also been published.

Blood Volume Phenotype – Translating Precision Measurement into Personalized Care
(Continued)

“Normalized Hct is the target Hct if total 
blood volume were adjusted to normal by 

changing the plasma volume - a unique 
BVA-100 measurement.”

•   Plasma - carries cells,  
nutrients and wastes

•    Leukocytes (white blood cells) - 
protect against infection

•    Platelets - stop bleeding

•    Erythrocytes (red blood cells) - 
transport oxygen

HF Population
(N)

TBV Range of
% Deficit (-) / 

Excess (+)

RBCV Range of
% Deficit (-) /

Excess (+)

Reference
(First Author,

Publication Year)

Stable, OP, FC I-II (45) -14 to +56 -31 to +50 Miller, 2018

Ambulatory, FC II-IV,
Non-Edematous (43) -20 to +30 – – – Androne, 2004

Hospitalized HF
(245) -31 to +117 -55 to +74 Strobeck, 2018

Implanted LVAD Pts
(24 -19 to +87 -43 to +80 Yaranov, 2021,

(JCF, In Press)

TBV = Total Blood Volume, RBCV = Red Blood Cell Volume

Plasma
(55% of total blood)

Erythrocytes
(45% of total blood)

Buffy Coat
leukocytes & platelets

(<1% of total blood)
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https://www.daxor.com/wp-content/uploads/2018/11/Sample-BV-Report-New-Logo.pdf
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HFSA 2021 – 
Daxor’s Strongest Program in History

HFSA 2021 proved to be Daxor’s strongest program in  history as we featured 5 posters that included new trials as 
well as outcome data with clinical partners from leading institutions. This new data adds to the more than 100 peer-
reviewed articles, posters and abstracts establishing the value of blood volume analysis and confirming that accurate 
blood volume measurement leads to better outcomes.

Highlights of the data included:

“Value of Blood Volume Analysis in Patients with Left Ventricular Assist Devices”:  Implantable left ventricular 
assist devices (LVAD) have dramatically changed the face of advanced heart failure treatment and constitute a 
$350M annual market in the U.S. Lead study author Dmitry M. Yaranov, M.D., Baptist Heart Institute, Memphis, TN 
concluded, “In summary, blood volume analysis and its individualized, unique metrics is a valuable test when 
used in patients with LVAD.  Measurement of red blood cell volume is helpful in determining variations (anemia 
or polycythemia) that might not be noted clinically, and patient and clinician acceptance and adoption of BVA 
was excellent.”  View Poster

“Volume-Guided Venous to Venous Ultrafiltration in Hospitalized Heart Failure Patients”: This pilot study 
combined blood volume analysis and ultrafiltration to safely remove fluid with volume overload. Study authors 
indicated that earlier utilization of the BVA-100 test may have prevented the acute renal injury from their previous 
diuresis. “Combined use of blood volume analysis and ultrafiltration should improve outcomes in hospitalized 
diuretic-resistant or renal insufficient patients,” stated John L. Jefferies, M.D., MPH, FACC, FAHA, FAAP, FHFS, 
University of Tennessee Health Science Center, Memphis, TN, and lead data investigator.  View Poster

Latest News

1
2

BVA Phenotype Guidance

In summary, the application of direct blood volume 
measurement  provides a unique and rich set of personalized 
and precise patient level data; this data is easily converted into 
the BVA phenotype which then guides teams to rapid treatment 
approaches to restore euvolemia.
 
For further information on how you can bring these BVA 
phenotype solutions to your team and the patients you care for, 
contact: educationalsupport@daxor.com.

Cost Effectiveness Analysis of Early 
Blood Volume-Guided Management in 
Hospitalized Heart Failure Patients  >

Heart Failure Outcomes 
with Volume-Guided 
Management  >

Key References

Blood Volume Phenotype – Translating Precision Measurement into Personalized Care
(Continued)
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https://www.daxor.com/wp-content/uploads/2021/09/LVAD-FINAL.pdf
https://www.daxor.com/wp-content/uploads/2021/09/Ultrafiltration-FINAL.pdf
mailto:educationalsupport%40daxor.com?subject=
https://www.daxor.com/wp-content/uploads/2020/10/BVA_Cost_Effectiveness_HFSA-2020_WITH-NARRATION_V3.mp4
https://www.daxor.com/wp-content/uploads/2020/10/BVA_Cost_Effectiveness_HFSA-2020_WITH-NARRATION_V3.mp4
https://www.daxor.com/wp-content/uploads/2020/10/BVA_Cost_Effectiveness_HFSA-2020_WITH-NARRATION_V3.mp4
https://www.jacc.org/doi/10.1016/j.jchf.2018.06.017
https://www.jacc.org/doi/10.1016/j.jchf.2018.06.017
https://www.jacc.org/doi/10.1016/j.jchf.2018.06.017
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BVA Insights

The Normalized Hematocrit is a unique metric of the 
BVA-100 test report and a useful individualized target for 
treatment. The peripheral hematocrit is the ratio of red 
cell volume to plasma volume.  Hematocrit is often used 
clinically to assess red cell status, but it is not a reliable 
measure of actual red cell volume because it is affected 
by abnormalities of plasma and total blood volume.  The 
normalized hematocrit provided in the BVA-100 report 
is a calculated value of what the patient’s hematocrit 
would be if the plasma volume were adjusted to render 
the patient euvolemic.  Stated differently, the normalized 
hematocrit essentially corrects the peripheral hematocrit 
for derangement in overall volume status.

This example shows the patient has a peripheral hematocrit 
of 30.5% despite normal red cell volume with a normalized 
hematocrit of 42.1%.  Total blood volume shows an 
extreme excess of 38.1% which is driven by the excess 
in plasma volume of 68.4%.  The normalized hematocrit 
indicates that if the patient’s excess plasma volume were 
adjusted to a normal total blood volume, the peripheral 
hematocrit would rise from 30.5% to 42.1%.  This is an 
example of dilutional anemia and not true anemia.

(continued)

HFSA 2021 – Daxor’s Strongest Program in History
(Continued)

“The Phenotype of Polycythemia and Hypervolemia in Hospitalized Heart Failure Patients”: The BVA-100 test 
was instrumental in better understanding heart failure patients who present with polycythemia, or excess red 
cells, a condition that may affect 11% of hospitalized heart failure patients (over 100,000 in the U.S. per year) 
that currently goes largely undiagnosed, noted study authors. “The polycythemia/hypervolemia phenotype is 
worrisome as neither the peripheral hematocrit, BMI or age is sufficient to identify this phenotype; only BVA-
guided assessment demonstrated the specificity in identifying this phenotype that often goes under reported,” 
commented Marc A. Silver, MD, FHFSA, lead author.  View Poster

Two poster presentations were made on the landmark clinical trials by Daxor initiated in 2021 and currently 
underway, including a National Institute of Health (NIH)-funded randomized, multicenter, controlled trial with the 
U.S. Department of Veterans Affairs applying BVA-100-guided care to improve hospitalized heart failure outcomes, a 
patient population of more than one million.  View Poster

Equally important is an outpatient prospective randomized trial for heart failure management featuring next-
generation technology developed through contracts awarded by the U.S. Department of Defense and funded by the 
Center for Advancing Point of Care Technologies (CAPCaT)/NIH. This study also measures the benefit of the BVA-100 
test for improving ambulatory heart failure patient care, a population that numbers more than 6 million in the U.S. 
alone.  View Poster

Latest News
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https://www.daxor.com/wp-content/uploads/2021/09/Phenotype-of-Polycythemia-FINAL.pdf
https://www.daxor.com/wp-content/uploads/2021/09/Decompensated-Heart-Failure-FINAL.pdf
https://www.daxor.com/wp-content/uploads/2021/09/MOVE-HF-FINAL.pdf
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Case Study
A Patient Case Study of HFpEF, Recurrent Hospital Admissions,  
Unsure Diuretic Strategy and Possible Anemia,  
Presented by Marc A. Silver, M.D., FACP, FACC, FAHA, FHFSA -  
Daxor Medical Consultant.

Team Member Spotlight

Meet Teri Patterson, RN, CHFN, CVRN-BC, Daxor’s Clinical Applications Manager.  
Teri has 35 years of cardiac experience and is a certified heart failure nurse. As a 
heart failure  coordinator, she has led quality initiatives to significantly reduce HF 
readmissions and worked with clinicians in utilizing the BVA test to improve patient 
outcomes. She has served as a speaker at numerous conferences including the AHA/
ASA 2017 Mid-Atlantic Heart and Stroke Quality Summit–Heart Failure Conference. Her 
long-standing commitment is to improve the quality of life for heart failure patients.    
Schedule a one-on-one with Teri

The normalized hematocrit can be a useful target for treatment in patients with normal red cell volume who only need their plasma 
volume adjusted (for example through diuresis) to achieve euvolemia.

Blood Volume Analysis Results

Hematocrit Analysis

BVA Result Patient Ideal Deviation from Ideal Excess/Deficit %

Total Blood Volume 5994 mL 4341 mL +1653 mL +38.1% Moderate Excess

Red Blood Cell Volume 1647 mL 1760 mL -113 mL -6.4% Normal Deficit

Plasma Volume 4347 mL 2581 mL +1766 mL +68.4% Extreme Excess

Patient Result Normal Male

Peripheral Venous Hct 30.5% 40-46%

Normalized Hct (nHct) 42.1% 40-46%
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https://vimeo.com/547302809?ref=em-share
mailto:educationalsupport%40daxor.com?subject=
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Daxor Corporation 107 Meco Lane, Oak Ridge, TN 37830
Phone: 865-425-0555   |   Fax: 865-425-0551

info@daxor.com   |   daxor.com

Daxor Corporation is the global leader in blood volume measurement technology focused on blood volume testing innovation.  We developed and market the 
BVA-100 (Blood Volume Analyzer), the first diagnostic blood test cleared by the FDA to provide safe, accurate, objective quantification of blood volume status and 
composition compared to patient-specific norms for use in a broad range of medical and surgical conditions.

The Leader Board

Listen to Dr. Marat Fudim’s lecture on “Acute Heart Failure - Old and New Ways” highlighting the importance of 
intravascular blood volume as the gold standard test to measure volume overloads presented at the Duke Heart Failure 
Symposium, October 8, 2021. Here is the link to the YouTube video.

Want to learn more? 
Email educationalsupport@daxor.com to set up a complimentary medical education event or 
clinical support session at your facility with a Daxor clinical specialist. 
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http://daxor.com
https://www.linkedin.com/company/daxorcorporation/
https://www.facebook.com/search/top?q=daxor%20corporation
https://twitter.com/daxorbva?lang=en
mailto:educationalsupport%40daxor.com?subject=
https://www.youtube.com/watch?v=QQXTtjmYMko&list=PLBPPJmonlKtBftZF6p7c9MnhtEa9L8UbE&index=10

