
Introduction: Erythrocyte sedimentation rate (ESR) is a common laboratory test 

annually. 1 Traditional ESR testing is done using a manual or semi-automated version of 
the Westergren method. The iSED ®  ELITE is the latest platform in the iSED instrument 

reducing time to result and improving patient care. Method: The iSED technology 
is based on syllectometry and utilizes photometric rheology reading to quantify the 
rouleaux formation, which is the earliest phase of red blood cell (RBC) sedimentation. 

RBCs begin to re-aggregate. The technical innovation of the iSED analyzers consists 
of “directly” measuring the aggregation of the RBCs, whereas traditional methods 
“indirectly” measure aggregation of the RBCs by recording the length at which the 
cells settle in a Westergren tube. The iSED ELITE technology is highly correlated to 
the Westergren method, but test results are available within 20 seconds without the 
drawbacks and inconvenience of traditional ESR testing. Results: Method Correlation 
(iSED ELITE vs Westergren) was performed according to CLSI Procedure H02-5. The 
method correlation (n = 200), analyzed by Passing Bablok regression, results in a 
regression equation of y = 1.0 + 1.0 x, 95% CI of the slope is 0.94–1.07, 95% CI of intercept 
is 0.43-2.3. CuSum test is greater than 0.05, showing no deviation from linearity. Paired 
T-Test shows equivalence. Precision studies (40 patients X 5 replicates), across the 
clinical range of interest, demonstrated average precision results of 6.1% for samples 
less than 20 mm/hr. and 3.9%, for samples 20-60 mm/hr. Traditional ESR testing is 

The iSED ELITE sample is analyzed within seconds in a closed environment, limiting 
potential impact of environment factors, and sampling is done by the instrument, 
eliminating the potential for human error and improving operator safety. Conclusion: 
The direct ESR measurement possible with the photometric determination of ESR 
based on syllectometry is comparable with the Westergren methodology, and results 

A time-dependent light intensity plot called a syllectogram is generated. In normal 
samples, the syllectogram has a characteristic shape and consists of 3 main stages. 

Stage 1: Application of shear stress
Stage 2: RBC shape recovery and redistribution
Stage 3: RBC aggregation

Carryover
Carryover testing was performed to demonstrate that the sequence of sample testing 
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Erythrocyte sedimentation rate (ESR) is a common laboratory test used to help  
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Traditional ESR testing is done using a manual or semi-automated version of the 
Westergren method. The iSED ELITE is the latest platform in the iSED instrument family. 

reducing time to result and improving patient care.

The iSED technology is based on syllectometry and utilizes photometric reading to 
quantify the rouleaux formation, which is the earliest phase of RBC sedimentation. 

RBCs begin to re-aggregate. 
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Erythrocyte sedimentation consists of 3 main phases. While traditional ESR tests 
measure the sedimentation after the last phase, iSED ELITE measures aggregation 

of sedimentation. 2 

The technical innovation of the iSED analyzers consists of “directly” measuring the 
aggregation of the RBCs, whereas traditional methods “indirectly” measure aggregation 
of the RBCs by recording the length at which the cells settle in a Westergren tube.  
The iSED ELITE technology is highly correlated to the Westergren method, but test 
results are available within 20 seconds and require less than 3 seconds of hands-on 
time per sample.

iSED ELITE ESR analyzer has been demonstrated to provide results equivalent to the  
CLSI approved standard methodology for ESR, the Westergren method. Since ESR is 
based on the physical interactions of RBCs during testing, the Westergren reference 
method is subject to a number of variables, including sample characteristics, testing 
environment, and individual operators’ techniques. Therefore, Passing Bablok  
regression analysis is recommended for comparing two ESR methods since the 
reference method is known to be subject to variables. 2

Precision

standard) were run on the iSED ELITE analyzer a total of ten (10) times to demonstrate 
precision. As with other laboratory tests, higher CVs are expected when comparing 
lower numerical values.

Stability
Samples spanning a range of ESR values were run on the iSED ELITE analyzer  
at 24 hours to demonstrate stability. As with other laboratory tests, higher CVs are 
expected when comparing lower numerical values.

1 Phase 1: Lag Phase - Erythrocytes aggregate 
to form rouleaux and sedimentation begins.

Phase 2: Decantation Phase - Plasma/erythrocytes 
interface falls more rapidly, and the setting rate is 
more constant. 

Phase 3: Packing Phase - Red cell 
aggregates pile up at the bottom of the tube. 
The sedimentation slows down as a result of the 
interference of the accumulated red blood cells.
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Conclusion
The direct ESR measurement possible with the photometric rheology of ESR based 
on syllectometry is comparable with the Westergren methodology, and results are 
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Erythrocyte sedimentation rate (ESR), one of the most common laboratory tests in 
the world, is a widely used non-specific test for assessing or monitoring patients 
with inflammatory conditions. Traditional ESR testing is done via the manual 
Westergren method, but many laboratories have adopted automated ESR analyzers 
to minimize hands-on time and improve turnaround time. Despite these workflow 
improvements, sample stability for ESR testing remains limited, and it is well 
documented that results generated by gravity-based ESR methods typically degrade 
when samples age. Both CLSI and ICSH guidelines recommend testing Westergren 
ESR samples within 4 hours when stored at room temperature or within 24 hours if 
stored refrigerated.1,2 For centralized or reference laboratories, sample collection 
sites can be a significant distance from the testing laboratory, and courier systems 
for transporting samples do not allow for effective temperature control. The 
stringent requirement of needing to test or refrigerate ESR samples within 4 hours 
is difficult to achieve or even monitor which can lead to off-label use of the assay, 
due to the sample being older than permitted by the labelling, or a need to re-draw 
the patient sample. An ESR method or technology that is more robust to changes in 
sample associated with aging would help ensure result reliability for labs that are 
challenged by the existing, relatively short, ESR sample stability limitations.

The iSED analyzer family employs a common analytical unit and utilizes 
syllectometry-based photometric rheology technology to assess rouleaux formation 
(which occurs during the initial lag phase of the erythrocyte sedimentation 
process). Red blood cells (RBCs) are disaggregated and pumped into a flow cell. 
When the pump stops, RBCs immediately begin to aggregate in the rouleaux 
formation. Light transmission through the flow cell, which increases with RBC 
aggregation (Figure 1), is monitored and and converted to an ESR result in mm/hr. 
The degree of RBC aggregation is proportional to the degree of sedimentation, and 
the iSED analyzers have demonstrated equivalence with the Westergren method 
via analyzer-specific method comparison studies using fresh samples.

Sample stability on the iSED analyzer was examined by testing remnant clinical 
samples spanning the analytical range at defined time intervals at both room 
temperature (18-25°C) and refrigerated (4-8°C) storage conditions. Testing was 
performed on the iSED ELITE and miniiSED ESR analyzers (sample stability is 
consistent between iSED analyzer models due to common technology/analytical 
unit). Baseline testing was performed within 4 hours of sample collection on 
samples kept at room temperature. The samples were then stored either at room 
temperature or refrigerated and tested again at 24 hours and 28 hours on 
miniiSED (for refrigerated samples) or iSED ELITE (for room temperature 
samples). Sample tubes remained capped and refrigerated samples were brought 
to room temperature before testing. Stability was assessed by performing a 
correlation analysis of aged sample results vs. fresh sample results.

Regression statistics of the 28-hour vs baseline comparison for the refrigerated 
cohort (n=57) were: slope = 0.94 with a 95% confidence interval of 0.9167 to 
1.0000, intercept = -0.67 with confidence interval of -2.0000 to 0.08333 and a 
Spearman correlation coefficient of 0.994

Compared to traditional ESR methods, this represents a 600% or 24-hour 
increase in room temperature stability.

By using novel technology to measure an earlier part of the erythrocyte 
sedimentation process, ESR sample stability dramatically increases from 4 hours 
room temperature/24 hours refrigerated to 28 hours when samples are stored 
room temperature or refrigerated. 

The degree of RBC aggregation is proportional to the degree of sedimentation, 
but it appears that the charges governing RBC aggregation are more stable over 
time vs. the variables affecting sedimentation. Using photometric rheology to 
assess ESR increases sample stability, greatly improving transport options and 
laboratory logistics and helping ensure result reliability.
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non-specific laboratory test for assessing or monitoring patients with inflammatory 
conditions. Traditional ESR testing is done via the manual Westergren method, but 
many laboratories have adopted automated ESR analyzers to minimize hands-on 
time and decrease turnaround time. Despite these workflow improvements, sample 
stability for ESR testing remains limited: 4 hours for room temperature samples and 
24 hours for refrigerated samples. These stability constraints can be challenging in 
reference/centralized laboratory setting when specimen collection locations are 
dispersed and refrigerated sample storage during transport is unavailable or poorly 
controlled. The iSED® ESR analyzer family (miniiSED®, iSED, iSED ELITE, and iSED 
PRO) uses novel technology to generate an ESR value by assessing RBC aggregation 
which significantly improves sample stability by increasing both room temperature 
and refrigerated stability to 28 hours. Method: The iSED analyzer family employs a 
common analytical unit and utilizes syllectometry-based photometric rheology 
technology to assess rouleaux formation (which occurs during the lag phase of RBC 
sedimentation). The degree of RBC aggregation is proportional to the degree of 
sedimentation. The iSED analyzers have demonstrated equivalence with the 
Westergren gold standard via analyzer-specific method comparison studies using 
fresh samples. Stability of iSED analyzer family results was examined by performing 
a correlation analysis of aged sample results vs. fresh sample (within 4 hours of 
collection) results from samples spanning the analytical range at defined time 
intervals. Both refrigerated and room temperature cohorts were evaluated. Results: 
Passing-Bablok regression was used to compare aged sample results to fresh 
sample results. The storage condition and duration was considered acceptable if 
95% CI of slope included 1.0, 95% CI of intercept included 0.0, and the Spearman 
correlation coefficient was ≥ 0.90. Regression statistics of the 28-hour vs baseline 
comparison for the room temperature cohort (n=94) were: slope = 0.93 with a 95% 
confidence interval of 0.8627 to 1.0000, intercept = -1.65 with confidence interval 
of -4.0000 to 0.1471 and a Spearman correlation coefficient of 0.928. Regression 
statistics of the 28-hour vs baseline comparison for the refrigerated cohort (n=57) 
were: slope = 0.94 with a 95% confidence interval of 0.9167 to 1.0000, intercept = 
-0.67 with confidence interval of -2.0000 to 0.08333 and a Spearman correlation 
coefficient of 0.994. Conclusion: ESR samples tested with the iSED family of 
analyzers are stable for up to 28 hours when stored room temperature or 
refrigerated greatly improving transport options and laboratory logistics.
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Ninety-four samples were used in the room temperature stability evaluation and   
57 samples in the refrigerated temperature stability evaluation. Samples with 
initial results greater than 30 mm/hr were reasonably represented in this data 
set. Passing-Bablok regression was used to compare aged sample results to fresh 
sample results. The storage condition and duration was considered acceptable if:
 95% CI of slope included 1.0
 95% CI of intercept included 0.0
 The Spearman correlation coefficient was ≥ 0.90
Regression statistics of the 28-hour vs baseline comparison for the room 
temperature cohort (n=94) were: slope = 0.93 with a 95% confidence interval of 
0.8627 to 1.0000, intercept = -1.65 with confidence interval of -4.0000 to 0.1471 
and a Spearman correlation coefficient of 0.928. 

iSED Analyzer Family, 28 hour stability (room temp)

Traditional Westergren, 4 hour stability (room temp)
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