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Transplant Associated Thrombotic Microangiopathy (TA-TMA) is a 
complication in hematopoietic cell transplant (HCT) patients due to 
overactivation of the complement cascade. TA-TMA can result in injury to 
multiple organs including the kidneys and requires rapid initiation of 
treatment. Markers used to diagnose and monitor treatment of TA-TMA 
include a high-risk injury marker sC5b-9, the soluble form of terminal 
complement complex (TCC), and CH50 that measures potential 
complement activity. Eculizumab is a monoclonal antibody drug that 
inhibits cleavage of C5 in the complement cascade and has been used to 
treat TA-TMA.

An assay to measure sC5b-9 was developed and validated, and an assay 
for CH50 was validated, to aid in early diagnosis and treatment of TA-TMA. 
These assays are performed rapidly and results provided the same day. An 
assay to measure free eculizumab concentration in the blood was 
developed and validated to assist in monitoring patient treatment.

The sC5b-9 ELISA assay measures the soluble TCC in EDTA plasma 
using a monoclonal antibody specific for the complex. The CH50 total 
complement assay is a liposomal turbidimetric assay that measures CH50 
in serum. The Eculizumab ELISA measures levels in serum and is specific 
for the free form of eculizumab, not bound to endogenous C5. 

In validation, the assays demonstrated exceptional accuracy, precision, 
and sensitivity in accordance with guidelines recommended by the New 
York State Department of Health, College of American Pathologists (CAP), 
and Clinical and Laboratory Standards Institute (CLSI) to establish the 
analytical specificity, linearity and dynamic range, analytical sensitivity (limit 
of detection and lower limit of quantification), intra- and inter-assay 
precision (reproducibility), and analytical accuracy of the test method.

INTRODUCTION

MATERIALS AND METHODS

Clinical Significance

Assays measuring sC5b-9 and CH50 with same day turnaround time have 
been validated so that timely results can be provided to physicians with 
patients at risk of organ damage due to TA-TMA within 24 hours. 

An Eculizumab assay was validated to aid in monitoring patient 
Eculizumab  treatment trough concentrations.
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RESULTS

Table 2. Eculizumab Sensitivity, linearity, and dynamic range.
Reference Range and LOD were determined to be equivalent to the LLOQ 
equal to 3.91 µg/mL
Dilutional linearity for samples is acceptable at a maximum of a 1 to 
128,000 dilution.
Comparing linearity of the sensitivity data set had a R²=1.00

Figure 1. Pediatric Subject 1 CH50, sC5b-9, and Eculizumab 
concentration trends at week 2 showed a spike in sC5b-9 requiring 
dosage of eculizumab observed increase in week 3 to bring sC5b-9 
≤256 ng/mL. Week 7 increase in high sC5b-9 led to week 8 decrease 
in eculizumab <99 µg/mL recommending dosage to maintain sC5b-9 
≤256 ng/mL at week 9. 

Figure 3. Pediatric subjects 4-10 sC5b-9 ≤256 ng/mL with Eculizumab 
>99 µg/mL

Table 3. Eculizumab Intra- and inter-assay precision.
Intra-Assay precision was exceptional with the highest CV≤8%.
Inter-assay across different days, different operators, and with different 
equipment had a CV≤10%.

Table 1. Eculizumab positive and negative analytical accuracy sample 
data. 
10 accuracy positive samples were spiked with Eculizumab in C5 depleted 
human serum. 
10 accuracy negative samples were normal healthy donors. 
100% accuracy was observed with positive samples ≤21% Relative Error 
with an average RE=2%.
100% accuracy was observed with negative samples qualitatively resulting 
negative as <4 µg/mL.

RESULTS
• Validation of the eculizumab ELISA indicated an LLOQ of 4 µg/mL, 

100% accuracy, and precision CVs ≤ 10%.
• The sC5b-9 lower limit of quantification (LLOQ) was 81ng/mL, the 

reference range was ≤ 256 ng/mL correlating with the published normal 
of ≤ 244 ng/mL and the CVs for precision were ≤ 19%. 

• The CH50 LLOQ was 13 U/mL, the reference range was 36-95 U/mL 
and the CVs for precision were ≤ 5%. 

Clinical samples previously analyzed for sC5b-9 were also analyzed for 
eculizumab and CH50 to determine correlation of the results. Samples 
with sC5b-9 levels > 256 ng/mL had eculizumab levels that were below the 
recommended trough level of 99 µg/mL. These results indicate excessive 
complement activation, and eculizumab treatment had not controlled the 
activation. Subject 4-10 with sC5b-9 ≤256 ng/mL had detectable 
eculizumab >99 µg/mL. These results suggest the patients were being 
treated and the complement activation was controlled.

Figure 2. Subject 2 & 3 CH50, sC5b-9, and Eculizumab concentration 
trends. Subject 2 week 1 showed high sC5b-9 detection requiring dosage 
of eculizumab to reduce the patient’s sC5b-9 levels ≤256 ng/mL. Subject 3 
sC5b-9 was maintained ≤256 ng/mL with Eculizumab >99 µg/mL.


	Slide Number 1

