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Summary 
 

A lyophilised serum preparation was evaluated for its suitability to serve as the 3
rd

 WHO 

International Standard to standardise assays for serum IgE, performed as part of the diagnosis 

and management of allergic disorders, in an international collaborative study. 

   

Taking into account the mean IgE value of 13411 IU/ml for the candidate IS relative to the IRR 

75/502 based on the parallel line analysis performed at NIBSC, the 95% confidence interval for 

this mean of 13166 – 13660 IU/ml, and the mean value of 13551 IU/ml based on the 

laboratories’ own calculations, it is proposed to assign a value of 13500 IU/ml to the candidate 

IS, 11/234.  As the reconstitution volume for 11/234 is 0.5 ml, this corresponds to 6750 IU of 

serum IgE per ampoule.   

 

Accelerated degradation studies showed that 11/234 will be sufficiently stable for long term 

storage at -20
o
C.  However, for additional reassurance, stability will be monitored annually for 3 

years by performing ELISA for IgE at NIBSC.   

 

Background 
 

The measurement of serum IgE aids in the diagnosis and management of atopic allergic disease 

and hyper-IgE immunodeficiency syndromes.  In 1970, the UK Medical Research Council 

(MRC) established a human serum IgE preparation, the MRC Research Standard A, coded 

68/341 [1].  Soon afterwards, in 1973, the World Health Organisation (WHO) established the 1
st
 

International Reference Preparation (IRP) for human serum IgE, calibrated against 68/341 and 

coded 69/204 [2].  This preparation was subsequently found to be positive for HBsAg so a new 

preparation, 75/502, was produced, calibrated against 68/341, and established by WHO as the 2
nd

 

IRP (now IRR) in 1980 [3, 4].  Interpolation from this standard is used to assign heterologous 

calibrations to assays for antigen-specific IgE (sIgE) of all specificities; therefore the availability 

of a reliable international standard is important.  External quality assessment schemes show good 

agreement between different manufacturers’ methods for measurement of sIgE in the main [5, 6], 

validating the efficacy of the IRR in the maintenance of comparable calibration for the benefit of 

patients.  However, exhaustion of stocks in 2012 has necessitated the production of a 

replacement preparation. 

 

The aim of the present study was to evaluate a lyophilised preparation derived from pooled 

human serum and defibrinated plasma for its suitability to serve as the 3
rd

 WHO International 

Standard for serum IgE. 

 

Materials and methods 
 

Candidate International Standard for serum IgE 

 

Serum was prepared by UK NEQAS for Immunology, Allergy and Immunochemistry from 

blood samples collected from consenting donors with raised levels of serum IgE according to 

local ethical practice.  Historical frozen plasma samples with elevated levels of IgE were also 
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kindly donated by Phadia AB, Sweden, and defibrinated at NIBSC as follows: thrombin was 

reconstituted in 100 mM CaCl2 to give 500 IU/ml and added, with stirring, to thawed plasma to 

give final concentrations of 5 IU/ml thrombin and 1 mM CaCl2, respectively.  Following 

incubation overnight at 4°C, the resulting clots were squeezed out using synthetic cheesecloth.  

The defibrination process was repeated and the clots were squeezed out as before.  The 

defibrinated plasma was tested and found negative for residual clotting activity using 

RecombiPlastin 2G.  The defibrinated plasma was filtered through a sterile Nalgene 0.45 µm 

SFCA membrane into a sterile plastic container, and stored at 4°C in the dark prior to 

combination with the NEQAS serum samples and filling.  All donations were tested and found 

negative for viral markers (HIV, HCV, and HBsAg). 

 

The combined bulks from Phadia and NEQAS were dispensed in glass ampoules at 4
o
C (~0.5 

mL/ampoule), and lyophilised.  The material was coded 11/234.  The mean weight of the 

dispensed solution in 108 ampoules was 0.5169 g.  The imprecision of the filling (CV) was 

0.73%, and the residual moisture was 0.96%, both within the target of <1%.  Following the fill, a 

proportion (12%) of ampoules was found to have high oxygen headspace values i.e., these 

ampoules had inadvertently been sealed under air rather than nitrogen due to a fault occurring 

during automatic stoppering of the ampoules at the end of the freeze-drying cycle.  There was no 

significant difference in moisture content between the high and low oxygen headspace ampoules.  

All ampoules were stored in the dark at -20
o
C, except for a small number from each of the high 

and low oxygen headspace sets that were stored at temperatures ranging from -70
o
C to +45

o
C for 

accelerated degradation studies.  No loss of activity was detected following lyophilisation.  The 

total number of ampoules filled was 2678.  

 

Full details of the product characterisation and fills are located in the relevant Reference Material 

Design Dossier at NIBSC. 

 

Collaborative study participants 

 

A total of 18 laboratories in 11 countries from Europe, North America and China participated in 

the study (Appendix 1).  The laboratories included manufacturers of IgE assay kits and clinical 

testing laboratories.  Each was assigned a code number, which does not reflect the order of 

listing.   

 

Study Design 

 

Participating laboratories were each sent 3 ampoules of each of the 2
nd

 IRR, 75/502, and the 

candidate IS, 11/234, and 3 ampoules of each of 2 lyophilised serum samples (sample 1 and 

sample 2), and requested to perform 2 assays on each set, on 3 separate days, giving a total of six 

assays.  Participants were requested to assay all study samples concurrently, along with any in-

house reference material.  

 

The study protocol is given in Appendix 2. 
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Statistical Methods 

 

Analysis was performed on the summary results provided by the participating laboratories.  The 

assay data were also reanalysed using a parallel line model, taking the log transformed assay 

response (assay readout or estimate of IU) as linear against log dose [7].  Results were expressed 

relative to the IRR 75/502, and for samples 1 and 2, also against the candidate IS 11/234. 

Laboratory mean estimates were calculated as geometric means.  Overall means were calculated 

as the geometric mean of the laboratory means.  Intra- and inter- laboratory variability was 

expressed as geometric coefficients of variation (%GCVs) [8]. 

 

The parallelism of the dose-response lines for the study samples within assays was assessed by 

an analysis of the estimated slopes.  For each sample (11/234, sample 1 and sample 2) the ratio 

of the slope to the slope of the IRR (75/502) was calculated.  For parallel lines, these ratios 

should be equal to 1.0.  The significance of any deviation from 1.0 across assays within a 

laboratory was assessed by a t-test of the log ratios.  The geometric mean ratio for each 

laboratory was calculated, and the significance of any deviation from 1.0 across laboratories was 

also assessed by a t-test of log ratios. 

 

Acquisition of bulk material for a replacement standard 
 

Procurement of patient-derived materials for standards production has become extremely 

difficult, if not impossible in some cases, so it is hoped that stocks of 11/234 will last for 20 

years or so at the current rate of usage.  A similar approach to that used in the present study 

could be tried to replace 11/234 upon exhaustion of stocks.   

 

Results 
 

Data Received 

 

Data were received from 18 participating laboratories.  Participants are referred to by a code 

number, allocated at random, and not necessarily representing the order of listing in the 

appendix.  Participants returned summary results for the study samples, in IU/ml, for each assay.  

They also provided the response data from the dilutions series in each individual assays.  For 

some laboratories, the response data were the raw assay readouts.  For other laboratories, the 

response was the estimated serum IgE concentration in IU/ml for the individual replicates, 

obtained from a kit or in-house standard curve. 

 

All laboratories returned data from the requested number of assays, with the following 

exceptions: 

 

Laboratory 3: for their first assay, all samples gave responses outside the assay range.  For the 

second set of ampoules, results were quoted as µg/ml rather than IU.  Subsequently, they 

returned data from a third set of ampoules, quoting results in IU/ml.  Inspection of the assay data 

from the second set of ampoules showed that there was not a consistent dose response for the 

candidate standard, and the parallel line analysis could not be applied.  For the third set of 

ampoules, the study samples were tested at single dilutions against a local standard curve, and 
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again the parallel line approach could not be applied.  The summary results provided by the 

laboratory were used from this set of ampoules. 

 

Laboratory 7 returned assays from 2 different methods on each set of ampoules.  They have been 

treated separately, and coded ‘7A’ and ‘7B’ (7A – ELISA – Total IgE Radim; 7B – 

Immunonephelometry – Siemens BN Prospect). 

 

Laboratory 8 noted that the results for sample 2 from the third set were discrepant from the first 

two sets of ampoules.  No assay invalidity was detected but this result was excluded from 

subsequent analysis.  

 

Laboratory 9 reported “It was quite difficult to precisely reconstitute 75/502 due to the fluffy 

lyophilisate.  A dust was visible all over the glass wall and it was not possible to wash down and 

reconstitute all that dust.  This probably led to the higher day to day variation of this sample.”  

(No other laboratories reported reconstitution problems.) 

 

Laboratories 11 and 15: the first assay had responses outside the assay range for the IRR and 

candidate IS, and so could not be analysed.  Dilutions were modified for subsequent assays. 

Laboratory 17 returned data from only 3 assays. 

 

Summary calculations provided by laboratories 

 

The laboratory geometric means for each sample across assays were calculated from the 

summary results provided by the laboratories.  They are shown in Table 1.  There appears to be 

good agreement between the laboratories, apart from the results from laboratory 3 which are 

lower by approximately a factor of 2.  However, the relative values of the study samples against 

each other are similar for this laboratory to other laboratories.  The laboratory means (excluding 

laboratory 3) are also displayed in histogram form in Figures 1 – 4.  Each box represents the 

mean from one laboratory, and is labelled with the laboratory code.  

 

The intra-laboratory variability, measured by the %GCV, is shown in Table 2.  These figures 

show reasonable consistency for most laboratories, with the majority of values being less than 

10%.  However, there are some individual high values, with laboratories 3, 11 and 14 having 

%GCVs over 20% for some samples. 

 

Parallel line analysis of assay data 

 

A parallel line analysis was performed on all assay data.  For the majority of laboratories, a log 

transform of the reported assay response (assay readout or estimated IU/ml) gave parallel and 

linear dose response curves.  Some individual dilutions at the extremes of the dose response were 

omitted to obtain linearity and parallelism.  For laboratory 7A, the data was attaining an upper 

plateau and the log transform was not appropriate.  The data were analysed without a transform, 

and a limited range of dilutions were selected to obtain linearity. Laboratory 17 was also 

analysed without a log transform, and with selected dilutions to obtain linearity.   
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Assay validity and parallelism 

 

The usual analysis of variance tests of linearity and parallelism were applied.  However, as many 

assays had extremely close agreement between replicates, some assays were flagged as 

significantly non-parallel when a visual inspection of the data could not detect any differences in 

slopes.  The slopes of the dose-response lines for the candidate IS and study samples 1 and 2 

were expressed as ratios of the slope of the IRR, 75/502.  These ratios were tested for significant 

deviations from the expected ratio of 1.0 for parallel lines, both within each laboratory, and 

overall across laboratories.  

 

There were no significant differences (p<0.01) in the slopes of the study preparations, i.e., the 

IRR, candidate IS, samples 1 and 2, when compared across all laboratories.  Within laboratories, 

of the 54 laboratory and sample comparisons, only 4 were significant (p<0.01), 2 for sample 1 

and 2 for sample 2.  However, visual inspection of the data could not detect any difference 

between slopes, and the “significant” results appear to be due to very high repeatability rather 

than any meaningful differences in dose-response slope.  Overall, there was no evidence of any 

consistent difference in the way that the study samples 1 and 2 behaved in the assays compared 

to the IRR, 75/502, and the candidate IS, 11/234. 

 

Results of parallel line analysis 

 

The laboratory geometric means of the potencies of the candidate IS, 11/234, and the study 

samples 1 and 2 expressed relative to the IRR 07/502 (in IU/ml) are shown in Table 3. 

There appears to be good agreement between the laboratories.  It was not possible to perform the 

parallel line analysis with the data from laboratory 3.  The laboratory means are also displayed in 

histogram form in Figures 5 – 7.  The agreement between laboratories in estimates for 11/234 

appears to be improved using the parallel line analysis, expressing results directly relative to the 

IRR tested concurrently in each assay. 

 

The intra-laboratory variability (%GCVs) is shown in Table 4.  The repeatability is good with the 

majority of laboratories having %GCVs below 10%.  The higher %GCVs noted for laboratories 

11 and 14 based on their own summary calculations are reduced when the results are reanalysed.  

However, for laboratory 17, study sample 1, there is greater variability between assays.  For one 

assay, there were consistent differences between replicates for sample 1, which has contributed 

to increased variability between estimates for the parallel line analysis. 

 

Overall means and inter-laboratory variability 

 

The overall geometric means and inter-laboratory %GCVs based on the laboratories’ own 

calculations are shown in Table 5.  The variability between laboratories is similar for all samples, 

with %GCVs of around 10%.  This represents good agreement between laboratories.  The overall 

mean for the IRR, 75/502, is 10056 IU/ml, in excellent agreement with the assigned value of 

10000 IU/ml. 

 

The equivalent figures for the candidate IS, 11/234, and Samples 1 and 2, calculated relative to 

75/502 by parallel-line analysis, are shown in Table 6.  The agreement between laboratories for 
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the estimation of 11/234 was improved by the parallel line analysis, with a %GCV of 3.8%, 

representing very good agreement.  The variability in estimates for samples 1 and 2 is similar to 

that observed based on laboratories’ own calculations. 

 

The overall geometric mean for the candidate IS, 11/234, expressed relative to 75/502, is 13411 

IU/ml based on the parallel line analysis.  The 95% confidence interval for this mean is 13166 – 

13660 IU/ml.  The mean based on the laboratories’ own calculations, after correcting for the 

values obtained for 75/502, is 13551 IU/ml.  An assigned value of 13500 IU/ml for 11/234 would 

appear to be appropriate. 

 

Potencies relative to 11/234 

 

The potencies of study samples 1 and 2 were recalculated using the candidate IS, 11/234, as the 

reference standard in the parallel line analysis, with an hypothetical unitage of 13500 IU/ml.  The 

estimates are shown in Figures 8 and 9.  The results from laboratory 17 are a little lower than 

other laboratories, probably a result of this laboratory having higher estimates for 11/234 than 

other laboratories.  

 

Overall means and inter-laboratory %GCVs are shown in Table 7.  The results are very close to 

the estimates relative to 75/502, with similar inter-laboratory variability.  This suggests that 

11/234 will be equally effective as a standard as 75/502. 

 

Stability 
 

The IgE content of high and low oxygen headspace ampoules stored at temperatures ranging 

from -20
o
C to +45

o
C for 9 months was expressed as a percentage of that of low oxygen 

headspace ampoules stored at -70
o
C.  Two different assay methodologies were employed: 

method 1 (Genesis ELISA kit) at NIBSC where 2 independent assay runs were performed and 

method 2 (Phadia 1000) in an external laboratory where 1 assay run was performed.   

 

 IgE content expressed as a % of that of ampoules stored at -70
o
C 

Temperature 
o
C 

NIBSC assays Phadia assays 

Low oxygen High oxygen Low oxygen High oxygen 

-70 100 99.2 100 95.4 

-20 94.7 92.0 97.8 98.0 

+4 94.3 91.0 99.0 97.3 

+20 95.3 88.9 95.0 94.8 

+37 80.0 74.7 90.1 89.1 

+45 60.9 52.1 85.8 69.1 

 

Results up to +20
o
C appeared consistent within the limits of assay variability.  The NIBSC 

results for the +37
o
C and +45

o
C samples were somewhat lower than for the Phadia assay 

(although slower, reconstitution appeared complete at the highest temperatures). 
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The usual Arrhenius model was applied to obtain predicted degradation rates at the different 

temperatures.  The model was applied to the NIBSC and Phadia results separately, and then to 

the combined set of results.  When combining the results, two approaches were used.  Firstly, the 

individual potency estimates were weighted based on the assay precision, which made allowance 

for the fact that the NIBSC results were based on two assays.  Secondly, the same weight was 

applied to all estimates, giving the NIBSC and Phadia results equal weight.  The estimates of 

predicted % loss per year or % loss per month are shown below. 

 

NIBSC assays only: 

 

 Low oxygen High oxygen 

Temperature 
o
C 

% loss 

per year 

% loss 

per month 

% loss 

per year 

% loss 

per month 

-20 <0.1  <0.1  

+4 0.9  1.2  

+20  0.4  0.6 

+37  2.5  3.3 

 

Phadia assay only: 

 

 Low oxygen High oxygen 

Temperature 
o
C 

% loss 

per year 

% loss 

per month 

% loss 

per year 

% loss 

per month 

-20 0.6  <0.1  

+4 2.6  <0.1  

+20  0.5  <0.1 

+37  1.2  0.8 

 

 

Combined results (weighted): 

 

 Low oxygen High oxygen 

Temperature 
o
C 

% loss 

per year 

% loss 

per month 

% loss 

per year 

% loss 

per month 

-20 <0.1  <0.1  

+4 0.8  1.3  

+20  0.4  0.6 

+37  2.4  3.0 

 

 

Combined results (equal weights): 

 

 Low oxygen High oxygen 

Temperature 
o
C 

% loss 

per year 

% loss 

per month 

% loss 

per year 

% loss 

per month 
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-20 0.1  <0.1  

+4 1.5  0.3  

+20  0.5  0.3 

+37  2.0  2.1 

 

 

The results show that, overall, there is not much difference in predicted loss for the low or high 

oxygen ampoules.  At -20
o
C, all predictions are 0.1% per year or lower.  At +4

o
C, all the 

predictions are 1.5% or less per year with one exception: for the Phadia assay with low oxygen 

ampoules, the estimate at +4
o
C is a little higher (2.6%) but this is probably an artefact of the 

model fitting with a only a single assay. 

 

For the combined results, the equal weighting is probably preferable.  This shows that both the 

low and high oxygen ampoules would be suitably stable for storage at -20
o
C, and shipping at 

+20
o
C.  Long periods at higher temperatures during transit should be avoided for both high and 

low oxygen ampoules.  For example, 2 months at +37
o
C could lead to a drop of around 4% in 

potency.  There is no evidence that the high oxygen headspace ampoules are less stable at -20
o
C 

than the low oxygen headspace ampoules. 
 

Instructions for Use 
 

The draft Instructions for Use to accompany the proposed International Standard are provided in 

Appendix 3. 

 

Participant feedback 
 

All of the participants accepted the recommendation to establish 11/234 as the 3
rd

 International 

Standard for serum IgE. 

 

Discussion  
 

The candidate IS, 11/234, demonstrated parallelism to the IRR, 75/502, and both Sample 1 and 

Sample 2, which were derived from patients, demonstrating ‘like against like’ properties. 

The inclusion of these serum samples indicates that the candidate IS shows commutability, albeit 

with a limited number of patient samples, and that its use as a standard would minimise inter-

method variability. 

 

The potencies of Sample 1 and Sample 2 relative to the candidate IS gave as good agreement as 

when expressed relative to the IRR, indicating that the candidate IS will be equally effective as a 

standard as the IRR and thus fit-for-purpose. 

 

The overall mean for the IRR, 75/502, was extremely close to its value assigned three decades 

ago indicating that most methods for determining serum IgE are well calibrated against the IRR. 

Following parallel line analysis of the laboratories’ data at NIBSC, there was excellent 

agreement between laboratories on potency estimates of the candidate IS relative to the IRR with 
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a %GCV of 3.8%, again demonstrating the effective standardisation of the different assay 

methods. 

 

A proportion of the ampoules (12%) did not meet the usual oxygen headspace targets, as shown 

by non-destructive testing.  The main concern is that high oxygen headspace might impact on 

stability; however, accelerated degradation studies on high and low oxygen ampoules of 11/234 

show that this concern is unfounded as overall there is no decrease in predicted stability of the 

high oxygen ampoules compared to the low oxygen ampoules.  Both low and high oxygen 

ampoules of 11/234 will be sufficiently stable for long term storage at -20
o
C.  However, for 

additional reassurance, stability will be monitored annually for 3 years by performing ELISA for 

IgE at NIBSC.  It should be noted that the IgE present in the lyophilised residue acts only as an 

antigen in ELISA; the assays do not measure IgE biological activity.  Due to the extreme 

difficulties in sourcing patient-derived material, particularly that of sufficiently high potency for 

production of a standard, the overwhelming benefit to patients of well standardised assays for 

IgE over a long period of time, and the demonstration of adequate stability, we consider that it 

would be unreasonable to discard the high oxygen headspace ampoules.  If the high oxygen 

ampoules were despatched first, stocks would be expected to last around 3 years.   

 

The collaborative study data presented in this report thus show that the candidate IS, 11/234, is 

fit for purpose i.e., fit for use as a WHO International Standard to standardise assays for serum 

IgE. 

 

Proposal 
 

Taking into account the mean IgE value of 13411 IU/ml for the candidate IS relative to the IRR 

based on the parallel line analysis, the 95% confidence interval for this mean of 13166 – 13660 

IU/ml, and the mean value of 13551 IU/ml based on the laboratories’ own calculations, it is 

proposed to assign a value of 13500 IU/ml to the candidate IS, 11/234.  As the reconstitution 

volume for 11/234 is 0.5 ml, this corresponds to 6750 IU of serum IgE per ampoule. 

 

Implementation plan 

 
 Manufacturers will be informed about the availability of the 3

rd
 IS for serum IgE, 11/234.  

 Users of the IRR 75/502 will be informed of the availability of the new IS, 11/234. 

 UKNEQAS for Immunology can promote use of the new IS (scheme members are 

international). 

 The new IS will appear in the NIBSC product catalogue. 

 The report of the collaborative study will be published in an international scientific journal. 
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Table 1   Laboratory mean estimates of serum IgE (IU/ml) calculated from returned 

laboratory summaries 

 

 

Lab 
Sample 

IRR CIS S1 S2 

1 9928 13050 2662 1089 

2 8493 11580 2568 1103 

3 5099 5882 1860 566 

4 11392 15002 3079 1225 

5 10674 14255 3148 1221 

6 10923 15055 3343 1325 

7A 9308 12947 3320 1045 

7B 10900 14865 3292 1227 

8 8174 11520 2419 1015 

9 10158 14080 3039 1270 

10 9156 12532 2654 1154 

11 9874 14352 2846 1214 

12 10539 14239 3176 1201 

13 9840 13887 3041 1245 

14 10568 14999 2901 1165 

15 10431 13486 2976 1293 

16 10025 12664 2991 1209 

17 12834 16195 3170 1132 

18 8813 11708 2576 1055 

 

 

IRR = International Reference Reagent 75/502 

CIS = Candidate International Standard 11/234 

S1 = Sample 1 

S2 = Sample 2 
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Table 2   Intra-laboratory assay variability (%GCV) calculated from returned laboratory 

summaries 

 

 

Lab 
Sample 

IRR CIS S1 S2 

1 4.1 3.7 2.2 3.2 

2 9.2 5.0 3.1 6.3 

3 24.2 8.1 6.6 38.4 

4 8.0 8.7 5.1 6.6 

5 1.6 2.4 3.3 1.1 

6 5.0 4.5 4.3 6.4 

7A 11.5 12.0 0.0 18.2 

7B 0.9 2.1 0.7 1.9 

8 3.4 8.4 8.8 4.5 

9 9.6 3.3 3.0 2.1 

10 5.3 3.0 2.8 4.8 

11 18.4 28.6 27.5 20.0 

12 14.2 11.4 8.8 7.7 

13 5.1 6.3 3.9 3.7 

14 12.0 28.2 13.4 9.8 

15 7.6 6.6 4.8 10.5 

16 5.2 4.7 2.5 2.0 

17 13.4 13.6 12.0 7.1 

18 2.8 4.8 5.3 8.8 
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Table 3   Laboratory mean estimates of serum IgE (IU/ml): potencies relative to IRR 

(75/502) calculated from assay data 

 

 

Lab 
Sample 

CIS S1 S2 

1 13159 2689 1100 

2 13562 2760 1100 

3 - - - 

4 13231 2715 1078 

5 13260 2755 1039 

6 13463 3054 1171 

7A 12979 2949 1163 

7B 13377 3029 1218 

8 14244 2908 1242 

9 14093 3022 1231 

10 13596 2698 1181 

11 14193 2830 1097 

12 13597 3038 1127 

13 14192 3050 1283 

14 13294 2662 1052 

15 12824 2916 1194 

16 12626 2984 1206 

17 12827 2465 846 

18 13035 3002 1243 
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Table 4   Intra-laboratory assay variability (%GCV) of potencies relative to IRR (75/502) 

calculated from assay data 

 

 

Lab 
Sample 

CIS S1 S2 

1 5.4 3.2 2.5 

2 3.3 4.1 5.0 

3 - - - 

4 4.0 5.8 4.5 

5 4.5 3.5 2.5 

6 3.3 2.9 1.9 

7A 1.7 5.1 2.4 

7B 2.4 1.6 5.7 

8 7.2 6.7 3.2 

9 7.8 8.0 9.8 

10 3.6 5.3 3.4 

11 9.9 6.7 11.3 

12 4.9 8.9 11.8 

13 3.8 7.7 2.7 

14 6.3 6.6 8.3 

15 3.5 9.4 20.9 

16 7.2 4.7 6.7 

17 6.4 24.1 8.5 

18 6.8 6.0 10.0 
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Table 5   Overall means and inter-laboratory variability (%GCV) calculated from returned 

laboratory summaries 

 

 

Sample 
No. 

labs 

Geometric 

mean 
%GCV 

75/502 18  10056 11.5 

11/234 18 13627 10.5 

S1 18 2943 10.2 

S2 18 1174 7.9 

 

 

 

 

Table 6   Overall means and inter-laboratory variability (%GCV) of potencies relative to 

the IRR (75/502) calculated from assay data 

 

 

Sample 
No. 

labs 

Geometric 

mean 
%GCV 

11/234 18 13411 3.8 

S1 18 2844 7.0 

S2 18 1132 10.9 

 

 

 

Table 7   Overall means and inter-laboratory variability (%GCV) of potencies relative to 

the CIS (11/234) calculated from assay data taking 11/234 as 13500 IU/ml 

 

 

Sample 
No. 

labs 

Geometric 

mean 
%GCV 

S1 18 2876 6.5 

S2 18 1144 9.4 
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Figure 1 

Laboratory Mean Estimates of Serum IgE (IU/ml) for IRR 75/502 

Calculated from returned laboratory summaries 
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Figure 2 

Laboratory Mean Estimates of Serum IgE (IU/ml) for Candidate Standard 11/234 

Calculated from returned laboratory summaries 
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Figure 3 

Laboratory Mean Estimates of Serum IgE (IU/ml) for Sample 1 

Calculated from returned laboratory summaries 
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Figure 4 

Laboratory Mean Estimates of Serum IgE (IU/ml) for Sample 2 

Calculated from returned laboratory summaries 
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Figure 5 

Laboratory Mean Estimates of Serum IgE (IU/ml) for Candidate Standard 11/234 

Calculated relative to IRR 75/502 from assay data 
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Figure 6 

Laboratory Mean Estimates of Serum IgE (IU/ml) for Sample 1 

Calculated relative to IRR 75/502 from assay data 
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Figure 7 

Laboratory Mean Estimates of Serum IgE (IU/ml) for Sample 2 

Calculated relative to IRR 75/502 from assay data 
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Figure 8 

Laboratory Mean Estimates of Serum IgE (IU/ml) for Sample 1 

Calculated relative to 11/234 from assay data 
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Figure 9 

Laboratory Mean Estimates of Serum IgE (IU/ml) for Sample 2 

Calculated relative to 11/234 from assay data 
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Appendix 1   Participants of the collaborative study (in alphabetical 

order of country) 

 

Fu Boqiang, National Institute of Metrology, China 

George Mitis, Nicosia General Hospital, Cyprus 

Cindy Søndersø Knudsen, Aarhus Universitetshospital, Denmark 

Christelle Richard, Genclis, France 

Alf Weimann, Euroimmun AG, Germany 

Rüdiger Wahl, Omega Diagnostics GmbH, Germany 

Peter Muench, Roche Diagnostics GmbH, Germany 

Harald Althaus, Siemens Healthcare Diagnostics, Germany 

Kafasi Nikolitsa, Laiko General Hospital, Greece 

Zanoni Giovanna, Universitaria Integrata di Verona, Italy 

Trude Torsnes, Fürst Medisisnsk Laboratorium, Norway 

Sivagowri Kasinathan, SSHF Kristiansand, Norway 

Svante Bohman, Phadia AB, Sweden 

Nils Burman, Sunderby Hospital, Sweden 

Matthew Bennett, Genesis Diagnostics Ltd., UK 

Jackie Donovan, Royal Brompton Hospital, UK 

Annette Adelmann and James Sackrison, Beckman Coulter Inc., USA 

Mark Van Cleve and Rosalind Wei, Hycor Biomedical Inc., USA 
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Appendix 2   Methods used by participating laboratories 

 
Laboratory number Method (as reported by the laboratory) 

1 Phadia ImmunoCAP
®
 Total IgE,  

Phadia ImmunoCAP
®
 Total IgE low range  

2 Phadia ImmunoCAP
®
 250  

3 ELISA 

4 Chemiluminescence method 

5 Nephelometry (Behring) 

6 Beckman Access 2 – total IgE 

7A ELISA - Radim 

7B Nephelometry BN Prospect, Siemens 

8 Phadia ImmunoCAP
®
 250 

9 Heterogeneous Immunoassay (Elecsys) 

10 Phadia ImmunoCAP
®
 1000 

11 Microtitre plate ELISA 

12 ELISA 

13 Roche Diagnostics, Cobas e601 

14 not stated 

15 Microtitre plate ELISA 

16 not stated 

17 ELISA 

18 FEIA (fluorescence enzyme immunoassay) 
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Appendix 3   Collaborative study protocol 

 

 

COLLABORATIVE STUDY PROTOCOL TO CALIBRATE 

PROPOSED 3
rd

 INTERNATIONAL STANDARD FOR SERUM 

IgE 

(CS472) 

 

Scientific advisors and co-ordinators 

 

1
Dr Susan J Thorpe and Dr Simon Hufton (National Institute for Biological 

Standards and Control) 

Dr William Egner and Ms Dina Patel (UK National External Quality Assessment 

Service (NEQAS) for Immunology, Allergy & Immunochemistry) 

 

Statistician 

Mr Alan Heath (NIBSC) 

 

 

 

 

1
Collaborative study co-ordinator; Tel: +44 (0)1707 641251; Fax: +44 (0)1707 641057; 

email: sthorpe@nibsc.ac.uk 

 

http://www.google.co.uk/url?q=http://www.ukneqas.org.uk/content/Pageserver.asp&sa=U&ei=ShdeT92EF8aN0AWRxti4DQ&ved=0CCQQFjAB&usg=AFQjCNF60P578oX2eD_d3720QEFjTCl5MQ
http://www.google.co.uk/url?q=http://www.ukneqas.org.uk/content/Pageserver.asp&sa=U&ei=ShdeT92EF8aN0AWRxti4DQ&ved=0CCQQFjAB&usg=AFQjCNF60P578oX2eD_d3720QEFjTCl5MQ
mailto:sthorpe@nibsc.ac.uk
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1.   AIM 

 

To calibrate the candidate 3
rd

 International Standard for serum IgE (11/234) against the 2
nd

 

International Reference Preparation for serum IgE (75/502). 

             

2. MATERIALS PROVIDED 

 

o 3 ampoules of the WHO 2
nd

 International Reference Preparation for serum IgE 

(75/502).  Potency: 5000 IU/ampoule (10000 IU/ml after reconstitution). 

o 3 ampoules of the candidate 3
rd

 International Standard for serum IgE (11/234).  

Potency: approximately 6500 IU/ampoule (13000 IU/ml after reconstitution).   

o 3 ampoules of Sample 1.  Potency: approximately 1200 IU/ampoule (2400 IU/ml 

after reconstitution)  

o 3 ampoules of Sample 2.  Potency: approximately 600 IU/ampoule (1200 IU/ml 

after reconstitution). 

Store all ampoules at –20
o
C until reconstitution and use.  Do not reconstitute until the day of use. 

Reconstitute the contents of each ampoule with 0.5 ml distilled/deionized H2O according to the 

‘Instructions for Use’ sheets supplied with the materials and store at 4
o
C.  Vortex gently and 

inspect contents to ensure complete dissolution.  Transfer reconstituted contents to a capped tube 

and store at 4
o
C. 

Additional ampoules/vials can be provided on request in the case of breakages or errors. 

 

3. ASSAY DESIGN 

 

DAY 1: 

 Reconstitute one ampoule of each of 75/502, 11/234, Sample 1 and Sample 2.   

 Assay 2 independent doubling dilution series e.g., neat, 1/2, 1/4, 1/8, 1/16 in your 

usual assay diluent of each of the reconstituted preparations and your standard 

(where applicable) in the same assay run.  Each dilution series should be 
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prepared separately from the neat, reconstituted ampoule contents; do not assay 

duplicates of a single dilution series.  The dilution series should be prepared 

bearing in mind the approximate potencies of each of the preparations so that 

responses are in the linear part of the dose-response curve of your assay; this may 

necessitate the preparation of a pre-dilution step prior to preparing the doubling 

dilution series.  If so, prepare replicate dilution series from 2 independent pre-

dilutions.   

 Perform a second assay to include all preparations as above, adjusting the dilution 

series if necessary to ensure responses are in the linear part of the dose-response 

curve of your assay. 

DAY 2: 

 Reconstitute a second ampoule of each of 75/502, 11/234, Sample 1 and Sample 

2.   

 Assay 2 independent doubling dilution series in your usual assay diluent of each 

of the reconstituted preparations and your standard (where applicable) in the 

same assay run.   

 Perform a second assay to include all preparations as above. 

DAY 3:   

 Reconstitute a third ampoule of each of 75/502, 11/234, Sample 1 and Sample 2.   

 Assay 2 independent doubling dilution series in your usual assay diluent of each 

of the reconstituted preparations and your standard (where applicable) in the 

same assay run. 

 Perform a second assay to include all preparations as above. 

 

Note: assaying dilution series of each of the preparations allows assessment of linearity 

and parallelism of responses between the preparations. 

 

4. RECORDING RESULTS 
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Please enter the raw data, i.e., dilution factor and response (e.g., absorbance for manual tests or 

concentration for automated tests), on the Excel results sheets (preferred) or Word results sheets 

provided.  

 

Please enter your own estimates of the IgE concentrations (in IU/ml) of 75/502, 11/234, Sample 

1 and Sample 2 relative to your own standard on the Excel (preferred) or Word summary sheet 

provided, along with any comments. 

 

Return electronic copies of the results to sthorpe@nibsc.ac.uk (preferred).  Alternatively, results 

may be faxed to +44 (0)1707 641057, FAO Dr Susan Thorpe. 

 

PLEASE RETURN YOUR RESULTS BY 9
th

 NOVEMBER 2012 

 

 

mailto:sthorpe@nibsc.ac.uk
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Appendix 4  Draft Instructions for Use 
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