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T w e lve: e le va te d  fre e  κκκκ  an d  in c rea sed  κκκκ /λλλλ  ra tio
1 1 754 1 .6 1 096 8 5 IF E  κκκκ  + /-
2 1 201 3 .6 3 33 8 2 B J P  κκκκ  + /-
3 9 35 1 1 8 5 7 0
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7 9 78 1 9.4 5 0 6 5
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9 7 89 2 5.6 3 1 > 50 B J P  κκκκ  + /-

1 0 4 80 2 3.8 2 0 3 0
1 1 1 51 1 1.5 1 3 6 6 H is t κκκκ + ve
1 2 7 9.8 3 0.8 2 .6 5 0

S e ve n : e leva ted  free  λλλλ  w ith  re d u c ed  κκκκ /λλλλ  ra tio
1 3 1 1.2 1 96 0 .0 57 2 0 IF E  λλλλ +
1 4 2 .7 5 0.9 0 .0 53 7 4
1 5 2 .6 6 1 0 .0 43 6
1 6 1 7.8 6 24 0 .0 29 8 IF E λλλλ
1 7 3 .8 1 44 0 .0 26 7 0
1 8 7 .7 3 89 0 .0 19 6 0
1 9 2 .8 4 81 0 .0 05 2 9 IF E  λλλλ +

F o u r: s u p p res sio n  o f e ith e r κκκκ , λλλλ  or b o th  flc
2 0 4 .5 6 0 .7 5 2 1
2 1 1 .2 1 .6 0 .7 5 5 5
2 2 2 .4 8 .1 0 .2 96 3 4
2 3 3 .6 1 3.1 0 .2 74 7 0

F ive : κκκκ  o r λλλλ  n o rm al o r b o rd erlin e  a n d  n o rm al κκκκ /λλλλ  ra tio
2 4 1 6.2 2 3.4 0 .6 92 6 7
2 5 2 0.7 3 3 0 .6 27 7 3
2 6 7 7 1 42 0 .5 43 1 8 IF E  λλλλ +
2 7 8 .3 1 7.4 0 .4 77 9
2 8 8 .6 2 5.2 0 .3 41 8 0

IF E  +/- in d ica tes  im m u n o fixatio n  e le ctro p h o re sis  w eak d iffu se  b an d ; IF E  +, w ea k  n arro w
b a n d ; B JP  +/-, low  co n c en tra tio n  B e nc e Jo n e s  p ro te in  in  u r ine ; H is t,
im m u n o h isto c h e m ica l c o n firm a tio n  o f m u ltip le  m yelo m a .

*T re p h in e  b io p s y p o s itive  fo r  m ye lo m a
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Introduction
Nephelometric assays specific for immunoglobulin free light chains (flc) have
recently been reported as useful for the diagnosis and monitoring of light
chain monoclonal gammopathies. In one study (Blood. 2001; 97; 2900-2902),
sera from patients classified as having nonsecretory myeloma (NSM) were
found to contain abnormally high concentrations of immunoglobulin free light
chains (flc). In some instances, the nephelometric assays utilised in this study
measured flc concentrations >900mg/L although no monoclonal bands were
visible by immunofixation.

Methods & Results
Sera from two patients with NSM (with flc concentrations >900mg/L by
nephelometry but no band / very weak band by immunofixation) were fractionated
by gel filtration chromatography and nephelometric assays of the fractions
revealed various flc polymers up to 200 kDa in size.  However, a similar analysis
of 2 light chain only myeloma sera (with clear monoclonal bands by
immunofixation) indicated a similar distribution of polymers.  Attempts to disrupt
any potential polymers before electrophoresis by treatment with mercaptoethanol,
sonication and sonication in the presence of detergent, failed to improve the
resolution of bands by immunofixation. Similarly, sonication did not alter the
results of the nephelometric assays.

Conclusions

Although the gel-filtration analysis indicated similar degrees
of flc polymerisation in both NSM and light chain multiple
myeloma sera, the preliminary comparisons of
nephelometric flc and total protein assays suggested there
was some degree of over-reading by the nephelometric
assays. However, an over-reading of approximately ten-fold
would be necessary to explain the apparent discrepancy
between the nephelometric and electrophoretic results for
some NSM sera. Variable mutations or deletions in the light
chain proteins could potentially give very diffuse
electrophoresis/immunofixation bands while not affecting
the nephelometric results. Investigation of this possibility is
necessary.
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The aim of this study was to ascertain whether the flc-specific nephelometric
assays were over-reading the NSM sera or whether some property of the
monoclonal light chain was affecting its immunofixation/electrophoretic
detection. The presence of flc polymers has been noted in a number of
studies and polymers could amplify the reading of a nephelometric assay
whilst variably sized polymers could prevent the formation of clear bands by
electrophoresis.

Gel filtration chromatography was used to purify flc dimer and monomer from 2
urines, in sufficient quantities for them to be measured by flc nephelometry and
total protein assay. The nephelometric assays of flc dimer did give higher protein
estimates than the total protein assay but the difference between dimer and
monomer was only 1.5 fold. In addition, by utilising an antibody affinity column
made from flc-specific antibodies, flc were purified from one NSM serum and
three other multiple myeloma sera. The flc concentration in the 4 sera was
measured nephelometrically before purification and by total protein assay after
purification (with corrections applied after gel electrophoresis assessment of
purity). The results indicated a comparative (nephelometric) over-reading of the
NSM serum of between 1.5 fold and 3.5 fold, relative to the other myeloma sera.
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Figure 3.  Gel filtration elution profile (S300 Pharmacia) of
serum from nonsecretory myeloma patients.  Total protein
values (absorbance @ 280nm) and free light chain
concentrations (nephelometric assay) of the fractions are
plotted on arbitrary scales.1
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Figure 1.  Graphical representation of the flc results for the
28 nonsecretory myeloma patients sera

Table: Reclassification of 28 patient sera, originally thought to have nonsecretory
myeloma

Figure 2. IFE of six nonsecretory myeloma (NSM) and two kappa Bence Jones
myeloma (κ κ κ κ BJM) sera fixed with a-total kappa antisera.  Free kappa values using The
Binding Site Ltd FREELITE™ assay are shown in mg/L.  Clear monoclonal bands are
present only in the κ κ κ κ BJM sera.

1754    1201       931       978         920  5247     926      3210 (mg/L) 
(NSM) (κ κ κ κ BJM) 
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