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Discrimination of Monoclonal Gammopathy Using Immunoassay for Free Light Chains

11 Joong Park, M.D., Sung Ran Cho, M.D., and Wee Gyo Lee, M.D.

Department of Laboratory Medicine, Ajou University School of Medicine, Suwon, Korea

Background : Immunoglobulins exist in the serum, mostly in a union type of heavy and light chains.
Free light chain types exist in an extremely small quantity and are useful in the diagnosis and follow
up of multiple myeloma, but are also increased in autoimmune diseases such as SLE. The aim of this
study was to evaluate the usefulness of the serum free light chain in discriminating between mono-

clonal and polyclonal gammopathy.

Methods : Between January and June of 2003, we identified 15 patients with monoclonal gam-
mopathy and 12 patients with polyclonal gammopathy on serum protein electrophoresis (SPEP) and
immunofixation electrophoresis (IFE). We measured the serum concentration of the free light chain
using Beckman Coulter IMMAGE™ analyzer with FREELITE™ reagents and calculated the kappa/lamb-
da (k /4 ) ratio. We also measured the free light chain of 35 healthy controls to establish a reference

range.

Results : The reference ranges established in this study were 4.97-12.84 mg/L for kappa light chains,
6.71-18.09 mg/L for lambda light chains, and 0.46-1.01 for the % /A ratio. The free light chains were
abnormal in all 27 but 2 patients with polyclonal gammopathy on SPEP. The /4 ratio was abnormal
in 12 of the 15 patients with monoclonal gammopathy and in none of the 12 patients with polyclonal

gammopathy.

Conclusions : Our results suggest that the & /4 ratio can be a useful tool to discriminate between
monoclonal and polyclonal gammopathy, especially in the case of vague SPEP results, or when mon-
oclonal gammopathy is suspected in SPEP. (Korean J Lab Me@004; 24: 91-5)
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Table 1. Clinical and laboratory data of 27 patients

No. Kappa Lambda

Case (mgl) (mgl) K/Lratio SPEP  IFE Diagnosis
1* 29.30 272.00 0.1 MG LL MM
2" 33.60 76.50 0.44 MG GL MGUS, AML
3* 16.50 13.50 1.22 MG GK MM
4* 11.60 626.00 0.02 MG GL MM
5* 28.70 6.07 4.73 MG ND' R/O MM
6* 6.50 122.00 0.05 MG GL MM
7 18.50 268.00 0.07 MG GL MM
8* 688.00 2640  26.06 MG ND' R/O MM
9 7.82 605.00 0.01 MG AL MM
10* 8.80 1970.00 0.00 MG GL MM
11* 26.80 39.50 0.68 MG GL MM
12" 34.00 8.10 4.20 MG GK MM
13 31.70 32.50 098 R/IOMG GK NHL
14* 1940.00 932 208.15 RIOMG AK MM
15" 54.70 116.00 047 R/IOMG AL MGUS, LC
16 91.50 166.10 055 R/IOMG PG  Endometritis

17 14.70 20.90 0.70
18 15.10 17.60 0.86

RIOMG PG Blepharoptosis
RIOMG PG Polyneuropathy

19 19.20 19.10 1.01  ROMG PG MND
20 12.30 14.70 084 RIOMG PG MND
21 36.60 52.60 0.70 PG SLE
22 40.90 48.50 0.84 PG SLE

23 26.90 35.50 0.76 PG
24 11.60 15.50 0.75 PG
25 23200  266.00 0.87 PG LC, hepatoma
26 26.90 35.50 0.76 PG Seizure
27 66.00 97.90 0.67 PG SLE

HC 4.97-12.84 6.71-18.09 0.46-1.01

Polymyositis
Chronic gastritis

*Cases of monoclonal gammopathy by SPEP or IFE. 'Diagnosed by clini-
cal information and radiologic study.

Abbreviations: MG, monoclonal gammopathy; R/O, rule out; PG, poly-
clonal gammopathy; LL, lambda light chain type; GL, IgG, lambda light
chain type; GK, IgG, kappa light chain type; AK, IgA, kappa light chain
type; AL, IgA, lambda light chain type; ND, not done; MM, multiple myelo-
ma; MGUS, monoclonal gammopathy of undetermined significance; AML,
acute myelogeneous leukemia; NHL, non-Hodgkin's lymphoma; LC, liver
cirrhosis; MND, motor neuron disease; HC, healthy control.
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Table 2. Mean values of kappa, lambda light chains and K/L
ratio in 27 patients

Kappa (mg/L) Lambda (mg/L) K/L ratio
mean=+SD mean=+SD mean=+SD
MG (n=15) 1957751212  279.39+510.71 16.48+53.44
PG (n=12) 49.48+62.33 65.83+76.95 0.78+0.12
HC (n=35) 8.90+1.97 12.40+2.84 0.73+0.14

Abbreviations: MG, monoclonal gammopathy; PG, polyclonal gammopa-
thy; HC, healthy control.

Table 3. Number of cases according to K/L ratio by clonality

K/L ratio MG (n=15) PG (n=12)
Normal (0.46-1.01) 3 12
Abnormal (<0.46 or >1.01) 12 0
Total 15 12

Abbreviations: MG, monoclonal gammopathy; PG, polyclonal gammo-
pathy.
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