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Evaluation of the Effectiveness of the Heavy-Light Chain Quantitative Test
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Background: The heavy-light chain (HLC) quantitative test can identify and quantify the heavy and light chains of each immunoglobulin class. The
purpose of this study was to evaluate the effectiveness of the HLC quantitative test.

Methods: To evaluate the effectiveness of the HLC quantitative test, a systemic review of the literature, using Ovid-MEDLINE, EMBASE, Cochrane
library, and eight domestic databases including KoreaMed, was performed until October 10, 2013. We included five cohort studies and one diag-
nostic evaluation study in the final evaluation. Two reviewers independently assessed the quality of the included studies and extracted data from
the studies. The quality of the studies was assessed according to the Scottish Intercollegiate Guidelines Network (SIGN) tool.

Results: A correlation between the HLC quantitative test and previous assays was evaluated in one study, which enrolled patients with increased
monoclonal IgA. The correlation coefficient was reported as 0.94 in this study. The clinical significance of the quantitative HLC test to predict a
prognosis was also reported in five cohort studies. The survival rate in patients with higher HLC ratio was significantly lower and the increased
TIgA k/A ratio or IgM K/ ratio was significantly correlated with higher survival rate in patients with monoclonal gammaglobulinemia.
Conclusions: The HLC quantitative test is an effective test that can quantitatively measure the identified immunoglobulin type and predict the
prognosis of patients with monoclonal gammopathy.

Key Words: Heavy/light chain assay, Monoclonal gammopathy, Monoclonal immunoglobulin

M E off Tt B34 Axtet eA AARE S8l 1Kl Aads o8-

sjol BT E 24417 208 o Tl B AT W2

CHA| 22 Zhba = E T S (monoclonal gammopathy)®] -5 E-Z(monoclonal immunoglobulin)o] X}A]|s}H= -,‘f_'—%% AAFsko.
£ 3P Sfat 7120 AARE S E AN protein M 4 A3HE Ay SIS 2 olck et Wl
electrophoresis)o|Ch. THlA 7| G5 A= A E7 HEZ 28 (immunoelectrophoresis) T+ WS 1A A 7| %@A}(immunoﬁx—
ation electrophoresis) & F=71¢H0 244 ThA|| 2 WIS ZET 9]

ggg:r?r%%nn(:lg?I_aa:gg?arici?/nl\a-egg;g I<i:anenetics, Samsung Medical Center, FHE AL Ak olE AT *Pii%ﬁolﬁ sh, 2%
Sungkyunkwan University School of Medicine, 81 Irwon-ro, Gangnam-qu, AAE o]83F A7|9S AL AeF BAL thah AsHdolct =

Tel: +82-2-3410-2705, Fax: +82-2-3410-2719, E-mail: kimjw@skku.edu =

Seoul 135-710, Korea BF 48 Z1A|0] AL 247} B Ao} sl BEgla SR
O W2 W, 1AL A7 15 UJrEP IS ettt dsol

= -
Received: March 29, 2014
Revision received: January 9, 2015 A2 Elo] gie}. 2| is] AldYE= F2 4% A A free light
Accepted: January 9, 2015 chain quantification)= HZ& 31 A28 Aol HAgshHE « e
This article is available from http://www.labmedonline.org FeEHE AE|71E ol8sto] HRAH o R SA 5= AAL
© 2015, Laboratory Medicine Online ot} thil 7| EAA AR} WA TR A7| A E A oA Thi| 2 2
€ This is an Open Access article distributed under the terms of the Creative Commons ]"4’ o ] co ]—L]— - ] = ]-oﬂ 1 = ﬂ ==
Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/) ZEJo] IlER] ok ) = GEA4 25 = 3R] G874
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited. Wk HiAARS 2 Z7)51o] f-2] 4 v (free light chain ratio)”7} H]74

elSSN 2093-6338 www.labmedonline.org 127


yr
http://crossmark.crossref.org/dialog/?doi=10.3343/lmo.2015.5.3.127&domain=pdf&date_stamp=2015-06-23

MO

TS Q|: Effectiveness of the HLC Quantitative Test

A BT 2 HEEHS 2T S eHL, 2

FEAA A AFSEE 334 A TS St pA
S e ) Al SIS whie] Sk HkE )
L A2 O g9 A AET 4 e, 3l wkebd 2
SEHS A0 2 AT BHEE GolBRRAYZII Uy
A Sjej7h els)w Ak oA Sk AL AeE e
of WeigRETe] IR0 R FIEL BT griInE
AZoIM ARIS 7} A 7|2 BE EE 0% Mok 54
& tjAIshs AARR Qg Ak oy

7] gial F4let A4k Aske 244

gutigh BE SAHT U= T

_IIN X

S
5 849] 452 T A2HS Bk} B 25 S 99 A1
s olle] el g5 At Rl I s At )

S &
e Hoh A AT ¢ Qe Ao 2 AR aL QT
%ﬂéﬂ AeF ROl A /\}%—E]% IgGx, 1gGA, IgAx, IgA), IgMx,
2 1gG, IgA U IgMo] ZF He =
%94 ek 9] 2 3 HI] A B0l
02 FA3 2 AZE QT

/\“]i r’]—% Zyzyol e g2 a5 ‘Tgr(class)—J Ca
o

MR mEow
u:_.
E
ro
sL
e o
i
o
ro
gi
i
%,
[u}
)

Trwa—g— -

Table 1. Ovid-MEDLINE, Ovid-EMBASE search strategy

Ovid-MEDLINE Ovid-EMBASE

i Sl Searched no.  Searched no.
Patient 1 Monoclonal 3,633 4,602
gammopathy.mp
2 Monoclonal 1,772 6,615
immunoglobulin®.mp
3 Myeloma.mp 46,229 62,477
Patient total 4 OR/1-3 49,162 66,973
Index test 5  Heavy chainmp AND 218 314
quantification.mp
6  Light chainmp AND 143 247
quantification.mp
7 Hewylitemp 3 41
8 HLC.mp 357 491
Index testtotal 9 OR/5-8 689 1,000
Total 10  4AND9 54 138
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Publications searched
according to the
literature search strategy
(n=192)

Reason for exclusion
Overlapping articles (n=47)

Reasons for exclusion

Non-human, pre-clinical studies (n=3)

Not original articles (n=2)

Not in Korean or English (n=8)

Grey article or case report (n=61)

Not patients with monoclonal
gammopathy (n=5)

No use of the HLC quantitative test
(n=50)

No adequate outcomes (n=10)

Final selected publications
(h=6)

Fig. 1. Publications selected for the evaluation of the heavy-light chain
quantitative test, according to the literature search strategy.
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Guidelines Network (SIGN)2] ‘Methodology Checklist' (20041 3
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Table 2. Levels of evidence

T++ High quality meta-analyses, systematic reviews of RCTs,
or RCTs with a very low risk of bias
1+ Well-conducted meta-analyses, systematic reviews,
or RCTs with a low risk of bias
1- Meta-analyses, systematic reviews, or RCTs with a high risk of bias
2++ High quality systematic reviews of case control or cohort studies
High quality case control or cohort studies with a very low risk of
confounding or bias and a high probability that the relationship

is causal

2+ Well-conducted case control or cohort studies with a low risk of
confounding or bias and a moderate probability that the relationship
is causal

2- Case control or cohort studies with a high risk of confounding or bias
and a significant risk that the relationship is not causal

3 Non-analytic studies, e.g., case report, case series

4 Expert opinion
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Table 3. Grades of recommendations

A At least one meta-analysis, systematic review, or RCT rated as 1++
directly applicable to the target population or a body of evidence
consisting principally of studies rated as 1+, directly applicable to the
target population, demonstrating an overall consistency in the results

B A body of evidence, including studies rated as 2++, directly applicable
to the target population and demonstrating an overall consistency in
the results or extrapolated evidence from studies rated as 1++ or 1+

C Abody of evidence, including studies rated as 2+, directly applicable to
the target population and demonstrating an overall consistency in
the results or extrapolated evidence from studies rated as 2++

D Evidence level 3 or 4 or extrapolated evidence from studies rated as 2+

Table 4. Literature selected for the evaluation of the heavy-light chain quantitative test

Research type Author (Publication yr) Subjects Index test Comparator Level of evidence
Diagnostic Wolff (2013) 68 patients with monoclonal IgA Heavy-light chain quantitative test  SPE, IFE, FLC ratio 2+
evaluation study (IgAk-N)

Cohort study Bradwell (2013) 339 patients with multiple myeloma Heavy-light chain quantitative test - 2+
(IgGk -\, lgAK-\)

Cohort study Ludwig (2013) 156 patients with multiple myeloma Heavy-light chain quantitative test - 2+
(IgGk- A, lgAK-\)

Cohort study Katzmann (2013) 999 patients with monoclonal Heavy-light chain quantitative test - 2+

gammopathy of undetermined significance (IgGk- A, 1gAK-A, IgMK -\

Cohort study Koulieris (2012) 103 patients with multiple myeloma Heavy-light chain quantitative test - 2+
(IgGk- A, lgAK-\)

Cohort study Tovar (2012) 37 patients with multiple myeloma who Heavy-light chain quantitative test - 2+

underwent autologous hematopoietic

stem cell transplantation

(IgGk -\, 1gAK -\, IgMKk-\)

Abbreviations: SPE, serum protein electrophoresis; IFE, immunofixation electrophoresis; FLC, free light chain.
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