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Kratak sadr`aj: Kvantitativno odre|ivanje monoklonskih
imunoglobulina i njihovih fragmenata koristi se za pra}enje
toka i terapijskog odgovora kod plazmaproliferativnih bolesti.
Cilj odre|ivanja slobodnih lakih lanaca imunoglobulina u
seru mu bolesnika jeste provera zna~aja njihovog koli~nika
(k/l indeks) kao prognosti~kog faktora remisije, progresije i
pre ̀ ivlja vanja. Koncentracije imunoglobulina i slobodnih
lakih lanaca odre|ivane su imunonefelometrijskom meto -
dom na analizatoru SIEMENS DADE Behring II sa reagen -
sima (FREELITE, The Binding Site, UK). U ispitivanje je
uklju~en 151 bolesnik tokom perioda od 7 godina, koji su
razvrstani u 3 grupe: 1. bolest lakih lanaca ili Bence Jones
mijelom (37); 2. biklo nalna gamapatija sa slobodnim lakim
lancima (23) i 3. mo no klonska gamapatija neutvr|enog zna -
~aja (91). Referen tnim intervalom za k/l indeks smatraju se
vrednosti 0,26–1,65. Prema Internacionalnom progno znom
indeksu za multipli mijelom, kao patolo{ki uzet je k/l indeks
<0,03 ili >32. Bolesnici iz prve dve grupe sa pato lo{kim k/l
inde ksom i kombinacijom nepovoljnih faktora rizika (76,7%)
imali su prose~no vreme pre`ivljavanja 22–30 meseci, nasu -

Summary: Quantitation of monoclonal immuno globulins
and their fragments is used for moni to ring the plasmapro -
liferative disease course and the effect of therapy. The aim of
free light chains examination was to evaluate the significance
of the FLC ratio as a prognostic factor for remis sion,
progression and survival in different disease groups. The
concentrations of immunoglobulins and free light chains were
measured by an immunonep he lometric method on a
»SIEMENS« DADE BN II analyser with reagents (Freelite, The
Binding Site, UK). In this examination 151 patients from 3
different disease groups: 1. Light chain disease or Bence
Jones myeloma (37), 2. Biclonal gammopathy with FLC (23)
and 3. Mono clonal gam mo pathy of undetermined signifi -
cance (91), were investi gated during a period of 7 years. The
reference interval for FLC ratio is 0.26–1.65. According to the
Inter national Staging System for multiple myeloma, a serum
FLC ratio of <0.03 or >32 was taken as abnormal. The
patients with light chain disease and biclonal gammopathy
with FLC with an abnormal FLC ratio and a combination of
adverse risk factors (76.7%) had median survival times of
22–30 months, versus patients with a normal or slightly varied
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mopathy of undetermined significance, MM – multiple myeloma, WM
– Waldenström’s macroglobulinemia, LCD – light chain disease,
LCDD – light chain deposit disease, BJ myeloma – Bence Jones
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TG – triclonal gammopathy, QG – quadriclonal gam mopathy, Sn –
sensitivity, Sp – speci ficity, PV – predictive value, PPV – positive
predictive value, NPV – nega tive predictive value, ISS – International
Staging System, MP protocol – Melpha lan/Prednisone, MPT protocol
– Melpha lan/Pred nisone/Thalidomide, CTD protocol – Cyclopho -
spha mide/Thali do mide/Dexa methasone, VAD protocol – Vincristine/
Adriamycin/ Dexa  methasone, SCT – stem-cell transplan tation, SE –
sedimentation of ery thro cytes, 95% CI – 95% confidence interval, RR
– relative risk, PD – progresive disease, Sb2M – serum b2
microglobuluin, M – monoclonal, TP – true-positive, TN – true-
negative, FP – false-positive, FN – false negative.



Introduction

Plasmocytes are the place of synthesis of the
immu noglobulin (Ig) molecule, which consists of 2
heavy chains (HC) and 2 kappa (k) or lambda (l)
poly peptide light chains (LC). Under normal condi -
tions, the concen trations of polyclonal Free k and l
Light Chains (FLC) are 3–19 and 5–26 mg/L, respec -
tively. In abnormal conditions, such as benign or mali -
gnant forms of plas maproliferative diseases – mono -
clonal gammo pathies of undetermined significance
(MGUS), multiple myeloma (MM) isotypes or Walden -
strom’s macroglobulinemias (WM), one or several
clones of B lymphocytes or plasmocytes synthesize
only LC Ig, of k or l type in excessive amount. One
version of MM is light chain disease (LCD) or Williams
disease, which is often a synonym for the so-called
Bence Jones (BJ) myeloma. Mono specific antisera to
FLC Ig (»free« k or l) are used for the detection and
identi fication of LC, and they react only with »hidden«
antigens (Ag) on LC molecules. A patient can have
two monoclonal (M) components and then we can
talk about biclonal gammopathy (BG), and rare cases
of triclonal gammopathy (TG) or quadriclonal
gammo pathy (QG) which are also described. In some
cases, more than one clone may produce monoclonal
gammopathies (biclonal or, very rarely, triclonal) (1).
BG makes up 0.14–3% of all monoclonal gammo -
pathies (MG). Patients with these homogenous M
fractions in the electropherogram of serum or urine,
which are called paraproteins, meet the diagnostic
criteria for malignant plasma pro liferative diseases.
Patients who do not meet the diagnostic criteria for
MM, and without proof of any other lympho pro -
liferative disease are classified as MGUS (2).
Concentrations of serum FLC (FLCs) are more
sensitive, precise and accurate indicators for the de -
tection, characterization and moni toring of the course
of various types of parapro teinemia. Refe rence
measurements of FLC are of great prognostic value
for almost all plasma cell disorders (3). From a physio -
logical point of view, serum tests for proteins of small
molecular weight have clear advan tage over urine
tests. The advantage of FLCs determination is that

the urine concentrations of filtered LC depend on
variable re-absorption and decomposition in the renal
proximal tubules. Concen trations of FLCs depend on
the balance of secretion in plasma cells and renal
clearance. FLCs are rapidly lost by means of glo me -
rular filtration in the kid neys, with a serum half life of
2–6 hours, and they are meta bo lized in the proximal
tubules of the kidneys. Under normal circum stances,
small quantities of proteins pass from the kidney to
the urinal tract (0.5–1.0 g/24 h), while in abnor  mal
circumstances, approximately 10–30 g of FLC per
day are filtrated into urine, and serum con cen  trations
of FLC are increased several times, because the
absorption mechanisms are satu rated (4). Urine ana -
lysis is not a reliable proof that the concen tration of
synthesised FLC has changed. This fact is important,
especially for older patients, because it is very hard to
collect their urine samples during 24 hours, and the
results can be unreliable (5). The reduction of the
FLC ratio (k/l ratio) by more than 50% in relation to
the beginning of the rapy, together with the main -
tenance of unchanged values of intact mono clonal Ig,
is the first indicator of good serologic response to the
therapy administered during the treatment (6, 7).

The aim of the determination of FLC Ig in the
patients’ sera was to check the importance of their FLC
ratio as a prognostic factor for remission, progression
and survival in the examined groups of patients.

Patients and Methods

In this prospective clinical study the patients
(n=151) were divided into 3 groups:           
1. The group including patients with LCD or BJ

myeloma (n=37).
2. The group including patients with BG with FLC

(n=23).
3. The group including patients with MGUS (n=91).

Thorough clinical trials were done in all three
groups, and on the basis of their results the exa -
minees were classified according to the suspected
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FLC ratio without adverse risk factors (23.3%) with median
survival times of 39–51 months. About 38% of patients who
had shown lowered free light chains values by more than 50%
under therapy, achieved disease remission in the light chain
disease and biclonal gammopathy with FLC groups. In the
group of patients with mono clonal gammopathy of unde -
termined significance, 66.0% had a normal or slightly modi -
fied FLC ratio which corresponds to low and low-interme diate
risk of disease progression, as opposed to 34.0% with an
abnormal FLC ratio (<0.25 or >4) which corresponds to high
and high-intermediate risk. An abnormal FLC ratio in the
examined groups could be an independent risk factor for
progression and poorer disease prognosis.

Keywords: free light chains, FLC ratio, plasma pro li ferative
disease, prognostic factor

prot bolesnicima sa fiziolo{kim ili neznatno izmenjenim k/l
indeksom bez nepovoljnih faktora rizika (23,3%), sa pro se -
~nim vremenom pre`ivljavanja 39–51 mesec. Oko 38%
bolesnika koji su pod terapijom imali sni`enje k/l indeksa
>50% su ostvarili remisiju bolesti. U grupi ispitanika sa
MGNZ, 66,0% je imalo fiziolo{ke ili neznatno izmenjene k/l
indekse, {to odgovara niskom i srednje niskom riziku pro gre -
sije, nasuprot 34,0% sa patolo{kim k/l indeksom (<0,25 ili
>4), {to odgovara srednje visokom i visokom riziku progre -
sije. Postojanje patolo{ki zna~ajnog k/l indeksa u ispiti va nim
grupama predstavlja nezavisan faktor rizika za pro gresiju bo -
le sti i lo{iju prognozu.

Klju~ne re~i: slobodni laki lanci, k/l indeks, plazmapro li -
ferativne bolesti, prognosti~ki faktor



clinical diagnoses. Blood samples for protein diag no -
stics were taken in the morning hours in vacutainers,
without anticoagulant, from the patients and out -
patients of the Military Medical Academy. After the
blood collection and spontaneous coagulation at
room temperature, samples were centrifuged at 5000
rpm and analyses were done in fresh sera imme -
diately, but some samples were kept at –20 °C for up
to one month, and for longer periods they were stored
at –70 °C. Quantitative determi nation of FLC and
classes (isotypes) of Ig was done by an automated
immu no nephelometric method on a SIE MENS DADE
Behring II analyzer with reagents (FREELITE, The
Binding Site, UK), according to the instructions of the
manu facturer in software programs for each analy -
tical parameter. 

Statistical analysis

The results obtained in connection with the
utility of FLC as a disease prognostic marker are
expressed as sensitivity (Sn) and specificity (Sp), along
with their positive predictive value (PPV) and negative
predictive value (NPV). 

Results

The study included 151 patients in the period of
seven years (from 2004 to 2010), divided into 3
groups. In the group of examinees with LCD or BJ
myeloma, at the time they were diagnosed, 37/37 pa -
tients (100%) had FLC concentrations deviating from
the reference interval (k=3.3–19.4; l=5.71–26.3)
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Figure 1 k/l-FLC in 37 patients with LCD (BJ myeloma). 
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Table I The risk factors and survival in 37 patients with LCD (BJ myeloma) according to ISS.

Type of LC Ig 
(No=number of patients) 

FLC ratio Sb2M (g/L) Serum albumin (g/L) ISS – median 
survival 

The relative risk of
disease progression 

k (n=2)
l (n=1)

0.26–1.65 <3.5 ≥35 (0 risk factors
∼ 51 month)

Low risk

3/37 (8.1%) 
k (n=6)
l (n=1)

(<0.26 ili >1.65 <3.5 ≥35 (1  risk factor 
∼ 39 month)

Low intermediate
risk   7/37 (18.9%)      

k (n=3)
l (n=5)

<0.125 ili >8 ≥3.5–5 ≥35 (2 risk factors 
∼ 30 month) 

High intermediate
risk   8/37 (21.6%)      

k (n=9)
l (n=10)

<0.03 ili >32 ≥5 <35 (3 risk factors 
∼ 22 month)

High risk 

19/37 (51.4%)  

Abbreviations: ISS – international staging system; LCD – light chain disease; BJ myeloma – Bence  Jones myeloma; LC – light chain; Ig –
immunoglobulin; FLC ratio – k/l ratio;  Sb2M – serum b2 microglobulin



mg/L. Measured concentrations for FLC of k-type are
from 1.30 to 5650.00 (mg/L), and for FLC of l-type
from 2.82 to 7900.50 (mg/L). Graphic illustration is
shown in Figure 1. Regarding sex, there were 16
women (43.2%) and 21 men (56.8%). Results show
that 3 patients (8.1%) had FLC ratios within the
reference interval (0.26–1.65), and 19 patients
(51.4%) had high abnormal FLC ratios (<0.03 or
>32). The rema i ning 8 patients (21.6%) had inter -
mediate abnormal FLC ratios (<0.125 or >8), and 7
patients (18.9%) had low abnormal FLC ratios (<0.26
or >1.65) (Table I). In the group of examinees with BG

with FLC, at the time they were diagnosed, 23/23
patients (100%) had concentrations of FLC deviating
from the reference interval. Measured concentrations
for FLC of k-type are from 3.30 to 5862.10 (mg/L),
and for FLC of l-type from 3.87 to 5451.00 (mg/L).
Graphic illustration is shown in Figure 2. Regarding sex,
there were 9 women (39.2%), and 14 men (60.8%).
The results show that 1 patient (4.3%) had an FLC ratio
within the reference interval (0.26–1.65), and 17
patients (73.9%) had high abnormal FLC ratios (<0.03
or >32). The remaining 2 patients (8.7%) had
intermediate abnormal FLC ratios (<0.125 or >8), and
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Figure 2 k/l-FLC in 23 patients with BG with FLC.
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Table II The risk factors and survival in 23 patients with BG with FLC according to ISS.

BG with FLC
(No=number of patients) 

FLC ratio Sb2M (g/L) Serum albumin (g/L) ISS – median 
survival 

The relative risk of
disease progression 

IgGl-BJl (n=1) 0.26–1.65 <3.5 ≥35 (0 risk factors
∼ 51 month)

Low risk

1/23 (4.4%) 

IgGk-BJk (n=1)
IgGl-BJl (n=1)
IgAl-BJl (n=1)

(<0.26 ili >1.65 <3.5 ≥35 (1 risk factor 
∼ 39 month)

Low intermediate
risk   

3/23 (13.0%)      

IgGk-BJk (n=1)
IgGl-BJl (n=1)

<0.125 ili >8 ≥3.5–5 ≥35 (2 risk factors 
∼ 30 month) 

High intermediate
risk   2/23 (8.7%)      

IgGk-BJk (n=8)
IgGl-BJl (n=4)
IgAk-BJk (n=1)
IgAl-BJl (n=4)

<0.03 ili >32 ≥5 <35 (3 risk factors 
∼ 22 month)

High risk 

17/23 (73.9%)  

Abbreviations:  ISS – international staging system; BG – biclonal gammopathy; FLC – free light chain; FLC ratio – k/l ratio; Sb2M – serum b2
microglobulin



3 patients (13.1%) had low abnormal FLC ratios
(<0.26 or >1.65) (Table II). In the group of examinees
with MGUS, at the time they were diagnosed, 6/91
patients (6.6%) had concentrations of FLC that deviate
from the reference interval. It was determined that 73

patients (80.2%) belong to the IgG class (isotype), 7
(7.7%) to the IgA class, 6 (6.6%) to the IgM class and 5
(5.5%) are biclonal. Measured concen trations for FLC
of k-type are from 3.20 to 237.31 (mg/L), and for FLC
of l-type from 1.61 to 159.00 (mg/L). Graphic
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Figure 3 k – values in 58 patients with MGUS.
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Figure 4 l – values in 33 patients with MGUS.
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illustration is shown in Figures 3 and 4. Regarding sex,
there were 41 women (45.1%), and 50 men (54.9%).
The results show that 60 patients (66.0%) had normal
(0.26–1.65) or slightly modified FLC ratios (0.25–4),
and 31 (34.0%) had abnormal values of serum LC
and/or abnormal FLC ratios (0.125–0.25 or 4–8 and
<0.125 or >8) (Table III). 

Statistical analysis of our data showed that Sn =
24/24 = 1, and the 95% confidence interval for Sn
was 0.796–1.0, and for Sp = 91/127 = 0.71, and
the 95% confidence interval for Sp was 0.629–0.792.
We needed to achieve the probability that the test
gives accurate diagnosis. Sn and Sp do not provide
this information, so we used predictive values (PV)
instead. The results show that positive predictive
values (PPV) = 24/60 = 0.4, and the 95% confi -
dence interval for PPV is 0.276–0.535. Negative
predictive values (NPV) = 91/91 = 1, and the 95%
confidence interval for NPV is 0.94–1.0 (Table IV).

Discussion

In our study, at the time they were diagnosed,
37/37 patients (100%) with BJ myeloma had abnor -
mal concentrations of serum FLC, of the k and/or l
type, as a result of kidney damage or bone marrow
sup pression. It was noticed that more than half of the
exa minees were BJ type k (54%) (Table I). Similar
information has been given by other authors, who
have found that approximately 62% of BJ are type k
and 38% of BJ are type l (8, 9). On the other hand,
in the group of patients with BG with FLC, at the time
they were diagnosed, 23/23 patients (100%) had
abnormal concentrations of serum FLC, of the k
and/or l type. Among the diseased in both groups
there were slightly more men than women. During
the study there were 2 patients with BJ myeloma and
3 patients with BG with FLC, whose concentrations of
k or l LC were above 1600 mg/L, who died. Our
results show ed that all 5 patients who died belong to
the l isotypes. It is important to emphasize that the
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Table III Risk-stratification model to predict progression in 91 MGUS patients. 

Ig isotype class
(No=number of patients) 

FLC ratio Serum 
M-protein (g/L) 

Relative risk (%) Absolute risk of  progression 
for years (%)

IgG (n=35)
BG (n=1)

0.26–1.65 <15 1
(Low risk)

5
(Low risk)36/91 (39.5%) 

IgG (n=13)
IgM (n=3)
IgA (n=5)
BG (n=3)

0.25–4 <15 5.4 
(Low intermediate risk)

21 
(Low intermediate risk)

24/91 (26.4%)      

IgG (n=17)
IgM (n=2)
IgA (n=3)
BG (n=3)

0.125–0.25 or 4–8 ≥15 10.1 
(High intermediate risk)

37 
(High intermediate risk)25/91 (27.5%)      

IgG (n=4)
IgM (n=1)
IgA (n=1)

<0.125 or >8 >15 28 
(High risk)

58 
(High risk)6/91 (6.6%)  

Abbreviations: MGUS – monoclonal gammopathy of undetermined significance; Ig – immunoglobulin; BG – biclonal gammopathy; FLC ratio –
k/l ratio; M – protein – monoclonal protein 

Abbreviations: TP = true-positive; FP = false-positive; FN = false-negative; TN = true-negative; Sn = sensitivity; Sp = specificity; PPV = positive
predictive value; NPV = negative predictive value

Table IV Serum FLC characteristics at cut-off value in newly diagnosed plasmaproliferative disease patients.

Parameters Test Disease (D) Sn (%) Sp (%) PPV (%) NPV (%)

(D+)
Malignant

(D–) 
Benignant

kappa or lambda
(mg/L)

(T+)
> 200

(TP)
24

(FP)
0

100.0 71.0 40.0 100.0

(T–)
 200

(FN)
36

(TN)
91

Total  (No) 60 91



patients from both groups with high concentrations of
serum FLC >1000 mg/L, are at high risk of disease
progression (Figures 1 and 2). The disease was in an
advanced stage at the time when patients were
diagnosed. The tables (Table I and Table II) give the
relative risks (RR) according to the ISS for myeloma
(10) at the Mayo Clinic, USA. Our results are
compatible with theirs, especially in the subgroups of
BJ myeloma patients and BG with FLC with high RR.
Five (8.3%) patients died of progressive disease (PD)
during or after therapy and they could be considered
as »low responders« to therapy. They all had an
abnormal FLC ratio (<0.03 or >32) with median
survival times of approximately 22 months. These
data are similar to the literature (9, 10) and support
the conclusion that the FLC ratio was a prognostic
factor for remission, progression and survival in the
examined groups. 

In the consideration of the aim of the study, it
was important for us to determine the significance of
the FLC ratio, as a prognostic factor of remission,
prog ression and survival in the examined groups.
According to the International Staging System (ISS)
(10), the values of FLC ratio in the initial diagnosis
were taken as an important indicator of MM
prognosis. In it, abnormal FLC ratio (<0.03 or >32),
high b2-micro globulin (≥ 3.5 g/L) or low serum
albumin (< 35 g/L), are defined as adverse risk
factors. Patients with any combination of 0, 1, 2 or 3
adverse risk factors, accor ding to the above
mentioned criteria, had significantly different FLC
ratios of overall survival, with median survival times
of: 51, 39, 30 and 22 months, respectively
(P<0.001) (9). Median survival time in patients with
3 risk factors was less than half that in patients with 0
factors [median: 51 months with 0 factors, 39
months with 1 factor (P=0.13), 30 months with 2
factors (P=0.001) and 22 months with 3 factors
(P<0.001)] (10). It is interesting that the FLC ratio
most significantly contributed to the prog nosis in
patients in the II stage of MM (b2-micro glo bulin=
3.5–5.5 mg/L, regardless of the albumin value, or
albumin <35 g/L, b2-microglobulin <3.5 mg/L).
Based on the values of the FLC ratio, this stage is
divided into two groups: patients with FLC ratio k/l
<0.03 or >32 (P<0.021) and median survival times
of approximately 30 months, and patients with FLC
ratio from 0.03 to 32 and median survival times of
approximately 39 months (11).

The results obtained with the immunonephelo -
metric test for patients with BJ myeloma with a high
or inter mediate abnormal FLC ratio and a com bi -
nation of adverse risk factors (73.0%), indicate that
their me dian survival time is approximately 22–30
months, as opposed to the patients with a normal or
slightly modi fied FLC ratio, without adverse risk
factors (27.0%), with median survival times of
approximately 39–51 months (Table I). Similar results
were obtained in the group of patients with BG with

FLC, where 82.6% patients with a high or inter -
mediate abnormal FLC ratio and a combination of
adverse risk factors, as opposed to 17.4% with a
normal or slightly modified FLC ratio and without
adverse risk factors (Table II). Viewed from the
laboratory aspect, BG, TG and QG are included in the  
so-called oligoclonal gammopathies, which are consi -
de red to be hardly detectable. All of this also con -
firmed that BJ myeloma is an incurable disease with a
progressive course. Based on the infor mation found
in literature, after the patients are diag nosed (12),
median survival time is approximately 3 years, and
that is somewhat longer when compared to our
results.

High concentrations of FLCs are the result of
rapid growth and large aggressiveness of the tumor
(13). Our results were confirmed in numerous clinical
studies which indicate that the values of FLCs are of
prog nostic importance in patients with recently diag -
nosed or active MM (14, 15). High abnormal values
of the FLC ratio in serum are caused by the synthesis
of excessive quantity of FLC and disturbance of the
nor mal balance of k and l secretion (16). The exi s -
tence of an abnormal FLC ratio represents the main
inde pendent risk factor of disease progression (6).

During the monitoring, the examinees were sub -
mitted to some of the therapeutic protocols for MM:
MP protocol (Melphalan/Prednisone) or MPT proto -
col (Melphalan/Prednisone/Thalidomide) for patients
older than 65 years or younger than 65 years, but
those were not candidates for autologous stem-cell
transplantation (SCT). VAD protocol (Vincristine/
Adria  mycin/Dexamethasone) and CTD protocol
(Cyclo phosphamide/Thalidomide/Dexamethasone)
were applied in patients yonger than 65 years, who
were candidates for autologous SCT. Interferon and
thalidomide were used as maintenance therapy after
autologous SCT, in the last four (2007–10) years.
From the first two groups (BJ myeloma and BG with
FLC), approximately 38% of the patients who had the
decrease of FLC ratio >50% under therapy achieved
disease remission. The time of achievement of
remission and the length of its duration determined
the overall survival time (17). The values of FLC ratio
are not significant indicators of the change of the
disease course in relation to the basic Ig isotype in the
group with MM, so their repeated laboratory
determination is not indicated (18).

In the group of examinees with MGUS, the risk
of progression increased if FLC ratio became
extremely large, regardless of the quantity and type of
MGUS. The explanation for the increased risk of
malignant progression in patients with high concen -
trations of FLCs can be connected with the clonal
evo lution of plasma cells. All of this is confirmed by
an observation that cytogenetic changes are connec -
ted with abnormal FLC in patients with MM (18, 19).
At the time when they were diagnosed, 85/91 pati -
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ents (93.4%) had abnormal concentra tions of serum
FLC, of the k and/or l type. Approximately one third
of the patients with MGUS have an abnormal FLC
ratio, and with that, a greater level of disease pro -
gression (19, 20). The results of our study confirmed
this fact (Table III). An FLC ratio of <0.25 or >4 was
consi dered to be abnormal. According to the Risk
Stratifi cation Model to Predict Progression, an abnor -
mal FLC ratio, M-protein≥15 g/L and HC isotype, on
condition it is not IgG, are connected with the risk of
progression of MGUS to MM, or related disorders.
According to the information found in literature, the
risk of progression during years for patients with risk
factors 0, 1, 2 or 3 is: 5%, 21%, 37% or 58%,
respectively. In a study done by Mayo Clinic, 73% of
examinees were of IgG class, 14% IgM, 11% IgA and
2% were biclonal (21, 22). Our results show similar
distribution of Ig classes, except for the IgM and IgA
classes that are almost twice less present (Table III).
Serum FLC (k and l) in patients with MGUS did not
have concentrations >200 mg/L. Statistically, this
makes this group of examinees significantly different
from the other two groups. However, progression of
MGUS to MM can be predicted based on the overall
clinical laboratory criteria (such as osteolytic lesions,
sedi mentation of erythrocytes (SE), serum b2-micro -
globulin, serum M-protein).

The patients with MGUS should be monitored
regularly, so as to identify the early signs of disease
progression. The therapy is introduced only when the
disease has developed (23). Today, it is a common
practice to control all patients once per annum, to
anticipate and prevent disease progression. Prefe r -
ably, only patients with intermediate or high risk are
controlled. Patients with low risk (approximately
40%), after repeated favorable results, need not have

long term control (24). Numerous clinical studies
indicate that the concentrations of FLC are increased
in the sera of many patients with MGUS (25), which
was confirmed by the results of our study (26). This
further confirms the assumption that FLC in MGUS
are pre-clinic dyscrasia of plasma cells with FLC.

In our study, the Sn (proportion of presentations
with malignant disease that exhibit concentrations
>200) is 24 of 24, or 100%. The Sp (proportion of
presentations with benignant disease that do not have
positive test >200) is 91 of 127, or 71%. Also, the
PPV (percentage of patients with a positive test result
who actually have the probability of malignant
disease) is 24 of 60, or 40%. The NPV (percentage of
patients with a negative test result who do not have
the probability of malignant disease) is 91 of 91, or
100% (Table IV).

In conclusion, the existence of a significantly
abnor mal FLC ratio in the studied groups represents
an independent risk factor for disease progression
and thus for poorer prognosis. The reduction of FLC
ratio and monoclonal Ig to normal values, under the
influence of applied therapy, indicates good response
of patients and adequate choice of therapy. Besides
that, the relatively new immunonephelometric assay
for the quantitative determination of FLC is the only
specific, accurate and rapid laboratory test, especially
for patients from the groups with LCD or BJ myeloma,
BG with FLC and MGUS, and a valuable and impor -
tant test for FLC evaluating, just like the quantification
of other Ig isotypes in other MM cases.
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