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[Abstract] Objective: To explore whether the novel urine free light chain (uFLC) assay is superior to the traditional
urine total light chain (uTLC) assay in quantitative monitoring of urine light chain. Methods: A total of 458 paired samples
of blood and were collected from 280 patients (including 153 patients with plasma cell diseases and 137 patients with non-
plasma cell diseases) from January 2022 to March 2023 at Ruijin Hospital, Shanghai Jiao Tong University School of Medi-
cine. The positive concordance rates and correlations between the k value, N value and k/\ ratio of uFLC and uTLC assays
with the results of urinary immunofixation electrophoresis (uIFE) and serum free light chain (sSFLC) were analyzed by Chi-
squared test, MeNemar’s test and Spearman correlation coefficient calculation. Result: Among the 102 ulFE positive
samples, 88.2% (90/102) of the samples had abnormal uFLC k/\ ratio, and 87.3% (89/102) had abnormal uTLC k/\ ratio (P
<0.001). Among the 183 samples with abnormal sFLC k/\ ratio, 65.6% (120/183) of the samples had abnormal uFLC /A
ratio, and 51.4% (94/183) had abnormal uTLC «k/\ ratio (P<0.001). Among the 457 samples with both uFL.C and uTLC re-
sults, 164 samples (35.9%) had abnormal uFLC k/\ ratio, and 123 samples (26.9%) had abnormal uTLC «/\ ratio (P<
0.001). There was a strong correlation between the levels of k light chain, X\ light chain, and k/\ ratio of uFLC and uTLC (r
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values were 0.849, 0.697 and 0.648, respectively, P<0.001). The r values between the levels of corresponding k light chain,
\ light chain, and k/\ ratio of uFL.C and sFLC were 0.628, 0.552, and 0.640 (P<0.001), while the r values between the lev-
els of k light chain, X light chain, and k/\ ratio of uTLC assay and sFLC assay were 0.520, 0.533, and 0.551, respectively (P

<0.001). Moderate correlations were indicated and the correlation between uFLC and sFLC was stronger than that between

uTLC and sFLC. Conclusions: Compared with the uTLC assay, the uFLC assay is more sensitive in the quantitative moni-

toring of urine light chain and has higher positive concordance rates and stronger correlations with ulFE and sFLC results,

indicating an objective quantitative determination of urine light chain. It is recommended to prioritize the use of uFLC assay

in clinical quantitative monitoring of urinary light chain.
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2.1.1  uFLC K uTLC f4 k/N HCAE 5 ulFE 25 32 6] ()
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uFLC & I 9 w/N HEAE (uFLC &/N) uTLC £
1) k/\ FEAE (uTLC /N) 5 ulFE 25 5 2 [a] 54 BH A 46
PR EE R ILFE 1, 453 IR FEA R I 4T T
uFLC I ulFE A4 K6, 454 1) K FE AR [6] B 647 T
uTLC Al ulFE ARG . 7E 102 B YK ulFE #50 /X L
18 A B B REAS 1, 88.290(90/102) B FEA AT uFLC
/N FAE A S50, 87.3%(89/102) FUFEA A uTLC k/\
U AR Y 53, ulFE F uFLC /N \ulFE FluTLC k/\
Wi 2 (B 35 HLA I8 3% A 26 (P<0.001) , L uFLC k/\
() R uTLC /NI
#1 UFLC /A UTLC v/A 5 ulFE &R Z BHIEE %[ (%)]
Table 1 Comparison of uFLC /A, uTLC k/\ with ulFE
results [n (%)]

Indice uir
Total Positive Negative P
uFLC k/\ <0.001
Abnormal 162(35.8%)  90(88.2%)  72(20.5%)
Normal 291 (64.2%)  12(11.8%) 279 (79.5%)
Total 453 (100%) 102 (100%)  351(100%)
uTLC k/\ <0.001
Abnormal 123(27.1%)  89(87.3%)  34(9.7%)
Normal 331(72.9%)  13(12.7%) 318(90.3%)
Total 454 (100%) 102 (100%)  352(100%)
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2.1.2 uFLC uTLC 1) k/\ A 5 sFLC B w/\ HCAE
s

449 () AL A [R] IS 64T T uFLC A1 sFLC A&,
450 IR REAS [R] B HEAT T uTLC A sFLC ARSI . 78
183 f]IK sFLC /N F Al 55 BIREA 1, 65.6% (120/
183) BIREAAELE uFLC w/N LB 19 5%, 51.4% (94/
183) (I FEATELE uTLC /N OIS (L 2) .
sFLC k/\ FTuFLC &/ sIFE k/\ FIuTLC /N P 2
) Y5 ELAT 5 35 A S M (P $4<0.001) , HLTE SIFE k/\
SR FEAR T uFLC /N B 58 % uTLC /N B 5
GE Y=
%2 UFLC.UTLC 5 sFLC i k/A £ RHI LB [n (%))
Table 2 Comparison of uFLC k/N and uTLC /A with
SFLC k/A results [n (%))

sFLC /N

Indice
Total Positive Negative P

uFLC k/N <0.001
Abnormal 163 (36.3%) 120 (65.6%) 43 (16.2%)
Normal 286 (63.7%)  63(34.4%) 223(83.8%)
Total 449 (100%) 183 (100%) 266 (100%)

uTLC w/\ <0.001
Abnormal 123 (27.3%) 94 (51.4%) 29 (10.9%)
Normal 327(72.7%) 89 (48.6%) 238 (89.1%)
Total 450 (100%) 183 (100%) 267 (100%)

2.1.3  uFLC 5 uTLC [a] {4 k/N FUAE 22 550 Hr

457 IR FEAS [F) B 47 T uFLC FluTLC A5,
HAaTLC k/N B 525 38 26.9%, 1 uFLC k/X [ 57
WARE ), N 35.9%, 2 50 Gl L (P<0.001)
(WF3).
%3 UFLC «/AFOUTLC /AR Z B EXT L3k (0 (%))

Table 3 Paired comparison between results of uFLC k/\
and uTLC /N [n (%)]

uFLC k/\
Indice
Total Abnormal Normal P
uTLC k/A <0.001
Abnormal 123 (26.9%) 94 (20.6%) 29 (6.3%)
Normal  334(73.1%)  70(153%) 264 (57.8%)
Total 457 (100%) 164 (35.9%) 293 (64.1%)

2.2 B w BRBEE N FRBE(E N w/N HAE 5L
s Z [R] R AH DA 53 B
2.21 uFLC 5 uTLC B w B8R (H N BREE S /N
FU AR A Z 18] R AE S 43 b

uFLC k % % fH (uFLC k) 5 uTLC k 2 %% {H
(uTLC &) 2 [a] ) AH 5 22 %0 r=0.849 (P<0.01) ; uFLC
N 55 (uFLC N) 5 uTLC N B85 (uTLC N) 22 J8]
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sFLC k Z [E] 11 r=0.520, , # b 2 T, A # 2 8] A9 AH 56
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BEAE N RBEAEL /N LUAE S sELC ARSI R AR 10 25 SR 4%
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Table 4 Correlation analysis between serum and urine

light chain determination

Indice UTLCkK UTLCA uTLCk/A sFLCk sFLCA sFLCk/A

UFLCK  0.849" - - 0.628" - -
uFLCA - 0.697" - - 0.552" -
UuFLC k/A
uTLCk

uTLCA - - - - 0.533" -
uTLC k/A
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N
)
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*: P<0.01.
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