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Comparison of measurement procedure in two instruments for detecting urine k-Ig and A-Ig light chains and bias estimation
LIAN Lili* | WANG Ying" , ZHANG Tianjiao”, XU Jiancheng"( a. Department of Medical Laboratory, b. Department of Otolaryngology
Head and Neck Surgery, the First Hospital of Jilin University, Changchun 130021, Jilin, China)

Abstract: Objective To analyze and evaluate the comparability, consistency and bias of measurement results for urine k-Ig and \-Ig
from two measurement procedures. Methods The levels of k-Ig in 162 cases and \-Ig in 132 cases of urine specimens were measured
once by BN ( comparative measurement procedure, X) and BA400 ( candidate measurement procedure, Y) respectively. ESD meth-
od was used to eliminate outliers, scatter plots, difference plots. Bland-Altman plots were applied to analyze the general trend of Y val-
ue changing with X value, the characteristics of underlying difference between two measurement procedures, and evaluate their consis-
tency. Arithmetic mean or median were applied to estimate bias preliminary according to the distribution states of different values be-
tween the two measurement procedures. The comparison between the two groups of paired samples was performed by Wilcoxon signed
rank test. Deming and Passing-Bablok regression models were selected to fit scatter plots and calculate the biases and confidence inter-
vals at medical decision levels. The values of less than or equal to +12.5% was considered as the acceptable criteria. Results The
measured results of 146 pairs of urine k-Ig and 122 pairs of urine A\-Ig were screened respectively by ESD test, scatter plots and differ-
ence plots. An approximately linear relationship of the measured values between the two procedures was seen in scatter plots, but mixed
variability (standard deviation and coefficient of variation) appeared in difference plots. The biases with 95%CI of urine k-Ig were esti-
mated as —1.47 (=1.89 to —0.97) mg/L in low concentration and 5.98% (3.20% to 8.76% ) in high concentration respectively. The
biases with 95% CI of urine \-Ig were estimated as 1.70 (1.26 to 2.15) mg/L in low concentration and 18.87% (14.03% to 23.70% )
in high concentration respectively. The measured results of urine k-Ig and \-Ig showed abnormal distribution. Wilcoxon test suggested
that the measured results of urine k-Ig showed no significant difference between the two procedures ( P>0.05) , however the difference
of the measured results of urine \-Ig was statistically significant ( P>0.05). The consistency analysis showed that differences in the

measured results of urine k-Ig and \-Ig between the two procedures were statistically significant ( P<0.05). The points within LoA ran-
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ges were accounted for 94.52% to 96.46% , but LoA with 95%CI exceeded £12.5%, so it could not be considered that the two meas-

urement procedures were in good consistency. Regression analysis showed that the confidence intervals of biases of urine k-Ig and \-Ig

at 14.40 mg/L and 7.80 mg/L of the medical decision level respectively met the acceptable criteria. The intercepts and slopes of regres-

sion equation with 95%CI indicated that the measured results of urine k-Ig showed systematic and proportional differences between the

two measurement procedures, while the the measured results of urine N-Ig showed only proportional difference. Conclusion The re-

sults of two measurement procedures were different in detecting urine light chains, so they could not be replaced each other. The mar-

gins of LoA from the two procedures were not acceptable in clinical practice. It was not considered that the two measurement procedures

were in good consistency.
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CI ¥R +12.5% , M AREIA N 2 FhO5 ik — 2k B
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RS 2MERAEINIR k-Tg N-Tg [0]15 7588 B 1 2 e s AP b i B2

mH Bl FEARE EYEp MEE 95%CI % 95%CI Xe(mg/L) Ye(mg/L,95%CI)  Xc ibMwFe (% ,95%CI)
JR& k-Ig  Deming 146 Y=-5.837+1.136X -7.677~-3.997 1.095~1.176 144  10.52(8.09~12.94) -31.13(-56.10~-10.70)
JR k-Ig  Deming 138 Y=-3.947+1.091X -5.430~-2.463 1.051~1.132 144  11.76(9.70~13.84) -20.15(-39.02~-3.98)
JR k-Ig P-B 146 Y=-2.511+1.066X -3.506~-1.816 1.030~1.105 14.4 12.84(11.33~14.10) -11.46(-23.90~-2.13)
JR k-Ig P-B 138 Y=-2.121+1.042X -2.994~-1.371 1.007~1.082 144 12.88(11.50~14.21) -11.11(-22.37~-1.33)
JR N-Ig  Deming 122 Y=-2.918+1.250X -4.536~-1.300 1.178~1.320 7.8 6.83(4.65~9.00)  -13.23(-50.55~14.24)
JR \-Ig  Deming 113 ¥Y=-0.791+1.154X -1.931~0.350 1.090~1.219 7.8 8.21(6.57~9.86) 5.12(-17.13~23.31)
JR \-Ig  P-B 122 Y=-0.442+1.121X -1.108~0.413 1.078~1.172 7.8 8.30(7.30~9.55) 6.23(-6.62~20.22)
JR \-Ig  P-B 113 Y=0.104+1.093X -0.782~0.854 1.054~1.140 7.8 8.63(7.44~9.74) 10.10( -4.73~22.15)
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Hetk  — 2t R A% , il ol PRES SR AR RS iS5

EP9-A3 {47 ESD YL H B 25 fE (6L, AT 54 1
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