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Development and Validation of a Latex Agglutination Visual Assay for
Detecting Urinary Free Light Chains

JIN Jie*, KANG Xiaojun®, LI Yan’, ZHANG Xiaojuan®, PANG Gaoyang® (a. Department of Hematology; b. Depart—
ment of Laboratory Medicine, Gongyi City People’s Hospital, Zhengzhou 451200, China)

Abstract: Objective To establish a latex agglutination test (LAT) for visual detection of urinary free light chains (FLCs), provid-
ing a simple and cost-effective screening approach for monoclonal immunoglobulin proliferative disorders. Methods LAT micro-
spheres were coated with anti-free k /N light chain antibodies to prepare latex reagents. Qualitative analysis was performed by
visually observing the agglutination reactions between the latex reagents and urine samples. The antibody concentration for sensi-
tizing the latex microspheres was optimized. Performance characteristics including stability, reproducibility, linearity, and detec-
tion range were systematically evaluated. A double-blind analysis involving 37 urine samples was conducted to assess sensitivity
and specificity. Results A LAT for visual detection of urinary FLCs was successfully developed. The optimal antibody coating
concentration was 0.43 mg/ml. The latex reagents maintained 100% concordance in negative/positive results for 6 samples stored
at 4 °C for 21 days, with 95.71% consistency in endpoint titers for 2 positive samples (all P < 0.05). The endpoint titers of 4 gra-
dient-diluted samples showed good linear correlation with FLC concentrations ("=0.998 4 ~ 0.999 5). The detection range for k /
N\ free light chains was 300 ~ 5 000 mg/L. Double-blind LAT results in both the study group (#=22) and the control group (n=15)
demonstrated 100% agreement with the gold standard. Conclusions The established LAT enables visual qualitative detection of
urinary FLCs with high stability, sensitivity, and specificity, showing practical value for screening monoclonal immunoglobulin
proliferative disorders.
Keywords: latex agglutination test; free light chains; visual screening ; monoclonal immunoglobulin proliferative disorders
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1.3.2 I FLERL: 50mg/ml (1 B FL Ik DL PBS % —
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