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Correlation between the size of the ureter stone and the neutrophil-lymphocyte ratio,
platelet lymphocyte ratio, and C-reactive protein in patients with ureter stone
visiting the emergency department

Won Dong Jeong*, Woo-lk Choi*, Wonho Jung? Dong Jin Park?,
Young Jin Seo®, Kyung Seop Lee®, Jae Cheon Jeon!

Departments of *Emergency Medicine and ?Urology, University of Keimyung College of Medicine, Daegu,
*Department of Urology, Dongguk University College of Medicine, Gyeongju, Korea

Objective: The size and location of ureter stones are important factors in their spontaneous passage. We compared the
clinical characteristics and neutrophil-lymphocyte ratio (NLR), platelet lymphocyte ratio (PLR), and C-reactive protein
(CRP) of patients who visited the emergency department with ureter stones of =5 mm and <5 mm in size.

Methods: We retrospectively reviewed 699 patients who visited the emergency department of two medical centers from
January 2017 to December 2019. We compared microscopic hematuria, pyuria, NLR, PLR, CRP, the grade of
hydronephrosis, and the location of ureteral calculi between the two groups.

Results: There were 419 patients with ureter stones less than 5 mm and 280 patients with stones more than 5 mm in size.
NLR was 2.82 (1.44-4.73) and 3.12 (1.94-5.75) in patients with stones <5 mm and =5 mm, respectively (P=0.001). PLR
was 117.2 (88.2-164.9) and 136.0 (98.9-199.7) in patients with stones <5 mm and =5 mm, respectively (P=0.001). CRP
was 0.29 (0.29-0.29) and 0.29 (0.29-1.04) in patients with stones <5 mm and =5 mm, respectively (P<0.001). The propor-
tion of microscopic hematuria was 84.7% and 76.4% in patients with stones <5 mm and =5 mm, respectively (P=0.006).
The proportion of pyuria was 20.5% and 41.8% in patients with stones <5 mm and =5 mm, respectively (P=0.01).
Conclusion: In patients with ureter stones =5 mm, CRP, NLR, and PLR were significantly higher than patients with
ureter stones <5 mm. However, further studies are needed before using these indicators to make clinical decisions
regarding ureteral stone management.

Keywords: Ureteral calculi; Neutrophil-to-lymphocyte ratio; Platelet-to-lymphocyte ratio; C-reactive protein.
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Capsule Summary

What is already known in the previous study
The correlation between the size of the ureter stones and
the possibility of stone passage was already known.

What is new in the current study

We have additionally found a correlation between the
neutrophil-lymphocyte ratio, platelet lymphocyte ratio,
and C-reactive protein based on the size of stones, name-
ly =5 mm and <5 mm. Therefore, checking these bio-
markers may also help predict the spontaneous passage
of stones.
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Table 1. Study population

Total
(n=699)

Age (yr) 54.7t14.4
Sex

Mae 423 (60.5)

Femae 276 (39.5)
Ureter stone location

Upper ureter 253 (36.2)

Mid ureter 95 (13.6)

Lower ureter 351 (50.2)
Ureter stone size (mm)

<5 419 (59.9)

>5 280 (40.1)
Hydronephrosis grade>=3 75 (10.7)
BUN (mg/dL) 17.4+9.8
Creatinine (mg/dL) 1.1+0.6
WBC (X 10¥xL) 91t34
Neutrophil (%) 66.1t14.4
Lymphocyte (%) 248+125
Platelet (X 10%/,L) 241.8+63.8
NLR 2.96 (1.65-5.23)
PLR 123.0 (91.2-174.2)
CRP (mg/dL) 0.29 (0.29-0.53)
Microscopic hematuria 569 (81.4)
Microscopic pyuria 203 (29.0)

Values are presented as mean= standard deviation, number
(%), or median (interquartile range).

BUN, blood urea nitrogen; WBC, white blood cell; NLR,
neutrophil-to-lymphocyte ratio; PLR, platelet-to-lympho-
cyteratio; CRP, C-reactive protein.
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Table 2. Patients' characteristics and comparisons according to stone size

Stone size<5 mm Stonesize=5mm
(n=419) (n=280) P-value
Age (yr) 52.6+13.9 57.8£14.5 <0.001
Sex 0.136
Mae 263 (62.8) 160 (57.1)
Female 156 (37.2) 120 (42.9)
Ureter stone location <0.001
Upper ureter 108 (25.8) 145 (51.8)
Mid ureter 49 (11.7) 46 (16.4)
Lower ureter 262 (62.5) 89 (31.8)
Hydronephrosis grade=3 22 (5.3) 53(18.9) <0.001
BUN (mg/dL) 17.0£9.9 18.0£9.8 0.190
Creatinine (mg/dL) 1.0+£04 1.1£0.8 0.037
WBC (X 10¥xL) 9.0£3.2 9.2+3.6 0.534
Neutrophil (%) 64.51£14.8 68.5+13.5 <0.001
Lymphocyte (%) 26.2+12.9 226114 <0.001
Platelet (< 10%/xL) 242.61t64.0 240.6+63.7 0.682
NLR 2.82 (1.44-4.73) 3.12(1.94-5.75) 0.001
PLR 117.2 (88.2-164.9) 136.0 (98.9-199.7) <0.001
CRP (mg/dL) 0.29 (0.29-0.29) 0.29 (0.29-1.04) <0.001
Microscopic hematuria 355 (84.7) 214 (76.4) 0.006
Microscopic pyuria 86 (20.5) 117 (41.8) <0.001

Values are presented as mean= standard deviation, number (%), or median (interquartile range).
BUN, blood urea nitrogen; WBC, white blood cell; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio;

CRP, C-reactive protein.
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