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Abstract
Introduction: Ureteric stones, characterised by their presence in the ureter, present a common yet often
painful urological condition requiring timely intervention. As C-reactive protein (CRP) emerges as a
potential biomarker, its correlation with the spontaneous stone passage (SSP) offers valuable insights into
patient management and treatment strategies. The present study aimed to assess if CRP levels can predict
SSP in symptomatic lower ureteric calculi of size 5 mm-10 mm.

Materials and methods: This prospective observational study, conducted at the Indira Gandhi Institute of
Medical Sciences in Patna, India, from July 2022 to June 2023, focused on individuals aged 13 to 60 years
presenting with ureteric colic and single distal ureteral stones (5 mm-10 mm). Patients underwent
comprehensive initial assessment and monitoring, including diagnostic procedures such as a complete blood
count, urinalysis, CRP levels, and renal function evaluations. Treatment consisted of hydration
encouragement, tamsulosin (0.4 mg) daily administration, and diclofenac (50 mg) as needed. Follow-up
assessments at one-month post-treatment involved clinical examination and imaging studies to evaluate
treatment efficacy.

Results: This study analysed 157 patients with ureteric stones, finding that 76% experienced SSP. Lower CRP
levels (≤6 mg/L), along with other laboratory parameters like low white blood cell counts, low neutrophil
levels, absence of leukocyturia, absence of hematuria, and lower urine specific gravity, were associated with
higher SSP rates. C-reactive protein levels ≤6 mg/L emerged as a strong predictor of SSP in multiple
regression analysis.

Conclusion: The findings underscore the potential utility of CRP as a predictive biomarker in guiding the
management and treatment strategies for ureteric stones.

Categories: Endocrinology/Diabetes/Metabolism, Internal Medicine, Urology
Keywords: c –reactive protein (crp), ureteric stone, neutrophil levels, leukocyturia, biomarker

Introduction
Urinary tract stones are the third most common urinary tract disorder, following urinary tract infections and
prostatic pathologies such as benign prostatic hyperplasia and prostate cancer [1-3]. Urinary stones are
common worldwide, with a prevalence of about 12% [4]. Their prevalence in India also reflects worldwide
prevalence, which stands at approximately 12% and is relatively more common in the northern part of India,
where it is 15% [5]. Due to their substantial impact on the severity of the disease and the deterioration of
renal function [6], it is crucial to ensure attentive management for individuals dealing with urinary stones. 

Treatment decisions are typically based on stone size, location, composition, patient symptoms, and overall
clinical status [7]. Various treatment options are available for ureteric stones, such as watchful waiting,
medical expulsive therapy, ureteroscopy and stone removal, extracorporeal shock wave lithotripsy (ESWL),
and open surgery. Conservative or expected management can sometimes result [8].

Although conservative management is simple and cost-effective, it carries potential risks such as non-
passage of stones, leading to bothersome symptoms such as pain, fever, urinary tract infection, renal
function deterioration, and sepsis [6, 9-12]. In addition, guidelines advocate conservative approaches for
uncomplicated ureteral stones <10 mm; however, watchful waiting may lead to urosepsis and renal
impairment. Therefore, identifying predictors for spontaneous passage or complications is crucial [13]. 

In the quest for ideal biomarkers readily accessible to urological centres managing renal colic patients,
attention has turned to routinely collected and affordable blood tests. White blood cell (WBC), neutrophil
count, and C-reactive protein (CRP) are blood tests that are routinely performed in patients on admission
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with acute ureteric colic and have attracted attention for their potential to assess the severity of
inflammation [14]. These biomarkers aid clinicians in diagnosing and managing acute ureteric colic, guiding
treatment decisions, and monitoring the patient's response to therapy [15]. Stones cause inflammation of
the ureteric wall [16]. This inflammation causes a rise in different markers such as CRP, total leukocyte
count, neutrophil count, neutrophil-to-lymphocyte ratio (NLR), and procalcitonin values [17].

C-reactive protein was discovered by Tillett and Francis in 1930 [18]. It is an acute-phase reactant protein
that is primarily induced by the interleukin-6 (IL-6) action of the gene responsible for the transcription of
CRP during the acute phase of an inflammatory/infectious process. It can be elevated in ureteric colic
secondary to ureteral mucosal inflammation [19]. It shows a distinct association with the pathological
conditions of kidney disease, functioning as a biomarker for renal pathology. It has been explored in a
urological context, including assessing renal injury in pyelonephritis and urinary tract infection severity in
children. Additionally, it may help avoid unnecessary procedures like micturating cystourethrograms in
paediatric patients with vesicoureteric reflux and fever [20,21].

Therefore, a comprehensive study was conducted, examining factors like WBC count, neutrophil count,
urine specific gravity, leukocyturia, hematuria, and indicators, primarily CRP, to determine their predictive
value in the spontaneous passage of lower ureteric stones. The study specifically aimed to assess CRP levels
that could predict spontaneous stone passage (SSP) in symptomatic lower ureteric calculi.

Materials And Methods
Study design
This prospective observational study took place at the urology department of the Indira Gandhi Institute of
Medical Sciences in Patna, India, over one year, from July 2022 to June 2023, involving patients from both
outpatient and inpatient wards. The study was conducted in accordance with the Declaration of Helsinki and
approved by the Institutional Ethics Committee of the Indira Gandhi Institute of Medical Sciences, Patna
(approval No. 527/IEC/IGIMS/2022). Written informed consent was obtained from all the participants prior
to enrollment in this study.

Inclusion and exclusion criteria
The study included patients aged between 13 to 60 years with ureteric colic who had a single distal ureteral
stone ranging from 5 mm to 10 mm in diameter. Exclusion criteria comprised patients with severe
hydronephrosis, symptomatic urinary system infection, acute renal failure, congenital ureteral anomaly,
history of ureteral stenosis or reconstructive ureteral surgery, ureteroscopy and stone removal, chronic
inflammatory disease (like rheumatoid arthritis, ankylosing spondylitis, or ulcerative colitis), active
neoplastic disease, active infective disease, and thyroid disease. Patients who were on anti-inflammatory or
anti-microbial drugs or immunosuppressive treatment were excluded from this study. Pregnant women and
patients not compliant with medical expulsive therapy (MET) or needing some form of intervention were
also excluded from the study. 

Collection of medical history and follow-up
Patients experiencing ureteric colic underwent initial evaluation and subsequent monitoring. Laboratory
tests conducted during the initial visit encompassed a complete blood count, urinalysis, serum CRP levels,
and renal function assessments. Imaging procedures such as X-ray of the kidney, ureter, and bladder (KUB),
ultrasonography (USG) of KUB, and intravenous urography or computed tomography urography (CTU) were
done. Patients enrolled in the study were advised to consume 2.5 litres of water daily and were prescribed
tamsulosin (0.4 mg) once daily at bedtime and diclofenac (50 mg) as needed. Stone dimensions were
recorded. Factors such as age, sex, smoking history, body mass index (BMI), stone size and location, serum
WBC, and neutrophil count were documented. Stone composition analysis was performed whenever
available. Follow-up assessments were conducted one month post-treatment, including clinical examination
and imaging studies like X-ray KUB or non-contrast CT KUB.

Study endpoints
The primary objective of the study was to evaluate CRP as a predictor for SSP in symptomatic lower ureteric
calculi while also investigating the correlation between CRP levels and the success of MET. Additionally, the
secondary objective aimed to assess the impact of various factors, such as stone size, CRP levels,
leukocytosis, leukocyturia, urinary specific gravity, hematuria, and other variables, on the probability of
experiencing SSP.

Statistical analysis
Statistical analysis was assessed using IBM SPSS Statistics for Windows, version 23.0 (IBM Corp., Armonk,
NY). Descriptive statistics were used to describe categorical variables (frequency and percentages) and
continuous variables (mean and standard deviation (SD) or median and range (depending on the normality
of data)). The comparison of qualitative variables between the groups was done using an independent
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sample T test and a Mann-Whitney U test for parametric and non-parametric variables, respectively. A
quantitative comparison between the groups was done using the chi-square test. Multiple binary logistic
regressions were performed to identify covariates associated with SSP. A p-value of <0.05 was considered
statistically significant. 

Results
Demographic data
A total of 188 patients who met the inclusion criteria were enrolled in the study; however, 31 of them
discontinued participation for various reasons. Then the remaining 157 patients were studied. Out of the 157
patients in the study, 120 patients (76%) had an SSP, while 37 patients (24%) had non-spontaneous passage
(NSP). The mean age of patients in the NSP group was higher compared to patients in the SSP group (33.0 vs.
31.5 years, respectively). The majority of patients were men in both groups (66.0% and 76.0%). The average
BMI in the SSP group was 24.65 kg/m², while in the NSP group, it was 26.47 kg/m², with no statistically
significant difference (p = 0.598). No significant difference was observed in terms of side with the stone and
smoking history between both groups (p = 0.75 and p = 0.086, respectively). The majority of SSPs were of the
calcium oxalate type (58%), followed by infective stone (10%), calcium phosphate (10%), and uric acid (2%).
In 20% of cases, no stone analysis could be done (Table 1).

Characteristics SSP group (n=120) NSP group (n=37) P-value

Age (years), mean (SD) 31.5 (6.8) 33.0 (9.0) 0.014

Sex   

  0.261Men 79 (66.0) 28 (76.0)

Women 41 (34.0) 9 (24.0)

BMI (kg/m2), mean (SD) 24.65 (2.4) 26.47 (1.8) 0.598

Smoking history 31 (26.0) 15 (40.0) 0.086

Side with the stone   

  0.75Right 64 (53.0) 21 (57.0)

Left 56 (47.0) 16 (43.0)

Stone analysis   

-

Calcium oxalate 70 (58.0) -

Infection stone 12 (10.0) -

Calcium phosphate 12 (10.0) -

Uric acid 2 (2.0) -

No stone analysis 24 (20.0) -

CRP (mg/L)   

  <0.001≤6 91 (76.0) 4 (11.0)

>6 29 (24.0) 33 (89.0)

WBC (103/µL)   

  0.016
<10 98 (82.0) 22 (59.0)

10-15 18 (15.0) 11 (30.0)

>15 4 (3.0) 4 (11.0)

Neutrophil (%)   

    <0.00150-75 110 (92.0) 22 (60.0)

˃75 10 (8.0) 15 (40.0)

Serum creatinine (mg/dL), median (range) 0.8 (0.6-1.1) 1.1 (0.8-1.4) <0.001

Leukocyturia 22 (18.0) 17 (46.0) 0.001
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Hematuria   

  <0.001Microscopic 18 (15.0) 22 (60.0)

Gross 1 (1.0) 5 (13.0)

Urine specific gravity   

  <0.001≤1.008 96 (80.0) 15 (40.0)

>1.008 24 (20.0) 22 (60.0)

TABLE 1: A comparison of the patient characteristics of the SSP and NSP groups
Data are presented as n (%) unless otherwise specified.

BMI: body mass index; CRP: c-reactive protein; SSP: spontaneous stone passage; NSP: non-spontaneous passage; ; SD: standard deviation; RBC: red
blood cell;  WBC: white blood cell; HPF: high power field

Laboratory parameters 
Among patients with a CRP level of ≤6 mg/L, 91 (76.0%) patients experienced SSP, while four patients
(11.0%) did not. The proportion of patients with CRP levels >6 mg/L was significantly higher in the NSP
group compared to the SSP group (89.0% vs. 24.0%; p <0.001). Around 41.0% of patients from the NSP group

and 18.0% from the SSP group had a WBC of >10,000 cells/mm3 (p = 0.016). The majority of patients with
NSP had leukocyturia compared to those in the SSP group (46.0% vs. 18%; p <0.001). The NSP group had a
higher proportion of patients with a neutrophil count >75% compared to the SSP group (40% vs. 8.0%; p
<0.001). The median serum creatinine in the SSP group was 0.8, whereas in the NSP group, it was 1.1 (0.8-
1.4), indicating a statistically significant distinction (p <0.001). Leukocyturia was noted in a lower
percentage among the SSP group (18.0%) compared to a significantly higher proportion within the NSP
group (46.0%), showing a significant difference (p = 0.001). Microscopic and gross hematuria were
significantly more prevalent in the NSP group in comparison to the SSP group (60.0% and 13.0% vs. 15% and
1.0%, respectively). A total of 80.0% of patients from SSP and 40.0% of participants from NSP had a specific
gravity ≤1.008, while 60.0% of participants from the NSP group and only 20.0% of participants from the SSP
group had a specific gravity >1.008. This difference was significant (p <0.001) (Table 1).

Comparison between the stone size of patients among the SSP and
NSP groups
The patients in the NSP group had a higher median stone size than those in the SSP group (8.2 mm vs. 5.4
mm). The majority of patients (72.0%) in the SSP group had stone sizes ranging from 5 mm-5.9 mm, while
43.0% of patients in the NSP group had stone sizes ranging from 8 mm-8.9 mm, with a significant difference
(p <0.001) (Table 2).

2024 Ahmad et al. Cureus 16(6): e62669. DOI 10.7759/cureus.62669 4 of 10

javascript:void(0)
javascript:void(0)


Variables SSP group (n=120) NSP group (n=37) P-value

Stone size, median 5.4 8.2 -

Stone size group (mm)    

5-5.9 86 (72.0) 2 (5.0)

<0.001

6-6.9 16 (13.0) 3 (8.0)

7-7.9 11 (9.0) 4 (11.0)

8-8.9 5 (4.0) 16 (43.0)

9-9.9 2 (2.0) 7 (19.0)

10 - 5 (14.0)

TABLE 2: Comparison of stone size between the SSP group and the NSP group
Data are presented as n (%).

SSP: spontaneous stone passage; NSP: non-spontaneous stone passage

Multiple regression analysis 
Patients with CRP ≤6 mg/L showed approximately 26 times higher chances of developing SSP (p <0.001).

Similarly, those with a WBC <10,000 cells/mm3 were four times more likely to experience SSP (p = 0.045)

compared to those with counts >15,000 cells/mm3 (p = 0.540). Neutrophil levels ≤75% were significantly
associated (p <0.001) and showed approximately eight times higher SSP. Low serum creatinine levels were
associated considerably with SSP (P<0.001). If no leukocyturia was found, then SSP was significant (p
<0.001). Hematuria was associated with a significantly lower SSP (P<0.001). Urine specific gravity ≤1.008
showed approximately six times higher SSP rate (p <0.001). As the stone size increased, the rate of SSP
decreased (p <0.001). The lower age group had more chances of SSP and an increase in age was associated

with lower SSP significantly (p <0.05). Patients with a lower BMI (18.5-24.9 kg/m2) were significantly
associated with SSP, approximately four times more than others. Conversely, factors such as sex, the side
with the stone, and smoking history did not exhibit a significant association with SSP (Table 3).
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Parameters B SE Wald Df Exp (B) P-value

Age groups (years)       

21-30 2.996 1.612 3.452 1 20.000 0.063

31-40 2.100 1.266 2.750 1 8.167 0.097

41-50 2.024 1.261 2.577 1 7.571 0.108

>50 0.560 1.330 0.177 1 1.750 0.674

Sex 1 -0.479 0.429 1.248 1 0.619 0.264

CRP ≤6 mg/L 3.254 0.571 32.498 1 25.888 0.000

WBC <10000 cells/mm3 1.494 0.745 4.017 1 4.455 0.045

WBC >15000 cells/mm3 0.492 0.804 0.375 1 1.636 0.540

Neutrophil ≤75% 2.015 0.470 18.353 1 7.500 <0.001

Serum creatinine (mg/dL) -12.061 2.074 33.826 1 0.000 <0.001

Side of stone -0.120 0.379 0.101 1 0.887 0.751

BMI group (kg/m2)

18.5-24.9 1.427 1.230 1.346 1 4.167 0.246

25-29.9 -0.762 1.179 0.418 1 0.467 0.518

Absence of leukocyturia 1.331 0.406 10.777 1 3.786 0.001

Absence of microscopic hematuria 3.922 1.145 11.743 1 50.500 0.001

Absence of gross hematuria 1.409 1.141 1.525 1 4.091 0.217

Specific gravity ≤1.008 1.769 0.405 19.064 1 5.867 <0.001

Stone analysis

Calcium oxalate -1.702 0.766 4.934 1 0.182 0.026

Infection stone 0.000 1.275 0.000 1 1.000 1.000

Calcium phosphate -0.693 1.061 0.427 1 0.500 0.513

Uric acid 18.718 28420.722 0.000 1 1346229 0.999

Smoking history 0.672 0.394 2.899 1 1.957 0.089

Stone size (mm)

6-6.9 -2.087 0.953 4.801 1 0.124 0.028

7-7.9 -2.750 0.923 8.868 1 0.064 0.003

8-8.9 -4.924 0.880 31.325 1 0.007 <0.001

9-9.9 -5.014 1.074 21.776 1 0.007 <0.001

10 -24.964 17974.843 0.000 1 0.000 0.999

TABLE 3: Patient characteristics associated with SSP by using multiple binary logistic regression
model
B: coefficient estimates from the regression equation; Df: degree of freedom; Exp: exponential; SE: standard error; Wald: a reference to the Wald test;
CRP: C-reactive protein; WBC: white blood cell;  SSP: spontaneous stone passage

Discussion

2024 Ahmad et al. Cureus 16(6): e62669. DOI 10.7759/cureus.62669 6 of 10



Oedemas resulting from the impaction of a ureteric stone lead to swelling, infection, and spasms in the area
distal to the stone, affecting the natural passage [22]. Conservative management can be very successful and
cost-effective. Stones sized 5 mm or less have up to 98% spontaneous expulsion with conservative
management, according to the American Urological Association [11]. Coll et al. studied and found a 60%
passage rate for stone sizes of 5 mm-7 mm, 48% for 7 mm-9 mm, and 25% for more than 9 mm [23]. If stones
remain in the same position for an extended period, they can cause mucosal oedema and fibrosis due to
prolonged physical pressure or reduced blood flow to the affected area. Thus, a conservative approach can
have morbid risks such as recurrent colic, infection, sepsis, and deranged renal functions. These approaches
should have proper monitoring so that timed intervention can be done and serious complications can be
avoided. Therefore, different inflammatory and biochemical markers are used, which can predict the fate of
stones, and accordingly, treatment options can be given.

The decision between invasive techniques and conservative management poses a significant challenge in
urology, prompting several studies to investigate potential predictive factors for the natural passage of
ureteral stones in patients [24]. The present study examined the potential of CRP levels to predict SSP in
symptomatic lower ureteric calculi sized between 5 mm and 10 mm. The key observations of the study are: a)
lower CRP levels (≤6 mg/L), along with other factors like low WBC count, low neutrophil levels, absence of
leukocyturia, absence of hematuria, and specific gravity ≤1.008, were associated with higher SSP rates; b)
multiple regression analysis identified CRP levels ≤6 mg/L, lower WBC count, neutrophil levels ≤75%,
absence of leukocyturia, absence of hematuria, and specific gravity ≤1.008 as independent predictors of SSP.

There was a significant contrast in mean age between the two groups, with the NSP group having a higher
mean age of 33 years (p = 0.014). Age distribution revealed that the majority of patients were within the 31-
40 age groups, with other age groups having varying representation. Similarly, Hamid et al. [25] categorised
the patients based on age distribution, revealing that 45.7% belonged to the 18-30-year age group, another
45.7% were from the 31-45-year age group, and the remaining 18.7% were aged 46-60 years. In another
study, 44.9% belonged to the 18-30-year age group, 46.4% to the 31-45-year age group, and the remaining
18.7% were aged 46-60 years [26]. Across these studies, the majority of patients fell within the 20-45 age
range. In multiple studies, age and sex did not show notable variances [27-31]. Furthermore, Ozcan et al. [24]
observed a higher rate of SSP in the younger age category, with no significant distinctions in sex between
the groups, mirroring our findings. Sex did not exhibit any significant associations (p = 0.261). Thus, age may
be a relevant factor to consider when predicting stone passage outcomes, with younger patients potentially
exhibiting a higher rate of SSP.

Recently, the serum CRP level has been studied as a possible predictor for SSP in patients with ureteral
stones [22]. In the present study, raised CRP levels were inversely proportional to the SSP rates (p <0.001).
Similarly, in a study conducted by Park et al. [22], patients with low CRP levels had a 94.1% stone passage
rate, while those with high CRP levels had a 50% rate. High CRP levels suggest a lower likelihood of SSP [22].
Similar results were found in studies conducted by Abushama et al. [27], Ramaswamy et al. [28], Mohammed
et al. [29], Angulo et al. [30], Deldadeh-Moghaddam et al. [31], and Aldaqadossi et al. [32].

The present analysis revealed a notable distinction (p <0.001) between patients in the NSP and SSP groups
concerning the distribution of individuals with CRP levels ≤6 mg/L. Remarkably, the majority (76.0%) of SSP
patients had CRP levels within this lower range, signifying a potential association between lower CRP levels
and the likelihood of SSP. In contrast, only a small fraction (11.0%) of NSP patients exhibited CRP levels ≤6
mg/L, suggesting that lower CRP levels were predominantly observed in those who experienced SSP.
Conversely, when considering CRP levels >6 mg/L, a distinct pattern emerged. The majority (89.0%) of NSP
patients fell into this higher CRP category, indicating a likely association between elevated CRP levels and
the absence of SSP. Conversely, only a minority (24.0%) of SSP patients had CRP levels >6 mg/L, indicating
that higher CRP levels were more frequently observed in patients who did not experience SSP (p <0.001).

In the multiple binary logistic regression analysis, the likelihood of SSP was approximately 26 times higher
in patients with CRP levels ≤6 mg/L compared to those with higher CRP levels (p <0.001). This significant
association underscores the predictive value of CRP levels ≤6 mg/L in indicating SSP, suggesting its utility as
a prognostic marker for favourable stone outcomes without the need for intervention.

Several other inflammatory and biochemical markers are used, which might predict the prognosis of stones,
and accordingly, treatment options can be given. These markers include age, sex, WBC, neutrophil count,
serum creatinine, side, size, and stone analysis, urine analysis, hematuria, and urine-specific gravity.

In the present study, a WBC count <10 (103/µL) was found to be significantly associated with a higher SSP (p

= 0.016). Similarly, in multiple binary logistic analysis, a WBC <10,000 cells/mm3 was associated with a
higher SSP (P<0.045), which also aligns with previous studies [27,33,34] proving that the lesser WBC count
shows a higher passage of the stone. Similar results were found in studies conducted by Abushama et al. [27],
Kumar et al. [33], and Timilsina et al. [34].

Neutrophils, a type of white blood cell with neutral-staining granules, increase in various conditions, like
inflammatory response, bacterial infection, myocardial infarction, and burns. When there is a blockage due
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to a ureteral stone, neutrophil levels rise as part of the body's inflammatory response [22]. In a recent study,
a neutrophil percentage of 75.0% or lower was found to significantly predict a nearly eightfold increase in
the rate of SSP (p <0.001), also aligned with a few studies [22,33,34]. Similar results were found in studies
conducted by Park et al. [22], Kumar et al. [33], and Timilsina et al. [34]. But contrary to the present study,
Sfoungaristos et al. showed the increased spontaneous passage of stones in patients with a raised WBC count
and neutrophil count [17].

Patients who have stones may have a higher likelihood of undergoing serum creatinine measurement to
properly evaluate kidney function and assess for any potential renal impairment or damage caused by the
stones or associated complications such as obstruction or infection [35]. The SSP group significantly had
serum creatinine in the lower range compared to the NSP group (p <0.001). Similarly, multiple binary
logistics regression analysis shows low serum creatinine levels associated significantly with SSP (p <0.001).
However, Shah et al. [14] found no association between serum creatinine and SSP. 

Leukocyturia was found in a lower percentage of the SSP group (18%) and a significant percentage of the
NSP group (46%; p = 0.001), and as per multivariate analysis, lower leukocyturia shows (p <0.001)
approximately four times higher passage of the stone. Cilesiz et al. [36] also observed a significant
association between leukocyturia and less SSP (p = 0.004). Therefore, the level of leukocyturia can serve as a
predictor of the presence of NSP.

Microscopic hematuria is diagnosed when ≥3 red blood cells (RBCs) are observed per high-power field (HPF)
during urine microscopic analysis, while gross hematuria involves visibly passing blood in urine and is
confirmed through microscopic examination [37]. In the current study, microscopic and gross hematuria
were found significantly more in the NSP group (60.0% and 13.0%) in comparison to the SSP group (15.0%
and 1.0%). Through a literature search, 49 articles involving 15,860 patients were identified. The combined
prevalence of microhematuria for suspected acute renal colic was found to be 77.0% (95% CI: 73.0-80.0%)
[38]. Therefore, hematuria can predict the failure of SSP.

A higher urinary specific gravity is significantly associated with a lower rate of SSP. Specifically, 60% of the
NSP group had a specific gravity >1.008, and only 20% of the SSP group had a specific gravity >1.008 (p
<0.001). In multiple binary logistic regression analysis, a specific gravity of ≤1.008 was significantly linked to
a six-fold increase in the SSP rate (p <0.001).

In the present study, increasing stone size correlates with decreased SSP. These results reinforce the
established trend of SSP decreasing as stone size increases, consistent with prior research [14, 27-31].

Several studies have explored the link between urinary system stones and serum CRP levels, along with
other inflammatory markers [28, 30, 39]. Serum CRP measurement emerges as a promising new biomarker
for predicting ureteral stone presence, offering potentially more accurate diagnostic insights.

While prospective studies offer valuable insights into causal relationships and minimise certain biases
associated with retrospective designs, they are still susceptible to limitations. These may include challenges
in participant recruitment, loss of follow-up, and potential biases introduced during data collection and
analysis. Additionally, the generalizability of findings from a single prospective study may be limited,
necessitating validation through replication in larger, more diverse cohorts. Furthermore, despite efforts to
control for confounding variables, residual confounders may still exist, impacting the accuracy of the
observed associations.

Conclusions
Lower CRP levels (≤6 mg/L), along with other factors like demographics and lab results, suggest a better
chance of naturally passing symptomatic lower ureteric stones (5 mm-10 mm). These results highlight CRP
as a potentially useful marker for predicting and guiding the treatment of ureteric stones. Moreover, this
study showed low WBC count, low neutrophil levels, absence of leukocyturia, absence of hematuria, and
specific gravity ≤1.008 were associated with higher SSP rates.
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