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INTRODUCTION
Ureteric colic is one of the most common causes of acute abdomen 
presenting to the emergency department, representing about 20% 
of all cases of urolithiasis [1]. It is, however, observed that calculi 
measuring <7 mm, especially those located in the distal ureter, can 
get spontaneously extruded with MET [2]. The calculus within the 
lumen of the ureter causes an inflammatory reaction, which combined 
with the distension of the renal capsule, is the possible explanation 
for the intense pain associated with this condition. Ureteric calculus 
measuring <5 mm in its maximum diameter can be missed on both 
X-ray or USG abdomen and pelvis [2]. Inflammation of the ureteric 
wall may also impede the passage of the calculus within, hence 
reducing the chance of spontaneous extrusion. Plasma CRP is a 
non-specific, acute phase reactant protein, and is found to elevate 
in almost all inflammatory conditions [3]. Hence, it is postulated that 
CRP can be elevated in ureteric inflammatory disorder secondary to 
the luminal inflammation and occlusion. The estimation of CRP has 
the added advantage of being quick, inexpensive and non-invasive, 
and also is easily available in all medical centers. Hence, the aim 
of this study was to determine whether CRP levels can predict the 
need for early intervention in symptomatic ureteric calculus.

MATERIALS AND METHODS
This was a prospective, single-institution study. The study sample 
was estimated to be 140 patients over the age of 18 years, males and 
females who presented to the emergency department or Outpatient 
Department with symptomatic ureteric calculus measuring 5-10 mm 
between March 2018 to December 2018. Approval to conduct 
the study was sought from the Institutional Ethics Committee 
(IEC 2018/32/2). Those patients with active urinary tract infection, 
moderate to severe hydronephrosis, multiple calculi, malignancy or 
impaired renal function were excluded from the study. After obtaining 
a written and informed consent, patients were subjected to clinical 
examination with biochemical and radiological evaluation. Calculus 
size was measured using Non-contrast CT scan of abdomen and 

pelvis. All these patients where then subjected to MET (Silodosin 
8 mg at night). CRP levels were estimated on day 1 and day 7 from 
the presentation. CRP less than or equal to 6 mg/L was considered 
normal, represented as ‘negative’ in this study; more than 6 mg/L 
was taken as ‘positive’. Patients who demonstrated rising/elevated 
CRP were considered for early endoscopic/surgical intervention. 
Those patients with normal or demonstrating down trend of CRP 
on Day 7 are followed-up for two weeks. If the ureteric calculus has 
not been expelled after two weeks, then patients were subjected for 
endoscopic/surgical intervention.

Sample Size Estimation
Sample size was estimated by using the proportion of spontaneous 
expulsion of the calculus in patients with negative CRP which was 
90.9% from the study by Park CH et al., [4] using the formula: 

Z(1-α/2)
2p(1-p)/d2. p=90.9 or 0.909, q=9.1 or 0.091, d=5% or 0.05

Using the above values at 95% confidence level a sample size of 
127 subjects with symptomatic ureteric calculus were included 
in the study. Considering 10% non-response a sample size of 
127+13≈140 subjects were included in the study.

STATISTICAL ANALYSIS
All the demographic data was recorded in a semi-structured proforma 
and entered in an MS Excel spread sheet and using SPSS software 
version 19.00. Statistical analysis of the study was conducted using 
the mean, standard deviation, and Chi-square test. A p-value of 
<0.05 was considered as statistically significant.

RESULTS
A total of 140 patients were included in the study, of which 
106  (75.71%) patients were males. The mean age of the study 
population was 29.34 years. The mean stone size was 7.23 mm. It 
was found that 84 out of 140 patients had negative CRP (<6 mg/L) 
on day 7, while the remaining 56 had positive CRP levels. Of the 
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ABSTRACT
Introduction: Inflammation of ureteric wall may impede the 
passage of calculus which reduces the chances of spontaneous 
expulsion. C-Reactive Protein (CRP) being an acute phase 
reactant elevates in almost all inflammatory conditions.

Aim: To determine whether CRP levels can predict the need for 
early intervention in symptomatic ureteric calculus.

Materials and Methods: The sample was estimated to be 140 
patients over the age of 18 years during the study duration of six 
months. Ureteric calculus measuring 5-10 mm were subjected to 
Medical Expulsion Therapy (MET) (Silodosin 8 mg at night). CRP 
levels were estimated on day 1 and day 7 from the presentation. 
CRP less than 6 mg/L was considered normal, represented as 
‘negative’ in the present study; more than or equal to 6 mg/L 
was taken as ‘positive’. Patients who demonstrated rising/

elevated CRP were considered for early endoscopic/surgical 
intervention. Data was analysed by Statistical Package for the 
Social Sciences (SPSS) v19.00.

Results: Out of the 140 patients, 56 patients had positive CRP 
on day 7, of which only nine patients had expelled the stone 
at the end of two weeks (16.07%). Out of 84 negative CRP 
group patients, 56 showed evidence of spontaneous calculus 
expulsion within one week and 18 patients at the end of two 
weeks and 10 patients did not demonstrate spontaneous 
expulsion at the end of two weeks and required intervention. 
The present study showed a statistically significant correlation 
between the positive CRP levels and the rates of spontaneous 
expulsion of ureteric calculus (p=0.0001).

Conclusion: CRP can be used as a predictor for an early 
intervention of symptomatic ureteric calculus.
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in patients with negative CRP, 90.9% patients demonstrated 
spontaneous expulsion of the calculus, which was similar to the 
present study [4]. Also, it was noted that in patients with positive 
CRP, spontaneous expulsion was seen only in 58.8%; in the study, 
only nine out of the 56 patients with positive CRP has spontaneous 
expulsion of the calculus. Hence, they concluded that the higher 
the CRP, lower was the spontaneous passage rate of the calculus, 
which was similar to the findings in the present study. In a study done 
by Sagar S and Kaushal S, patients those who had spontaneous 
expulsion of the calculus had normal CRP levels in comparison to 
those who did expel the calculus [9]. In a study done by Jain A et 
al., they noted that patients with negative CRP have a higher rate of 
spontaneous expulsion of calculus [10].

Limitation(s)
In the present study the sample size was small, however, multi-
centric randomised control trials are necessary on a larger 
population to confirm the utility of CRP as a non-invasive and easily 
implementable predictor for early intervention in ureteric calculus.

CONCLUSION(S)
The results have shown that patients with negative CRP have a 
higher rate of spontaneous expulsion of ureteric calculus, showing 
good response to MET. Hence, CRP can be used as a predictor for 
early intervention of symptomatic ureteric calculus. Thus, patients 
with positive CRP levels can be given option to undergo early 
intervention instead of MET.

REFERENCES
	 Aldaqadossi HA. Stone expulsion rate of small distal ureteric calculi could be [1]

predicted with plasma C-reactive protein. Urolithiasis. 2013;41(3):235-39.
	 Hubner WA, Irby P, Stoller ML. Natural history and current concepts for the [2]

treatment of small ureteral calculi. Eur Urol. 1993;24:172.
	 Gulhar R, Ashraf MA, Jialal I. Physiology, Acute Phase Reactants. [Updated 2020 [3]

May 4]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2020 Jan.
	 Park CH, Ha JY, Kim C, Kim KS, Kim BH. Relationship between spontaneous [4]

passage rates of ureteral stones less than 8 mm and serum C-reactive protein 
levels and neutrophil percentage. Korean J Urol. 2013;54(9):615.

	 Assimos D, Krambeck A, Miller NL, Monga M, Murad MH, Nelson CP, et al. [5]
Surgical management of stones: American Urological Association/Endourological 
Society Guideline, PART II. J Urol. 2016;196(4):1161-69. doi: 10.1016/j.
juro.2016.05.091. 

	 Segura JW, Preminger GM, Assimos DG, Dretler SP, Kahn RI, Lingeman JE, et [6]
al. Ureteral Stones Clinical Guidelines Panel summary report on the management 
of ureteral calculi. J Urol. 1997;158:1915-21.

	 Pepys MB, Baltz ML. Acute phase proteins with special reference to C-reactive [7]
protein and related proteins (pentaxins) and serum amyloid A protein. Adv 
Immunol. 1983;34:141-212.

	 Angulo JC, Gaspar MJ, Rodriguez N, Garcia-Tello A, Torres G, Nunez C. The [8]
value of C-reactive protein determination in patients with renal colic to decide 
urgent urinary diversion. Urology. 2010;76:301-06.

	 Sagar S, Kaushal S. Serum C-reactive protein, white cell counts and neutrophil [9]
percentage are predictors for distal ureteric calculus expulsion rate: A prospective 
study. Journal of Nobel Medical College. 2019;8:58-62. 10.3126/jonmc.v8i1.24479.

	 Jain A, Sreenivasan SK, Manikandan R, Dorairajan LN, Sistla S, Adithan [10]
S. Association of spontaneous expulsion with C-reactive protein and other 
clinico-demographic factors in patients with lower ureteric stone. Urolithiasis. 
2020;48(2):117-22.

negative CRP group patients, 56 showed evidence of spontaneous 
calculus expulsion within one week and 18 patients at the end of 
two weeks. This shows an 88.09% calculus expulsion rate in those 
that had negative CRP levels. It was found that only 10 patients did 
not demonstrate spontaneous expulsion at the end of 2 weeks and 
required intervention. The results were comparable between males 
and females. Of the 140 patients, 56 patients had positive CRP on 
day 7, of which only nine patients had expelled the stone at the end 
of two weeks (16.07%). Out of the 56  patients with positive CRP, 
32 patients had more than two emergency visits to hospital for pain 
which required admission (57.14%). It was also observed that the 
episodes of pain in abdomen and revisit rates were higher in patients 
with positive CRP levels. This study showed a statistically significant 
correlation between the positive CRP levels and the rates of 
spontaneous expulsion of ureteric calculus (p=0.0001) [Table/Fig-1]. 

CRP positive (>6 mg/dL) CRP negative (<6 mg/dL)

Stone expelled 9 74

Stone not expelled 47 10

Stone expulsion rates 16.07% 88.09%

[Table/Fig-1]:	 Correlation of CRP with stone expulsion rates.
Chi-square test used. p-value=0.0001 (Highly significant)

DISCUSSION
Urolithiasis is a common cause of acute abdomen presenting to 
the emergency department. The decision to manage such cases 
conservatively or not depends on various factors such as stone 
size, location, renal function, duration of symptoms and associated 
co-morbidities. According to the American Urological Association 
guidelines, about 98% of ureteric calculi smaller than 5 mm 
pass spontaneously with MET [5]. However, some calculi do not 
respond to MET and require endoscopic intervention for the relief 
of obstruction. The presence of a calculus within the ureter causes 
oedema, spasm and inflammation, which is responsible for the 
luminal occlusion, thereby hindering the spontaneous passage of 
the calculus. There are Several markers of inflammation such as 
CRP and Erythrocyte Sedimentation Rate (ESR) that are routinely 
performed in systemic inflammatory conditions. Studies have 
demonstrated that treatment directed as reducing the inflammatory 
response in the ureter due to the calculus can aid in spontaneous 
passage of the calculus [6]. CRP is identified as a one such marker, 
and hence, has the potential to be utilised a marker of inflammation 
induced by the ureteric calculus. CRP, moreover, can be used as a 
predictor of spontaneous passage of ureteric calculus, and aid in 
planning the further management of such calculi [6,7].

In a study done by Angulo JC et al., it was observed that in 
patients with low CRP, the chances of spontaneous passage of 
ureteric calculus was higher [8]. In the present study similar results 
were found, where 74 of the 84 patients with negative CRP had 
spontaneous expulsion of the calculus at the end of the two week 
follow-up period. In another study conducted by Park CH et al., 
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