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Abstract

Background: Ureteric stonesis relatively a common
condition in urological practice to which several treatment
options are available for ureteric stones, these include con-
servative management and medical expulsive therapy, endo-
scopic removal, extracorporeal shock wave lithotripsy, percu-
taneous, |aparoscopic and open surgical approaches.

Stone size and location in ureter are well-studied predictors
for spontaneous passage of ureteric stones, but more predictors
are needed to be evaluated to make patients, in which medical
expulsive therapy is probably beneficial, more accurately
chosen.

Aimof Sudy: In this study we aim to evaluate serum CRP
levels and neutrophil percentage as predictors for spontaneous
passage of lower ureteric stones less than 10mm, both are
used asindicators of inflammatory changes in ureter that may

OppOose stone passage.

Patients and Methods: A total of 52 patients who were
diagnosed with distal ureteric stones less than 10mm in the
duration from October 2021 to March 2022 were tested for
CRP level and neutrophil percentage at time of presentation
and followed-up for 4weeks for stone passage.

Results: Of the 52 patients, 34 patients (65.38%) passed
their stones while 18 patients (34.61%) needed ureteroscopy.
The mean of serum CRP was statistically lower in patients
who passed their stones (3.91 +1.53SD compared to 8.28+
4.89SD in patients whose stones didn't pass with p-value
0.000), similarly neutrophil percentage was statistically lower
in this group (63.8919.68 compared to 73.22+ 11.34 with p-
value 0.003). However, in multivariate regression analysis
CRP levels only show statistically significant with stone size
and not neutrophil percentage (p-values were 0.007, 0.004
and 0.25 respectively).

Conclusion: CRP level can be used with stone size and
location in ureter as a predictor for spontaneous passage of
ureteric stones, but neutrophil percentage may need more
studies to evaluate its value.
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Introduction

URETERIC calculi isavery common urologic
condition which represent one of the leading causes

of urological emergency due to ureteric colic or
subsequent urinary obstruction or infection [1]. It's
crucial to precisely choose patients who will benefit
from conservative management and medical expul-

sive therapy for ureteric stones and those whose
stones aren't likely to pass spontaneously to avoid

undue delay of intervention in them. Stone size
and location are proven to be a good predictors for
SSP, smaller stones and distal are more likely to
pass spontaneously [2].

Many other factors were suggested to increase
the ability to predict SSP such as degree of hy-
dronephrosis [3] and different inflammatory mark-
ers, the latter included WBCs count, serum CRP
levels, neutrophil percentage and neutrophil to
lymphocytes ratio which are thought to be indica-
tors for degree of ureteral inflammation and edema
which make SSP less likely [4-6].

Abbreviations:
SSP  : Spontaneous stone passage.
WBCs : White blood cells.

NP . Neutrophil percentage.
CRP : C-reactive protein.
UTI  Urinary tract infection.

CTUT : Computed tomography urinary tract.

CBC : Complete blood count.

KUB : Kidney, ureter and bladder X-ray.
mm . Millimeter.

SD : Standard deviation.

COVID-19: Coronavirus disease of 2019.
NSAID: Non-steroidal anti-inflammatory drugs.
ROC : Receiver operating characteristic.
AUC  Areaunder curve.

ESWL : Extra-corporeal shock wave lithotripsy.
URS : Ureteroscopy.
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The aim of this study:

Is to evaluate the value of CRP and NP as
predictors of SSP.

Patients and M ethods

This study was a prospective study which in-
cluded 56 patients who have visited the urology
outpatient clinic of Ain Shams University Hospitals
and Om-Elmasryen General Hospital, this work
was approved by the research ethics committee at
the Faculty of Medicine, Ain Shams University
FMASU MS 603/2021. The study included 56
patients who were diagnosed in the outpatient
clinic with single distal ureteral stone less than
10mm. Pregnant women, patients with severe hy-
dronephrosis, febrile UTI, rena impairment and
those with inflammatory diseases including sus-
pected COVID-19 patients all were excluded from
the study.

All patients recruited in the study were evalu-
ated primarily with full history taking, general and
local examination, pelvi-abdominal ultrasound,
CTUT without contrast, CBC with differential and
serum CRP level.

The patients were followed-up for 4 weeks only
to seeif the stones will pass out spontaneously or
not, during which 4 patients were lost. For patients
whose stones didn't pass, KUB was done for pa-
tients with radiodense stones and CTUT for those
with radiolucent stones after 4 weeks to diagnose
if the stones have passed or not. The only treatment
all patients received during the follow-up time was
once daily o -blockers capsule and NSAIDs on
demand.

After finishing the study patients were classified
into 2 groups:

Group A: Patients in whom the stones passed
spontaneously within 4 weeks and Group B: Pa-
tients in whom the stones did not pass spontane-
oudly within 4 weeks and they needed intervention,
thisis shownin Fig. (1).

Patient characteristics were investigated by the
use of Independent t-test, and Chi-square test. The
association between CRP levels and Neutrophil
percentage and the ureteral stone removal rates
was investigated. Multivariate logistic regression
analysis was conducted.

Results

From the 56 patients 4 were excluded from the
study because they were lost during follow-up,

thus 52 patients with ureteral stones fulfilling the
inclusion criteria and completed the study protocol
were included in our study. All patients ranged
from 24 to 65 years old with mean age * SD
42.56+ 13.51. Twenty-nine patients were males
(55.8%) and twenty-three were femal es (44.2%).
Side location was distributed as sixty-seven with
left ureteral stones (67.3%) and thirty-two patients
with right ones (32.69%). Calculi size ranged
between 4-8mm, and their mean size £ SD was
5.86mm % 1.53. The range of neutrophil percentage
was 51-88% with mean + SD 67.11%=+ 11.12. CRP
range was from 1.9-21mg/dl with mean * SD
5.42+3.73. Spontaneous passage of stone occurred
in thirty-four patients (65.4%) and failure of spon-
taneous stone passage was in eighteen patients
(34.6%).

Univariate analysisis shown in (Table 1); stone
size, serum CRP level and neutrophil percentage
all found to be statistically significant ( p=0.005,
0.000 and 0.003 respectively).

Whoever, in multivariate regression analysis
(Table 2) stone size and serum CRP only showed
to be independent predictors for SSP ( p=0.004 and
0.007 respectively), while NP didn't show such
significance as shown in (Table 2).

Receiver operator characteristic curve was used
to determine CRP and stone size cut-off point for
prediction of spontaneous ureteric stone expulsion.
According to ROC curve, the area under the curve
(AUC) for CRP was 74%. Using ROC, a cut-off
point of 4mg/L for CRP achieves sensitivity of
83% and specificity of 65% (Fig. 2). Similarly, the
area under the curve (AUC) for stone size was
72%. Using ROC, a cut-off point of 5mm for stone
size achieves sensitivity of 49 % and specificity
of 76%.

Table (1): Relation between stone size, NP and serum CRP

level and SSP.
Failure of
Spontaneous spontaneous p- ]
passage o value Sig.
No.=34 passag
No.=18
Sonesize:
Mean + SD 5.44%+1.39 6.67+1.49 0.005¢ HS
Neutrophil %:
Mean £ SD 63.89+9.68 73.22+11.34 0.003¢ HS
CRP mg/d!:
Mean £ SD 3.91+£153 8.28+4.89 0.000 HS

«: Independent t-test.
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Table (2): Multivariate logistic regression analysis for predic-
tors of spontaneous passage.

Standard t Stat p- Lower Upper

Error value 95% 95%
Size 0.036155 —2.95643 0.004855 -0.17963 -0.03416
Age 0.004068 —0.33442 0.739551 -0.00954 0.006823
Neutrophil% 0.006236 —1.16435 0.250157 -0.0198 0.005284
CRP 0.018887 —2.82023 0.007006 -0.09126 -0.01527

HS: Highly significant. NS: Non-significant. S: Significant.

56 patients diagnosed with lower
yreteric stone less than 10mm
wereincluded in the study

4 patients were lost
during follow-up

52 patients were followed-up
for stone passage

Spontaneous passage of Failure of spontaneous
stone reported in passagein
34 patients (65.3%) 18 patients (34.7%)

Fig. (1): Consort flow chart of the study.
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Fig. (2): ROC curve for CRP as a predictor of SP of ureteric
stones.
Discussion

Ureteric colic is acommon complaint for people
diagnosed in the emergency room or the urology
outpatient clinics having a ureteric stone. After
management of the episode of ureteric colic there
are many ways for treating ureteric stones varying
from watchful waiting, minimal invasive, to open
or laparoscopic management [7].
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ESWL and URS have high successratesin the
treatment of ureteral stones, but they aren't free of
complication and may not be afforded by some
patients. On the other hand, active surveillance
may be cheaper and has no operation stress, but it
may be accompanied with UTI, episodes of renal
colic, deterioration in kidney function. Also, spon-
taneous stone passage may not be reached and the
intervention after this waiting may increase the
risk of complications due to stone impaction and
the subsequent local inflammation of the ureter

(4.

Some physicians may face a difficulty in taking
a decision whether this patient needs immediate
intervention or active surveillance and watchful
waiting. Therefore, predicting the probability of
spontaneous stone passage will be so helpful.

In this study, we evaluated serum CRP levels
and neutrophil percentage as a predictor for the
spontaneous passage of ureteral stones.

Stone size and stone location are the most
widely studied factors by the researchers. Several
studies reported that stone size is very important
in prediction of spontaneous stone passage proving
that the smaller the stones the higher the probability
to pass spontaneously.

Ahmed, Abul-fotouh, et al., Medina, J. Séenz,
et al., and Buldu, Ibrahim, et al., all aconfirmed
therole of stone size as a predictor for stone passage
with results show that a percentage ranging from
68% to up to 100%, in some studies, of uretera
stones less than 5mm can pass spontaneously [3,89].

In our study stone size was statistically signif-
icant (p=0.004) with a sensitivity 94% and specif-
icity 76% of passing spontaneously with a cut off
value < 5mm.

Angulu et al., suggested serum CRP level of
2.8mg/dl as the cutoff point above which interven-
tional treatment must be initiated for patients
presented with ureteral colic on top of ureteral
stone [10] . Park et al, stated that when CRP levels
range from 0-4.9mg/dI, spontaneous passage rates
of the stone were high, which suggests that con-
servative management may be preferred when CRP
levelsare low [7].

In our study when serum CRP increases spon-
taneous stone passage decreases and vice versa
(p=0.007). When the CRP level is <4mg/dl the
probability of stone passage increased with sensi-
tivity 83% and specificity 65%.
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It's worth to be mentioned that McSorley et d.,
suggested that CRP is more useful as atool to
monitor the progress of those admitted with acute
ureteral colic helping in making a decision at what
point and for whom surgical intervention is con-
sidered; In this study 50 patients presented with
ureteral colic were evaluated by series of serum
CRP level which were taken at first presentation
and during admission in the urology department.
The results of the study showed that there is no
significant difference in CRP levels at the first
presentation between those who were managed
conservatively and those who needed intervention.
While they have found a statistical and clinical
significant difference in the highest recorded CRP
during admissionl between the intervention and
conservative groups [11].

Considering neutrophil percentage, park et al.,
studied 187 patients prospectively with ureteral
stone <. 8mm and concluded that as the neutrophil
percentage increases the probability of spontaneous
passage decreases and immediate intervention
should be considered. They have divided the pa-
tients into 2 groups according to the neutrophil
percentage. Group (A) patients with normal neu-
trophil percentage and found that the percentage
of patients with spontaneous stone passage were
94.5%, Group (B) patients with high (>74%) have
passed the stones spontaneously [7]. While Puntub
et a, did not give the same conclusions and the
NP did not seem to be a significant factor in the
multivariate analysis [12].

In our study, although being associated with
lower rates of stone expulsion in univariate analysis,
higher neutrophil percentages wasn't stetistically
significant factor in predicting spontaneous stone
passage in the multivariate logistic regression
analysis.

Conclusion:

Serum CRP can be used as a predictive factor
for spontaneous passage of ureteric stones together
with stone size and location.
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