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ABSTRACT
Objective:  To  explore  the  risk  factors  for  systemic  inflammatory  response  syndrome (SIRS)  after  percutaneous  nephrolitho-
tomy (PCNL) in patients with preoperative negative urine culture (UC).
Study Design: Observational study.
Place and Duration of Study: Department of Urology, Gazi Hospital, Samsun, Turkey, from January 2015 to January 2020.
Methodology: Two hundred and twenty-eight patients, who underwent conventional PCNL for renal stones, were evaluated.
The patients were divided into non-SIRS (Group 1) and SIRS (Group 2) groups, and the effects of the variables were investigated
to predict the development of SIRS.
Results:  Despite preoperative sterile UC, SIRS developed postoperatively in 29 (12.7%) patients. The univariate analysis
revealed  a  statistically  significant  difference  between  groups  in  preoperative  serum  C-reactive  protein  (CRP)  (p  <0.001),
platelet-to-lymphocyte ratio (PLR) (p <0.001), neutrophil-to-lymphocyte ratio (p = 0.001), urine white blood cell (p = 0.034),
stone size (p = 0.023), operative time (p = 0.041), hemoglobin drop (p <0.001), blood transfusion (p = 0.002), hospital stay (p
= 0.006), and complication rate (p = 0.001). Receiver operating characteristic analysis indicated that PLR >117.36 (p <0.001),
CRP >3.16 mg/L (p <0.001), stone burden >471 mm2 (p = 0.023) and hemoglobin drop >2.3 g/L (p <0.001) are independent
risk factors for post-operative SIRS after PCNL.
Conclusion:  PLR,  CRP,  stone  size,  and  hemoglobin  drop  can  predict  SIRS  after  PCNL.  This  finding  may  help  classify  risk  in
patients before PCNL, especially in those with a sterile urine culture.
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INTRODUCTION

Percutaneous nephrolithotomy (PCNL) is the gold standard
method in the treatment of complex, large or multiple kidney
stones.1 As with all surgical procedures, various complications
may occur in PCNL. Despite developments in technology and
advancement of surgical techniques, the most common cause
of mortality in PCNL is sepsis, which develops due to postopera-
tive infection.2 Sepsis occurs in 0.3% to 1.1% of patients, and
reported mortality rate ranges from 50% to 66%.3-5
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A  number  of  factors  have,  therefore,  been  identified  in
predicting  the  development  of  systemic  inflammatory
response syndrome (SIRS) after PCNL, including positive urine
culture  (UC),  gender,  hydronephrosis,  stone  complexity,
multiple access, surgical time, residual stones, blood transfu-
sion, staghorn stone, and stone burden.6 However, many urolo-
gists rely on preoperative midstream UC to assess the risk of
SIRS after PCNL due to some discrepancies in these risk factors
identified  in  studies  conducted.7  However,  preoperative
midstream UC is not very effective in predicting SIRS because
preoperative UC was found to be negative in 36.8–52.4% of
patients, who developed sepsis after PCNL.8, 9 In this case, new
markers are needed to evaluate the risk of postoperative SIRS.

SIRS is a syndrome, causing both infectious and non-infectious
inflammation, and it is closely associated with sepsis.10 In inflam-
matory diseases, peripheral blood cell numbers vary and thus
blood cell-based biomarkers, such as platelet-to-lymphocyte
ratio  (PLR)  and  neutrophil-to-lymphocyte  ratio  (NLR)  are
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formed. These biomarkers are used in predicting the diagnosis
and treatment of a large number of diseases.11 In previously
conducted  studies,  it  has  been  found  that  inflammation
markers such as PLR, NLR and acute phase reactant such as C-re-
active protein (CRP) are independent risk factors in predicting
SIRS development after PCNL.11-14 However, studies conducted
on  the  development  of  postoperative  SIRS  in  patients  with
preoperative sterile UC are very limited. In this study, patients
with negative preoperative midstream UC, who developed SIRS
in postoperative period, were evaluated and the aim was to
show different markers in predicting SIRS development after
PCNL.

METHODOLOGY

After the Ethics Committee approval was obtained, the data of
patients  between January 2015 and January 2020,  and who
developed SIRS in postoperative period, were evaluated retro-
spectively in the clinic at Department of Urology, Gazi Hospital,
Samsun, Turkey. Anamnesis, physical examination, and demo-
graphic features were recorded for patients whose informed
surgical consent forms were taken prior to surgery. Non-con-
trast computed tomography (CT) examination was performed
on all patients as a standard. The maximum length and width of
each  stone  was  multiplied  for  the  calculation  of  stone  size,
which  was  expressed  in  mm.2  Preoperative  laboratories
collected CRP, hemogram parameters, urine analysis, and urine
culture results. CRP levels were measured by using nephelo-
metric immunoassay, a part of the standard preoperative order
set. The reference value of CRP was 0.00-5.00 mg/L according to
the method studied at the study place. Clavien-Dindo classifica-
tion was used to assess the complications. A close monitorisa-
tion of the vital signs was performed and postoperative blood
counts were performed.

Based on the presence of postoperative SIRS, the patients were
divided into a non-SIRS group (Group 1) and SIRS group (Group
2).  International  Sepsis  Definition  Conference-2001  criteria
were  used  to  determine  the  presence  of  SIRS.15  In  case  of
meeting at least two or more of the following criteria, SIRS diag-
nosis was made: heart rate of > 90 bpm, respiratory rate of >20
breaths/min  or  PaCO2  of  <32  mmHg,  body  temperature  of
<36°C  or  >38°C,  and  white  blood  cell  (WBC)  count  of
>12.000/mm3 or <4.000/mm3.

Patients were excluded, if they were younger than 18 years, had
preoperative positive UC, had used preoperative antibiotics,
had underwent bilateral PCNL in the same session, or had pre-
PCNL drainage catheter (urethral  catheter,  ureteral  stent or
percutaneous nephrostomy). Patients with sheet channel size
of  <24F  during  PCNL,  had  underwent  tubeles  PCNL,  or  had
underwent renal surgery previously, those with a tumour, those
with chronic renal insufficiency, those who were using chronic
oral  immunosuppressive  agents  or  those  who  had  renal
congenital malformations, were also excluded.

Demographic and clinical data, preoperative urine WBC, preop-
erative hemogram parameters, CRP, NLR, and PLR; decrease in

hemoglobin, blood transfusion rate, stone-free status, complica-
tion rate, and hospital stay were analysed in both groups.

After receiving a single dose prophylactic antibiotic regimen
intravenously,  the  patients  underwent  PCNL  under  general
anesthesia. The collecting system was identified with a contrast
agent; and an 18-gauge access needle was used under C-arm
fluoroscopic guidance to create percutaneous access into the
selected calyx. Following the insertion of a guide wire, serial
fascial dilators between 26-30 Fr with an amplatz dilators were
used to dilate the tract and access sheath was placed. Stone
fragmentation was performed with 24 or 26 Fr nephroscope and
pneumatic lithotriptor and extracted with stone forceps (Figure
1).  Nephrostomy  catheter  was  routinely  placed  when  both
procedures ended. On postoperative day 1 to 3, the nephros-
tomy catheter was removed. Kidney, ureter, and bladder X-rays
and biochemical tests were performed on postoperative day 1
to evaluate the patients. CT was used to evaluate final stone-
free (SF) rate on postoperative day 15.

The data were analysed with 25 (Statistical Package for Social
Sciences- IBM Corp., Armonk, NY, USA) programme. The results
were considered as statistically significant for p <0.05. Nominal
data were expressed as frequencies and percentages, while
normally distributed continuous data were expressed as mean
± standard deviation, and non-normally distributed continuous
data as median (interquartile range [IQR]: 25th percentile-75th

percentile). Normality distribution of continuous variables was
analysed  with  Kolmogorov-Smirnov  test  and  Shapiro-Wilks
test. Independent Samples t-test was used to evaluate whether
there was statistically significant difference between the two
groups in terms of normally distributed continuous variables,
while Mann-Whitney U-test was used to evaluate whether there
was statistically significant difference between the two groups
in  terms  of  continuous  variables,  which  were  not  normally
distributed. Nominal variables were evaluated with Chi-square
test and Fisher’s Exact test. Independent risk factors effective
on postoperative SIRS development  were found with  binary
logistic  regression  analysis.  Odds  ratio,  95%  confidence
interval and significance levels of each risk factor were calcu-
lated.  The  threshold  value  with  the  highest  sensitivity  and
specificity of variables was found for disease with receiver oper-
ating characteristic (ROC) analysis.

RESULTS
A total of 228 patients (76 females, 152 males) with median age
of 48.5 (IQR: 36-58.75) years were included in the study. Twen-
ty-five (11%) patients were found to have diabetes mellitus (DM)
and body mass index (BMI) of the patients was 28.77 ± 4.21
kg/m2.  While average stone area was 377 (IQR: 308.2-667.5)
mm2 and average surgical time was 60 (IQR: 55-75) minutes.
Average hospitalisation time of the patients was 3 (IQR: 2-3) days
and SF rate was 81.6%. CRP, NLR and PLR values of the patients
were found as 1.65 (IQR: 0.91-2.96) mg/L, 2.34 (IQR: 1.86-2.76),
and 111.16 (IQR: 90.1-135) respectively. The detailed charac-
teristics in each group are listed in Table I.
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Table I: Detailed information of all patients in the study.
Variables Overall (N = 228) Group I (N = 199) Group II (N = 29) p-value
Age (years), median (IQR)    48.5 (36-58.75) 48 (35-58) 53 (43-63.5) 0.078
Gender, N (%)
    Female
    Male

 
  76 (33.3%)
152 (66.7%)

 
65 (32.7%)
134 (67.3%)

 
11 (37.9%)
18 (62.1%)

0.574
 

BMI (kg/m²), mean ± SD 28.77 ± 4.21 28.86 ± 4.3 28.17 ± 3.51 0.408
History of diabetes, N (%) 25 (11%) 17 (8.5%) 8 (27.6%) 0.006
Preoperative laboratories
     Serum CRP, median (IQR), mg/L
     PLR, median (IQR)
     NLR, median (IQR)
     Urine WBC, median (IQR), (cells per HPF)

 
    1.65 (0.91-2.96)
111.16 (90.1-135)
2.34 (1.86-2.76)

7.5 (3-16.75)

 
1.4 (0.88-2.45)

106.1 (88.65-131.2)
2.25 (1.83-2.68)

7 (3-16)

 
5.78 (2.14-9.16)

135 (121.3-164.88)
2.75 (2.22-3.80)

13 (6.5-24)

 
<0.001
<0.001
0.001
0.034

Side of PNL, N (%)
     Right
     Left

 
107 (46.9%)
121 (53.1%)

 
97 (48.7%)
102 (51.3%)

 
10 (34.5%)
19 (65.5%)

0.151
 

Stone Location, N (%)
     Pelvis
     Isolated calyx
     Pelvis + Calyx
     Staghorn

 
66 (28.9%)
42 (18.4%)
68 (29.8%)
52 (22.8%)

 
60 (30.2%)
34 (17%)

62 (31.2%)
43 (21.6%)

 
6 (20.7%)
8 (27.6%)
6 (20.7%)
9 (31%)

0.239
 
 

Stone size (mm2), median (IQR) 377 (308.2-667.5) 363 (297-614) 498 (336-914) 0.023
ASA score, median (IQR) 2 (1-2) 2 (1-2) 2 (1-2.5) 0.008
Access Number, N (%)
     Single
     Multiple

 
184 (80.7%)
  44 (19.3%)

 
165 (82.9%)
34 (17.1%)

 
19 (65.5%)
10 (34.5%)

0.027
 

Operative time (minute), median (IQR) 60 (55-75) 60 (55-70) 65 (60-96) 0.041
Blood transfusion, N (%) 13 (5.7%) 7 (3.5%) 6 (20.7%) 0.002
Hemoglobin drop (g/dL), median (IQR) 1.65 (1.11-2.3) 1.5 (1.1-2.2) 2.4 (1.5-3.25)  <0.001
Complication, N (%)
     Minor
     Major

  29 (12.7%)
  25 (11%)
     4 (1.7%)

19 (9.5%)
17 (8.5%)

2 (1%)

10 (34.5%)
8 (27.6%)
2 (6.9%)

0.001
 

Hospital stay (day), median (IQR) 3 (2-3) 3 (2-3) 3 (2.5-4) 0.006
Stone Free, N (%) 186 (81.6%) 165 (82.9%) 21 (72.4%) 0.173
ASA: American Society of Anesthesia; BMI: Body mass index; CRP: C-reactive protein; HPF: High-power field; IQR: Interquartile range; NLR: Neutrophil to lymphocyte ratio; PCNL:
Percutaneous nephrolithotomy; PLR: Platelet to lymphocyte ratio; WBC:  White blood cell.

Table II. Multivariate analysis for predicting between patients with and without postoperative systemic inflammatory response syndrome.
 p-value Odds ratio (OR) B OR (95% CI) Lower-Upper
PLR ratio 0.016 1.015 0.015 1.003–1.028
CRP 0.007 1.165 0.153 1.043–1.302
Diabetes mellitus 0.048 3.914 1.364 1.014–15.103
Stone size 0.040 1.001 0.001 1.000–1.003
Hemoglobin drop 0.022 1.742 0.555 1.082–2.803
CI: Confidence interval; CRP: C-reactive protein; PLR: Platelet-to-lymphocyte ratio.

Despite  negative  UC  and  broad  exclusion  criteria,  SIRS
developed  in  29  (12.7%)  patients  during  post-operative
hospitalization time. Causes of SIRS in patients meeting the
SIRS criteria were WBC changes in 10 (34.5%) patients,
WBC + heart rate changes in four (13.8%), heart rate +
temperature + respiratory rate changes in four (13.8%),
WBC + heart rate + temperature changes in four (13.8%),
heart rate + temperature changes in three (10.3%), WBC +
heart rate + respiratory rate changes in two (6.9%) and
heart  rate changes in two (6.9%).  According to Clavien-
Dindo  classification  system,  Grade  2  and  higher  complica-
tion developed in 29 patients. These were blood transfusion
(Grade 2) in 13 patients, antibiotics (Grade 2) in 9 patients,
antihypertensive  therapy  (Grade  2),  and  double  J  stent
placement due to prolonged urine leakage (Grade 3a) in 2
patients each; nasogastric catheter application due to ileus
(Grade 2); endoscopic ureter stone surgery (Grade 3b); and
sepsis (Grade 4b) in one patient each.

When the patients were grouped in two as those who devel-
oped  SIRS  and  those  who  did  not  develop  SIRS  and
compared,  no  statistically  significant  difference  was  found
between the groups in terms of  age,  gender,  BMI,  stone
direction,  stone  localization,  and  SF  rate.  Significant  differ-
ence was found between the groups when DM (p = 0.006),
CRP (p <0. 001), PLR (p <0.001), NLR (p = 0. 001), urine
WBC count (p = 0. 034), stone size (p = 0. 023), mean Amer-
ican Society of Anesthesiologists (ASA) score (p = 0. 008),
access number (p = 0. 027), operative time (p = 0. 041),
mean hemoglobin drop (p <0.001), blood transfusion (p = 0.
002), complication rate (p = 0.001), and hospital stay (p =
0.006) values were compared.

Multivariate  regression analysis  revealed that  PLR (OR =
1.015, 95% CI: 1.003–1.028, p = 0.016), CRP (OR = 1.165,
95% CI: 1.043–1.302, p = 0.007), DM (OR = 3.914, 95% CI:
1.014–15.103, p = 0.048), stone size (OR = 1.001, 95% CI:
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1.000–1.003, p = 0.04), and hemoglobin drop (OR = 1.742,
95% CI 1.082–2.803, p = 0.022) were independent factors
affecting the post-operative development of SIRS after PCNL
with a sterile baseline urine culture (Table II).

The ROC analysis  of  PLR to discriminate between groups
showed an AUC of 0.753 (95% CI: 0.664–0.842). The optimal
threshold value for PLR was 117.36 which had a sensitivity,
specificity,  positive  predictive  value  (PPV),  and  negative
predictive value (NPV) of 89.7%, 63.8%, 26.5%, and 97.7%,
respectively.  ROC  analysis  of  CRP  value  to  discriminate
between  groups  showed  an  AUC  of  0.802  (95%  CI:
0.716–0.888).  The  CRP  cut-off  value  from the  ROC  analysis
was 3.16 mg/L which had a sensitivity, specificity, PPV, and
NPV of 65.5%, 84.9%, 38.8%, and 94.4% respectively.

Figure 1:  The different stages of  percutaneous nephrolithotomy, (a)
Access  to  the  renal  collecting  system  is  first  established  with  a
needle by means of a contrast agent, (b) Insertion of the guide wire
into the collecting system, (c) A nephroscope is employed to locate
the stone, which is subsequently fragmented using a lithotripter, (d)
Finally, a grasper and the nephroscope are employed to remove any
stone fragments.

ROC analysis of stone size to discriminate between groups
showed an AUC of 0.631 (95% CI: 0.523–0.738). The stone
size cut-off value from the ROC analysis was 471 mm2 which
had a sensitivity, specificity, PPV, and NPV of 55.2%, 69.3%,
20.8%, and 91.4% respectively. ROC analysis of hemoglobin
drop  to  discriminate  between groups  showed an  AUC of
0.716  (95%  CI:  0.615–0.817).  The  hemoglobin  drop  cut-off
value from the ROC analysis was 2.3 g/dL which had a sensi-
tivity,  specificity,  PPV,  and NPV of  55.2%,  82.9%,  32%,  and
92.7% respectively (Figure 2).

Figure 2: Receiver operating characteristic (ROC) curve of variables
(a)  Platelet-to-lymphocyte  ratio,  (b)  C-reactive  protein,  (c)  Stone
size, (d) Hemoglobin drop.

DISCUSSION

In  this  study,  the  development  of  postoperative  SIRS  was
investigated retrospectively in patients who underwent PCNL
and  whose  preoperative  urine  culture  was  sterile.  To  the
authors’ knowledge, the present study is the first in literature
to  evaluate  hematological  predictors  of  SIRS after  PCNL in
patients  who underwent  PCNL with a  sterile  baseline urine
culture.  This  study indicates  a  significant  correlation between
inflammation biomarkers and SIRS after PCNL with sterile base-
line urine culture. Patients with SIRS after PCNL had higher
CRP, PLR and NLR levels than non-SIRS group. Additionally,
SIRS group had higher stone size, operative time, blood trans-
fusion, access number, and hospital stay than non-SIRS group.
Binary logistic regression test indicated that PLR, CRP, DM,
stone size, and hemoglobin drop appeared to be independent
useful risk factors of SIRS after PCNL with a sterile baseline
urine culture. It was found that high preoperative PRL, high
CRP, DM presence, high stone size and high hemoglobin drop
had a positive effect on SIRS development.

In this study, which had a broad exclusion criterion, postoper-
ative SIRS was found to develop in a total of 29 (12.7%)
patients. Post- PCNL SIRS incidence varies between 10.49%
and 43% in literature depending on patient volume.16,17 The
presently reported SIRS rate is similar to rates in literature.
However, considering the strict exclusion criteria, these final
SIRS rate was high when compared with the literature.

Despite developing and changing technology, complication
rate of PCNL is very high as 11.9%; and SIRS is one of the
most common complications after PCNL.3 SIRS is closely asso-
ciated  with  sepsis  and  sepsis  continues  to  be  the  most
mortal complication of PCNL. Even if the patient has nega-
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tive preoperative UC and perioperative antibiotic prophylaxis
is applied, perioperative fever develops.1 In addition, preoper-
ative UC was found to be negative in 36.8–52.4% of the
patients, who developed sepsis after PCNL.8 In this case, it is
very important  to  predict  SIRS in  pre-operative period in
patients with sterile UC because detecting and predicting
SIRS in post-operative period can prevent urosepsis develop-
ment and mortality.4 This study showed that PRL rate, CRP
level, stone size in preoperative period and hemoglobin loss
in perioperative period can predict SIRS development. Thus,
in the light of these parameters mentioned, the course of
patients to sepsis in preoperative period can be predicted
and PCNL-induced morbidity and mortality can be decreased
with appropriate treatment.

Preoperative and intraoperative risk factors for SIRS develop-
ment after PCNL have been analysed in a large number of
studies. However, there is no consensus on risk factors that
predict  SIRS  after  PCNL.  Hu  et  al.  reported  that  female
gender, staghorn calculi, urine WBC and positive UC were
risk  factors  of  SIRS after  PCNL;  while  age,  BMI,  DM and
surgery time were not.16 Tang et al. performed a univariate
analysis showing that male gender, blood WBC count, stone
burden,  hydronephrosis,  staghorn  calculi,  operative  time,
and stay length were risk factors.11 According to Moses et al.,
age, gender, BMI, ASA, operative time, and preoperative UC
are not risk factors.17 Univariate analysis showed that DM,
CRP,  PLR,  NLR,  urine  WBC count,  stone  size,  mean ASA
score,  access  number,  operative  time,  mean hemoglobin
drop, hospital stay, blood transfusion, and complication rate
were related to the development of SIRS but age, gender,
BMI, stone location, and SF were not.

In this study, univariate analyses demonstrated that while
there  was  significant  difference  between  the  two  groups  in
terms of NLR, and urine WBC values, they were not statisti-
cally significant in the multivariate analysis. Tang et al. and
Xu et al. have validated the preoperative NLR as an indepen-
dent  factor  for  predicting  post-PCNL  SIRS.11,18  However,
similar to the results of this study, Cetinkaya et al. reported
difference  between  the  two  groups  in  terms  of  NLR  levels.
They  did  not  report  a  difference  in  multivariate  analysis.12

Similar to literature, pre-PCNL urine WBC value was found to
be associated with the SIRS in this study. However, unlike
this study, these results are in agreement with using multi-
variate analysis in these studies.16,19,20

Univariate and multivariate analyses demonstrated the PLR
and CRP probability of SIRS after PCNL sterile baseline urine
culture. The preoperative PLR ratio and CRP were higher in
patients with SIRS than those without SIRS. The cut-off value
for PLR was 117.36 which had a sensitivity, specificity, PPV,
and NPV of 89.7%, 63.8%, 26.5%, and 97.7%, respectively.
CRP  is  a  sensitive  acute  phase  reactant  and  inflammation
marker, which is inexpensive and noninvasive to measure.
Its level in the plasma can rise hundred times more than the
normal during bacterial infections.21 In our study, the cut-off

value  for  CRP  was  3.16  mg/L  which  had  a  sensitivity,
specificity,  PPV,  and  NPV  of  65.5%,  84.9%,  38.8%,  and
94.4%, respectively.  Similar to this study, Ganesan et al.
also reported that multivariate analysis indicated that CRP
affected the development of SIRS. Because of possible infec-
tious complications, they recommended patients with a CRP
> 0.65 mg/dL.13 In this study, the same rate was found as
3.16  mg/L.  While  Ganesan  et  al.  used  turbidimetric
immunoassay method to measure CRP level, we used neph-
elometric immunoassay method in our study.13 The authors
think  that  this  difference  between  CRP  cut-off  values  was
because  they  used  different  measurement  method  and
applied  broad  exclusion  criteria  in  this  study.  Given  the
findings  of  this  study,  PLR,  and  CRP  may  be  an  additional
biomarker to evaluate as a predictor of SIRS following PCNL
especially sterile baseline urine culture. 

Another  multivariate  analysis  finding  in  the  present  study  is
the presence of correlation between DM, stone size, hemo-
globin drop, and postoperative SIRS. Binary logistic regres-
sion analysis found that a hemoglobin drop > 2.3 g/dL was an
independent risk factor for postoperative SIRS. Similar to this
study, Tang et al. and Cetinkaya et al. stated that hemoglobin
drop  following  PCNL  was  associated  with  SIRS.  However,
unlike this study, they reported that hemoglobin drop was not
an independent risk factor in multivariate analysis.11,  12 This
study is different from other studies with this aspect.  During
PCNL operation, bacteria and endotoxins are released from
kidney  stones.  When  the  size  of  kidney  stone  increases,
urinary  obstruction  also  increases,  surgical  procedure
becomes  more  difficult,  surgical  time  increases  and  hemo-
globin loss increases. Due to all  these reasons, there is a
close relationship between stone size and SIRS after PCNL.6

Similar to the results of this study, Chen et al. and Yang et al.
reported in their studies that kidney stone size was a risk
factor for SIRS after PCNL.8,20 In this study, multivariate anal-
ysis found that a stone burden of 471 mm2 or greater was a
significant  predictor  of  SIRS  after  PCNL.  Since  low  blood
glucose control has a great contribution to infection forma-
tion, DM is an independent risk factor for postoperative SIRS
development  after  PCNL.6  With  this  aspect,  this  study  is
similar to other studies in literature.

There are several limitations of this study. First of all, its retro-
spective nature and being a single-centre study may be a
disadvantage. Second, more risk factors are not included in
this research such as interleukin-6, procalsitonin, pelvis urine
cultures, stone cultures, and so on. Third, analgesia, pain, and
medications  such  as  beta-blockers  are  factors  that  could
influence the endpoint of the study by changing heart and/or
respiratory rate, this can change the results. For all  these
reasons, further prospective, multicentre studies are needed.

CONCLUSION

In the current study, the occurrence of post-PCNL SIRS was
12.7% in patients with a sterile baseline urine culture. PRL
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>117.36, CRP >3.16 mg/L, stone burden >471 mm2,  and
hemoglobin drop >2.3 g/L were determined to be indepen-
dent risk factors for postoperative SIRS after PCNL. Postoper-
ative SIRS and potentially life-threatening sepsis monitorisa-
tion  should  be performed carefully  in  patients  who have
these risk factors. In choosing the most appropriate therapy
plan for monitorisation of SIRS after PCNL, level of PLR, and
CRP should be considered by clinicians before surgery.
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