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predicting postoperative sepsis resulting from 
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Abstract 
The sequential organ failure assessment (SOFA) and quick sequential organ failure assessment (qSOFA) scores are new tools 
which are used to assess sepsis based on the Third International Consensus Definitions for Sepsis and Septic Shock Task Force. 
This study aimed to evaluate the feasibility of using the SOFA and qSOFA to predict post-ureteroscopic lithotripsy (URSL) sepsis. 
Patients who underwent URSL due to ureteral stone obstruction were retrospectively reviewed using SOFA and qSOFA scores. 
Patient characteristics including age, gender, comorbidities, American Society of Anesthesiologists Classification, stone burden, 
stone location, hydronephrosis status, infectious status, preoperative SOFA and qSOFA score were collected. Preoperative 
factors were analyzed to determine if they were correlated with postoperative sepsis. A total of 830 patients were included in 
this study, of whom 32 (3.9%) had postoperative sepsis. Multivariate analysis revealed that older age, proximal ureteral stones, 
severe hydronephrosis, and high preoperative qSOFA or SOFA score were significantly associated with postoperative sepsis. 
The areas under the curves of a qSOFA score ≥ 1 and SOFA score ≥ 2 for predicting postoperative sepsis were 0.754 and 
0.823, respectively. Preoperative qSOFA and SOFA scores are convenient and effective for predicting post-URSL sepsis. Further 
preventive strategies should be performed in these high-risk patients.

Abbreviations:  AUC = area under the curve, DM = diabetes mellitus, ICU = intensive care unit, qSOFA = quick sequential 
organ failure assessment, ROC = receiver operating characteristic, SIRS = systemic inflammatory response syndrome, SOFA = 
sequential organ failure assessment, URSL = ureteroscopic lithotripsy.
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1. Introduction

Ureteroscopic lithotripsy (URSL) is a commonly used tool for 
treating ureteral stones.[1] Despite refinement of the instru-
ments and surgical techniques infectious complications still 
occur, and given that it is an invasive procedure, some mor-
bidities are inevitable. De la Rosette et al prospectively ana-
lyzed 11,885 patients who received URSL and found that 
the infection rate was 2.8%.[2] The most serious infectious 
complication, sepsis, is a concern for all physicians because 
of its high morbidity and mortality.[3] Sepsis is a systemic dis-
ease comprising physiological, pathological, and biochemical 
abnormalities. It used to be defined as a systemic inflammatory 
response to infection, and it could be diagnosed by meeting 
2 or more systemic inflammatory response syndrome (SIRS) 
criteria, including tachycardia (heart rate > 90 beats/min-
ute), tachypnea (respiratory rate > 20 breaths/minute), fever 

or hypothermia (temperature > 38°C or < 36°C), leukocyto-
sis, leukopenia, or bandemia (white blood cells > 1200/mm3, 
<4000/mm3 or bandemia ≥ 10%).[4–6]

How to predict and prevent postoperative sepsis is a very 
important clinical issue. He et al reported that the degree of pre-
operative hydronephrosis was related to postoperative sepsis.[7] 
Another study reported that postoperative urinary tract infec-
tions and urosepsis in URSL were correlated with stone bur-
den.[8] However, the degree of hydronephrosis and stone burden 
are not currently standardized, and clinical physicians need a 
more objective and effective tool for predicting sepsis.

In 2016, the Society of Critical Care Medicine and the 
European Society of Intensive Care Medicine advocated that 
sepsis should be defined as a life-threatening organ dysfunc-
tion caused by a dysregulated host response to infection.[9] The 
Sequential organ failure assessment (SOFA) score was then 
proposed as a new scoring system by the society of critical care 
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medicine and the European Society of Intensive Care Medicine 
to indicate inflammation or organ dysfunction which could 
be discovered by bedside examinations and routine labora-
tory tests.[10] The quick sequential organ failure assessment 
(qSOFA) score is a simpler tool that does not require labora-
tory tests. Changes in the SOFA or qSOFA score ≥ 2 are asso-
ciated with a 10- to 12-fold higher mortality rate.[11] Several 
previous studies have demonstrated that changes in the SOFA 
or qSOFA score were good predictors of mortality or risk 
stratification in both intensive care unit (ICU) patients[9,10,12,13] 
and sepsis patients.[14–16] This study aimed to evaluate the fea-
sibility of using SOFA and qSOFA scores for predicting post-
URSL sepsis.

2. Materials and methods
The study protocol was conducted according to the guidelines 
of the Declaration of Helsinki and approved by the Institutional 
Review Board of China Medical University Hospital in Taiwan 
(IRB: CMUH109-REC1-079). Patient consent was waived, due 
to retrospective study and all data had been de-identified under 
review by the Institutional Review Board of China Medical 
University Hospital. A total of 862 patients who underwent 
URSL between 1 January, 2014 and 31 December, 2019 at our 
hospital, a tertiary referral center, due to obstructive ureteral 
stones were recruited. Thirty-two patients were excluded due 
to preoperative sepsis as defined by the SIRS criteria. We also 
excluded patients who had vesical or renal stones to minimize 
interference. Finally, 830 patients were enrolled in this study.

The URSL procedure involved placing the patients in the lithot-
omy position, and a hydrophilic guidewire was inserted through a 
19F cystoscope. A 4F, 6F, or 8F semi-rigid ureteral scope (Richard 
Wolf, Germany) was then used to approach the stone. A pneumatic 
lithotripter (Swiss Lithoclast® – Electro Medical Systems) or hol-
mium YAG laser was used to fragment the stone, and a 1.9F basket 
was used to extract the fragmented calculi. After the lithotripsy, 
6F ureteral double-J stenting was placed in most of the patients 
for 4 to 90 days depending on the presence or absence of ureteral 
trauma. The surgeon decided on whether or not to place the uret-
eral double-J stenting depended on the state of the ureteral mucosa 
following lithotripsy. The operating time was calculated from inser-
tion of the cystoscope to placement of the urethral catheter.

Variables of interest, including the patient’s gender, age, 
comorbidities (such as diabetes mellitus (DM) etc), American 
Society of Anesthesiologists Classification, stone burden, stone 
location, hydronephrosis status, the pre- and postoperative SIRS 

score within 24 hours, and the preoperative qSOFA and SOFA 
scores were recorded.

2.1. Definition of SOFA and qSOFA score

The SOFA score was evaluated using 6 important systems, 
including respiration (PaO2/FiO2), coagulation (platelet count), 
liver (bilirubin), cardiovascular (mean arterial pressure), cen-
tral nervous system (Glasgow Coma Scale, GCS), and renal 
system (creatinine and/or urine output).[9] A detailed definition 
of the SOFA criteria including the relevant thresholds is shown 
in Table  1. The qSOFA score evaluated systolic blood pres-
sure (≤100 mm Hg), respiratory rate (≥22 breaths/minute) and 
altered mental status (GCS < 15).[10]

2.2. Statistical analysis

Comparisons between predictive factors and outcomes were 
assessed using the chi-square test or Fisher’s exact test for 
categorical variables, and the Mann–Whitney test for con-
tinuous, normally distributed and skewed variables. One-
way analysis of variance (ANOVA) was used to determine 
differences between the means of 2 or more independent 
factors. Multivariate analysis was used to evaluate the possi-
ble independent factors associated with postoperative sepsis 
after adjusting for covariates determined by univariate anal-
ysis. Logistic regression was used to determine associations 
between preoperative qSOFA and SOFA scores and postoper-
ative sepsis. The predictive accuracy of the qSOFA and SOFA 
scores for postoperative sepsis was evaluated using the area 
under the curve (AUC) of the receiver operating characteristic 
(ROC) curve. cutoff values for the SOFA and qSOFA scores 
were defined according to Youden’s index of ROC curves for 
postoperative sepsis. A P-value < .05 was considered to indi-
cated a statistically significant difference. All statistical anal-
yses were performed using SPSS (IBM Corp. Released 2013, 
IBM SPSS Statistics for Windows, Version 22.0, Armonk, NY).

3. Results
A total of 830 patients met the inclusion criteria and underwent 
URSL during the 72-month study period (Fig. 1), of whom 32 
(3.9%) had sepsis postoperatively. The demographic data and 
clinical characteristics of those with and without postoperative 
sepsis are shown in Table 2.

Table 1

Detailed definition of SOFA score criteria.

  Score

System 0 1 2 3 4 
Respiration ≥400 (53.3) <400 (53.3) <300 (40) <200 (26.7) with 

respiratory support
<100 (13.3) with 
respiratory supportPaO2/FiO2, mm Hg (kPa)

Coagulation ≥150 <150 <100 <50 <20
Platelets, ×103/μL
Liver <1.2 (20) 1.2–1.9 (20–32) 2.0–5.9 (33–101) 6.0–11.9 (102–204) >12.0 (204)
Bilirubin, mg/dL(μmol/L)
Cardiovascular MAP ≥ 70 mm Hg MAP < 70 mm Hg Dopamine < 5 or 

dobutamine (any dose)
Dopamine 5.1–15 or 

epinephrine ≤ 0.1 or 
norepinephrine ≤ 0.1

Dopamine > 15 or 
epinephrine > 0.1 or 
norepinephrine > 0.1

Mean arterial pressure (mm Hg)

Central nervous system 15 13–14 10–12 6–9 <6
Glasgow Coma Scale score
Renal <1.2 (110) 1.2–1.9 (110–170) 2.0–3.4 (171–299) 3.5–4.9 (300–440) >5.0 (440)
Creatinine, mg/dL (μmol/ L)
Urine output, mL/d    <500 <200

SOFA = sequential organ failure assessment.
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The average preoperative SOFA score was 0.72 and the aver-
age preoperative qSOFA score was 0.19 (Table 2). The preop-
erative SOFA and qSOFA scores were significantly higher in the 
sepsis patients than in the non-sepsis patients (SOFA: 2.25 vs 
0.66, P < .001; qSOFA: 0.88 ± 0.81 vs 0.16 ± 0.44; P = .003) 
(Table  2). The surgical outcomes of URSL were shown in 
Table 3. In addition, the patients were more likely to get postop-
erative sepsis if they were older (67.38 ± 11.11 vs 55.4 ± 12.99 
years; P < .001), were admitted to the emergency room (22.3% 
vs 56.3%; P = .004), had DM (43.8% vs 15.8%; P = .009), 
had a higher American Society of Anesthesiologists (10.0% vs 
31.3%; P = .009), had severe hydronephrosis (19.0% vs 68.8%; 
P < .001), had proximal ureteral stones (41.1% vs 81.3%; 
P = .002), had larger stones (12.75 ± 3.80 vs 8.26 ± 3.57; 
P < .001), had a longer operative time (66.25 ± 35.58 vs 
51.51 ± 25.81 minutes; P = .028), and a longer hospital stay 
(7.25 ± 2.93 vs 3.74 ± 2.09 days; P < .001) (Tables 2 and 3).

Multivariate analysis revealed that postoperative sepsis was 
significantly associated with older age (P = .04; OR: 1.119 (95% 
CI 1.036–1.209)), proximal stones (P = .031; OR: 1.138 (95% 
CI 1.095–2.043)), longer operative time (P = .028; OR: 1.25 
(95% CI 1.035–1.671)), and severe hydronephrosis (P = .01; 
OR: 7.749 (95% CI 1.642–36.575)) (Table 4). The multivariate 
analysis also revealed that the patients who had higher preop-
erative qSOFA or SOFA scores were significantly more likely 
to have postoperative sepsis (P < .001; OR: 51.057; 95% CI: 
2.381–42.267)) (Table 4). For the qSOFA score, 126 (15.2%) 
patients scored ≥ 1 point preoperatively, and 26 (3.1%) of these 
patients had sepsis postoperatively (P < .001; OR: 21.046, accu-
racy: 74.65%, sensitivity: 62.5%, specificity: 86.8%) (Table 5). 
For the SOFA score, 58 (7.0%) patients scored ≥ 2 points pre-
operatively, and 26 (3.13%) of these patients had sepsis postop-
eratively (P < .001; OR: 38.798, accuracy: 83.6%, sensitivity: 
81.3%, specificity: 85.9%) (Table  5). The AUC of the ROC 
curve for qSOFA score was 0.754 (95% CI: 0.651–0.856), and 
the AUC for SOFA score was 0.823 (95% CI: 0.729–0.916) 
(Fig. 2).

We used 1-way ANOVA analysis to determine if the occur-
rence of comorbidities were associated with age, but these 
comorbidities were not risk factors for postoperative infection 

after multivariate analysis (Table  6). Of the 32 patients who 
developed sepsis, 2 (6.25%) had Clavien grade IV complications 
because of admission to the ICU, 4 (12.50%) had Clavien grade 
III complications because of ureteral perforations or stricture 
secondary to URSL, and the others had Clavien grade II compli-
cations due to receiving intravenous antibiotics and nutrition.

4. Discussion
In this study, we aimed to evaluate the ability of SOFA and 
qSOFA scores to predict postoperative sepsis after URSL. In the 
multivariate analysis, age, operative time, hydronephrosis, prox-
imal location, SOFA and qSOFA scores were significantly asso-
ciated with postoperative sepsis. The SOFA and qSOFA scores 
had the 2 highest AUCs to predict sepsis. The SOFA and qSOFA 
scoring systems have different features and are suitable for dif-
ferent situations. Some items on the qSOFA and SOFA are sim-
ilar, however they are not all the same. The qSOFA score does 
not require laboratory tests and can be quickly and repeatedly 
assessed at the bedside, whereas the SOFA score can evaluate 
the severity of organ dysfunction by quantifying abnormalities 
using laboratory tests.

All scoring systems, including SOFA, qSOFA and SIRS aim 
to define sepsis by evaluating the severity of organ dysfunction, 
however they do this in different ways. Nevertheless, most of 
these systems emphasize admission to the ICU or emergency 
department. Seymour et al compared mortality between patients 
who were admitted to the ICU and those who were not, and 
found that SOFA was statistically better at predicting mortality 
compared with SIRS and qSOFA for this subset of patients.[14] 
Khwannimit et al compared hospital and ICU mortality as well 
as organ failure among qSOFA, SOFA, and SIRS, and they con-
cluded that the SOFA score had significantly better predictive 
ability.[15] In addition, Fukushima et al evaluated qSOFA and 
SOFA scores for predicting mortality in patients with acute 
pyelonephritis associated with upper urinary tract calculi,[16] and 
they showed that the SOFA score was a more accurate tool com-
pared with SIRS. However, neither SIRS nor SOFA is intended 
to be a stand-alone definition of sepsis. At present, SOFA and 
qSOFA scores are used to assess whether the patient’s current 
physical condition has progressed to severe infection or even 
septic shock and whether it requires active treatment.

In this study, we wanted to investigate whether the SOFA 
and qSOFA scores can be used to more accurately evaluate the 
perfusion function of organs to predict sepsis after surgery. We 
chose the quantitative SOFA and qSOFA scores because they 
may more accurately assess the severity of organ dysfunction. 
We excluded patients with SIRS before surgery. Our results 
showed that using qSOFA and SOFA scores to predict sepsis or 
infection-related complications after surgery was more accurate 
than other risk factors, because they do not only represent a 
single risk factor but an assessment of the entire body system. 
For example, when considering kidney function alone it is not 
possible to predict sepsis after surgery,[17] however the qSOFA 
and SOFA together evaluate multiorgan function and are there-
fore more predictive than 1 single factor.

Our results showed that the primary difference between SOFA 
and qSOFA was that qSOFA used a looser criteria than SOFA. 
The addition of conditions such as heart, lung, liver and kidney 
function in SOFA means it will be more accurately predict sepsis. 
However, we found that all of the patients with a SOFA score ≥ 2 
had a qSOFA score > 1, suggesting that the qSOFA score can be 
used to quickly screen patients who may have sepsis after sur-
gery. In clinical practice, if a patient cannot afford to pay for 
blood tests, preoperative qSOFA scores could be used as a first 
screening tool. Consequently, patients with a qSOFA score > 1 
should subsequently receive SOFA score evaluation to predict 
postoperative sepsis more precisely. Therefore, we recommend 
that patients with a qSOFA score > 1 should receive further 

920 pa�ents who had ureteral 
stones underwent URSL between 
January 1st 2014 and December 31st 
2019 

32 preopera�ve sepsis pa�ents were 
excluded 

830 pa�ents were included to 
evaluate SOFA and qSOFA scores 
before URSL 

58 pa�ents with vesical or renal 
stones were also excluded 

Figure 1. Inclusion and exclusion criteria for the ureteral stone patients in 
this study. Thirty-two patients were excluded because of preoperative sepsis. 
Besides, 58 patients with vesical or renal stones were also excluded. Total 
830 patients were included to the study.
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laboratory examinations, including kidney and liver function to 
screen whether they have potential preoperative organ failure. 
If the patient has a SOFA score ≥ 2, they should undergo pre-
operative preparation, including antibiotic treatment, nutritional 
support, percutaneous nephrostomy tube insertion for renal pel-
vis pressure decompression, minimization of the operative time, 
and monitoring of the pressure inside the renal pelvis during 
surgery to avoid excessive water pressure perfusion, etc. Taking 
these steps would help clinicians in the perioperative setting and 
during postoperative care to prevent postoperative sepsis.

In the current study, the multivariate analysis revealed that age 
was a significant risk factor for infection after URSL. A previous 

meta-analysis study also highlighted that elderly patients in 
some prospective studies had a higher risk of infection.[18] As 
the elderly are more likely to suffer from DM, cardiovascular 
disease and chronic obstructive pulmonary disease, sepsis often 
cannot be controlled once they have infection resistance.[19]

Our results also showed that the patients with more proximal 
stones were more prone to postoperative infections, although 
other studies have not found an association between the loca-
tion of stones and postoperative infections.[20] A possible reason 
for this difference is that the higher the calculus, the higher the 
complexity of the operation, which can lead to higher intrarenal 
pressure and a higher risk of sepsis. During the operation, the 

Table 2

Demographic data and clinical characteristics of the patients who received URSL.

Characteristic Non-postoperative sepsis (n = 798) Postoperative sepsis (n = 32) P-value 

  Mean age ± SD 55.4 ± 12.99 67.38 ± 11.11 <.001
   Gender .411
    Male 540 (67.7%) 26 (81.3%)
    Female 258 (32.3%) 6 (18.8%)
  Patient source .004
    Clinic 620 (77.7%) 14 (43.8%)
    ER 178 (22.3%) 18 (56.3%)
  BMI (kg/m2) 26.23 ± 4.05 28.34 ± 2.21 .002
   Comorbidity
  DM 126 (15.8%) 14 (43.8%) .009
   HTN 320 (40.1%) 14 (43.8%) .799
   Heart disease 34 (4.3%) 4 (12.5%) .163
   CKD 54 (6.8%) 4 (12.5%) .309
  ASA .009
   ASA I 156 (19.5%) 0 (0%)
   ASA II 562 (70.4%) 22 (68.8%)
   ASA III & IV 80 (10.0%) 10 (31.3%)
  Preoperative hydronephrosis <.001
   Moderate at most 646 (81.0%) 10 (31.3%)
  Severe 152 (19.0%) 22 (68.8%)
   Preoperative ESWL* 78 (9.8%) 6 (18.8%) .213
   Preoperative antibiotics** 234 (29.3%) 16 (50.0%) .095
   Preoperative PCN 110 (13.8%) 6 (18.8%) .478
Stone side .494
   Unilateral 766 (96.0%) 30 (93.8%)
   Bilateral 32 (4.0%) 2 (6.2%)
  Stone site .002
   Proximal ureter 328 (41.1%) 26 (81.3%)
   Mid + distal ureter 470 (58.9%) 18.80%
 Mean stone number ± SD 1.14 ± 0.5 1 ± 0 .271
 Mean stone size (mm) ± SD 8.26 ± 3.57 12.75 ± 3.80 <.001
  Preoperative qSOFA score 0.16 ± 0.44 0.88 ± 0.81 .003
  Preoperative SOFA score 0.66 ± 1.06 2.25 ± 1.29 <.001

ASA  = American Society of Anesthesiologists classification, BMI  = body mass index, CKD  = chronic kidney disease, DM  = diabetes mellitus, ER  = emergency room, ESWL  = extracorporeal shock wave 
lithotripsy, HTN  = hypertension, PCN  = percutaneous nephrostomy, (q)SOFA score =  = (quick) sequential organ failure assessment score, SD  = standard deviation, URSL  = ureteroscopic lithotripsy.
* Preoperative ESWL was defined as patients who received ESWL within 30 d preoperatively.
** Preoperative antibiotics were used if urine analysis or culture showed bacteriuria.

Table 3

Surgical outcomes of URSL.

 Non-postoperative sepsis (n = 798) Postoperative sepsis (n = 32) P-value 

Mean operative time (min) ± SD 51.51 ± 25.81 66.25 ± 35.58 .028
Ureteral D-J stenting 718 (90%) 26 (81.3%) .224
Mean stenting days ± SD 12.32 ± 12.70 11.31 ± 13.88 .756
Type of anesthesia .154
  GA 124 (15.5%) 10 (31.3%)
  SA 674 (84.5%) 22 (68.7%)
  Postoperative SOFA score 0.44 ± 0.89 4.69 ± 4.29 <.001
  Days of hospital stay ± SD 3.74 ± 2.09 7.25 ± 2.93 <.001
  Stone free* 758 (95.0%) 28 (87.5%) .205

D-J  = Double-J ureteral stenting, GA  = general anesthesia, SA  = spinal anesthesia, SD  = standard deviation, SOFA score  = sequential organ failure assessment score, URSL  = ureteroscopic lithotripsy.
* Stone free was defined as when there were no residual stone fragments larger then 3 mm.
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renal pelvis must be continuously rinsed to provide the surgeon 
with an appropriate field of vision.

Southern et al and Moses et al reported that excessive oper-
ation time was associated with infection after URSL.[21,22] A 

longer operation time in our study was associated with postop-
erative sepsis, and the average operation time in our study was 
about 66 minutes. The length of the operation may indicate the 
complexity of the stone location, the patient’s anatomy, or the 
high pressure caused by the amount of fluid installation from 
the URSL in the renal pelvis during ureteroscopy.[23]

Diabetes is an important risk factor, and diabetic patients are 
generally believed to have a higher frequency of urinary tract 
infections,[24] possibly due to an impaired immune system and 
white blood cell function.[25] Although our study did not indi-
cate that DM was a significant predictor in the multivariate 
analysis, it is still important to carefully consider a patient’s his-
tory of DM.

The severity of hydronephrosis was significantly associated 
with postoperative infection in the present study. When hydro-
nephrosis accumulates to a severe degree, the high pressure in 
the renal pelvis may allow bacteria and endotoxins in the urine 
to be absorbed into the bloodstream, causing postoperative 
fever, bacteremia, and even sepsis.[26] However, a limitation of 
the current study was that that we did not evaluate the pressure 
in the renal pelvis.

We also analyzed the complications. In all 830 patients, only 
2 (0.2%) had Clavien-Dindo grade IV complications. Both cases 
were due to septic shock after URSL, and they had to be treated 
in the ICU (for 3 days and 5 days, respectively). Four (0.4%) 
patients had grade III complications, all due to ureteral perfora-
tions or stricture secondary to URSL and all required re-inser-
tion of the ureteral stenting within 1 month after URSL. De la 
Rosette et al analyzed 11,885 patients who received URSL, and 
their results of infection rate, complication rate, and even stone-
free rate are similar to ours.[2]

There were some other limitations to this study. First, it was 
a retrospective study at a single institution and only about 10% 
of the patients had their bilirubin level checked preoperatively. 

Table 4

Multivariate analysis of factors affecting postoperative sepsis.

 P-value OR (95% CI) 

Age .004 1.119 (1.036–1.209)
Stone site (proximal ureter or not) .031 1.138 (1.095–2.043)
Operative time .028 1.25 (1.035–1.671)
Hydronephrosis (severe or not) .01 7.749 (1.642–36.575)
* High preoperative qSOFA or SOFA score <.001 51.057 (2.381–42.267)

* High score means qSOFA ≥ 1 or SOFA ≥ 2 points preoperatively.
OR = odds ratio, (q)SOFA score = (quick) sequential organ failure assessment score.

Table 5

The association between a high qSOFA or SOFA score* and 
postoperative sepsis.

 
Non-postoperative 
sepsis (n = 798) 

Postoperative 
sepsis (n = 32) P-value Odds ratio 

qSOFA <.001 21.046 
(4.615–95.987) qSOFA = 0 698 (87.5%) 6 (18.8%)

 qSOFA ≥ 1 100 (12.5%) 26 (81.3%)
SOFA <.001 38.798 

(8.204–183.476) SOFA < 2 766 (96.0%) 6 (18.8%)
 SOFA ≥ 2 32 (4.0%) 26 (81.2%)

* High qSOFA score means qSOFA ≥ 1 point, high SOFA score means SOFA ≥ 2 points.
qSOFA = quick sequential organ failure assessment, SOFA = sequential organ failure assessment.

Figure 2. Receiver operating characteristic curves for qSOFA and SOFA to predict sepsis before URSL. Older age, longer operative time, severe hydronephro-
sis, high preoperative SOFA and qSOFA score, and proximal ureteral stone were significant factors associated postoperative sepsis in multivariate analysis. 
Besides, the ROC of preoperative SOFA is 0.823, and 0.754 for preoperative qSOFA, which the most significant factors among them. qSOFA = quick sequential 
organ failure assessment, SOFA = sequential organ failure assessment, URSL = ureteroscopic lithotripsy.
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The bilirubin level of the patients who were not checked preop-
eratively was scored zero Sepsis represents

Second, all operations were performed by residents and 
attending doctors with various degrees of experience. Third, 
we defined preoperative sepsis using the SIRS criteria because 
the SOFA score states that patients with sepsis must have an 
acute change ≥ 2 points following a dynamic review. We could 
only define sepsis using the SIRS criteria at a single point. 
Finally, our results cannot be applied to patients receiving ret-
rograde intrarenal surgery, percutaneous nephrolithotomy, or 
ureterolithotomy.

5. Conclusions
The current study demonstrated that preoperative qSOFA and 
SOFA scores are convenient and effective tools for predicting 
post-URSL sepsis. Further preventive strategies should be per-
formed in these high-risk patients. However, our results still 
need further external validation.
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Table 6

One-way ANOVA of comorbidities associated with age 
undergoing sepsis/ non-sepsis.

 Age (non-sepsis) Age (sepsis) P-value 

DM 55.10 + −13.337 58.92 + −10.142 <.001
HTN 51.85 + −12.447 61.47 + −11.450 <.001
Heart disease 55.17 + −12.658 67.22 + −13.524 <.001
CKD 56.06 + −12.513 51.40 + −17.155 .049

CKD = chronic kidney disease, DM = diabetes mellitus, HTN = hypertension.


