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Abstract
Background Prostate cancer (PCa) presents a wide spectrum. Systemic immune-inflammation index (SII) and Ki-67 
index are new biomarkers that can predict prognosis in different types of cancer. We explored the predictive value of 
their combination on the prognosis of PCa patients after laparoscopic radical prostatectomy (LRP).

Methods In this retrospective study, 290 patients who underwent LRP at Nanjing Lishui People’s Hospital between 
January 2016 and February 2021 were enrolled. They were divided into the good prognosis group (N = 235) and poor 
prognosis group (N = 55) based on the follow-up results. Both the baseline data and postoperative pathological results 
were collected. The Ki-67 index was determined using immunohistochemical kits, and the patients were allocated 
to the SII/Ki-67 index high/low expression groups according to the cut-off values to further analyze their relationship 
with clinical/pathological data of PCa patients. Logistics multivariate regression analysis was utilized to analyze the 
independent factors affecting post-LRP prognosis of CPa patients. ROC curve was plotted to assess the predictive 
value for post-LRP prognosis, and Kaplan-Meier curve/Log-rank were used for analysis.

Results Significant differences were found in PSA/Gleason score/T stage/lymph node metastasis/seminal vesicle 
invasion/neutrophils/lymphocytes/platelets/preoperative SII/Ki-67 index between the good/poor prognosis groups. 
Preoperative SII/Ki-67 were related to PSA/lymphocytes/platelets in PCa. Seminal vesicle invasion and preoperative 
SII + Ki-67 index were independent factors affecting post-LRP prognosis. Preoperative SII + Ki-67 index had a better 
predictive value than preoperative SII or Ki-67 index alone. Patients with high preoperative SII and Ki-67 index levels 
had an increased risk of poor prognosis after LRP.

Conclusion Preoperative SII + Ki-67 index had a better predictive value for poor prognosis after LRP than SII or Ki-67 
index alone.
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Introduction
Prostate cancer (PCa) is the most common cancer in 
men, especially among those over the age of 60, and is 
the second leading cause of cancer-related deaths world-
wide [1]. According to cancer statistics in 2022, the inci-
dence of PCa was about 27%, which dropped rapidly as 
a result of the prevalence of routine screening [2]. Early 
detection and accurate diagnosis play a crucial role in the 
successful management and improved outcomes of PCa, 
and the diagnostic process typically includes various pro-
cedures, such as prostate biopsy, digital rectal examina-
tion, prostate-specific antigen (PSA) testing, magnetic 
resonance imaging, or routine screening. These proce-
dures collectively aid in the identification and evaluation 
of PCa [3]. Laparoscopic radical prostatectomy (LRP) is a 
widely employed surgical procedure for treating localized 
PCa [4, 5]. Despite its effectiveness, there is still a need to 
identify reliable prognostic factors that can assist in pre-
dicting outcomes and guiding postoperative management 
decisions.

In recent years, the interaction between the immune 
system and inflammation has emerged as a crucial factor 
in cancer progression and outcomes [6, 7]. Notably, the 
systemic immune-inflammation index (SII), defined as 
neutrophils × platelets/lymphocytes in peripheral blood, 
is a novel inflammatory marker to reflect the systemic 
inflammatory microenvironment and reportedly related 
with poor prognosis for a variety of cancers [8, 9]. An 
existing study has demonstrated that SII may be used as 
a significant prognostic marker for PCa patients [10]. On 
the other hand, the Ki-67 index, a marker of cellular pro-
liferation, has been widely used in cancer research as a 
measure of tumor aggressiveness [11]. Ki-67 is a nuclear 
protein expressed in all phases (G1, S, G2 and M) of the 
cell cycle except the resting G0 phase, and its expres-
sion was linked with the proliferation of tumor cells [12]. 
Several studies have provided supporting evidence of 
prognostic role for Ki-67 index in PCa after prostatec-
tomy [13, 14]. Considering the potential prognostic sig-
nificance of both SII and Ki-67 index individually, there 
is a growing interest in exploring the combined value of 
these markers in predicting outcomes of PCa patients 
following LRP. This study aims to investigate the prog-
nostic value of the preoperative SII combined with Ki-67 
index in patients undergoing LRP. By evaluating their 
association with clinical parameters and post-operative 
outcomes, we seek to determine whether the combined 
assessment of preoperative SII + Ki-67 index can improve 
the accuracy of predicting prognosis and improve risk 
stratification in PCa patients.

Materials and methods
Ethics statement
The experiments were authorized by the Academic Ethics 
Committee of Nanjing Lishui People’s Hospital. All pro-
cedures were strictly implemented according to the Dec-
laration of Helsinki. All subjects were fully informed of 
the the study’s objective and signed the informed consent 
form prior to sampling.

Study participants
From January 2016 to February 2021, 366 patients under-
went LRP at Nanjing Lishui People’s Hospital were retro-
spectively selected. However, 45 cases did not meet the 
inclusion criteria, 15 cases refused to participate in the 
study, 8 cases dropped out, and 8 cases had incomplete 
data. Finally, 290 patients were enrolled in the study. The 
patients were followed up for 2 years. Patients with death 
or recurrence as the endpoint of follow-up were set as the 
poor prognosis group (N = 55), and patients with good 
prognosis during the follow-up as the good prognosis 
group (N = 235).

Inclusion criteria
With complete preoperative imaging examination and 
clinical data; had not received any treatments (such as 
radiotherapy, chemotherapy, endocrine therapy) that 
could affect the preoperative SII and Ki-67 index before 
the operation; confirmed to have PCa based on the post-
operative pathological report; underwent LRP.

Exclusion criteria
With incomplete clinical data or failed follow-up; com-
plicated with other tumors; with self-existing immune 
diseases and blood diseases; refused to participate in the 
study or to sign the informed consent form.

Sample and data collection
The baseline information, including age, self underlying 
diseases (hypertension, diabetes), PSA value, and blood 
routine results (neutrophil count, lymphocyte count, 
platelet count) on the day before surgery after admis-
sion, was collected. SII was calculated using the formula: 
SII = neutrophil count × platelet count/lymphocyte count. 
The postoperative pathological results, including Gleason 
score, T stage, lymph node metastasis and seminal vesicle 
invasion, were recorded.

Ki-67 index detection
PCa specimens from 290 patients who underwent 
LRP were collected. The Ki-67 index was determined 
using a mouse anti-human monoclonal antibody Ki-67 
(ZM-0166, Zhongshan Golden Bridge Biological Tech-
nology, Beijing, China). The specific operation was car-
ried out in accordance with the instructions of the 
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immunohistochemical kit (Zhongshan Golden Bridge 
Biological Technology). All specimens were fixed in 
formaldehyde, embedded in paraffin, sectioned serially 
using a microtome with a thickness of 4  μm, dewaxed, 
hydrated, and stained. The results were judged by profes-
sional physicians in the pathology department of Nan-
jing Lishui People’s Hospital. Under the observation of a 
light microscope, a total of 5 representative high-power 
fields of view were randomly selected from each section. 
In each field of view, 1000 cells, either PCa cells or pros-
tate cells, were randomly counted. Brown or tan particles 
in the nucleus were positive, and the number of posi-
tive cells was counted, with their proportion calculated. 
Its proportion is expressed as the percentage of positive 
tumor cell number to express Ki-67 index. The Ki-67 
index was presented as the percentage of tumor cell posi-
tive cells.

Follow-up
Follow-up was performed every 3 months within the first 
year after surgery, and once every 6 months in the second 

year after surgery. Follow-up by telephone/message and 
outpatient follow-up were used as the follow-up methods 
for patients. The main method for follow-up was outpa-
tient visits, where they mainly focused on results from 
tumor marker PSA, chest X-ray, and urinary system CT 
scans to check for biochemical recurrence. The follow-up 
endpoint was death or biochemical recurrence.

Statistical analysis
Statistical analysis and graphing were performed using 
SPSS 21.0 (IBM Corp, Armonk, NY, USA), GraphPad 
Prism 8.01 (GraphPad Software, San Diego, CA, USA) 
and Medcalc (MedCalc Software Ltd, Belgium). The Sha-
piro-Wilk test was used to test the normal distribution, 
and the measurement data of normal distribution were 
expressed as mean ± standard deviation, with the compar-
isons among groups performed by independent sample t 
test. The measurement data, which followed a non-nor-
mal distribution, were represented by the median (mini-
mum, maximum). Group comparisons were conducted 
using the Mann-Whitney U test. The count data were 

Table 1 Clinical baseline characteristics of the enrolled subjects
Parameters Good prognosis group (N = 235) Poor prognosis group (N = 55) P
Age (year) 66.46 ± 5.21 67.53 ± 4.61 0.1637

Hypertension
No 165 (70.21%) 39 (70.91%) 0.6694

Yes 70 (29.79%) 16 (29.09%)

Diabetes
No 190 (80.85%) 45 (81.82%) 0.8692

Yes 45 (19.15%) 10 (18.18%)

PSA (ng/mL)
< 20 140 (59.57%) 20 (36.36%) 0.0018

≥ 20 95 (40.43%) 35 (63.64%)

Gleason score
< 8 135 (57.45%) 22 (40.00%) 0.0194

≥ 8 100 (42.55%) 33 (60.00%)

T stage
T2 109 (46.38%) 16 (29.09%) 0.0197

T3-4 126 (53.62%) 39 (70.91%)

Lymph node metastasis
No 144 (61.28%) 25 (45.45%) 0.0322

Yes 91 (38.72%) 30 (54.55%)

Seminal vesicle invasion
No 137 (58.30%) 24 (43.64%) 0.0489

Yes 98 (41.70%) 31 (56.36%)

Neutrophils (×109/L) 3.31 (1.24,5.21) 3.62 (2.28,5.48) 0.0166

Lymphocytes (×109/L) 1.84 (0.80,3.25) 1.45 (0.82,2.41) < 0.0001

Platelets (×109/L) 229 (163,355) 284 (207,332) < 0.0001

Preoperative SII 423.70 (117.10,1197) 692.10 (275.7,1275) < 0.0001

Ki-67 index 13.84 ± 2.47 18.14 ± 3.38 < 0.0001
Note: Counting data were expressed by number of cases and percentages, and Chi-square test was used for comparisons among groups. The age conformed to the 
normal distribution, expressed as mean ± standard deviation, and tested by the independent sample t test; the neutrophil count, lymphocyte count, platelets, and 
preoperative SII conformed to the non-normal distribution, expressed as median (minimum, maximum), and tested by Mann-Whitney U test. Ki-67 index conformed 
to normal distribution was expressed as mean ± standard deviation and tested by independent sample t test
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represented by the number of cases, with the compari-
sons among groups conducted by Chi-square test. Logis-
tics multivariate regression analysis was utilized to assess 
independent factors affecting post-LRP prognosis of PCa 
patients. Receiver operating characteristic (ROC) curve 
was plotted to analyze the predictive value of preopera-
tive SII/Ki-67 index alone or preoperative SII combined 
with Ki-67 on the poor prognosis after LRP. According to 
the distribution comparison of Kaplan-Meier curve and 
Log-rank test, the poor prognosis curve of PCa patients 
after LRP was plotted.

Results
Clinical baseline characteristics
The enrolled 290 patient were divided into good prog-
nosis group (N = 235) and poor prognosis group (N = 55) 
according to the follow-up results. The clinical baseline 
data of the eligible subjects were statistically analyzed. As 
shown in Table 1, there were no significant differences in 
age, hypertension, and diabetes between the 2 groups (all 
P > 0.05). However, prominent differences were observed 
in PSA, Gleason score, T stage, lymph node metastasis, 
seminal vesicle invasion, neutrophils, lymphocytes, plate-
lets, preoperative SII and Ki-67 index (all P < 0.05).

Relationship between preoperative SII and Ki-67 index 
with clinicopathological data in patients with PCa
To further compare and analyze the relationship between 
the preoperative SII and Ki-67 index with the clinical data 

of PCa patients in the 2 groups, patients were divided 
into SII low/high expression groups and Ki-67 low/high 
expression groups according to the ROC cut-off values. 
The data revealed that there were no marked differences 
in Gleason score, T stage, lymph node metastasis and 
seminal vesicle invasion between the SII high/low expres-
sion groups (all P > 0.05), but the proportion of patients 
with PSA ≥ 20 was higher (all P < 0.05), the numbers of 
neutrophils and platelets were higher, and the number of 
lymphocytes was lower in the high expression group than 
the low expression group (all P < 0.05) (Table 2). Relative 
to the Ki-67 low expression group, the Ki-67 high expres-
sion group had no significant differences in T stage, semi-
nal vesicle invasion and neutrophil count (all P > 0.05), 
but increased proportions of patients with PSA ≥ 20, 
Gleason score ≥ 8 and lymph node metastasis (all 
P < 0.05), reduced number of lymphocytes, and increased 
platelet count (all P < 0.05) (Table 2). The aforesaid results 
displayed that preoperative SII and Ki-67 index were 
related to PSA, lymphocyte number and platelet level in 
PCa patients.

Logistics multivariate regression analysis of the prognosis 
of PCa patients after LRP
Taking the post-LRP prognosis as the dependent vari-
able (poor prognosis = 1, good prognosis = 0), and PSA, 
Gleason score, T stage, lymph node metastasis, semi-
nal vesicle invasion, preoperative SII/Ki-67 index with 
P < 0.05 in Table 1 as the independent variables, Logistics 

Table 2 Relationship between preoperative SII/Ki-67 index and clinical data of prostate cancer patients in two groups
Parameters SII low expression 

group
(N = 145)

SII high expres-
sion group 
(N = 145)

P Ki-67 low expres-
sion group
(N = 145)

Ki-67 high expres-
sion group
(N = 145)

P

PSA (ng/mL)
< 20 90 (62.07%) 70 (48.28%) 0.0182 89 (61.38%) 71 (48.97%) 0.0336

≥ 20 55 (37.93%) 75 (51.72%) 56 (38.62%) 74 (51.03%)

Gleason score
< 8 76 (52.41%) 81 (55.86%) 0.5557 88 (60.69%) 69 (47.59%) 0.0251

≥ 8 69 (47.59%) 64 (44.14%) 57 (39.31%) 76 (52.41%)

T stage
T2 65 (44.83%) 60 (41.38%) 0.5533 62 (42.76%) 63 (43.45%) 0.9056

T3-4 80 (55.17%) 85 (58.62%) 83 (57.24%) 82 (56.55%)

Lymph node metastasis
No 91 (62.76%) 78 (53.79%) 0.1216 93 (64.14%) 76 (52.41%) 0.0429

Yes 54 (37.24%) 67 (46.21%) 52 (35.86%) 69 (47.59%)

Seminal vesicle invasion
No 78 (53.79%) 83 (57.24%) 0.5546 83 (57.24%) 78 (53.79%) 0.5546

Yes 67 (46.21%) 62 (42.76%) 62 (42.76%) 67 (46.21%)

Neutrophils (× 109/L) 2.84 ± 0.75 3.78 ± 0.71 < 0.0001 3.34 ± 0.85 3.28 ± 0.89 0.5097

Lymphocytes (× 109/L) 2.12 (1.25,3.25) 1.48 (0.80,2.33) < 0.0001 1.86 (0.80,3.25) 1.68 (0.82,3.02) 0.0042

Platelets (× 109/L) 227.50 ± 25.73 251.80 ± 36.22 < 0.0001 229.0 (163,355) 242.0 (167,332) 0.0336
Note: Counting data were expressed by number of cases and percentages, and Chi-square test was used for comparisons among groups. The data conforming to the 
normal distribution were expressed as mean ± standard deviation, and tested by the independent sample t test; the measurement data of non-normal distribution 
were represented by median (minimum, maximum), and tested by Mann-Whitney U test
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multivariate regression analyses were performed. The 
results elicited that seminal vesicle invasion and preoper-
ative SII/Ki-67 index were the independent factors affect-
ing the prognosis of PCa patients after LRP (Table 3).

Predictive value of preoperative SII combined with Ki-67 
index for poor prognosis after LRP
To further evaluate the predictive value of preoperative 
SII combined with Ki-67 index on the poor prognosis 

after LRP, the ROC curve analysis was performed with 
the poor prognosis after LRP as the dependent variable, 
and the preoperative SII and Ki-67 index as the inde-
pendent variables, and the results demonstrated that 
the area under the curve (AUC) of preoperative SII for 
predicting poor prognosis after LRP was 0.8531, with a 
sensitivity of 80.00%, and specificity of 82.13%, using a 
cut-off value of 580.0) (Fig. 1). The AUC of Ki-67 index 
was 0.8518 (89.09% sensitivity, 65.96% specificity, with 
the cut-off value of 14.67) (Fig.  1). Furthermore, the 
AUC of preoperative SII combined with Ki-67 index was 
0.9386 (92.73% sensitivity, 81.28% specificity, with the 
cut-off value of 0.1325 (Fig.  1). Based on the aforemen-
tioned findings, it can be summarized that both preoper-
ative SII or Ki-67 index had predictive value for the poor 
prognosis after LRP, with the combination of preopera-
tive SII and Ki-67 index manifesting a superior predictive 
value compared to preoperative SII or Ki-67 index alone 
(Table 4).

High preoperative SII + Ki-67 index level increased the risk 
of poor prognosis in PCa patients after LRP
To investigate the correlation between preoperative SII, 
Ki-67 index and poor prognosis after LRP in patients 
with PCa, the two-year follow-up prognosis data were 
analyzed and compared. Compared with the SII-Ki-67, 
Ki-67, and SII low expression groups, the SII-Ki-67/
Ki-67/SII high expression groups exhibited obviously 
higher rates of poor prognosis (all P < 0.0001). Moreover, 
the poor prognosis rate of the SII-Ki-67 high expres-
sion group (53.68%) was found to be higher than that 
of the SII high expression group (51.16%) and Ki-67 
high expression group (37.50%) (Table  5). According 
to the distribution comparison of Kaplan-Meier curve 
and Log-rank test, it was observed that the KM curves 
shifted towards the left in the SII/Ki-67/SII-Ki-67 high 
expression groups, as compared to their correspond-
ing low expression groups (all P < 0.0001) (Fig.  2), indi-
cating that high levels of preoperative SII, Ki-67 index, 

Table 3 Logistics multivariate regression analysis of the 
prognosis of PCa patients after LRP
Factor P OR 95% CI
PSA 0.167 0.526 0.211–1.309

Gleason score 0.258 0.590 0.236–1.472

T stage 0.677 0.820 0.322–2.086

Lymph node metastasis 0.859 0.919 0.361–2.335

Seminal vesicle invasion 0.018 0.315 0.121–0.818

Preoperative SII (× 102) 0.000 2.009 1.594–2.529

Ki-67 index 0.000 1.789 1.475–2.171

Table 4 Pairwise comparison of ROC curves
Pairwise comparison of ROC curves P
Preoperative SII vs. Ki-67 index 0.9762

Preoperative SII vs. Preoperative SII + Ki-67 index 0.0002

Ki-67 index vs. Preoperative SII + Ki-67 index 0.0005

Table 5 Prognosis of preoperative SII/Ki-67 index/preoperative SII combined with Ki-67 index high/low expression in two groups
SII low expression 
group
(N = 204)

SII high expres-
sion group
(N = 86)

Ki-67 low expres-
sion group
(N = 162)

Ki-67 high expres-
sion group
(N = 128)

SII-Ki-67 low ex-
pression group
(N = 195)

SII-Ki-67 
high expres-
sion group
(N = 95)

Good prognosis 193 (94.61%) 42 (48.84%) 155 (95.68%) 80 (62.50%) 191 (97.95%) 44 (46.32%)

Poor prognosis 11 (5.39%) 44 (51.16%) 7 (4.32%) 48 (37.50%) 4 (2.05%) 51 (53.68%)

P < 0.0001 < 0.0001 < 0.0001

Fig. 1 Predictive values of preoperative SII, Ki-67 index and preoperative 
SII combined with Ki-67 index for poor prognosis after LRP. ROC curve to 
analyze the predictive values of preoperative SII, Ki-67 index or preopera-
tive SII combined with Ki-67 on the poor prognosis after LRP.
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and preoperative SII combined with Ki-67 index were 
associated with increased risk of poor prognosis in PCa 
patients after LRP.

Discussion
PCa continues to be the most prevalent diagnosed non-
skin malignancy among males, remaining a significant 
contributor to cancer-related mortality worldwide [15]. 
Approximately 15% of the patients with PCa are diag-
nosed with high-risk disease [16]. LRP is a minimally 
invasive and effective operation to remove the entire 
prostate gland [4]. The prognosis of PCa patients under-
going LRP often affected by various factors [17]. Accord-
ingly, this present study aimed to investigate the value of 
preoperative SII combined with Ki-67 index in predicting 
prognosis of PCa patients following LRP. The findings of 
this study demonstrated notable correlations between the 
SII/Ki-67 index and PCa prognosis following LRP, and 
uncovered that preoperative SII + Ki-67 index exhibited 
a superior predictive capability for post-LRP poor prog-
nosis compared to either the SII or Ki-67 index alone, 
which provided valuable insights into the prognostic 
implications.

Compelling evidence have doucumented that SII can be 
utilized as an important prognostic indicator in patients 
with tumors such as small cell lung cancer, renal cell car-
cinoma, metastatic castrate-resistant prostate cancer, 
and esophageal squamous cell carcinoma [18–21]. As a 
marker of cell proliferation, Ki-67 has prognostic value 
independent from other parameters in human malignan-
cies [22]. However, few studies have been reported on 
the preoperative SII combined with Ki-67 on the prog-
nosis of tumor patients. The optimal SII cut-off value for 
glioma grading is calculated by ROC analysis, with the 
results manifesting that the Ki-67 of patients in the high 
SII group is remarkably hoisted compared to the low SII 
group [23]. Elevated SII levels are tightly bound up with 
Ki-67 ≥ 30% in patients with glioma [24]. Previous stud-
ies have proved that both SII or Ki-67 index serve as sig-
nificant prognostic factors for PCa. Specifically, a high 

preoperative SII has been found to be related with poor 
overall survival and progression-free survival [13, 25]. 
However, the predictive values of SII and Ki-67, as well 
as their combination, have yet to be fully understood. 
Initially, we grouped PCa patients according to their 
prognosis, and uncovered that individuals with a poor 
post-LRP prognosis exhibited elevated levels of preoper-
ative Ki-67 index and SII. Next, we divided patients into 
SII and Ki-67 low/high expression groups and discovered 
for the first time that the SII/Ki-67 high expression group 
exhibited an increase in neutrophil and platelet counts, 
accompanied by a decrease in lymphocyte count, sug-
gesting a more pronounced inflammatory response and 
increased cellular proliferation within the tumor micro-
environment, as indicated by the elevated pretreatment 
SII combined with an elevated Ki-67 index. This combi-
nation of immune-inflammatory activation and increased 
tumor cell proliferation could potentially contribute to 
tumor aggressiveness and lead to an unfavorable progno-
sis. Subsequent result revealed this point, i.e., high levels 
of preoperative SII combined with Ki-67 index increased 
the risk of poor prognosis in PCa patients after LRP. How-
ever, the combination of preoperative SII and Ki-67 index 
in cancers has been rarely studied. Nevertheless, high SII 
levels are related to some adverse pathological features, 
bad overall survival and bad biochemical recurrence-free 
survival in metastatic-castration resistant PCa patients 
[26]. An elevated SII indirectly signifies compromised 
immune function in cancer patients and heightened 
tumor invasiveness [9]. Additionally, higher Ki-67 stain-
ing index has also been revealed to be related to a greater 
risk of distant metastasis and disease-specific survival in 
locally advanced PCa after receiving definitive external 
beam radiotherapy [27]. Meanwhile, Romain Mathieu et 
al. have demonstrated that Ki-67 positive status is a sig-
nificant prognostic factor for PCa patients after RP [13]. 
Besides, a high Ki-67 index suggested aggressive tumor 
growth as an adverse independent factor for predicting 
prognosis in primary central nervous system lymphoma 
[28]. The aforementioned studies unquestionably offered 

Fig. 2 High levels of SII, Ki-67 and preoperative SII combined with Ki-67 index increased the risk of poor prognosis in PCa patients after LRP.
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corroborative evidence for our findings. Furthermore, the 
study identified seminal vesicle invasion and preopera-
tive SII/Ki-67 index as independent factors affecting the 
prognosis of PCa patients after LRP. We have additionally 
validated the predictive value of both preoperative SII or 
Ki-67 index for the poor prognosis following LRP using 
ROC curves. Our findings unveiled that the combination 
of preoperative SII and Ki-67 index demonstrates a supe-
rior predictive value compared to either preoperative SII 
or Ki-67 index alone.

In conclusion, preoperative SII combined with Ki-67 
index demonstrated a superior predictive value for 
identifying patients at risk of poor prognosis after LRP. 
Those mentioned biomarkers, in conjunction with addi-
tional clinicopathological factors, have the potential to 
assist in the process of risk stratification and personal-
ized treatment decision-making for PCa patients. These 
findings have underscored the multifactorial nature of 
PCa prognosis and have emphasized the importance of 
incorporating diverse clinicopathological parameters 
and molecular markers in the assessment of patients’ 
outcomes. The inclusion of pre-treatment SII and Ki-67 
index in prognostic models could enhance their accu-
racy and predictive power. It is important to note that 
this study has some limitations. Firstly, it was conducted 
retrospectively, potentially introducing inherent biases 
and limiting the generalizability of the findings. Prospec-
tive studies with larger sample sizes and longer follow-up 
periods are warranted to validate the results. Secondly, 
the study focused specifically on PCa patients after LRP, 
and the findings might not be directly applicable to other 
treatment modalities.

Acknowledgements
Not applicable.

Author contribution
RXW is the guarantor of integrity of the entire study and contributed to the 
study design, study concepts, data analysis; MJH contributed to the literature 
research, data acquisition, manuscript editing; PZ, RXW contributed to 
the definition of intellectual content, statistical analysis, clinical studies; PZ 
contributed to the manuscript preparation and review; All authors read and 
approved the final manuscript.

Funding
No funding was received for this study.

Data availability
The data that support the findings of this study are available from the 
corresponding author upon reasonable request.

Declarations

Ethics approval and consent to participate
The experiments were approved by the Academic Ethics Committee of 
Nanjing Lishui People’s Hospital. All procedures were strictly implemented 
according to the Declaration of Helsinki. All subjects were fully informed of the 
the study’s objective and signed the informed consent form prior to sampling.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 12 July 2023 / Accepted: 27 November 2023

References
1. Adamaki M, Zoumpourlis V. Prostate Cancer biomarkers: from diagno-

sis to prognosis and precision-guided therapeutics. Pharmacol Ther. 
2021;228:107932.

2. Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer statistics, 2022. CA Cancer J 
Clin. 2022;72(1):7–33.

3. Sekhoacha M, Riet K, Motloung P, Gumenku L, Adegoke A, Mashele S. Pros-
tate Cancer Review: Genetics, diagnosis, Treatment options, and alternative 
approaches. Molecules. 2022;27(17).

4. Wang K, Zhuang Q, Xu R, Lu H, Song G, Wang J, Tian Z, Mao Q, Gong P. 
Transperitoneal versus extraperitoneal approach in laparoscopic radical 
prostatectomy: a meta-analysis. Med (Baltim). 2018;97(29):e11176.

5. Coughlin GD, Yaxley JW, Chambers SK, Occhipinti S, Samaratunga H, Zajdle-
wicz L, Teloken P, Dunglison N, Williams S, Lavin MF, et al. Robot-assisted 
laparoscopic prostatectomy versus open radical retropubic prostatectomy: 
24-month outcomes from a randomised controlled study. Lancet Oncol. 
2018;19(8):1051–60.

6. Meng J, Zhou Y, Lu X, Bian Z, Chen Y, Zhou J, Zhang L, Hao Z, Zhang M, Liang 
C. Immune response drives outcomes in Prostate cancer: implications for 
immunotherapy. Mol Oncol. 2021;15(5):1358–75.

7. Porter CM, Shrestha E, Peiffer LB, Sfanos KS. The microbiome in pros-
tate inflammation and Prostate cancer. Prostate Cancer Prostatic Dis. 
2018;21(3):345–54.

8. Li J, Cao D, Huang Y, Xiong Q, Tan D, Liu L, Lin T, Wei Q. The prognostic and 
clinicopathological significance of systemic Immune-inflammation index in 
Bladder Cancer. Front Immunol. 2022;13:865643.

9. Li X, Gu L, Chen Y, Chong Y, Wang X, Guo P, He D. Systemic immune-
inflammation index is a promising non-invasive biomarker for predicting the 
survival of urinary system cancers: a systematic review and meta-analysis. 
Ann Med. 2021;53(1):1827–38.

10. Fan L, Wang R, Chi C, Cai W, Zhang Y, Qian H, Shao X, Wang Y, Xu F, Pan J, et al. 
Systemic immune-inflammation index predicts the combined clinical out-
come after sequential therapy with abiraterone and docetaxel for metastatic 
castration-resistant Prostate cancer patients. Prostate. 2018;78(4):250–6.

11. Ma T, Yang S, Jing H, Cong L, Cao Z, Liu Z, Huang Z. Apparent diffusion 
coefficients in Prostate cancer: correlation with molecular markers Ki-67, HIF-
1alpha and VEGF. NMR Biomed. 2018;31(3).

12. Sun X, Kaufman PD. Ki-67: more than a proliferation marker. Chromosoma. 
2018;127(2):175–86.

13. Mathieu R, Shariat SF, Seitz C, Karakiewicz PI, Fajkovic H, Sun M, Lotan Y, Scherr 
DS, Tewari A, Montorsi F, et al. Multi-institutional validation of the prognostic 
value of Ki-67 labeling index in patients treated with radical prostatectomy. 
World J Urol. 2015;33(8):1165–71.

14. Blessin NC, Yang C, Mandelkow T, Raedler JB, Li W, Bady E, Simon R, Vet-
torazzi E, Lennartz M, Bernreuther C, et al. Automated Ki-67 labeling index 
assessment in Prostate cancer using artificial intelligence and multiplex 
fluorescence immunohistochemistry. J Pathol. 2023;260(1):5–16.

15. Rizzo A, Santoni M, Mollica V, Fiorentino M, Brandi G, Massari F. Microbiota 
and Prostate cancer. Semin Cancer Biol. 2022;86(Pt 3):1058–65.

16. Chang AJ, Autio KA, Roach M 3rd, Scher HI. High-risk prostate cancer-classifi-
cation and therapy. Nat Rev Clin Oncol. 2014;11(6):308–23.

17. Cao L, Yang Z, Qi L, Chen M. Robot-assisted and laparoscopic vs open radical 
prostatectomy in clinically localized Prostate cancer: perioperative, functional, 
and oncological outcomes: a systematic review and meta-analysis. Med 
(Baltim). 2019;98(22):e15770.

18. Feng JF, Chen S, Yang X. Systemic immune-inflammation index (SII) is a 
useful prognostic indicator for patients with squamous cell carcinoma of the 
esophagus. Med (Baltim). 2017;96(4):e5886.

19. Hong X, Cui B, Wang M, Yang Z, Wang L, Xu Q. Systemic Immune-inflam-
mation index, based on platelet counts and neutrophil-lymphocyte ratio, is 



Page 8 of 8Wu et al. BMC Urology          (2023) 23:210 

useful for Predicting Prognosis in Small Cell Lung Cancer. Tohoku J Exp Med. 
2015;236(4):297–304.

20. Lolli C, Basso U, Derosa L, Scarpi E, Sava T, Santoni M, Crabb SJ, Massari F, Aieta 
M, Conteduca V, et al. Systemic immune-inflammation index predicts the 
clinical outcome in patients with metastatic renal cell cancer treated with 
sunitinib. Oncotarget. 2016;7(34):54564–71.

21. Lolli C, Caffo O, Scarpi E, Aieta M, Conteduca V, Maines F, Bianchi E, Massari 
F, Veccia A, Chiuri VE, et al. Systemic Immune-inflammation index predicts 
the clinical outcome in patients with mCRPC treated with Abiraterone. Front 
Pharmacol. 2016;7:376.

22. Gerdes J. Ki-67 and other proliferation markers useful for immunohistological 
diagnostic and prognostic evaluations in human malignancies. Semin Cancer 
Biol. 1990;1(3):199–206.

23. Liang R, Chen N, Li M, Wang X, Mao Q, Liu Y. Significance of systemic 
immune-inflammation index in the differential diagnosis of high- and low-
grade gliomas. Clin Neurol Neurosurg. 2018;164:50–2.

24. Zhang S, Ni Q. Prognostic role of the pretreatment systemic immune-
inflammation index in patients with glioma: a meta-analysis. Front Neurol. 
2023;14:1094364.

25. Meng L, Yang Y, Hu X, Zhang R, Li X. Prognostic value of the pretreatment 
systemic immune-inflammation index in patients with Prostate cancer: a 
systematic review and meta-analysis. J Transl Med. 2023;21(1):79.

26. Qi W, Zhou Y, Liu Z, Wang J, Lv G, Zhong M, Wang W, Li R, Chen S, Shi B, et al. 
Revealing the prognostic and clinicopathological significance of systemic 
immune-inflammation index in patients with different stage Prostate 
cancer: a systematic review and meta-analysis. Front Med (Lausanne). 
2022;9:1052943.

27. Li R, Heydon K, Hammond ME, Grignon DJ, Roach M 3rd, Wolkov HB, Sandler 
HM, Shipley WU, Pollack A. Ki-67 staining index predicts distant Metastasis 
and survival in locally advanced Prostate cancer treated with radiotherapy: an 
analysis of patients in radiation therapy oncology group protocol 86 – 10. Clin 
Cancer Res. 2004;10(12 Pt 1):4118–24.

28. Cho U, Oh WJ, Hong YK, Lee YS. Prognostic significance of high Ki-67 index 
and histogenetic subclassification in primary Central Nervous System Lym-
phoma. Appl Immunohistochem Mol Morphol. 2018;26(4):254–62.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.


	Predictive value of systematic immune-inflammation index combined with Ki-67 index on prognosis of prostate cancer patients after laparoscopic radical prostatectomy
	Abstract
	Introduction
	Materials and methods
	Ethics statement
	Study participants
	Inclusion criteria
	Exclusion criteria
	Sample and data collection
	Ki-67 index detection
	Follow-up
	Statistical analysis

	Results
	Clinical baseline characteristics
	Relationship between preoperative SII and Ki-67 index with clinicopathological data in patients with PCa
	Logistics multivariate regression analysis of the prognosis of PCa patients after LRP
	Predictive value of preoperative SII combined with Ki-67 index for poor prognosis after LRP
	High preoperative SII + Ki-67 index level increased the risk of poor prognosis in PCa patients after LRP

	Discussion
	References


