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Abstract (English) 

 

Introduction: There have been conflicting reports regarding the association 

of perioperative blood transfusion (PBT) with oncologic outcomes including 

recurrence rates and survival outcomes in prostate cancer. We aimed to 

evaluate whether perioperative blood transfusion (PBT) affects biochemical 

recurrence-free survival (BRFS), cancer-specific survival (CSS), and overall 

survival (OS) following radical prostatectomy (RP) for patients with 

prostate cancer. 

 

Materials and Methods: A total of 2,713 patients who underwent RP for 

clinically localized prostate cancer between 1993 and 2014 were 

retrospectively analyzed. We performed a comparative analysis based on 

receipt of transfusion (PBT group vs. no-PBT group) and transfusion type 

(autologous PBT vs. allogeneic PBT). Univariate and multivariate Cox-

proportional hazard regression analysis were performed to evaluate 

variables associated with BRFS, CSS, and OS. The Kaplan-Meier method 

was used to calculate survival estimates for BRFS, CSS, and OS, and log-

rank test was used to conduct comparisons between the groups. 

 

Results: The number of patients who received PBT was 440 (16.5%). 

Among these patients, 350 (79.5%) received allogeneic transfusion and the 
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other 90 (20.5%) received autologous transfusion. In a multivariate analysis, 

allogeneic PBT was found to be statistically significant predictors of BRFS, 

CSS, and OS; conversely, autologous PBT was not. The Kaplan-Meier 

survival analysis showed significantly decreased 5-year BRFS (79.2% vs. 

70.1%, log-rank, p = 0.001), CSS (98.5% vs. 96.7%, log-rank, p=0.012), 

and OS (95.5% vs. 90.6%, log-rank, p < 0.001) in the allogeneic PBT group 

compared to the no-allogeneic PBT group. In the autologous PBT group, 

however, none of these were statistically significant compared to the no-

autologous PBT group. 

 

Conclusions: We found that allogeneic PBT was significantly associated 

with decreased BRFS, CSS, and OS. This provides further support for the 

immunomodulation hypothesis for allogeneic PBT. 

-------------------------------------------------------------------------------------------- 

Keywords: Blood transfusion; Prostate cancer; Outcomes; Radical 

prostatectomy 

Student Number: 2011-23742 
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Introduction 

 

Transfusion-related immunomodulation (TRIM), including alloimmunization, 

tolerance, and immunosuppression [1], has been postulated to explain the 

association between perioperative blood transfusion (PBT) and survival in a 

number of malignancies, including colon, esophageal, and hepatic carcinomas [2-4]. 

However, it is difficult to conclude whether these oncologic outcomes are 

secondary to PBT itself or whether PBT serves as a surrogate marker for clinically 

important variables that may affect oncologic prognosis. Previous study suggested 

the several reasons – including obscuring the operative field, limiting anatomical 

visualization, and preventing full excision the tumor – to hypotheses for why an 

excessive blood loss followed by PBT might be correlated with the oncologic 

outcomes [5].  

In urological cancers, there have been conflicting reports regarding the 

association of PBT with oncologic outcomes including recurrence rates and 

survival outcomes [6-14]. Specifically for radical prostatectomy (RP), to the best of 

our knowledge, there have been over 10 retrospective studies that examining the 

association between PBT and recurrence and/or survival after RP for prostate 

cancer [7-9, 15-23]. About one third of the studies suggested that PBT resulted in 

increased cancer recurrence and/or mortality [9, 20, 21, 23], while the others 

showed no significant associations [7, 8, 15-19, 22].  
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In the current study, we investigated whether PBT (autologous vs. allogeneic) 

affects biochemical recurrence-free survival (BRFS), cancer-specific survival (CSS) 

and overall survival (OS) after RP in patients with prostate cancer, by using a large 

tertiary referral center RP database. 
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Materials and Methods 

 

Study cohort 

A total of 2,713 patients who underwent RP (open or laparoscopic or robot-

assisted laparoscopic) for clinically localized prostate cancer between 1993 and 

2014 at our institution were included in this study. Clinical data in the medical 

records were retrospectively reviewed. 46 cases were excluded because of 

insufficient clinical data; a total of 2,667 cases were investigated.  

 

Acquisition and definition of data 

RPs were conducted by several surgeons during the involved period. All 

pathological specimens were evaluated by a staff pathologist who had 

genitourinary expertise. To perform a comparative analysis based on receipt of 

transfusion (PBT group vs. no-PBT group) and transfusion type (autologous PBT 

vs. allogeneic PBT), the following variables were included in current analysis: age, 

body mass index (BMI), D’Amico risk classification, preoperative hemoglobin 

(Hb), neoadjuvant androgen deprivation therapy (ADT), operative type (Open vs. 

laparoscopic vs. Robotic), conduction of pelvic lymph node dissection (PLND) and 

neurovascular bundle (NVB) saving, operative time, estimated blood loss (EBL), 

preoperative prostate specific antigen (PSA) level, pathologic tumor (pT) stage and 

Gleason score (pGS), lymph node (LN) status, total number of removed LN, 
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number of positive LN, extracapsular extension (ECE), seminal vesicle invasion 

(SVI), surgical margin status (PSM), adjuvant ADT, adjuvant radiotherapy (RT), 

salvage RT, follow-up duration, biochemical recurrence (BCR) rate, CSS rate, and 

OS rate. The pathologic T stage was categorized as ≤ pT2 or ≥ pT3 (organ confined 

disease, or not), and pathologic GS was classified as GS ≤ 8 or GS > 8. Subgroup 

analysis was also performed in the patients who underwent open RP with EBL ≥ 

1000ml to adjust for potential confounding factors. 

According to our standardized postoperative protocol, we evaluated serum PSA 

level every 3 months for 1 year, then every 6 months for 4 additional years, 

followed by annually thereafter. BCR was defined as either two consecutive 

increasing PSA values of > 0.2 ng/mL or the conduction of adjuvant therapy during 

the postoperative follow-up period. 

PBT was defined as transfusion of allogeneic or autologous red blood cells (RBCs) 

during RP or within the postoperative hospitalization. Transfusion of other blood 

products, including fresh frozen plasma or platelets, was not included in this 

analysis. The administration of PBT was based on the volition of the physicians. 

No institutional intraoperative or postoperative standardized criteria were used for 

transfusion. 

 

Statistical analyses 

The clinicopathological characteristics were compared between PBT group and 

no-PBT group using chi-squared test for categorical variables, and independent t-
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test or Mann-Whitney U test for continuous variables. The Kaplan-Meier method 

was used to calculate survival estimates for BRFS, CSS, and OS, and log-rank test 

was used to conduct comparisons between the groups. Univariate and multivariate 

Cox-proportional hazard regression analysis were performed to evaluate significant 

variables associated with BRFS, CSS, and OS. The following factors were included 

in the analysis: age, BMI, D’Amico risk classification, preoperative Hb, 

neoadjuvant ADT, operative type, conduction of PLND and NVB saving, operative 

time, EBL, preoperative PSA, pathologic T stage and GS, LN status, total number 

of removed LN, number of positive LN, ECE, SVI, PSM, adjuvant ADT and RT, 

salvage RT, follow-up duration, PBT, allogeneic PBT, and autologous PBT. All 

statistical analyses were performed using commercially available software (IBM 

SPSS Statistics ver. 21.0, Armonk, NY, USA) and twosided pvalues of <0.05 

were considered statistically significant. 

 

 

 

 

 

 

 



11 

 

Results 

 

Mean patient age was 66.2 ± 6.9 years, and the median follow-up period was 60.2 

(range 0-261) months. The number of patients who received PBT was 440 (16.5%). 

Among these patients, 350 (79.5%) received allogeneic with or without autologous 

transfusion (allogeneic PBT group), and the other 90 (20.5%) received only 

autologous transfusion (autologous PBT group). In the comparative analysis of 

clinicopathological features between the PBT group and no-PBT group, patients in 

the PBT group showed a higher rate of high-risk patients according to D’Amico 

risk classification, a lower preoperative Hb level, a higher rate of open RP (ORP) 

compared to laparoscopic (LRP) or robotic RP (RARP), a higher frequency of 

PLND, a lower frequency of NVB saving, a longer operative time, a higher EBL, 

higher pathologic GS, a larger number of removed LNs, a higher frequency of 

salvage RT, longer follow-up duration and higher rates of BCR, CSS, and OS in 

comparison with the no-PBT group (Table 1). In subgroup analysis comparing the 

allogeneic and autologous PBT group, patients in allogeneic PBT group showed 

younger age (p = 0.001), a higher rate of LRP/RARP compared to ORP (p = 0.007), 

a high frequency of PLND (p < 0.001), a longer operative time (p < 0.001), a 

higher EBL (p < 0.001), a higher frequency of salvage RT (p < 0.001), higher rates 

of BCR (p < 0.001), cancer-specific death (p = 0.014), and all-cause death (p = 

0.001). The other pathologic variables, however, were not significantly different 
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between the two groups (Table S1). In addition, no significant differences were 

observed based on categorization of the number of transfused units (1 unit vs. 2 

units vs. more than 2 units, data not shown). 

 

 

Table 1. Clinicopathological parameters of the comparative analysis results 

according to the presence or absence of perioperative blood transfusion 

 PBT No-PBT p-value 

Patient n (%) = 2667 440(16.5%) 2227(83.5%)  

Allogeneic PBT*, n (%) 354(80.5%)   

Autologous PBT, n (%) 86(19.5%)   

Age, yr, median (SD) 66.2(7.4) 66.3(6.7) 0.752 

BMI, median (SD) 24.2(2.7) 24.3(2.7) 0.667 

PLND, n(%)   <0.001 

Done 164(38.3%) 427(20.4%)  

Not done 264(61.7%) 1666(79.6%)  

NVB saving, n(%)   0.003 

Done 66(21.7%) 383(30.2%)  

Not done 238(78.3%) 887(69.8%)  

Operative time, min, median (SD) 188.1(82.1) 173.2(110.3) 0.007 

EBL, ml, median (SD) 1165.8(1007.3) 591.1(411.1) <0.001 

Preoperative PSA, ng/ml 13.5(17.8) 12.6(18.9) 0.368 

Pathologic Gleason Score, n (%)   0.001 

≤ 8 353(84.4%) 1897(90.1%)  

>8 65(15.6%) 208(9.9%)  

Pathologic T stage, n(%)   0.889 

≤ pT2 266(60.5%) 1336(60.1%)  

≥pT3 174(39.5%) 887(39.9%)  

   (Continued) 
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Table 1. (Continued) 

 PBT No-PBT p-value 

Lymph node status, n(%)   0.546 

Nx/N0 422(95.9%) 2148(96.5%)  

N1 18(4.1%) 78(3.5%)  

ECE, n(%)   0.477 

Absent 286(65.0%) 1404(63.2%)  

Present 154(35.0%) 817(36.8%)  

PSM, n(%)   0.499 

Absent 278(63.2%) 1442(64.9%)  

Present 162(36.8%) 781(35.1%)  

Follow-up, months, median (SD) 79.4(54.2) 56.5(34.4) <0.001 

Biochemical recurrence, n (%)   <0.001 

No 338(76.8%) 1882(84.7%)  

Yes 102(23.2%) 341(15.3%)  

* allogeneic with/without autologous PBT 

BMI: body mass index, EBL: estimated blood loss, ECE: extracapsular extension, 

NVB: neurovascular bundle, PLND: pelvic lymph node dissection, PSM: positive 

surgical margin, PBT: perioperative blood transfusion, SVI: seminal vesical 

invasion. 
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Table S1. Clinicopathological parameters of the comparative analysis results 

according to the receipt of allogeneic and autologous perioperative blood 

transfusion (PBT) 

 

 

(Continued) 
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Table S1. (Continued) 

 

 

 

* allogeneic with/without autologous PBT 

ADT: androgen deprivation therapy, BMI: body mass index, CSS: cancer-specific 

survival, EBL: estimated blood loss, ECE: extracapsular extension, Hb: 

hemoglobin, NVB: neurovascular bundle, OS: overall survival, PLND: pelvic 

lymph node dissection, PSM: positive surgical margin, PBT: perioperative blood 

transfusion, SVI: seminal vesical invasion. 

 

Oncologic outcomes 

On using a multivariate Cox regression analysis, D’Amico risk classification, 

pathologic T stage, pathologic GS, PSM, and allogeneic PBT were found to be 

statistically significant predictors of BRFS (Table 2). Additionally, age, D’Amico 

risk classification, pathologic GS, SVI, follow-up duration, and allogeneic PBT 

were identified as significant predictors of CSS (Table 2), while age, D’Amico risk 

classification, pathologic GS, SVI, follow-up duration, PBT, and allogeneic PBT 

were found to be significant predictors of OS (Table 2). Conversely, autologous 

PBT was not identified as significant predictor in either univariate or multivariate 
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analysis for BRFS, CSS, and OS. The Kaplan-Meier survival analysis showed 

significantly decreased BRFS, CSS, and OS in the allogeneic PBT group compared 

to the no-allogeneic PBT group (Figure 1). In the autologous PBT group, however, 

none of these were statistically significant compared to the no-autologous PBT 

group (Figure 2). 

 

Table 2. Multivariate Cox regression analyses for evaluating variables associated with 

BCR-free survival (BRFS), cancer-specific survival (CSS), and overall survival (OS) 
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Table 2. (Continued) 

 

* allogeneic with/without autologous PBT 

+ 
Low-risk: PSA ≤ 10, Gleason score ≤ 6, and clinical stage T1-2a, Intermediate-

risk: 10 < PSA < 20, Gleason score 7, or clinical stage T2b, High-risk: PSA ≥ 20, 

Gleason score ≥ 8, or clinical stage T2c-3a 

 

ADT: androgen deprivation therapy, BMI: body mass index, CSS: cancer-specific 

survival, EBL: estimated blood loss, ECE: extracapsular extension, Hb: 

hemoglobin, LN: lymph node, NVB: neurovascular bundle, OS: overall survival, 

PLND: pelvic lymph node dissection, PSA: prostate-specific antigen, PSM: 

positive surgical margin, PBT: perioperative blood transfusion, RT: radiotherapy, 

SVI: seminal vesical invasion. 
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Figure 1. Kaplan-Meier survival curves for (A) BCR-free survival (BRFS), (B) 

Cancer-specific survival (CSS) and (C) Overall survival (OS) according to the 

administration of allogeneic perioperative blood transfusion (PBT) 
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Figure 2. Kaplan-Meier survival curves for (A) BCR-free survival (BRFS), (B) 

Cancer-specific survival (CSS) and (C) Overall survival (OS) according to the 

administration of allogeneic perioperative blood transfusion (PBT) 

 

Subgroup analysis 

From the total patient cohort, 1,663 (62.4%) underwent ORP and 945 (35.4%) 

underwent RARP (LRP; 59 [2.2%]). In the RARP group, only 47 (4.9%) received 

PBT. In addition, a significant difference was observed in EBL between the ORP 

group (834.9ml) and the RARP group (428.2ml) (p < 0.001). Subgroup analysis 

was performed to adjust for the confounding effects of EBL in patients who 

underwent ORP with EBL ≥ 1000ml. In the ORP group, 723 (43.5%) patients 

reported EBL ≥ 1000ml, and among these patients, 160 (22.1%) received PBT (116 

[72.5%] patients received allogeneic with/without autologous PBT, and 44 [27.5%] 
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patients received only autologous PBT). The multivariate logistic regression 

analysis based on EBL (≥ 1000ml vs. < 1000ml) revealed no significant differences 

between EBL and other pathologic variables (Table S2). The multivariate Cox 

regression analysis and Kaplan-Meier survival analysis of this subgroup showed 

results concordant with the total cohort. Consequently, allogeneic PBT was still 

significantly associated with BRFS, CSS, and OS; however, autologous PBT was 

not (data not shown). 

 

Table S2. Multivariate logistic regression analyses for evaluating variables 

associated with EBL (≥1000ml vs. <1000ml) in ORP group 

 OR p-value 95%PI 

PSA<4 Reference   

4-10 1.583 0.107 0.906-2.767 

10-20 1.514 0.181 0.824-2.780 

≥20 1.473 0.260 0.751-2.887 

Pathologic T≥3 0.633 0.286 0.274-1.464 

Pathologic GS≥8 1.395 0.158 0.879-2.214 

Pathologic LN (+) 1.956 0.054 0.915-3.772 

ECE (+) 1.480 0.339 0.663-3.308 

SVI (+) 0.739 0.360 0.437-1.251 

HGPIN (+) 0.735 0.590 0.535-1.010 

PSM (+) 1.384 0.052 0.923-1.892 

ECE: extracapsular extension, HGPIN: high-grade prostatic intraepithelial 

neoplasia, PSM: positive surgical margin, SVI: seminal vesical invasion. 
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Discussion 

 

Over the past 10 years, the rapid adoption of RARP as the surgical modality of 

clinically localized prostate cancer has led to lowering of intraoperative EBL and 

subsequent lower rates of PBT [18, 24, 25]. With this change, the overall PBT rate 

is decreasing in patients underwent RP. However, ORP is still conducted in a 

significant portion of RP, and the mean PBT rate has been reported as high as 16.5% 

(LRP; 4.7%, RARP; 1.8%) [26]. To date, the relationship between PBT and 

oncologic outcomes has shown conflicting results. Several retrospective studies 

suggest an association between PBT and mortality in general surgery patients 

including gastric cancer, hepatocellular carcinoma, and colon cancer [4, 27-29].  

In field of bladder cancer, PBT has also been associated with adverse survival 

outcomes [13, 14, 30]. Abel et al [30]. reported that intraoperative BT, but not 

postoperative BT, was associated with increased risk of bladder cancer recurrence 

and mortality. They proposed several mechanisms to explain the association of 

intraoperative BT with adverse survival outcomes: immunosuppression caused by 

anesthetics and opioids, release of circulating tumor cells during surgery. However, 

the association of timing of BT with survival outcomes remains to be researched in 

prostate cancer. In addition, several studies investigated the impact of blood type 

on survival outcomes of bladder cancer [31, 32]. They hypothesized that the ABO 

blood group antigens and the Rhesus factor may influence on survival by various 
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moleculobiologic mechanisms: the ABO antigen expression on the urothelium, the 

location of ABO blood group on the long arm of chromosome 9 – a commonly 

altered region in bladder cancer, the encode of ABO gene on specific glycosyl 

transferases, followed by abnormal glycosylation of cell surface proteins, and then, 

modulation of epithelial-mesenchymal transition for cancer development and 

progression. However, these recent studies concluded that the ABO blood group 

and the Rhesus factor were not associated with survival outcomes in bladder cancer. 

Tollefson et al. [33] reported that blood type was a significant risk factor for venous 

thromboembolism after radical prostatectomy with pelvic lymphadenectomy. 

However, studies investigating the association with survival outcomes in prostate 

cancer are still lacking. 

Allogeneic PBT has been found to be the major cause of TRIM due to transfusion 

components that mediate immunosuppression, such as allogeneic mononuclear 

cells, immunosuppressive prostaglandins, soluble biologic response modifiers, and 

soluble human leukocyte antigen (HLA) Class I peptides [19]. Previous studies of 

prostate cancer, however, have shown equivalent BRFS for the autologous, 

allogeneic, and no-PBT groups [7, 8, 16, 22]. In the present study, we found that 

allogeneic PBT was significantly associated with decreased BRFS, CSS, and OS, 

while autologous PBT did not show the significant association. These associations 

persisted after adjusting for potential confounding factors in multivariate analyses, 

and are also observed in the Kaplan-Meier survival analyses. Consequently, this 

provides further support for the hypothesis of a TRIM response to allogeneic PBT.  
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Oefelein et al. [6] reported that the operative EBL, but not the type of transfusion 

(autologous or allogeneic), was associated with decreased BRFS after RP. They 

assumed that factors leading to PBT are more significant for outcomes than the 

immunologic effects of PBT itself. Prior reports showed that PBT is clearly 

associated with significant EBL during surgery [5, 23] and the current study also 

showed significant association between PBT and EBL (Table 1). The receipt of 

PBT might simply be a surrogate marker for more extensive or aggressive disease 

requiring more aggressive surgical resection, and which is itself an independent 

predictor of worse oncological outcomes. In order to adjust for EBL as a potential 

confounding factor, we conducted subgroup analysis in patients who underwent 

ORP with EBL ≥ 1000ml. Consequently, they showed the same results as those in 

the total cohort analyses. With this subgroup analyses, we control the confounding 

factors according to surgical modality and EBL.  

Korets et al. [24] found that the date of surgery was a significant predictor for the 

receipt of PBT within the RARP group. They described that patients who 

underwent surgery in 2009 or earlier showed a significantly higher risk of receiving 

PBT compared to the patients underwent surgery in the later years. In current study, 

we also found that the year of performing the surgery (≥ 2009 vs. < 2009) was a 

significant predictor of requiring PBT within the RARP group alone, but not within 

the ORP group (data not shown). We were also able to control this confounding 

factor with the previously described subgroup analyses conducted in only the ORP 

group. 
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 The most recent large cohort study conducted in Johns Hopkins Medical 

Institutions, Chalfin et al. [22] showed that allogeneic but not autologous PBT 

demonstrated a univariate association with decreased OS. However, the association 

was no longer significant in the multivariate analyses. This study was comparable 

to ours; however, the results did not show the concordance seen in other previous 

studies [7, 8, 15-19]. This discordance might be derived from racial difference in 

the study population. In contrast with the previous studies, to our knowledge, the 

current study is the first large cohort study of an Asian (Korean) population. 

Chhatre et al. [34] showed racial/ethnic differences in elderly patients in Medicare 

with advanced stage prostate cancer by using SEER-Medicare data. They showed 

the lower all-cause mortality and prostate cancer-specific mortality in the group of 

Asian men. 

 The current study has several limitations. First, our data showed significant 

clinicopathologic differences between the PBT group and no-PBT group due to the 

retrospective nonrandomized design (Table 1). As such, possible confounders may 

not have been completely accounted for even in multivariate analyses. 

Nevertheless, we did control for these variables in our subgroup analyses models 

and found that the association of PBT with adverse outcomes was maintained. 

Second, the administration of PBT was based on the volition of the physicians 

without institutional standardized criteria. Subsequently, unnecessary PBT might 

have been received and adversely affected clinical outcomes of patients. With this 

reason, the rate of PBT in current study was relatively higher than other studies. 
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Third, clinical data describing the use of other blood products such as fresh frozen 

plasma or platelets was not available. Also, the stratifications according to the 

timing of BT and the blood type were not accessible. Therefore, we could not 

evaluate the impact of these variables, which may also be possible confounders and 

affect clinical outcomes. Fourth, the rate of PLND was relatively lower than other 

studies. It might be derived from a large portion of RARP (35.4%) in our study 

population. Prasad et al. [35] reported that the rate of PLND was significantly 

lower in RARP group than ORP group (17% vs. 83% for LRP/RARP, respectively, 

p<0.001). In addition, the decision to perform PLND was at the discretion of the 

surgeon, and then, some had omitted the PLND during RP according to their own 

clinical judgment. Lastly, follow-up periods were not long enough at 79.4 months 

in the PBT group and 56.5 months in the no-PBT group (Table 1). The long-term 

follow-up is essential due to the long-drawn-out clinical course of prostate cancer. 

Thus, further studies might be necessary to validate our findings. 
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Conclusions 

 

In contrast with some previous studies, we found that allogeneic PBT during RP 

were significantly associated with decreased BRFS, CSS, and OS in both 

univariate and multivariate analyses. This provides further support for a TRIM 

hypothesis for allogeneic PBT. While our data are limited to an Asian (Korean) 

population, the efforts to reduce the use of allogeneic PBT in these patients are 

warranted. These efforts also include the utilization of intraoperative cell salvage or 

prepared autologous blood for patients who are expected to receive PBT in 

preoperative evaluation.  
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국문 초록 

 

서론: 전립선암 환자에서 술 중 수혈 여부가 전체 생존율 및 암특이 

생존율에 미치는 영향에 대한 몇몇 연구가 있었으나, 이에 대한 명확한 

결론은 아직 내려지지 않았다. 본 연구에서는 전립선암으로 근치적 

전립선 전적출술을 시행 받은 환자에서의 술 중 수혈의 예후적 가치를 

분석하였다.  

 

대상 및 방법: 1993년부터 2014년까지 본 기관에서 전립선암으로 근치적 

전립선 전적출술을 시행 받은 환자 2713명을 후향적으로 분석하였다.  

 

결과: 평균 연령은 66.2±6.9세였으며, 추적기간의 중앙값은 60.2 (0-

261)개월이었다. 440명 (16.5%)의 환자가 술 중 수혈을 받았으며, 이 중 

350명 (79.5%)의 환자는 동종 수혈 (Allogeneic transfusion), 90명 (20.5%)의 

환자는 자가 수혈 (Autologuous transfusion)을 각각 시행 받았다. 수혈 

여부에 따라 임상병리학적 인자들을 분석하였을 때, 술 전 Hb, 수술 

방법, 골반림프절절제술 여부, 신경혈관다발 보존 여부, 수술 시간, 

출혈량, 병리학적 Gleason 점수, 절제된 임파절의 숫자, 술 후 방사선 

치료 여부, 추적관찰 기간, 생화학적 재발, 종양 특이 생존, 전체 생존 

여부가 유의한 상관관계가 있는 것으로 나타났다. 다변량 Cox 

비례위험회귀분석을 시행하였을 때, 동종 수혈 여부는 생화학적 재발률, 

종양 특이 생존율 및 전체 생존 전체 생존율의 유의한 독립적인 

예측인자였다. 하지만, 자가 수혈 여부는 단변량 및 다변량 분석 

모두에서 유의하지 않은 것으로 보고되었다. Kaplan-Meier 분석을 

시행하였을 때, 5년 평균 전체 생존율은 동종 수혈 여부에 따라 시행 

받은 군과 받지 않은 군에서 각각90.6% 와 95.5% 로 나타났으며 (p < 

0.001), 5년 평균 종양 특이 생존율은 각각 96.7% 와 98.5% 로 나타났다 

(p = 0.012). 

 

결론: 본 연구에서 근치적 전립선 전적출술을 시행 받은 전립선암 

환자에서 술 중 동종 수혈 여부는 생화학적 재발률, 종양 특이 생존율 
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및 전체 생존율의 독립적인 예측인자였다. 이는 동종 수혈의 면역조정 

(immunomodulation) 가설을 뒷받침하는 결과라고 할 수 있겠다. 

--------------------------------------------------------------------------------------------------- 

주요어: 근치적 전립선 전적출술, 수혈, 예후, 전립선암 

학  번: 2011-23742 
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