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Abstract
Objective: The objective of this study is to analyze the clinical and laboratory charateristics of patients with urological cancers 
with additional primary malignancies in a Taiwanese population.

Materials and Methods: The clinical and laboratory data for patients with urological cancers with other primary malignancies 
were collected during the study interval. Treatment types and site of additional primary cancers were also obtained and strati-
fied. All primary malignancies were histologically verified.

Results: Among the patients with multiple primary malignancies, 8 patients with prostate cancer, 5 patients with urothelial 
cell carcinoma in bladder (UCC) and 1 patient with Renal Cell Carcinoma (RCC) were found. Gastric cancer and Hepatocel-
lular Carcinoma (HCC) were the most common other primary malignancies in prostate cancer-bearing patients. Furthermore, 
the most common additional malignancies accompanied with UCC were gastric cancer and breast cancer. One patient with 
multiple primary neoplasms of RCC and HCC was also reported. Overall, there was a high occurrence in additional primary 
malignancies of the stomach and liver in patients diagnosed with urological cancers.

Conclusion: Patients with urological cancers seemed to be associated with the development of additional primary malignan-
cies, especially in the stomach and liver. This should be considered in the management and follow-up of patients with urologi-
cal cancers.
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Introduction
Multiple primary malignancies, first reported in the 1930s, 

were defined as: (1) each pathologically proved malignancy 
should be distinct and separate in anatomy; and (2) the secondary 
cancer should not be a metastasis or recurrence of the primary 
neoplasm [1]. In the past decade, the diagnostic rate of multiple 
primary malignancies has been emergently increased and 
become of concern. This phenomenon may be contributed to the 
development of medical technology and prolonging life span. The 
occurrence of additional primary neoplasms affecting all cancer 
patients was ranged from 6% to 15%, depending on their age 

and gender [2]. Previous retrospective studies had systematically 
demonstrated the prevalence and clinicopathological features of 
multiple primary malignancies in patients with lung cancer [3], 
gastric cancer [4,5], hepatic cancer [6,7] and colorectal cancer 
[8], respectively. According to accumulating meta-analysis of 
multiple primary malignancies, several pathological mechanisms 
had been implicated and etiological factors were classified as (1) 
chemotherapy- or radiotherapy-related; (2) genetic predisposing; 
and (3) environmental exposure factors [9]. The investigation data 
provided clinicians a deeper insight into the management of cancer 
patients with high risk factors of subsequent primary neoplasms.

Urological cancers, including cancers of the kidney, 
bladder, prostate and testicles, attributed to a major portion of 
all malignancies in European and American populations during 
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the past decades [10]. The prognosis of urological cancers was 
variable, depending on the clinical parameters of patients, tumor 
site and size, histological differentiation and treatment types. 
Of these cancers, prostate cancer also accounts for sixth most 
common cause of cancer mortality in Taiwan. However, few 
studies about urologic cancers with multiple primary malignancies 
were investigated. Therefore, we conducted this case series study 
to investigate clinical characteristics, laboratory data and treatment 
outcome of additional primary malignancies in Taiwanese patients 
with urologic cancers.

Materials and Methods
Between January 2009 and December 2013, clinical 

information of patients diagnosed with one of urological cancers 
and additional primary malignancies and receiving treatments and 
regular follow-up at the Far Eastern Memorial Hospital (FEMH) 
in New Taipei city, Taiwan, were obtained via a chart review in the 
study. All patients were Chinese residents. Clinical data included 
age, gender, family history of cancer, underlying comorbidities, 
date of diagnosis, tumor site, stage of each primary neoplasm, 
treatment of urological cancers and expiry date. To analyze patients 
with multiple primary malignancies, each primary malignancy was 
histopathologically verified; and 8 patients among 1381 suspected 
to have prostate cancer, 5 patients among 725 suspected to have 
urothelial cell carcinoma in bladder (UCC) and 1 patient among 
42 suspected to have Renal Cell Carcinoma (RCC) were enrolled. 

Addiotnally, 1 patient with prostate cancer and 4 patients with 
bladder cancer were excluded from the group of multiple primary 
malignancies because of incomplete clinical data.

The first recorded laboratory data of each patient were 
collected during admission or follow-up in outpatient department 
when diagnosis of multiple primary malignancies with urological 
cancers was established. The laboratory data, including 
hematological, biochemical and metabolic parameters were 
requested. Among these indicators, hematological parameters 
included White Blood Cell Count (WBC), Hemoglobin (Hb), 
Platelet (PLT) and Neutrophil-To-Lymphocyte Ratio (NLR); 
biochemical parameters included Aspartate Aminotransferase 
(AST), Alanine Transaminase (ALT), total bilirubin, creatinine, 
Blood Urea Nitrogen (BUN) and albumin; and metabolic 
parameters included fasting glucose, cholesterol, High Density 
Lipoprotein Cholesterol (HDL-C) and triglyceride. All laboratory 
values were measured by the automatic analyzer via standard 
laboratory procedures.

Data were presented as the mean ± standard deviation or case 
number (percentage). All statistical analyses were performed using 
the statistical software SPSS (version 19.0; SPSS Inc., Chicago, 
USA). Statistically significance was considered at p < 0.05.

Results
The clinical characteristics of patients with urological cancers 

and additional primary malignancies were listed in (Table 1). 

Variables Prostate Ca (n=8) UCC (n=5) RCC (n=1)

Age (y) 74.0±8.2 (61-86) 72.6±12.2 (57-91) 56

Gender 

 Male 8 (100.0) 2 (40.0) 0 (0)

 Female 0 (0) 3 (60.0) 1 (100)

FHC 

 Yes 2 (25.0) 1 (20.0) 0 (0)

 No 6 (75.0) 4 (80.0) 1 (100)

Stage

  I 0 (0) 1 (20.0) 0 (0)

 II 6 (75.0) 2 (40.0) 0 (0)

  III 1 (12.5) 2 (40.0) 1 (100)

  IV 1 (12.5) 0 (0) 0 (0)

Comorbidities

  CVD 4 (50.0) 1 (20.0) 0 (0)
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  HTN 4 (50.0) 1 (20.0) 1 (100)

  DM 1 (12.5) 0 (0) 1 (100)

CKD 0 (0) 1 (20.0) 1 (100)

PUD 1 (12.5) 0 (0) 0 (0)

  COPD 1 (12.5) 0 (0) 0 (0)

  Hepatitis B 1 (12.5) 2 (40.0) 1 (100)

Stroke 0 (0) 0 (0) 0 (0)

Survival rate (%)

  1-year 75.0 80.0 100

5-year 75.0 40.0 0

Prostate Ca: Prostate Cancer; UCC: Urothelial Cell Carcinoma in Bladder; RCC: Renal Cell Carcinoma; FHC: Family History of Cancer; CVD: 
Cardiovascular Disease; HTN: Hypertension; DM: Diabetes Mellitus; CKD: Chronic Kidney Disease; PUD: Peptic Ulcer Disease; COPD: 

Chronic Obstructive Pulmonary Disease. Data were expressed as mean ± standard deviation (range) or case number (percentage).

Table 1: Clinical characteristics of patients with urological cancers and additional primary malignancies.

The mean age was 74.0±8.2 years (range: 61-86 years) at 
the diagnosis of prostate cancer and 72.6±12.2 years (range: 57-91 
years) at the diagnosis of UCC; the age was 56 years at the diagnosis 
of RCC. All patients with prostate cancer and additional primary 
malignancies were male. Two patients with UCC and additional 
primary malignancies were male and other 3 were female. The 
patient with RCC and additional primary malignancies was female. 
Besides, 25% of prostate cancer-bearing patients (n=2) and 20% 
of UCC-bearing patients (n=1) had Family History of Cancer 
(FHC). There was no FHC in the patient with RCC. Among these 
patients, 75% of patients with prostate cancer were stage II (n=6); 
and 12.5% presented with stage III (n=1) and stage IV (n=1), 
respectively; and 87.5% (n=7) had the Gleason score more than 
6. Among patients with UCC, both stage II and III accounted for 
40% (n=2, respectively) and the other 1 was stage I. The UCC in 
high grade accounted for 75% (n=3). The stage in RCC-bearing 
patient was stage III. Both Cardiovascular Disease (CVD) and 
Hypertension (HTN) accounted for 50% of patients with prostate 
cancer (n=4, respectively); and 12.5% presented with Diabetes 
Mellitus (DM), peptic ulcer, Chronic Obstructive Pulmonary 
Disease (COPD) and hepatitis B, respectively. Comorbidities with 
hepatitis B accounted for 40% (n=2) and CVD, HTN and Chronic 
Kidney Disease (CKD) accounted for 20% (n=1) of patients with 
UCC, respectively. The RCC-bearing patient had comorbidities 
with DM, HTN, CKD and hepatitis B. The 1-year survival rate 
in these patients with urological cancers and additional primary 
malignancies was above 75%. The 5-year survival rate remained 
no significant change in patients with prostate cancer, but much 
decreased in patients with UCC and RCC.

The treatment of urological cancers in patients with multiple 
primary malignancies were shown in (Table 2). 

Treatment types of urological cancers No. (%)

Prostate Ca (n=8)

TUR-P 3 (37.5)

Thulium laser prostatectomy 2 (25.0)

Radical prostatectomy 2 (25.0)

Cryoablation 1 (12.5)

Chemotherapy 2 (25.0)

Radiotherapy 3 (37.5)

UCC (n=5)

TUR-BT 3 (60.0)

Partial cystectomy with pelvic 
lymphadenectomy 1 (20.0)

Chemotherapy 4 (80.0)

Radiotherapy 3 (60.0)

RCC (n=1)

Laparoscopic nephroureterectomy 1 (100)

Chemotherapy 1 (100)

Radiotherapy 0 (0)
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Prostate Ca: Prostate Cancer; UCC: Urothelial Cell Carcinoma 
in Bladder; RCC: Renal Cell Carcinoma; TUR-P: Transurethral 

Resection of The Prostate; TUR-BT: Transurethral Resection of The 
Bladder Tumor.

Table 2: Treatment of urological cancers in patients with multiple primary 
malignancies.

The most common treatment of prostate cancer in surgical 
intervention was transurethral resection of the prostate (37.5%, 
n=3); the subsequent ones were Thulium laser prostatectomy and 
radical prostatectomy (25%, n=2, respectively). Besides, 12.5% 
(n=1) received cryoablation, 25% (n=2) received chemotherapy 
and 37.5% (n=3) received radiotherapy. Among the patients with 
UCC, 60% (n=3) received transurethral resection of the bladder 
tumor and 20% (n=1) received partial cystectomy with pelvic 
lymphadenectomy. One patient with UCC did not received surgical 
treatment in consideration of his old age (20%, n=1). Also, 80% 
(n=4) had chemotherapy and 60% (n=3) had radiotherapy. The 

patient with RCC received laparoscopic nephroureterectomy and 
chemotherapy.

The site and occurrence of additional primary malignancies 
in patients with urological cancers were presented in (Table 3). All 
primary malignancies diagnosed in these urological cancer-bearing 
patients were metachronous. Of these patients, most of all were 
diagnosed with secondary primary cancers (92.9%, n=13); and one 
patient (7.1%, n=1) had tertiary primary malignancies with UCC. 
Gastric cancer (37.5%, n=3) was the most common other primary 
malignancy in patients with prostate cancer. Hepatocellular 
carcinoma (HCC) accounted for 40% (n=2), Colorectal Cancer 
(CRC), multiple myeloma (MM) and pancreatic cancer accounted 
for 20% (n=1), respectively. Among the patients with UCC, 
gastric and breast cancers were the most common other primary 
neoplasms (25%, n=2, respectively). Lung cancer and thyroid 
cancer accounted for 12.5% (n=1), respectively. The secondary 
primary cancer in the patient with RCC was HCC.

SPC Prostate Ca SPC UCC SPC RCC

Gastric Ca 3 (37.5) Gastric Ca 2 (25.0) HCC 1 (100.0)

HCC 2 (25.0) Breast Ca 2 (25.0)

CRC 1 (12.5) Lung Ca 1 (12.5)

MM 1 (12.5) Thyroid Ca 1 (12.5)

Pancreatic Ca 1 (12.5)

SPC: Secondary Primary Cancer; prostate Ca: Prostate Cancer; UCC: Urothelial Cell Carcinoma in Bladder; RCC: Renal Cell Carcinoma; gastric 
Ca: Gastric Cancer; HCC: Hepatocellular Carcinoma; CRC: Colorectal Cancer; MM: Multiple Myeloma; pancreatic Ca: Pancreatic Cancer; breast 

Ca: Breast Cancer; lung Ca: Lung Cancer; Thyroid Ca: Thyroid Cancer.

Table 3: Site of multiple primary malignancies in patients with urological cancers.

The laboratory data of these urological cancer-bearing patients with additional primary malignancies were shown in (Table 4). It 
seemed that these patients had mild anemia and liver function impairment when the diagnosis was established. It was also observed that 
those with prostate cancer and RCC had renal function impairment and hypoalbuminemia. Notably, the patient with RCC had a higher 
NLR of 4.28 when the diagnosis was established.

Variables Prostate Ca UCC RCC

Hematological

WBC (103/uL) 8.78±4.35 8.45±1.34 7.80

Hb (g/dL) 11.8±2.5 12.1±2.1 10.4

PLT (103/uL) 298.9±167.7 230.4±35.2 161

NLR 2.60±0.98 2.64±1.18 4.28

Biochemical

AST (U/L) 45.4±24.7 70.2±29.0 102

ALT (U/L) 66.8±56.1 57.0±34.2 64
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Total bilirubin (mg/dL) 2.01±2.51 1.10±0.85 0.7

BUN (mg/dL) 22.1±19.1 20.8±9.3 61

Creatinine (mg/dL) 1.77±1.55 0.99±0.39 3.81

Albumin (g/dL) 2.9±0.7 3.7±0.9 2.8

Metabolic

Glucose (mg/dL) 98.6±11.0 105.0±25.6 185

Cholesterol (mg/dL) 182.5±93.6 160.8±47.7 217

HDL-C (mg/dL) 55.4±36.3 66.8±19.8 48

Triglyceride (mg/dL) 295.7±325.1 81.5±44.1 196

Prostate Ca: Prostate Cancer; UCC: Urothelial Cell Carcinoma in Bladder; RCC: Renal Cell Carcinoma; WBC: White Blood Cell Count; Hb: 
Hemoglobin; PLT: Platelet; NLR: neutrophil-to-lymphocyte ratio; AST: Aspartate Aminotransferase; ALT: Alanine Transaminase; BUN: Blood 

Urea Nitrogen; HDL-C: High Density Lipoprotein Cholesterol.

Table 4: Laboratory data of patients with urological cancers and additional primary malignancies.

Discussion
Multiple primary malignancies, albeit rare, has been 

increasing epidemiologically in recent years. Whenever diagnosed, 
multiple primary malignancies often bring challenges to clinicians 
and patients according to the limitation of therapeutic options. 
Besides, it has been proposed that cancer patients are at higher risk 
of developing a second primary cancer than the general population 
[11]. Hence, the stratification of risk factors and mechanisms 
in multiple primary malignancies became important. The 
pathogenesis of multiple primary malignancies has been proposed 
according to a myriad of etiological factors, such as the therapeutic 
effect on cancer with chemo- or radiotherapy, hereditary or genetic 
susceptibility, specific viral infections and environmental exposure 
to heavy metal and chemicals [9,12]. However, some multiple 
primary malignancies were categorized as idiopathic and further 
investigation should be considered. 

The present study indicated that an increased risk ratio in 
development of the cancers in the stomach and liver was observed 
in prostate cancer-bearing patients. Furthermore, the most common 
other malignancies accompanied with UCC were found in the 
stomach and breast. A patient with multiple primary neoplasms 
of RCC and HCC was also reported. Overall, there was a high 
occurrence in additional primary malignancies of the stomach and 
liver in patients diagnosed with urological cancers. 

Beisland, et al. [13] reported that about 19% of RCCs 
with additional primary malignancies were synchronous in 
a retrospective review of 255 patients with multiple primary 
malignancies during a 7-year period. Moreover, the most common 
other malignancies accompanied with RCC were observed in the 

prostate, bladder, lung, breast and colon [13]. Furthermore, Xu, et 
al. [14] and Ozturk, et al. [15] reported the coexistence of (MM) 
and (RCC) in three patients, though this condition is extremely 
rare. Whereas Hemelrijck, et al. [16] found there was the highest 
occurrence of the lung and colon cancers accompanied with 
prostate cancer in a 30-year period retrospective study with 1718 
multiple primary cancer-bearing patients. Of these patients with 
prostate cancer, the most common secondary primary neoplasm 
was thyroid cancer in those treated with surgical intervention, 
HCC in those treated with radiotherapy, and urological cancers in 
those treated with hormone therapy when categorized with type of 
treatment [16]. Instead, Fan, et al. [17] reported that patients with 
prostate cancer tended to have a lower risk of developing second 
primary malignancies, but a significantly higher risk of subsequent 
thyroid cancer. These results were partially similar to the present 
study as all patients diagnosed with prostate cancer and HCC 
received radiotherapy in our series. Additionally, Pruthi, et al. [18] 
reported that patients with the bladder cancer had a higher risk 
for developing a secondary primary cancer of the kidney, lung, 
breast and prostate. Furthermore, Tian, et al. [19] reported that in 
patients developing UCC after renal transplantation may also have 
a risk of developing sarcoma, CRC and squamous cell carcinoma 
of skin. The difference in the frequency of urological cancers with 
additional primary malignancies between our study and previous 
investigations may contribute to the distinctions of nation, race, 
residential area, lifestyle and environmental exposure.

The major limitations of the present study were the small 
case number and the case series study design. The variability of 
cancer treatment and follow-up method by each physician and 
unavailability of long-term follow-up data were also restricted in 
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our series. Although the case number was limited in our study, we 
believed that our research could provide clinicians a newly insight 
into the relative risk for developing a secondary primary neoplasm 
and the following management of patients with urological 
malignancies in a Taiwanese population.

Conclusion
In conclusion, patients with urological cancers seemed 

to be associated with the development of additional primary 
malignancies, especially in stomach and liver. This should be 
considered in the management and follow-up of patients with 
urological cancers.
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