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ABSTRUCT 

Existence of synchronous multiple primary malignant tumors was not a 

significant risk factor for patients with newly diagnosed hematological 

malignancies. It is important to provide adequate treatment for both 

hematological malignancies and solid tumors appropriately. 

Background: Hematological malignancies are occasionally observed with 

synchronous multiple primary malignant tumors (sMPMTs) at diagnosis. We 

aimed to clarify the impact of sMPMTs on newly diagnosed hematological 

malignancies and consider optimal treatment strategies. Patients and 

methods: We analyzed the outcomes of 649 hematological malignancy patients, 

including 19 patients with sMPMTs (2.9%), and compared the outcomes 

between patients with and without sMPMTs. Results: The overall survival (OS) 

and disease-free survival (DFS) rates of patients with sMPMTs were 77% and 

70%, respectively, at 2 years; these rates were not statistically different from 

those of patients without sMPMTs (P = .17 and P = .64, respectively). 

Multivariate analysis showed that the presence of sMPMTs was not a significant 

prognostic factor for OS, DFS, or relapse [Hazard ratio (HR) 1.48 95%CI (0.65–

3.38), P = .35; HR 0.97 95%CI (0.46–2.10), P = .97; HR 0.79 95%CI (0.29–2.14), 
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P = .65]. In patients with sMPMTs, the order of treatment was not a significant 

prognostic factor. However, discontinuation of treatment was a marginal 

favorable factor and may reflect a selection bias. Conclusion: Existence of 

sMPMTs was not a significant risk factor for patients with newly diagnosed 

hematological malignancies. It is important to provide adequate treatment for 

both hematological malignancies and solid tumors at the physician’s discretion.   

 

Keywords: Synchronous multiple primary malignant tumors, Hematological 

malignancies, Solid tumors, Order of treatment, Treatment discontinuation  
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Introduction 

Synchronous multiple primary malignant tumors (sMPMTs) are occasionally 

diagnosed during screening tests of patients with newly diagnosed malignant 

neoplasms.1,2 Although it has been reported that special attention should be 

given to MPMTs, especially for head and neck cancer and urinary tumors,1 their 

prevalence is generally very low. Only sporadic case reports exist concerning 

hematological malignancies with sMPMTs.3-5  

Because multiple cycles of combination chemotherapy are the standard 

treatment, at least several months are necessary for the treatment of newly 

diagnosed hematological malignancies such as acute leukemia, malignant 

lymphoma, and multiple myeloma.6-10 Therefore, deciding when to treat the 

sMPMTs can be difficult. The physician must balance the risk of re-exacerbating 

the hematological disease due to insufficient treatment with the risk of 

exacerbating the untreated sMPMTs. No optimized treatment policy exists for 

hematological malignancies with sMPMTs. 

   In this study, we analyzed the prognostic impact of sMPMTs on patients with 

hematological malignancies. We also assessed the impact of treatment 

strategies on the outcome. 
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Patients and methods 

Patients 

sMPMTs were found in 19 patients with newly diagnosed hematological 

malignancies at Toyohashi Municipal Hospital between 2009 and 2015. 

Because these hematological diseases were non-Hodgkin lymphoma (NHL) and 

multiple myeloma (MM), a total of 649 patients diagnosed with those diseases 

during the same period were included in this study. The therapeutic strategies 

for patients with sMPMTs were according to physician choice. The study 

protocol was approved by the hospital’s institutional review board. 

 

Definitions 

sMPMTs were defined as solid tumors within 6 months of the diagnosis of 

hematological disease.11 Indolent NHL was defined as follows by reference to 

previous classifications12,13: follicular lymphoma, mucosa associated lymphoid 

tissue lymphoma, marginal zone lymphoma, or hairy cell leukemia. Other NHLs 

were defined as aggressive NHLs. Low-risk disease was defined by an 

international prognostic index (IPI) of low or low-intermediate NHL,14 and other 
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conditions were defined as high-risk disease. 

 

Statistical Analysis 

The primary endpoint of this study was the 2-year overall survival (OS) rate of 

patients with sMPMTs. The secondary endpoint was the comparison of the 

survival and relapse rates between patients with and without sMPMTs and the 

prognostic significance of sMPMTs. The two–sided χ2 test was used for 

categorical variables, and the Mann-Whitney U test was used for continuous 

variables. OS and disease-free survival (DFS) were estimated by the 

Kaplan-Meier method, and P values were calculated using a log-rank test.15,16 

Cumulative incidence of relapse was calculated by Gray’s method.17,18 Death 

without relapse was considered as a competing event for relapse. Univariate 

and multivariate analyses were performed using a Cox proportional hazard 

regression model.19 The covariates included in the multivariate analyses were 

age at diagnosis (≦ 75 vs. > 75), sex, disease diagnosis, grade of lymphoma, IPI, 

international staging system (ISS),20 disease risk, and presence or absence of 

sMPMTs. A significance level of P < 0.05 was used for all analyses. The STATA 

statistical software (Stata Corporation, College Station, TX, USA) was used for 



 8 

the analyses, which were based on all data available as of March 2016. 

 

Results 

Patient Characteristics 

The characteristics of the patients are shown in Table 1. sMPMTs were 

diagnosed in 16 of 505 NHL patients (3.2%) and 3 of 144 MM patients (2.1%). 

Among the 505 NHL patients, aggressive disease accounted for 77% (391/505) 

of cases and high-risk disease for 36% (184/505). No differences of distribution 

were observed between patients with and without sMPMTs regarding age, 

diagnosis, and disease risk. 

 

Survival  

The median follow-up period for survivors was 30 months (range, 0.6 to 79 

months). The OS of patients with sMPMTs was 77% at 2 years, and the OS of all 

patients was 80%. No statistically significant difference was observed between 

patients with and without sMPMTs (P = .17) (Figure 1A). Multivariate analysis 

showed that age (> 75), male sex and high-risk disease were significant risk 

factors for OS, whereas the presence of sMPMTs was not a significant risk factor 
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(Table 2).  

The DFS of patients with sMPMTs was 70% at 2 years, and the DFS of all 

patients was 65%. No statistically significant difference was observed between 

patients with and without sMPMTs (P = .64) (Figure 1B). Multivariate analysis 

showed that age (> 75) and high-risk disease were significant risk factors for 

DFS, whereas the presence of sMPMTs was not a significant risk factor (Table 

2). 

 

Relapse  

The cumulative incidence of relapse was 24% at 2 years, and no statistically 

significant difference was observed between patients with and without sMPMTs 

(P = .84) (Figure 1C). Multivariate analysis showed that high-risk disease was a 

significant risk factor for relapse and the presence of sMPMTs was not a 

significant risk factor (Table 2).  

 

Details of patients with sMPMTs 

The disease status and treatment outcomes of patients with sMPMTs are 

summarized in Table 3. Regarding hematological malignancy, diffuse large 



 10 

B-cell lymphoma was the most common disease (53%), and 11 of 19 patients 

(58%) had a high-risk disease. Most patients (84%) received chemotherapy as 

an initial treatment, and treatment was discontinued in 11 of 16 patients (69%) 

for a median of 60 days (rang, 36–113) for treatment of the comorbid solid tumor. 

Regarding solid tumor, gastric cancer was the most common concomitant solid 

tumor. Most patients (84%) were in a limited stage, and stage III or IV TNM 

classification was observed in only three patients. Of the six deceased patients, 

the solid tumor was the cause of death in four. 

 

Treatment strategy for patients with sMPMTs 

Treatment was initiated for the earlier-diagnosed disease in all except one of the 

patients with sMPMTs. Treatment priority was given to the hematological 

malignancy when its risk was high at diagnosis (P = .046). DFS was not 

significantly different according to the disease treated earlier (hematological 

malignancy earlier vs. solid tumor earlier: 83% vs. 53% at 2 years, P = .38).  

   After a median of four cycles of chemotherapy, treatment for the 

hematological malignancy was discontinued in 11 patients. The DFS of patients 

whose treatment was discontinued tended to be superior to that of those without 
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interruption of treatment (88% vs. 50% at 2 years, P = .05).   

    

Discussion 

This study collected the outcomes of hematological malignancy patients with 

sMPMTs, and analyzed the impact of sMPMTs. The survival of patients with 

sMPMTs was not significantly different from that of patients without sMPMTs. 

Because the presence of sMPMTs was not a significant prognostic factor, it is 

important to appropriately treat both the hematological malignancy and 

concomitant solid tumor. 

   To our knowledge, this report is the first to examine the influence of sMPMTs 

on patients with hematological malignancies. The number of patients with 

sMPMTs at the diagnosis of a hematological malignancy appears to be 

increasing. Two possible causes may account for this increase: the aging of 

patients and improvement of screening tests. Although the median age was the 

same between patients with and without sMPMTs, the age of the youngest 

patients with sMPMTs was older than that of patients without sMPMTs (60 years 

vs. 20 years).  

   A systematic full-body check has been performed as a screening test on the 
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diagnosis of hematological malignancies, especially for staging.21-23 Many 

sMPMTs have been detected through this process. Considering that the cancer 

incidence rate in Japan is 666 per 100,000 population (0.67%),24 the observed 

incidence of sMPMTs (19/649 = 2.9%) was high. This result indicates that more 

cancer was detected in patients with hematological malignancies than in the 

general population due to screening tests. The percentage of advanced-stage 

(stage III or IV TNM classification) was lower in this study (4/19 = 21%) than in 

patients at designated cancer care hospitals in Japan (33.7%)24, which also 

supports the efficacy of screening: tests at the diagnosis of hematological 

malignancies detected more early-stage cancer. The diagnosis of sMPMTs can 

therefore contribute to the early detection of an asymptomatic cancer.  

   The order of treatment is not associated with the prognosis of patients with 

sMPMTs. All but one of the patients were first treated for the disease that was 

detected earlier. Because this study was retrospective, the treatment strategies 

for each patient were according to physician choice. In a clinical situation, it is 

helpful to know that treatment policy based on the disease condition of the 

patient is acceptable for hematological malignancy patients with sMPMTs. 

   Surprisingly, the DFS of patients who experienced interruption of treatment 
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tended to be higher than that of patients without treatment interruption. This 

result may reflect a bias for interrupting treatment in patients whose prognosis 

was judged good, even if their treatment was discontinued. No data show a 

negative impact of treatment discontinuation for the other cancer at the doctor’s 

discretion.   

   This single-center study was limited by the small number of patients with 

sMPMTs. Although excellent databases of hematological disease exist for many 

countries and regions, these registries are often focused on the background and 

outcome of primary hematological diseases.25-28 Therefore, limited information is 

often available about comorbidities in such databases. Because we were able to 

access the medical records of our hospital, we could obtain details for both the 

hematological malignancies and solid tumors in this study. 

 

Conclusion 

In conclusion, the presence of sMPMTs was not a significant prognostic factor in 

newly diagnosed hematological malignancy patients. No specific order no 

optimal timing was identified for discontinuation of treatment. It is important to 

treat both hematological malignancies and solid tumors appropriately at the 
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physician’s discretion. 

 

Clinical Practice Points 

⋅ sMPMTs were observed in 2.9% of patients with newly diagnosed 

hematological malignancies. 

⋅ Survival were not significantly different between patients with and without 

sMPMTs. 

⋅ Treatment order was not a significant prognostic factor for patients with 

sMPMTs. 

 ⋅ Discontinuation of treatment did not have unfavorable effect on survival of 

patients with sMPMTs. 
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Table 1 Characteristics of Patients with Newly Diagnosed Hematological 

Malignancies according to the Existence of sMPMTs. 

  sMPMTs   Total 

  - + P   

No. of patients 630 19 
 

649 

Median age at diagnosis, y (range) 69 (20-99) 69 (60-86) 0.40  69 (20-99) 

Sex Male/Female 347/283 9/10 0.51  356/293 

Diagnosis 
  

0.94  
 

 FL 73 5 
 

78 

 MALT 21 0 
 

21 

 MZL 14 0 
 

14 

 Hairy cell 1 0 
 

1 

 DLBCL 310 10 
 

320 

 AITL 17 1 
 

18 

 PTCL 12 0 
 

12 

 MCL 8 0 
 

8 

 BL 6 0 
 

6 

 Extranodal NK/T 5 0 
 

5 

 EBV-LPD 4 0 
 

4 

 Plasmablastic lymphoma 4 0 
 

4 

 Other B-cell lymphoma 10 0 
 

10 

 Other T-cell lymphoma 4 0 
 

4 

 MM 141 3 
 

144 

Grade of lymphoma 
  

0.40  
 

 Indolent 109 5 
 

114 

 Aggressive 380 11 
 

391 

IPI 
  

0.52  
 

 Low 173 4 
 

177 

Low-intermediate 139 4 
 

143 

 High-intermediate 107 6 
 

113 

 High 69 2 
 

71 

 Missing 1 0 
 

1 

ISS 
  

0.86  
 

 I 28 1 
 

29 

 II 53 1 
 

54 

 III 56 1 
 

57 

 Missing 4 0 
 

4 

Risk 
  

0.52  
 

 Low 312 8 
 

320 

 High 317 11 
 

328 

 Missing 1 0   1 
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sMPMTs indicates synchronous multiple primary malignant tumors; FL, follicular lymphoma; 

MALT, mucosa associated lymphoid tissue; MZL, marginal zone lymphoma; DLBCL, diffuse 

large B-cell lymphoma; AITL, angioimmunoblastic T-cell lymphoma; PTCL, peripheral 

T-cell lymphoma; MCL, mantle cell lymphoma; BL, Burkitt lymphoma; EBV-LPD, 

Epstein-Barr virus-associated lymphoproliferative disease; IPI, international prognostic 

index; ISS, international staging system. 
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Table 2 Impact of sMPMTs among Patients with Newly Diagnosed 

Hematological Malignancies: Multivariate Analyses. 

Covariates 
Multivariate 

HR 95%CI P 

Overall survival 
   

Age at diagnosis, ｙ 
   

  ≦ 75 1.00  
  

  > 75 1.71  (1.22-2.39) 0.002  

Sex 
   

  Female 1.00  
  

  Male 1.57  (1.12-2.21) 0.01  

Risk 
   

  Low 1.00  
  

  High 3.10  (2.13-4.50) <0.001 

sMPMTs 
   

  (-) 1.00  
  

  (+) 1.48  (0.65-3.38) 0.35  

    
Disease-free survival 

   
Age at diagnosis, ｙ 

   
  ≦ 75 1.00  

  
  > 75 1.33  (1.01-1.73) 0.04  

Risk 
   

  Low 1.00  
  

  High 2.61  (1.98-3.44) <0.001 

sMPMTs 
   

  (-) 1.00  
  

  (+) 0.97  (0.46-2.10) 0.97  

    
Relapse 

   
Risk 

   
  Low 1.00  

  
  High 2.41  (1.75-3.32) <0.001 

sMPMTs 
   

  (-) 1.00  
  

  (+) 0.79  (0.29-2.14) 0.65  

sMPMTs indicates synchronous multiple primary malignant tumors. 
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Table 3 Details of Patients with sMPMTs. 

Hematological malignancy 
 

Solid tumor 
     

Disease Age 
P

S 

IPI/ 

ISS 
Risk 

Initial 

treatm

ent 

First 

evalu

ation 

Discontin

uation (d) 
Relapse 

DFS 

(mo) 

Last 

evalu

ation 

  Site 
Stage 

(TNM) 

Treatm

ent 

First 

evalu

ation 

Discontin

uation (d) 
Relapse 

Last 

evalu

ation 

Diagnosed 

earlier 

Treated 

earlier 

Last 

state 

OS 

(mo) 

Causes of 

death 

DLBCL 78  1 H-I High Chemo CR Y (70) N 60  CR 
 

Colon IIA Ope CR N N CR Hemato Hemato Alive 60  
 

FL 66  0 H-I High Chemo CR Y (113) Y 25  PD 
 

Stomach IA Ope CR N N CR Hemato Hemato Alive 44  
 

DLBCL 65  0 H-I High Chemo CR Y (79) N 31  CR 
 

Stomach IA ESD CR N N CR Hemato Hemato Dead 31  Pneumonia 

FL 66  0 L-I Low Ope CR N N 30  CR 
 

Rectum I 
Chemo

-Ope 
CR N N CR Solid Solid Alive 30  

 

DLBCL 86  1 L-I Low Chemo PR Y* N 18  CR 
 

Liver I RFA CR N N CR Hemato Hemato Alive 18  
 

DLBCL 60  1 Low Low Chemo CR N N 7  CR 
 

Colon II  Ope CR N Ｎ CR Solid Solid Alive 7  
 

DLBCL 83  2 H-I High Chemo PR N N 6  PR 
 

Stomach IB None PD NA NA PD Solid Hemato Dead 6  
Gastric 

cancer 

FL 73  2 L-I Low None SD NA NA 6  SD 
 

Lung IA 
Chemo

-Ope 
CR N N CR Solid Solid Alive 6  

 

DLBCL 69  2 Low Low Chemo CR N N 6  CR 
 

Pancreas III Ope PR N Y PD Solid Solid Dead 6  
Pancreas 

cancer 

DLBCL 66  3 High High Chemo CR Y (36) N 48  CR 
 

Stomach IA ESD CR N N CR Hemato Hemato Alive 48  
 

DLBCL 68  1 H-I High Chemo CR Y* N 8  CR 
 

Tongue II Ope CR N N CR Hemato Hemato Alive 8  
 

FL 86  0 H-I High Chemo PD N NA 7  PD 
 

Stomach IA None SD NA NA SD Hemato Hemato Dead 7  Lymphoma 

DLBCL 67  0 High High Chemo CR N Y 53  CR 
 

Lung IV 
Chemo

-RT 
PR N N CR Solid Solid Alive 76  

 

DLBCL 74  0 Low Low Chemo CR Y (38) N 3  PR 
 

Stomach IA ESD CR N N CR Hemato Hemato Alive 3  
 

FL 68  0 L-I Low Chemo PR Y* N 32  PR 
 

Stomach IIIA 
Ope-C

hemo 
PD Y (137) NA PD Solid Solid Dead 32  

Gastric 

cancer 

AITL 75  0 Low Low Chemo CR Y (50) N 19  CR 
 

Stomach IA ESD CR N N CR Hemato Hemato Alive 19  
 

MM 62  0 I High None SD NA NA 4  SD 
 

Pancreas IV None PD NA NA PD Hemato NA Dead 4  
Pancreas 

cancer 

MM 75  0 II High Chemo PR Y (50) N 11  PR 
 

Stomach IB Ope CR N N CR Hemato Hemato Alive 11  
 

MM 79  1 III High Chemo SD Y (82) N 15  SD   Colon I Ope CR N N CR Hemato Hemato Alive 15    
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PS indicates performance status; IPI, international prognostic index; ISS, international staging system; DFS, disease-free survival; OS, overall survival; DLBCL, diffuse large B-cell lymphoma; FL, follicular lymphoma, AITL, angioimmunoblastic T-cell 

lymphoma; MM, multiple myeloma; Chemo, chemotherapy; Ope, operation; CR, complete remission; PR, partial remission; SD, stable disease; PD, progressive disease; NA, not applicable; ESD, endoscopic submucosal dissection; RFA, radiofrequency 

ablation; RT, radiotherapy; Hemato, hematological malignancy; Solid, solid tumor. 

*Treatment was not restarted after treatment of the solid tumor. 
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Titles and legends to figures 

Figure 1 Outcomes according to the Existence of sMPMTs. 

(A) Overall survival; (B) Disease-free survival; (C) Cumulative incidence of 

relapse. 
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