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Summary Based on an increased frequency of early death (death within the first treatment cycle) in our two latest randomized trials of
combination chemotherapy in small-cell lung cancer (SCLC), we wanted to identify patients at risk of early non-toxic death (ENTD) and early
toxic death (ETD). Data were stored in a database and logistic regression analyses were performed to identify predictive factors for early
death. During the first cycle, 118 out of 937 patients (12.6%) died. In 38 patients (4%), the cause of death was sepsis. Significant risk factors
were age, performance status (PS), lactate dehydrogenase (LDH) and treatment with epipodophyllotoxins and platinum in the first cycle (EP).
Risk factors for ENTD were age, PS and LDH. Extensive stage had a hazard ratio of 1.9 (P = 0.07). Risk factors for ETD were EP, PS and
LDH, whereas age and stage were not. For EP, the hazard ratio was as high as 6.7 (P = 0.0001). We introduced a simple prognostic algorithm
including performance status, LDH and age. Using a prognostic algorithm to exclude poor-risk patients from trials, we could minimize early
death, improve long-term survival and increase the survival differences between different regimens. We suggest that other groups evaluate
our algorithm and exclude poor prognosis patients from trials of dose intensification.

Keywords: small-cell lung cancer; chemotherapy; early death; prognostis factors; sepsis

British Journal of Cancer (1999) 79(3/4), 515–519
© 1999 Cancer Research Campaign
Article no. bjoc.1998.0080


    
 
          
         




         


        

        

         

         
       


       

Received 26 January 1998
Revised 13 May 1998
Accepted 9 June 1998

Correspondence to: UN Lassen, The Finsen Center, Department of
Oncology, National University Hospital, 9 Blegdamsvej, 2100 Copenhagen,
Denmark
        
         




Treatment intensity






 


      
         

          
         



Prognostic factors


        
      
      
 
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Table 1 Summary of treatment regimens in trial LU-8109 and LU-8501

Trial (reference) Arm n Regimen

1981–85 I 152 LCMV alternating with DEV
(Pedersen et al, 1987) II 153 Arm I alternating with PvdH

III 150 LCVE alternating with LCVP,
LCVD, LCVVd, LCVM and LCVH

1985–91 I 162 PTV alternating with arm III
(Lassen et al, 1996) II 161 JTV alternating with arm III

III 159 CLV alternating with EDV and PVdH

All regimens administered in 4-week cycles. L, CCNU; C, cyclophosphamide;
M, methotrexate; V, vincristine; D, doxorubicin; E, etoposide; P, cisplatin; Vd,
vindesine; H, hexamethylmelamine; T, teniposide; J, carboplatin.

Table 2 Numbers of early deaths in relation to treatment regimen

Leucopenia WBCa nadir
Treatment arm ENTDb (%) ETDc (%) grade IV (%) median (mm–3)

1981–85 trial
(Pedersen et al, 1987)
I, n = 152 9 1 23 1700
II, n = 153 5 2 29 1500
IIIa, n = 150 9 9 61 760d

1985–91 trial
(Lassen et al, 1996) 1800
Ia, n = 162 10 6 22
IIa, n = 161 8 5 21 1600
III, n = 159 10 1 37 1300

ENTD, early non-toxic death; ETD, early toxic death; WBC, white blood cell
counts. aEpipodophyllotoxins and platinum during first cycle (EP); bENTD,
EP vs non-EP, P = n.s.; cETD, EP vs non-EP, P = 0.0002; dWBC nadir,
P < 0.0001, Mann–Whitney.
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Figure 1 Kaplan–Meier survival curve of 937 patients with SCLC (),
median survival 309 days (95% CI 289–329), compared with the survival
curve when all early deaths, defined as death during the first 4 weeks of
chemotherapy, were excluded (− −), median survival 344 days (95% CI
325–363)
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         
         


         
  

         











Statistical analysis


       χ





        
           
       
       




Treatment comparison

   
         
         
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Table 3 Pretreatment characteristics for early deaths and controls

ENTD ETD Controls
Factor n = 80 n = 38 n = 819 Significance

Age (median, years) 65 64 61 P<0.0005c

Men/women (%) 63/37 66/34 65/36 NSb

Stage L/E (%)a 24/76 42/58 58/42 P<0.0005b

PS (%)
WHO 0 3 3 23 P<0.0005c

WHO 1 19 27 44
WHO 2 24 27 19
WHO 3 33 24 10
WHO 4 21 19 4

AP (median, U 1–1) 444 293 217 P=0.01c

LDH (median, U 1–1) 1030 860 436 P=0.0005c

Liver metastases (%) 38 40 18 P<0.005b

Bone marrow metastases (%) 30 35 14

Brain metastases (%) 9 5 3

L/E, limited/extensive stage; PS, performance status; ENTD, early non-toxic
deaths; ETD, early toxic deaths; AP, alkaline phosphatase; LDH, lactate
dehydrogenase. aStage: ENTD vs ETD, P = 0.05; bchi-squared test;
cKruskal–Wallis test.

Table 4 Logistic regression analysis of factors of prognostic significance for
early death (ED), early non-toxic death (ENTD) and early toxic death (ETD)

Hazard ratio 95% CI Significance

Early death
Age 2.21 1.32–3.71 0.003
PS 2.06 1.66–2.56 <0.00005
Stage 1.15 0.65–2.03 0.6
LDH 1.62 1.35–1.95 <0.00005
EP 2.32 1.42–3.79 0.0008

Early non-toxic death
Age 2.58 1.38–4.83 0.003
PS 1.88 1.46–2.42 <0.00005
Stage 1.92 0.94–3.92 0.07
LDH 1.45 1.18–1.78 0.0004
EP 1.15 0.66–2.00 0.6

Early toxic death
Age 1.36 0.65–2.82 >0.4
PS 1.86 1.34–2.57 0.0002
Stage 0.55 0.23–1.32 0.2
LDH 1.59 1.20–2.10 0.001
EP 6.66 2.66–16.70 0.0001

PS, performance status (WHO); LDH, lactate dehydrogenase; EP,
epipodophyllotoxins and platinum during first cycle; CI, confidence interval.

Table 5 Algorithm for predicting risk of early death and poor prognosis

Characteristic Score

Performance status 3 or 4 2
LDH > twice upper normal level 1
Age ≥65 years 1

Sum score ≥2 allocates patients to risk group. LDH, lactate dehydrogenase;
upper normal level 450 U l–1.
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Figure 2 Kaplan–Meier survival curve of all 937 patients with SCLC (),
median survival 309 days (95% CI 289–329), compared with the favourable
prognosis group, n = 737 (– - –) median survival 351 days (95% CI 331–371),
and the poor prognosis group, defined as patients with PS 3 or 4 or LDH
> 900 units l–1 and age ≥65 years, n = 200 (- - -) median survival 133 days
(95% CI 86–180)
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

        
       





       
        

P  χ 

     

        
       
         
          
        

        

P  
     
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
        

  

        
         
    
        





         

          
 

   
  
P  

       
    
P  

        
        
       

















          
         
        




  
            






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

      

           
      


     

   

        






          
         

    
 
 
          
         
           

       
        
         


     
        



       


          
       

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