
a Positive numbers on slanted lines indicate more Q-TWiST (weeks) for patients taking L+P versus P.
b Shading represents P values from the test of Q-TWiST differences between groups: light gray, P < 0.05; white, 0.05 < P < 0.1; dark gray, P > 0.1.

Threshold Utility Analysis

• The threshold utility analysis was carried out to determine combinations of utility weights 
under which Q-TWiST is statistically different between treatment groups.

• Treatment comparisons of Q-TWiST were made for a matrix of possible utility weight 
combinations where:

– µTWIST held constant at 1.

– µTOX and µREL varied from 0 to 1 by 0.25, resulting in 25 combinations.
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• Among patients with HER2+ MBC, treatment with lapatinib plus 
paclitaxel resulted in more quality-adjusted survival than with 
paclitaxel monotherapy. 

• When utilities for periods of TOX and REL were valued at half the 
utility of TWiST, the Q-TWiST difference was approximately 9 weeks, 
approximately 10% of the 96-week median OS in favor of lapatinib 
plus paclitaxel. 

• These fi ndings represent clinically important differences between 
treatment groups in quality-adjusted survival.
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• Overall survival (OS) was calculated for each treatment group using the product limit 
method. This method accounts for dropouts and differential follow-up; it is typically used 
to estimate the median time to event and a descriptive curve. The area under this curve 
represents the mean time to event.

• Curves were generated for progression-free survival (PFS) and for time with TOX. These 
curves were overlaid onto the OS curve. Table 1 presents defi nitions for health states.
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METHODS

The ITT population included 579 patients ages 23-87 years of which 91 were HER2+ (n = 52 
L+P, n = 39 P) based on FISH+ or IHC3+ irrespective of FISH (86 patients based on FISH+ or 
IHC3+ if FISH unknown; n = 49 L+P, n = 37 P). Table 2 presents number of patients 
experiencing each event. Figures 1 and 2 show survival curves. Analyses were restricted to 
the overall median survival of 96 weeks based on data through February 5, 2007.

RESULTS

CONCLUSION
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• The objective of this study was to compare the quality-adjusted survival experience 
among patients with HER2+ refractory advanced or metastatic breast cancer (MBC) 
treated with either lapatinib plus paclitaxel (L+P) or paclitaxel (P) alone. 

• Data source:

– Phase 3, randomized, multicenter, double-blind, placebo-controlled study (EGF30001) 
comparing L+P with P.

– Women with MBC who had not received prior therapy for metastatic disease.

• In a subgroup analysis of HER2+ (ErbB2+) patients, time to tumor progression for L+P 
was signifi cantly improved, with an emerging trend for survival benefi t. 

• The Quality-Adjusted Time Without Symptoms or Toxicity (Q-TWiST) method was used to 
compare the tradeoff between toxicities (TOX) and delayed progression in a prospectively 
defi ned subset of the randomized intent to treat (ITT) population that overexpressed 
HER2.

Table 1. Defi nitions for Health States

Health State Defi nition

TOX

• Time after randomization with grade 3/4 AEs before progression
• Truncated if AE duration was greater or equal to time to progression 

(i.e., censored as of progression or censoring for progression)
• Zero if no qualifying AEs prior to disease progression

TWiST

• Remaining time after TOX before progression
• Derived as the difference between mean PFS and mean TOX
• Censored at the time of the last independently assessed radiologic scan 

preceding the initiation of any alternative anticancer therapy

RELapse (REL)

• After progression, period until death from any cause or end of follow-up
• Derived as the difference between mean OS and mean PFS
• Censored as of last available contact with patient or data lock date 

(February 5, 2007)

• A sensitivity analysis was performed by redefi ning the TOX state to include all adverse 
events (AEs) of all grades.

• Analyses were performed on the prospectively defi ned HER2+ subgroup. The HER2+ 
population was composed of all randomized patients who received at least one dose of 
randomized therapy and who at baseline had documented amplifi cation of ErbB2 by 
fl uorescence in situ hybridization (FISH) or 3+ IHC3+ irrespective of FISH. A further 
subset of this population excluded patients for whom FISH status was unknown.

• The Q-TWiST score was calculated as follows:

Q-TWiST = (µTOX × TOX) + TWiST + (µREL × REL)

 where the multiplication of utility and time results in a quality-adjusted duration.

• Survival time is discounted under the assumption that days of sickness are of lower use 
to a patient than days without sickness.

Table 2. Patient Status by Treatment Group in HER2+ Subgroup ( n = 91)

Event L+P (n = 52) P (n = 39)

Grade 3/4 AEs 31 17

PFS event (progression or death due to any cause) 44 34

Deaths—all causes 20 19

Figure 1. Partitioned Survival Curve for Combination Therapy (L+P) in HER2+ Subgroup (n = 52) 
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Figure 2. Partitioned Survival Curve for Monotherapy (P) in HER2+ Subgroup (n = 39)
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Table 3 presents the unweighted mean durations of health states. 

Table 3. Mean Duration of Health States (Weeks) in the HER2+ Subgroup (n = 91)

Health State L+P (n = 52) P (n = 39) Difference
(L+P – P) P > | Z |a

TOX: Grade 3/4 AEs 12.8 6.2   6.5 0.0265

TWiST 27.3 20.5   6.8 0.1790

REL 38.4 39.7 –1.3 0.8171
a Null hypothesis: Difference [(L+P) – P] = 0.

Figure 3 illustrates the combinations of utility weights for TOX and REL that result in 
statistically signifi cant Q-TWiST differences between groups. Q-TWiST differences between 
the arms ranged from 5 to 13 weeks across utility weight combinations, with most tests 
providing a statistically signifi cant advantage of L+P over P (Figure 3A and Table 4). Results 
were similar in a sensitivity analysis regardless of grade (Figure 3B) and in a subset of the 
HER2+ population (n = 86) with patients excluded if FISH status was unknown (not shown).

Figure 3. Contour Graphs Showing Q-TWiST Difference (in Weeks) Between Treatments (L+P vs. P) at Varying Utility Levels for Sensitivity Analysis in HER2+ 
Subgroup (n = 91)a, b

Table 4. Q-TWiST Differences (Weeks) in the HER2+ Subgroup With TOX = Grade 3/4 AEs (n = 91)a

Utility 
for TOX

1.0 13.3 13.0 12.7 12.3 12.0

0.75 11.7 11.4 11.0 10.7 10.4

0.50 10.1 9.7 9.4 9.1 8.7

0.25 8.4 8.1 7.8 7.4 7.1

0 6.8 6.5 6.1 5.8 5.5

0 0.25 0.50 0.75 1.0

Utility for REL
a Light gray, P < 0.05; white, 0.05 < P < 0.1; dark gray, P > 0.1.

Positive numbers on slanted lines indicate more Q-TWiST (weeks) for patients taking L+P versus P.
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