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INTRODUCTION

In the absence of head-to-head trials, synthesis of clinical

effectiveness plays an essential role in health economic

evaluations. While traditional methods of network meta-

analysis (NMA) assume constant treatment effect over

whole time horizon, guidance from various health authorities

have indicated implausibility of the assumption and

suggested incorporation of external data further. This study

develops a new extrapolation technique called blended

survival curves into the NMA setting to leverage real-world

evidence for reliable extrapolation.

METHODOLOGY

The main idea of blended survival curves is to mix a flexible

model to fit the observed data 𝑺𝒐𝒃𝒔 in the best way and a 

parametric model encoding external assumptions on the 

expected behaviour of underlying long-term survival 𝑺𝒆𝒙𝒕. 

The “blended” survival curve is described as

𝑆𝑏𝑙𝑒 𝑡 𝜽 = 𝑆𝑜𝑏𝑠(𝑡|𝜽𝑜𝑏𝑠)1−𝜋(𝑡;𝛼,𝛽,𝑎,𝑏) × 𝑆𝑒𝑥𝑡(𝑡|𝜽𝑒𝑥𝑡)𝜋(𝑡;𝛼,𝛽,𝑎,𝑏)    

• where: 𝜋 𝑡; 𝛼, 𝛽, 𝑎, 𝑏 = Pr T ≤
𝑡−𝑎

𝑏−𝑎
𝛼, 𝛽 = 𝐹𝐵𝑒𝑡𝑎(

𝑡−𝑎

𝑏−𝑎
|𝛼, 𝛽) 

In the NMA of blended survival curves, it involves two

separate processes: 1) standard model fitted to the

network of short-term data; 2) external curves encoding

long-term assumptions. Finally, we blend them together.

ILLUSTRATIVE EXAMPLE

The blending hazard function is obtained as

ℎ𝑏𝑙𝑒 𝑡 = 1 − 𝜋 𝑡 × ℎ𝑜𝑏𝑠 𝑡 + 𝜋 𝑡 × ℎ𝑒𝑥𝑡 𝑡

+
𝑓𝐵𝑒𝑡𝑎(

𝑡−𝑎

𝑏−𝑎
)

𝑏−𝑎
× (𝐻𝑒𝑥𝑡 𝑡 − 𝐻𝑜𝑏𝑠 𝑡 )

RESULTS

CONCLUSION REFERENCES

Four non-small cell lung cancer (NSCLC) trials were used comparing gefitinib with

best-supportive care (BSC) (1 study) and gefitinib with docetaxel (3 studies).

Incorporating external information

• External data: Other trials were identified using BSC (1 study) and docetaxel (2

studies) with relatively longer follow-up until 20 months.
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For each treatment, the short-term and long-

term estimates are blended over the time 

interval between the 8 mo and 30 mo (𝑎 =
8, 𝑏 = 30) based on the weight function with 

𝛼 = 𝛽 = 3.

Figure 1: Graphical representation of the blended curve method

Figure 2: Graphical representation of the blended hazard

Figure 3: Framework of NMA modelling structure

• Expert judgement: clinical opinion is assumed for arm gefitinib, that 10% of the 

cohort would be alive beyond 20 months.
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Figure 6 External survival curve based on subjective judgement; fitting 

results of the Gompertz model to the synthetic dataset

Long-term extrapolation entirely driven by the

less mature data is highly implausible and

various assumptions can have a huge impact

on the survival estimate. The blending

approach in NMA allows for taking advantage

of external data to guide extrapolation.

Figure 7 Blended survival curves for BSC, docetaxel and gefitinib

Figure 8 Blended hazard curves for BSC, docetaxel and gefitinib

Table 1 mean survival time at 50 months for blended results and two separate 

components: observed and external estimates.
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