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BACKGROUND
•	 Remission, where symptoms spontaneously resolve, is seen in patients with chronic urticaria (CU)

•	 Chronic spontaneous urticaria (CSU), also known as chronic idiopathic urticaria (CIU), is a subtype of CU

•	 Limited literature currently exists regarding remission rates among patients with CU and CSU/CIU, and available estimates vary 

•	 Due to the requirements of economic modelling (e.g. cycle length), these estimates cannot be incorporated directly 

OBJECTIVE
•	 To adapt published remission rates in CSU patients to the needs of an economic model, using various statistical methods

METHODS

•	 A systematic review was conducted to identify literature on the natural course of CSU, with a focus on spontaneous remission 
rates1

•	 From this systematic review, four studies were selected on the basis of a similar study population to the target population in the 
economic model

–– Beltrani et al. (2002)2

–– Toubi et al. (2004)3

–– van der Valk et al. (2002)4

–– Nebiolo et al. (2009)5

•	 All the four papers reported the proportion of patients that would have undergone/not undergone remission at different  
time points

•	 The study by Nebiolo et al5 reported data for hypertensive (HTN) and non-hypertensive (non-HTN) cohorts. A discrepancy in 
the text was noted by Southampton Health Technology Assessments Centre (SHTAC) in the paper that switches the HTN and 
non-HTN cohort while reporting the results. The K-M curve was therefore used as it was considered more reliable and correct 
estimate from the study. The plots were extracted separately for the HTN and non-HTN curves and the weighted average was 
considered for the calculations

•	 The study by van der Valk et al. (2002)4 reported data for two populations, (i) CSU/CIU only and (ii) all forms of CU; therefore,  
a total of five populations were considered 

•	 A four-step approach was undertaken to identify the best possible distribution fit for data extrapolation and to generate 
appropriate remission rates (Figure 1)

•	 Remission rates were calculated for 78 years to correspond to the lifetime horizon used in the cost-effectiveness model

Figure 1. The four-step methodology

The data reported in each of the papers was extracted and converted to be in the same format. 
From each paper, the percentage of patients that have not remitted at specific time points 

(in months) was the desired output.

The extracted data in the suitable format were then used to run a Kaplan-Meier analysis 
(K-M analysis) to obtain the remission rate curves across the lifetime of the patients

Several statistical distributions (exponential, log-normal, weibull and log-logistic) were tested 
to identify the distribution best fitting the literature estimates. Lowest Kolmogorov-Smirnov (KS) 

distance was chosen as the criterion for the best fit distribution

Values obtained from the best fit distribution were further converted into rates for each 
4-week cycle length
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RESULTS

•	 The curve fit using different statistical distributions for all four papers are presented below (Figures 2–4)

Figure 2. Curve fit using different distributions on data points from Beltrani2 and Toubi3
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Figure 3. Curve fit using different distributions on data points from van der Valk4 
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Figure 4. Curve fit using different distributions on data points from Nebiolo5
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•	 Table 1 presents the Kolmogorov-Smirnov (KS) distance, i.e. differential estimates between the expected values and the actual 
fit values. A lower value means that the distribution is a better fit.

Table 1. K-S distance values for the fitted distributions

Distribution Beltrani2 Toubi3 van der Valk 
(CSU patients)4

van der Valk 
(all CU patients)4 Nebiolo5

K-S distance
Weibull 0.179 0.019 1.66 e-16 0.0428 5.55 e-17
Log normal 0.200 0.011 1.66 e-16 0.0261 1.66 e-16
Exponential 0.481 0.081 0.042 0.1205 0.099
Log logistic 0.152 0.012 2.22 e-16 0.0233 5.55 e-17  

•	 A summary of remission rates over 1, 3, 5, 10 and 20 years are depicted in Figure 5A. Yearly remission rates across 20 years are presented 
in Figure 5B. As the remission rates were calculated per 4-week cycle length, details for the first year are presented in Figure 5C.

Figure 5. Summary of remission in patients over time by source
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74.50% 93.19%12.92% 33.89% 49.74%

Van der Walk 
(All CU patients)4 22.81% 40.06%12.32% 29.47% 51.67%

Van der Walk 
(CSU patients)4 9.48% 24.25% 33.97% 48.96% 64.09%

Toubi3 34.01% 59.56% 70.76% 83.13% 91.52%

Beltrani2 37.67% 57.63% 66.49% 76.80% 84.67%

(C)

Cycle Week Beltrani Toubi
van der Walk 

(All CU patients)
van der Walk 

(CSU patients)
Nebiolo

1 4 8.33% 2.62% 0.30% 2.42% 1.06%

2 8 13.17% 6.34% 0.92% 3.81% 2.11%

3 12 16.98% 9.93% 1.65% 4.95% 3.15%

4 16 20.19% 13.26% 2.44% 5.95% 4.18%

5 20 22.98% 16.32% 3.25% 6.86% 5.20%

6 24 25.45% 19.14% 4.06% 7.69% 6.20%

7 28 27.67% 21.74% 4.87% 8.46% 7.19%

8 32 29.69% 24.15% 5.67% 9.19% 8.17%

9 36 31.53% 26.39% 6.46% 9.88% 9.14%

10 40 33.24% 28.48% 7.24% 10.53% 10.10%

11 44 34.82% 30.44% 8.00% 11.15% 11.05%

12 48 36.29% 32.28% 8.75% 11.75% 11.99%

13 52 37.67% 34.01% 9.48% 12.32% 12.92%

CONCLUSION
•	 This approach provides a robust statistical method for adapting the literature estimates as per the requirements of an 

economic model

•	 Due to the wide range of remission estimates in the literature face validation via expert clinical opinion is recommended  
to determine appropriate model inputs
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