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Background

Objectives

The aim of this study was to estimate the health and monetized socioeconomic burden, in terms of lost 
productivity, of adult patients with PNH treated with C5i in Germany and Japan.

Methodology
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Discussion and conclusion

The analysis focused on the productivity losses associated with PNH from the patient's perspective. 
It didn't take into account disease management costs, such as routine doctor visits and drug costs, 
or the burden on the healthcare system. The results should only be considered in the context of 
German and Japanese socio-economic factors and disease management guidelines.

Our study underlines that even with the systematic use of C5i, there is still a significant burden of 
disease associated with PNH, highlighting the need for improved PNH therapies. Furthermore, the 
results emphasize the relevance of including unpaid work in the evaluation of burden of disease 
studies to help obtain a broader picture of the assessed impact. Alternative treatment options may 
be beneficial to enhance PNH patient outcomes and reduce humanistic and economic burden in 
Germany and Japan.

Figure 2. Paid and unpaid work losses as % 
of total monetized burden in Germany

49.8%

50.2%

Figure 3. Paid and unpaid work losses as % 
of total monetized burden in Japan

42.6%

57.4%

Unpaid work Paid work

Table 1. Burden of PNH patients on C5i in Germany and Japan, per year

Figure 1. The three-state transition model
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Figure 4. One-way Sensitivity Analysis per patient, per year, Germany
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Figure 5. One-way Sensitivity Analysis per patient, per year, Japan
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Estimated
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In 2023, there were an estimated 825 and 1,040 patients diagnosed with PNH who received C5i in 
Germany and Japan, respectively. According to the International PNH Registry, the mean age of patients 
in each country was 45.1 years (standard deviation: 18.1), and women were slightly more likely to have 
PNH than men (53% vs. 47%).

The total monetized socioeconomic burden of PNH patients on C5i over the lifetime horizon was 
estimated at €813,9m (95% CI: €750-€930m.) and ¥242.6b (95%CI: ¥201-¥280b.) for Germany and 
Japan, respectively.

The average per patient-year monetized burden was €3,890 (95% CI: €3,430-€4,365) and ¥210,178 (95% 
CI: ¥182,959-¥238,251) for Germany and Japan, respectively. Table 1 shows the health and 
socioeconomic burden for the whole population and per patient, per year.

“Percentage of patients with moderate-to-severe fatigue” and “time spent for C5i IV infusion” were the 
major drivers of socioeconomic burden, accounting for 52.7% (19.6%) and 37.6% (56.5%) of the total 
monetized burden in Germany (Japan). Unpaid work losses represented 49.8% (42.6%) of the total 
productivity costs in Germany (Japan) (Figure 2, Figure 3).

One-way sensitivity analysis indicated that fatigue and time spent for C5i IV infusion were the main factors 
influencing the annual monetized burden, in both countries (Figure 4, Figure 5).

The probabilistic analysis results varied from -20.1% (-18.7%) to 9.8% (9.9%) as compared with the base 
case analysis in Germany (Japan).

An open-cohort, dynamic, three-state transition model was developed in in Microsoft Excel 365TM 

spreadsheet using Visual Basic for Applications (VBA), in a lifetime horizon (Figure 1).

The primary model outcomes which linked to productivity loss were a) number of red blood cell transfusions, 
b) percentage of patients with moderate-to-severe fatigue, c) hospital days and d) time spent for C5i IV 
infusion. The model cycle was one year, the initial age of patients was 18, and the lifetime horizon was 64 
(for Germany) and 67 (for Japan), reflecting average life expectancy. The probability of death for PNH 
patients on C5i was assumed to be the same as for the general population.

Productivity losses were defined as hours of paid and unpaid work lost due to the modeled outcomes, 
calculated based on productivity impairment rates derived from the literature. The Human Capital Approach 
was used to value total productivity losses 4, while the replacement cost approach was used to value unpaid 
labor losses 5.

Average wages in the German and Japanese economies were used to monetize the socioeconomic burden. 
Clinical data on model outcomes and patient distribution on C5i treatments were collected from the “Adelphi 
PNH Disease Specific Programme (DSP) 2022 dataset” 6-9. Disease epidemiology and patient demographics 
were based on the International PNH Registry, expert opinion, and published literature 10–13. Employment 
rates, hours worked, time spent on unpaid work, wage information, time spent for C5i IV infusion, and 
mortality rates for the general population were obtained from the Statistisches Bundesamt in Germany, 
Eurostat, the Statistics Bureau of Japan, the Ministry of Health, Labor and Welfare (MHLW) in Japan, 
country-specific Time Use Surveys and published literature 14–18.

Costs referred to the year 2022 and results were presented undiscounted in accordance with the related 
international literature 19,20.

Scenario analysis, one-way sensitivity analysis at ±20% parameter variation from the mean and 1,000 
bootstrapping iterations were also performed to assess the robustness of results and to produce 95% 
confidence intervals (95% CI).

Paroxysmal nocturnal hemoglobinuria (PNH) is a rare, acquired, potentially fatal hematopoietic stem cell 
disorder. PNH imposes a significant socioeconomic burden characterized by fatigue and hemolysis, and 
is associated with impact on quality of life and ability to work and perform activities of daily living 1.

C5 inhibitors (C5i; i.e., eculizumab and ravulizumab) have been the standard of care for PNH for the past 
decade. However, while C5i provide patients with a normal life expectancy, studies conducted on 
European and Asian populations have shown that PNH symptomatology does not resolve even under the 
long-term use of these treatments 2,3. Data on the socio-economic burden of PNH are scarce and will help 
to determine the true impact of the disease in cross-country analyses.
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