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Dear Editor,
Direct expenses associated with an intensive care unit 
(ICU) admission for sepsis average approximately 
€30,000 per patient [1]. However, the total healthcare 
costs to society are likely to be much higher as survivors 
of critical illness frequently suffer from long-term seque-
lae [2]. These may entail both physical and cognitive 
impairments, as well as various psychological symptoms, 
which together have been coined as the post-intensive 
care syndrome (PICS) [3]. Previous studies have reported 
both increased healthcare utilization and high costs 
directly following sepsis events [4]. Most of these reports 
did not account for the premorbid status of patients, nor 
did they assess the rates at which costs incurred imme-
diately after the event returned to baseline levels during 
follow-up, thereby precluding an accurate estimation 
of expenditure attributable to PICS. To overcome these 
limitations, we have measured healthcare utilization and 
costs in patients following sepsis during a 2-year follow-
up period, while correcting for trends in expenditure 
already present during the 2 years before the event, and 
explored the impact of age and comorbidities. We also 
investigated the association between expenditure and 
long-term health-related quality of life (HRQoL).

We analyzed 1-year survivors of sepsis enrolled in a 
prospective cohort study in two tertiary ICUs in the 
Netherlands in 2011 and 2012 [5]. Healthcare utilization 
and costs were derived from a Dutch insurance company 
database. Changes in trends and level of expenditure 

were assessed using interrupted time-series analysis. 
HRQoL was measured using self-reported information 
obtained using EuroQol five dimensions questionnaires 
(EQ-5D; EuroQol Group, Rotterdam, the Netherlands) 
completed and returned by a subgroup of patients 1 year 
after ICU admission.

Among 373 eligible patients, 16 were lost-to-follow-up, 
leaving 357 subjects for final analysis (Electronic Sup-
plementary Material (ESM) Fig. S1, Table S1). Monthly 
healthcare expenditure averaged €1035 (standard devia-
tion (SD) €2009) and €3533 (SD €5190) before and after 
the sepsis event, respectively (crude cost difference 
€2498, SD 4678; p  <  0.001) (Fig.  1; ESM Table S2). The 
increase in expenditure resulted predominantly from 
greater utilization of hospital care, long-term (home) 
care, and mental health care (ESM Table S2). After 
correction for baseline trends, the observed increase 
in monthly healthcare expenditure following sepsis 
remained [adjusted cost difference €2281, 95  % confi-
dence interval (CI) €1755–2807; p  <  0.001] (ESM Table 
S3). During follow-up, regression towards baseline reim-
bursement levels was observed in all subgroups, except in 
elderly patients with comorbidities  (ESM Table S4, Fig. 
S2). However, overall monthly expenditure 2  years after 
the event was still €1690 (95  % CI €601–2799) higher 
than predicted by baseline trends (ESM Table S3, Fig. 
S2). In a subgroup of 90 patients for whom follow-up was 
available, mean HRQoL was 0.70 (SD 0.26), with higher 
mean monthly expenditure after sepsis being negatively 
correlated with favorable outcome (Spearman’s correla-
tion coefficient −0.439; p < 0.001) (ESM Fig. S3). Further-
more, a greater increase in expenditure when comparing 
the periods before and after sepsis (rather than absolute 
costs) was also significantly correlated with lower HRQoL 
(Spearman’s correlation coefficient −0.410; p < 0.001).
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Although sepsis itself represents a severe but transient 
disease process, sepsis survivors generate substantial 
costs up to at least 2 years after the event which cannot 
be explained by pre-existing trends. Furthermore, the 
high utilization of healthcare resources after critical ill-
ness seems to represent a chronically diminished health 
status indicative of PICS.
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Fig. 1 Monthly healthcare expenditure in the 2 years preceding and 
following a sepsis episode (n = 357 patients). Monthly healthcare 
expenditure is depicted as the mean (thick dark line) with the stand‑
ard error (thin lines). Shaded area: the 6‑month periods leading up to 
and immediately trailing the sepsis event; costs incurred during this 
time interval were excluded from further analysis in order to eliminate 
potential carry‑over effects from charges that were directly related to 
the sepsis event rather than to utilization of chronic health services
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