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Each year, 1.6 million Americans are hospitalized with sepsist. And, while most patients
now survive to hospital discharge, they face an increased risk for death in the months-to-
years after discharge?. Among older patients surviving sepsis hospitalization, 1 in 5 has a
late death due to the lasting effects of sepsis?.

Because of this late mortality, and also the well-described morbidity (e.g. new cognitive
impairment, functional disability) associated with surviving sepsis hospitalization3, the 2017
World Health Assembly resolution on sepsis specifically calls for “reducing the incidence of,
mortality from, and long-term complications of sepsis™. In this issue of Critical Care
Medlicine, Schuler et al. get us closer to understanding the drivers of late sepsis-related
deaths®.

Schuler et al. report on 30,000 patients admitted with sepsis, and carefully examine the
effect of each individual organ dysfunction on late mortality among patients surviving a
sepsis hospitalization®. Severity of organ dysfunction was calculated every 6 hours during
the hospitalization using modified SOFA scores. Notably, neurologic dysfunction was
measured not only by Glasgow Coma Scale, but also by extracting clinical documentation of
agitation or delirium—a clear strength of the study.

The effect of organ dysfunction on late mortality was then measured using several time-to-
event models, one for each organ dysfunction. In addition, to isolate the effect of acute organ
dysfunction on late mortality (independent of a patient’s risk for developing organ
dysfunction), the authors performed a thoughtful sensitivity analysis. They adjusted for pre-
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existing risk of organ dysfunction using a machine-learning-derived propensity score
developed from a// diagnoses (ICD-9 codes) in the year prior to sepsis.

Consistent with prior studies, the cohort had a high rate of late mortality. In-hospital
mortality occurred in just 9.4%, and was strongly associated with the severity of acute organ
dysfunction (particularly, neurologic, respiratory, and cardiac). However, by 3 years, 60% of
the cohort had died.

Of the six organ systems examined, neurologic dysfunction was most strongly associated
with late mortality. There was a 6% absolute increase in 1-year mortality among survivors
who experienced acute neurologic dysfunction. Interestingly, neither respiratory, cardiac, nor
renal dysfunction were associated with increased late mortality among patients surviving
sepsis hospitalization. These main findings were also replicated in the propensity-matched
sensitivity analysis.

A prior study of long-term mortality after critical illness found that cardiovascular,
respiratory, and liver dysfunction were strongly associated with long-term survival to 5
years®, It is important to note that Schuler et a/have focused on a slightly different question
—the effect of acute organ dysfunction on late mortality, among patients who survive sepsis
hospitalization.

Prior studies specifically examining this question of late mortality after sepsis have found
that use and duration of mechanical ventilation, vasopressors, and renal replacement therapy
are each associated with measureable increases in late mortality”-8 — although the impact of
these acute organ dysfunctions wanes with time®°. It is possible that these differing findings
may be due to measuring organ dysfunction vs. proxies of organ failure (mechanical
ventilation, vasopressors, and renal replacement). Alternatively, it may be because Schuler et
alhave studied a more recent cohort (2010-2013 hospitalizations), during which time the
use of sedation or injurious ventilator practices is perhaps less common.

This present study—one of the first to measure neurological dysfunction—found that, of six
measured organ systems, acute neurological dysfunction is most strongly associated with
late mortality in patients who have survived sepsis. While the study cannot prove a causal
relationship, it provides compelling evidence. The association between neurological
dysfunction and late mortality persists even after adjusting for baseline diagnoses,
suggesting that acute neurologic dysfunction is not merely a marker of poor outcomes, but
may also be a mediator of poor outcomes.

The importance of acute neurological dysfunction is supported by several prior studies.
Delirium is common, present in at least 30% of critical care patients!®11, and is an
independent predictor of 6-month mortalityl2. There is widespread agreement that
preventing delirium is important, and should focus on re-orientation, promotion of normal
sleep-wake cycles, and avoidance of deliriogenic triggers!3. Liberalizing ICU visitation
hours is also helpfull4.

However, there is poor consensus on the treatment of delirium in already-delirious patients.
Antipsychotics are used commonly, but have little supporting evidence, and have been
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associated with increased mortality and worse symptom control among inpatient palliative
care patients'®. Dexmedetomidine, in contrast, was recently shown to decrease the incidence
of post-operative delirium1®, and also shorten time to extubation among ventilated patients
with agitated delirium’—suggesting that it may be an effective pharmacologic option.

Beyond the challenge of treating patients with recognized delirium, it is often difficult to
detect and quantify the severity of acute brain injury—due the confounding effects of
sedation and pre-existing cognitive impairment. In preliminary studies, neuron-specific
enolase appears to be a potentially useful test for identifying and quantifying neurologic
dysfunction in septic patients!8, as well as for assessing response to treatment1®. However,
whether this test, or pharmacological treatment of delirium, can improve acute or late
mortality remains unproven.

As the number of patients surviving sepsis continues to grow, post-sepsis morbidity and late

morbidity are increasing public health concerns. We must consider the effect of our ICU care
on long-term survivorship. Schuler et al. nicely demonstrate that neurological dysfunction is

strongly associated with both acute and late mortality post-sepsis, and should be a key focus

of our treatment plan each day in the ICU.
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