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Sepsis remains challenging to teach in the intensive care unit (ICU), not due to a lack
of guidelines, but because clinical priorities must be continually reassessed as patient
physiology evolves. Although trainees are familiar with guideline recommendations,
they often hesitate at the bedside when multiple time-sensitive decisions compete
for attention. To address this gap, we implemented a time-axis-based framework to
structure sepsis case discussions during routine ICU teaching, including bedside rounds
and formal case reviews. This approach organizes management into four sequential
yet overlapping decision phases, helping maintain focus on immediate priorities while
anticipating subsequent changes. In our experience, trainees demonstrated improved
ability to articulate decision prioritization and escalation of care. Rather than introducing
new guideline content, the framework enhances the visibility of temporal prioritization
and clinical reasoning during discussion. By centering on timing and prioritization, it
complements guideline-based teaching and provides a clearer structure for time-critical
decision-making in ICU training.
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1 BACKGROUND

Sepsis remains a major contributor to global morbidity and
mortality and represents a core competency in intensive care
medicine [1, 2]. In practice, effective management requires
early recognition, timely prioritization of interventions, and
continuous reassessment as patient physiology evolves [2, 3].
These same features also make sepsis difficult to teach. Trainees
must make rapid decisions under uncertainty while responding
to alarms, incoming laboratory data, and competing demands
in the intensive care unit (ICU).

Sepsis education is commonly delivered through lectures,
guideline summaries, or algorithm-based teaching [3, 4].
While these approaches establish diagnostic criteria and rec-
ommended therapies, they may appear static when applied
to patients whose conditions change dynamically. In clinical
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settings, experienced intensivists continuously re-prioritize
actions based on evolving physiology, resource constraints,
and anticipated downstream risks [5, 6]. Although guidelines
specify what should be done, they rarely make explicit how
experts determine sequencing, deferment, or escalation.

In routine teaching, this decision-making process often remains
implicit. Faculty may perform appropriate actions without con-
sistently articulating the rationale for prioritization or escala-
tion at a given moment. As a result, trainees observe outcomes
but struggle to reconstruct the temporal organization of deci-
sions [7, 8]. This expert—novice gap is well described in the
clinical reasoning literature and is particularly pronounced in
fast-paced environments such as intensive care [9, 10].

When early sepsis management is presented as a checklist,
learners may focus on task completion rather than sequencing.
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Figure 1. Time-axis—oriented teaching framework for sepsis management in intensive care training. The framework organises sepsis man-
agement into four sequential but overlapping phases—early recognition, time-zero decision-making, early management, and reassessment with
escalation—highlighting how clinical priorities and decision-making evolve over time during routine ICU practice.

This can lead to indiscriminate action without clear prioritiza-
tion or escalation logic. Over time, such patterns may hinder
the development of adaptive reasoning required in situations
of diagnostic uncertainty or treatment failure [7, 11].

Case-based learning is widely used to support clinical reason-
ing by linking knowledge to authentic clinical contexts [12,
13]. However, case discussions vary across instructors and may
drift toward retrospective explanation rather than real-time
decision logic. A practical organizing structure is therefore
needed to anchor discussion in time and make shifting priori-
ties explicit as new information emerges [5, 14].

2 CONCEPTUAL BASIS OF THE FRAMEWORK

The framework is informed by educational perspectives that
emphasize learning through participation in authentic clinical
practice and through expert modelling in context [12, 15]. In
ICU training, clinical reasoning involves not only knowing rec-
ommended interventions but also recognizing how the “main
problem” evolves over time. This requires an understanding of
temporal priority—what demands immediate action, what can
be deferred, and what must be reassessed following initial
interventions.

Experienced intensivists develop this temporal awareness
through repeated clinical exposure and feedback [9, 10]. For
example, they learn when a borderline blood pressure should
prompt escalation and when it can be monitored while address-
ing a more urgent issue. These judgements are shaped by antici-
pated consequences, as early decisions create constraints and
opportunities for subsequent actions [6, 16]. Sepsis reasoning is
therefore inherently cumulative and time-dependent.

However, such reasoning is not easily acquired through obser-
vation alone. During rounds, faculty often act rapidly, and the
rationale underlying prioritization may remain implicit [7, §].
In addition, the pace of ICU work limits opportunities for
reflection. Without an explicit scaffold, trainees may struggle

https://doi.org/10.61189/371167pzghfw

to organize cases in real time and to link early decisions with
later escalation [11].

Accordingly, our teaching aim is to make the temporal struc-
ture of decision-making explicit. By organizing sepsis manage-
ment along a time axis, the framework externalizes the ques-
tions that experienced clinicians often apply implicitly. This
approach enables trainees to practice reasoning in the same
sequence as bedside decision-making, rather than relying sole-
ly on retrospective explanations of care [5, 14].

3 DESCRIPTION OF THE TIME-AXIS-BASED
TEACHING FRAMEWORK

The framework organizes sepsis management into four sequen-
tial yet overlapping phases. Rather than functioning as a rigid
checklist, these phases serve as a scaffold to guide attention
toward priorities, uncertainty, and escalation triggers during
case discussion. The overall structure is illustrated in Figure 1.

3.1 Phase 1: Early recognition

This phase focuses on identifying suspected infection and
acute organ dysfunction. Teaching emphasizes pattern recogni-
tion (e.g., evolving respiratory rate, changes in mental status),
interpretation of trends, and diagnostic vigilance in non-specif-
ic presentations [1, 2]. Trainees are prompted to explain why
sepsis is plausible at that moment, rather than enumerating dif-
ferential diagnoses.

3.2 Phase 2: Time-zero decision-making

Once sepsis is recognized, attention shifts to time-critical
actions. The focus is not only on what to do, but why a given
action takes priority. Trainees are asked to justify initial deci-
sions (e.g., antibiotics, cultures, hemodynamic support) and to
consider the potential consequences of delay [3, 5]. The con-
cept of “time zero” is also contextualized within local practice
(e.g., recognition during rounds versus overnight handover).
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Highlighting expert reasoning processes for sepsis management when teaching trainees
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Figure 2. Making expert clinical reasoning visible to trainees in sepsis management. The figure illustrates how expert clinicians externalise
temporal priorities and decision-making processes during case-based teaching, enabling trainees to observe, discuss, and gradually internalise

time-sensitive clinical reasoning.

3.3 Phase 3: Early management

This phase addresses initial hemodynamic optimization,
response monitoring, and interpretation of dynamic clinical
data. Trainees are guided to identify expected response sig-
nals and appropriate time frames for reassessment. Discussion
emphasizes linking early responses—or lack thereof—to sub-
sequent decisions, rather than viewing interventions as iso-
lated steps [2, 6].

3.4 Phase 4: Reassessment and escalation

Although reassessment is continuous, escalation reasoning is
treated as a distinct teaching focus. Trainees are encouraged to
define what constitutes an inadequate response, reconsider
alternative explanations, and determine when escalation is
warranted (e.g., vasopressors, source control, expanded diag-
nostics) [5, 16]. Particular attention is given to how early deci-
sions constrain later options, a common challenge for novice
learners.

4 EXTERNALIZING EXPERT CLINICAL REASONING
A central feature of the framework is the deliberate faculty ver-

balization of expert reasoning during case discussions. Faculty
are encouraged to “think aloud”, making explicit their prioriti-
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zation, uncertainty, and anticipation of downstream conse-
quences [7, 8]. In our experience, trainees benefit not only from
hearing decisions, but from understanding the trade-offs and
temporal logic underlying them.

Figure 2 illustrates how expert reasoning—often compressed
into brief bedside statements—can be unpacked into explicit,
sequential steps for teaching. For instance, rather than stating
“let’s start norepinephrine”, an instructor might elaborate:
“Adequate fluid resuscitation has been given, mean arterial
pressure remains low, lactate is rising, and further delay risks
worsening perfusion; initiating vasopressors now allows time
for ongoing reassessment of volume status”. Such expansions
make the temporal logic of escalation visible and reproducible.

This approach is consistent with educational frameworks
such as cognitive apprenticeship, which emphasize modelling,
coaching, and the explicit articulation of expert cognition [15,
17]. In practice, even brief “reasoning statements” can shift
case discussions from checklist-driven task completion toward
prioritization-based clinical decision-making.

5 PRACTICAL IMPLEMENTATION IN ICU TEACHING

The framework is designed to integrate into routine ICU
teaching rather than requiring a separate program. It is applied
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in three common contexts: (1) bedside rounds, (2) brief post-
admission case reviews, and (3) scheduled small-group ses-
sions. While the same time-axis-based questions are used
across settings, the depth of discussion is adapted to time con-
straints and trainee level [12, 13].

Teaching cases are typically drawn from recent ICU admis-
sions to ensure clinical relevance. Each case is reviewed chron-
ologically, with trainees asked to identify decision priorities at
each phase. Faculty then makes implicit reasoning explicit, par-
ticularly with respect to time-zero priorities and escalation trig-
gers. For junior trainees, the focus is on recognizing key clini-
cal signals and articulating a defensible order of priorities. For
more advanced learners, emphasis shifts toward trade-offs,
management of uncertainty, and the downstream implications
of early decisions [11, 18].

Because the framework prioritizes reasoning over assessment,
it can be implemented without formal testing or additional data
collection, supporting feasibility in time-constrained clinical
environments. In practice, this also facilitates adoption across
instructors by providing a shared structure for discussion rath-
er than introducing a resource-intensive curriculum [14, 19].
All teaching cases were fully de-identified prior to discussion.
According to institutional policy of The Affiliated Huai’an No.
1 People’s Hospital of Nanjing Medical University, this study
did not involve identifiable patient data and therefore did not
require formal ethical approval or informed consent.

6 EDUCATIONAL IMPLICATIONS

This time-axis-based framework provides trainees with a
structured approach to sepsis management that more closely
reflects real-time bedside decision-making. It does not replace
guideline-based teaching; rather, it addresses complementary
questions: what matters most now, what should happen next,
and what would prompt a change in course? Repeated engage-
ment with these questions across cases may support the devel-
opment of clearer prioritization and escalation reasoning in
time-sensitive care [7, 9].

For instructors, the framework also serves as a shared teaching
language. When multiple faculty members supervise the same
cohort, variability in case discussions is inevitable. A common
time-axis scaffold can enhance consistency while preserving
individual teaching styles and clinical perspectives. In addi-
tion, it provides a structured basis for feedback, enabling
instructors to comment not only on knowledge of guidelines
but also on how trainees prioritize decisions and respond to
evolving clinical information [15, 17].

Although described in the context of sepsis, this approach may
be applicable to other ICU conditions characterized by time-
critical decision-making and frequent reassessment, such as
undifferentiated shock, acute respiratory failure, and post-car-
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diac arrest care [5, 16]. Across these contexts, the central edu-
cational aim remains the same: to make temporal prioritization
explicit and amenable to deliberate practice.

7 LIMITATIONS

This article presents a conceptual teaching framework without
empirical evaluation of educational outcomes. Accordingly, no
conclusions can be drawn regarding its impact on trainee per-
formance or patient outcomes. Implementation is also likely to
vary across institutions, depending on faculty experience, clin-
ical workflows, and local teaching culture. Future studies could
examine how the framework influences clinical reasoning pro-
cesses, prioritization of decisions, and transfer of learning to
practice. At the same time, its flexibility may support adapta-
tion across diverse educational settings.

8 CONCLUSIONS

We describe a time-axis-based teaching framework for sepsis
management in ICU training that emphasizes timing, prioriti-
zation, and escalation reasoning. By making the temporal
dimensions of expert decision-making more explicit during
case discussions, the framework offers a practical approach to
supporting clinical reasoning in intensive care education.
Further research is needed to evaluate its effects on trainee
decision-making and its potential integration into routine ICU
practice.
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