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Management
of Sepsis in
Hospitalized
Patients
Sepsis is the leading cause of death worldwide.

Mortality has improved in the past few decades
but remains high, and survivors frequently have

long-term complications. Initial diagnostic evaluation
focuses on risk stratification and source and pathogen
identification. Treatment includes intravenous fluids,
vasopressors, steroids if shock is present, antimicrobial
therapy targeting the most likely source of infection,
and source control. Patients with shock or high-risk
organ failure syndromes should be admitted early to
an intensive care unit. After initial antimicrobials and
resuscitation, care should focus on antimicrobial dees-
calation, volume management, and high-quality sup-
portive care. Shared decision making about goals of
care and transitions is important to support survivors
after discharge.
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Sepsis—life-threatening organ dysfunc-
tion due to infection—results in 19million
hospitalizations and more than 5 million
deaths each year, making it the costliest
condition and the most common cause
of in-hospital mortality in the United
States (1–6). Nearly 50 million incident
cases of sepsis and 11 million sepsis-
related deaths occur annually, repre-
senting nearly 20% of all global deaths
(1). Although changing definitions and
coding practices in the United States
affect sepsis epidemiology, sepsis
incidence and mortality have both
decreased over the past 30 years (1, 2).
However, the incidence and mortality
of sepsis show considerable global
disparities, with the highest burden in
sub-Saharan Africa and parts of Asia.

Sepsis is a syndrome that is defined by
criteria set forth by expert consensus.
In 1992, the first definition of sepsis
(Sepsis-1) required presence of infec-
tion and 2 or more systemic inflamma-
tory response syndrome (SIRS) criteria
(abnormalities of temperature, heart
rate, respiratory rate, or leukocyte
count) (7). This original definition
included 2 gradations of severity:
severe sepsis, and septic shock. In 2016,
the sepsis definition was updated
(Sepsis-3) to require acute organ dys-
function caused by a dysregulated
host response to infection, and SIRS
was eliminated from the definition
due to a widely recognized lack of
specificity (8).

Diagnosis
What is the clinical presentation
of sepsis?
The presentation of sepsis is hetero-
geneous. Patients may have symp-
toms specific to the site of infection
(for example, urinary tract, pneumo-
nia, skin and soft tissue) and general
features of infection (such as fever, fa-
tigue, or anorexia). Specific vital sign
abnormalities might include hyperther-
mia, with a temperature exceeding
38 �C; hypothermia, with a tempera-
ture below 36 �C; tachycardia, with a
heart rate exceeding 90 beats/min in
adults; hypotension, with a systolic
blood pressure less than 90 mm Hg;
or tachypnea, with a respiratory rate
exceeding 20 breaths/min in adults.
Laboratory findings might include
leukocytosis (leukocyte count >12 �
109 cells/L), leukopenia (leukocyte
count <4 � 109 cells/L), or bandemia
(>10% band forms on differential).
Two or more abnormalities in tem-
perature, heart rate, respiratory rate,
and leukocyte count comprise SIRS,
which has a pooled sensitivity of 88%
but specificity of only 26% for identi-
fying sepsis (3). Clinicians should be
especially alert for signs and symp-
toms of acute organ dysfunction such

as confusion, decreased urine output,
or jaundice when considering a sepsis
diagnosis.

Before developing hypotension, patients
with sepsis may experience a decrease
in systemic vascular resistance due
to vasodilation. Alternatively, cardiac
output may be elevated due to com-
pensatory increases in heart rate or
stroke volume. As sepsis progresses,
patients may develop shock (defined
as systolic blood pressure <90 mm
Hg, mean arterial pressure [MAP]
<70 mm Hg, or a decrease in systemic
blood pressure >40 mm Hg below
baseline) due to a decrease in stroke
volume and cardiac output from myo-
cardial depression and ongoing vaso-
dilation (Table 1).

Unfortunately, no signs and symptoms
can effectively confirm or rule out sep-
sis, and sepsis should be on the differ-
ential for all patients with severe illness
without a definitive alternate diagnosis.
Widespread implementation of elec-
tronic health records and advances in
computational technology have cata-
lyzed efforts to improve early detection
of sepsis through electronic decision
alerts. Evidence on the effectiveness of

1. Stevenson EK, Rubenstein
AR, Radin GT, et al. Two
decades of mortality trends
among patients with severe
sepsis: a comparative
meta-analysis. Crit Care
Med. 2014;42:625-631.
[PMID: 24201173]

2. Rudd KE, Johnson SC,
Agesa KM, et al. Global, re-
gional, and national sepsis
incidence and mortality,
1990–2017: analysis for
the Global Burden of
Disease Study. Lancet.
2020;395:200-211. [PMID:
31954465]

3. Fernando SM, Tran A,
Taljaard M, et al. Prognostic
accuracy of the Quick
Sequential Organ Failure
Assessment for mortality in
patients with suspected
infection: a systematic
review and meta-analysis.
Ann Intern Med.
2018;168:266-275. [PMID:
29404582]

4. Vincent JL, Moreno R,
Takala J, et al. The SOFA
(Sepsis-related Organ
Failure Assessment) score
to describe organ dysfunc-
tion/failure. On behalf of
the Working Group on
Sepsis-Related Problems of
the European Society of
Intensive Care Medicine.
Intensive Care Med.
1996;22:707-710. [PMID:
8844239]

5. Singer M, Deutschman CS,
Seymour CW, et al. The
Third International
Consensus Definitions for
Sepsis and Septic Shock
(Sepsis-3). JAMA.
2016;315:801-810. [PMID:
26903338]

6. Ortega RN, Rosin C,
Bingisser R, et al. Clinical
scores and formal triage for
screening of sepsis and
adverse outcomes on ar-
rival in an emergency
department all-comer
cohort. J Emerg Med.
2019;57:453-460.e2.
[PMID: 31500993]

7. Goulden R, Hoyle M-C,
Monis J, et al. qSOFA, SIRS
and NEWS for predicting
inhospital mortality and
ICU admission in emer-
gency admissions treated
as sepsis. Emerg Med J.
2018;35:345-349. [PMID:
29467173]

8. Pullyblank A, Tavar�e A,
Little H, et al; West of
England Patient Safety
Collaborative.
Implementation of the
National Early Warning
Score in patients with sus-
picion of sepsis: evaluation
of a system-wide quality
improvement project. Br J
Gen Pract. 2020;70:e381-
e388. [PMID: 32269043]
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these tools is mixed. The widely used
Epic Sepsis Model was shown to per-
form poorly in real-world settings (9),
while a recent stepped-wedge random-
ized trial reported improved mortality
during the electronic sepsis alert inter-
vention period (10). Implementation
factors such as the timing, type, and
targeting of the alert are but a few
aspects of electronic sepsis alerts that
require further study (9).

How should clinicians approach the
initial work-up for suspected sepsis?
Initial diagnostic work-up should focus
on 2 goals: risk stratification and patho-
gen identification. Risk stratification for
mortality is accomplished by evaluating
hemodynamic status and organ func-
tion. Patients with a systolic blood pres-
sure less than 90 mm Hg or a MAP less
than 65 mm Hg despite receiving
adequate fluid resuscitation are clas-
sified as having septic shock, which is
associated with mortality of 30% to
40% (8). Organ dysfunction should be
assessed using the Sequential Organ
Failure Assessment (SOFA) score (4)
or the quick SOFA (qSOFA) (5). The
SOFA score evaluates organ dysfunc-
tion across 6 components: cardio-
vascular, respiratory, renal, hepatic,
neurologic, and coagulation. Patients
receive 0 to 4 points for each compo-
nent, with higher scores indicating
greater severity of illness. An increase
in SOFA score of 2 or more indicates
in-hospital mortality greater than 10%.
The qSOFA is a simplified bedside clin-
ical risk stratification tool, with poorer
outcomes more likely with the pres-
ence of 2 or more of the following

criteria: respiratory rate of 22 breaths/min
or greater, altered mentation, or systolic
blood pressure of 100 mm Hg or less. In
contrast to SOFA, the qSOFA does not
require laboratory testing; however, vali-
dation studies indicate poor sensitivity of
qSOFA (3). Other general deterioration
indices like the National Early Warning
Score (NEWS) can be helpful in risk
stratification (11). The NEWS is calcu-
lated from temperature, blood pres-
sure, heart rate, respiratory rate,
oxygenation, and level of conscious-
ness and is one of the best-validated
scores for sepsis (6–8). Measurement
of serum lactate is recommended in all
patients with suspected sepsis to identify
occult shock (9). Lactate levels greater
than 4 mmol/L are associated with in-
hospital mortality (10).

In addition to risk stratification, clinicians
should rapidly confirm and assess the
source of infection. Blood cultures are
recommended in most cases and
should be drawn before antibiotic
administration as sensitivity is reduced
when they are drawn afterward (12).
Testing for viral pathogens (for exam-
ple, influenza viral testing) should be
considered, particularly when patients
present with signs and symptoms of
respiratory infection. Imaging is often
necessary (for example, chest radiog-
raphy for pneumonia or computed to-
mography [CT] scan for abdominal
source) and should be considered as
soon as feasible. Imaging may also be
needed early to identify a focus of
infection that requires drainage. For
example, CT may be considered to

9. Evans L, Rhodes A,
Alhazzani W, et al.
Surviving Sepsis
Campaign: international
guidelines for manage-
ment of sepsis and septic
shock 2021. Crit Care Med.
2021;49:e1063-e1143.
[PMID: 34605781]

10. Casserly B, Phillips GS,
Schorr C, et al. Lactate
measurements in sepsis-
induced tissue hypoperfu-
sion: results from the
Surviving Sepsis
Campaign database. Crit
Care Med. 2015;43:567-
573. [PMID: 25479113]

11. Martin GS, Mannino DM,
Moss M. The effect of age
on the development and
outcome of adult sepsis.
Crit Care Med. 2006;
34:15-21. [PMID:
16374151]

12. Zampieri FG, Bagshaw
SM, Semler MW. Fluid
therapy for critically ill
adults with sepsis: a
review. JAMA.
2023;329:1967-1980.
[PMID: 37314271]

Table 1. Hemodynamic Changes Associated With Sepsis and Septic Shock

Hemodynamic Parameter Early Sepsis (Compensatory) Septic Shock (Decompensated)*

Systemic vascular
resistance

Decreased due to
vasodilation

Decreased further

Stroke volume Maintained or increased Decreased due to poor preload
Cardiac output Normal or elevated Decreased in setting of impaired myocardial

function
Pulse pressure Normal or elevated Decreased in setting of low cardiac output

* Treatment with fluid resuscitation and vasopressors affects presentation of septic shock.
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identify nephrolithiasis and hydroneph-
rosis for a patient presenting with septic
shock and kidney injury. Procalcitonin is
not recommended to diagnose sepsis,
as randomized controlled trial (RCT)
data show no difference in mortality, du-
ration of hospital or intensive care unit
(ICU) stay, or effect on harm and costs
(13).

What are established risk factors for
sepsis?
Patients of any age and health status
can develop sepsis, but older age and
comorbid conditions are strong risk
factors. Age greater than 65 years con-
veys 13.1-fold greater odds of devel-
oping sepsis compared with younger
age and is a risk factor for mortality
(11, 14). Comorbid conditions such as
diabetes, chronic kidney or liver dis-
ease, HIV, and long-term use of immu-
nosuppressive medications are risk
factors due to impaired immune sys-
tem function (15). Cancer increases
risk for sepsis, and patients with can-
cer are more likely than patients with-
out cancer to be hospitalized with
sepsis after adjustment for age and
gender (16). Hospitalization within

the prior 3 months increases risk for
sepsis by 3-fold, particularly if the
index hospitalization was for sepsis
(17). Growing evidence indicates that
social elements, such as low socio-
economic status and neighborhood
disadvantage, increase risk for sepsis
and sepsis-attributable mortality (18,
19) (Table 2).

Diagnosis... Sepsis is defined as life-threatening organ dysfunction caused by a dysre-
gulated response to infection. The clinical presentation of sepsis varies, and clinicians
should include sepsis in the differential diagnosis for all patients presenting with severe
illness. Risk factors include older age, immunosuppression, recent hospitalization, and
pathogen virulence. Initial evaluation should include detailed history, physical examina-
tion, and targeted diagnostic evaluation for risk stratification and pathogen identifica-
tion, including blood cultures in most cases.

CLINICAL BOTTOM LINE

Treatment
Sepsis and septic shock are medical
emergencies requiring prompt treat-
ment. The initial focus of treatment is to
restore and maintain organ perfusion
and to treat an underlying infectious
cause. Thus, patients with suspected
sepsis should receive a bundle of care
that includes prompt intravenous fluids
and vasopressors as needed to restore

perfusion and treatment with antimi-
crobials to treat the underlying infec-
tion. Guidelines such as the Surviving
Sepsis Campaign (SSC) and quality
measures such as the Centers for
Medicare & Medicaid Services (CMS)
Severe Sepsis and Septic Shock
Management Bundle (SEP-1) exist to
help hospitals measure and improve

13. Evans L, Rhodes A,
Alhazzani W, et al.
Surviving Sepsis
Campaign: international
guidelines for manage-
ment of sepsis and septic
shock 2021. Intensive
Care Med. 2021;47:
1181-1247. [PMID:
34599691]

14. Kuttab HI, Lykins JD,
Hughes MD, et al.
Evaluation and predictors
of fluid resuscitation in
patients with severe sep-
sis and septic shock. Crit
Care Med. 2019;47:
1582-1590. [PMID:
31393324]

15. Nguyen HB, Jaehne AK,
Jayaprakash N, et al. Early
goal-directed therapy in
severe sepsis and septic
shock: insights and com-
parisons to ProCESS,
ProMISe, and ARISE.
Critical Care. 2016;20:
160. [PMID: 27364620]

16. Rivers E, Nguyen B,
Havstad S, et al; Early
Goal-Directed Therapy
Collaborative Group. Early
goal-directed therapy in
the treatment of severe
sepsis and septic shock. N
Engl J Med. 2001;345:
1368-1377. [PMID:
11794169]

17. ProCESS Investigators;
Yealy DM, Kellum JA,
Huang DT, et al. A
randomized trial of proto-
col-based care for early
septic shock. N Engl J
Med. 2014;370:1683-
1693. [PMID: 24635773]

18. ARISE Investigators;
ANZICS Clinical Trials
Group; Peake SL, Delaney
A, Bailey M, et al. Goal-
directed resuscitation for
patients with early septic
shock. N Engl J Med.
2014;371:1496-1506.
[PMID: 25272316]

19. Mouncey PR, Osborn TM,
Power GS, et al; ProMISe
Trial Investigators. Trial of
early, goal-directed resus-
citation for septic shock. N
Engl J Med. 2015;372:
1301-1311. [PMID:
25776532]

Table 2. Risk Factors for Sepsis

Category Risk Factors

Demographic
characteristics

Older age

Comorbid
conditions

Diabetes
Cancer
Chronic kidney disease
Chronic liver disease
HIV
Long-term use of immuno-
suppression medication

Health care use Hospitalization within past
90 d

Intensive care unit
admission

Acute illness Bacteremia
Community-acquired
pneumonia

Socioeconomic
factors

Neighborhood socioeco-
nomic status

Race
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performance in delivering optimal
sepsis care (Table 3).

The SSC guidelines were first launched
in 2002 as a global multisociety, multi-
specialty initiative to reduce sepsis mor-
tality. In 2004, the first set of guidelines
focused on early sepsis recognition and
management. The guidelines regularly
incorporate new research and evolv-
ing care practices, with updated ver-
sions published in 2008, 2012, 2016,
and 2021.

What fluids should be administered to
patients with suspected sepsis, and
how should they be administered?
Initial treatment of sepsis includes fluid
administration with the therapeutic goal
of quickly reversing hypoperfusion (12).
The SSC International Guidelines for
Management of Sepsis and Septic
Shock 2021 recommend at least 30 mL
of intravenous crystalloid fluid per
kilogram of body weight given within

3 hours in patients with sepsis-induced
hypoperfusion or septic shock (weak
recommendation given low quality of
evidence) (13). The recommendation
for 30 mL/kg was based on observa-
tional data suggesting that failure to
receive this volume within 3 hours of
sepsis onset increased odds of in-hos-
pital mortality and length of ICU stay
(14). In a single-center trial of early
goal-directed therapy (16), a resusci-
tation protocol that included fluids,
vasopressors, inotropes, and erythro-
cyte transfusion to reach prespecified
resuscitation targets reduced mortality,
and this practice was widely adopted
(15). However, 3 subsequent multicen-
ter RCTs of a protocol-based approach
to early sepsis treatment—ProCESS in
the United States, ARISE in Australasia,
and ProMISe in the United Kingdom—

found no survival benefit (17–19). Lack
of mortality benefit between protocol-
ized resuscitation and usual care in

Table 3. Sepsis Resuscitation Early Care Bundles

Care Bundle Hemodynamic Support Antibiotics Testing

Centers for
Medicare &
Medicaid
Services Severe
Sepsis and
Septic Shock
Management
Bundle (SEP-1)

Give weight-based fluid
bolus (30 mL per kilo-
gram of body weight)
if hypotension is pres-
ent or lactate level is
≥4.0 mmol/L within
3 hours of sepsis
recognition

Add vasopressors within
6 hours of sepsis pre-
sentation if hypoten-
sion persists

Administer antibiotics
within 3 hours from
sepsis recognition

Obtain blood cultures
before administering
antibiotics

Measure lactate within
3 hours

Repeat lactate mea-
surement if initial level
is >2.0 mmol/L

Repeat volume status
and tissue perfusion
assessment

Surviving Sepsis
Campaign
guidelines (2021)

For patients with sepsis-
induced hypoperfu-
sion (mean arterial
pressure <65 mm Hg
or lactate level
≥4 mmol/L), give
≥30 mL of intravenous
crystalloid per kilo-
gram of body weight
within first 3 hours
(weak recommenda-
tion, low quality of
evidence)

For adults with septic
shock or high likeli-
hood of sepsis,
administer antimicro-
bials immediately,
ideally within 1 hour
of recognition
(strong recommen-
dation, low quality of
evidence)

For adults with possi-
ble sepsis without
shock, recommend
time-limited course
of rapid investigation
and administer anti-
biotics within 3 hours
if concern about
infection persists
(weak recommenda-
tion, very low quality
of evidence)

Rapid assessment for
infection and lactate-
guided resuscitation
are recommended

Annals of Internal Medicine In the Clinic ITC5 © 2025 American College of Physicians
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these trials may be because early intra-
venous fluid resuscitation and antibiot-
ics have become standard care.

Fluid therapy should be given in rapidly
infused boluses (for example, 500 mL
over 5minutes, or 250mL for patients at
high risk for volume overload) with close
assessment of hemodynamic response.
Fluid boluses should be continued in
the resuscitative phase of septic shock
until the MAP no longer increases with
small boluses, lactate improves, or com-
plications suggesting overresuscitation
occur (such as pulmonary edema) (12).
Several tests of fluid responsiveness can
be used to guide the decision to admin-
ister further intravenous fluids (Table 4).

Intravenous fluids are classified as
crystalloid solutions containing water
and electrolytes (for example, 0.9%
sodium chloride or Ringer lactate) or
colloid solutions that contain water,
electrolytes, and a larger compound
(such as albumin). Multiple RCTs have
shown that resuscitation with albumin
does not improve mortality compared
with resuscitation with crystalloid (20).

A secondary analysis of patients with
sepsis in a pragmatic trial of saline ver-
sus balanced crystalloids in patients
in the ICU found that 30-day mortality
was lower in patients receiving bal-
anced crystalloid (such as Ringer lac-
tate) compared with normal saline,
although other RCTs did not replicate
this finding (21–23). Most experts rec-
ommend using balanced crystalloid
(Ringer lactate or Plasma-Lyte) over
normal saline or albumin in patients
with sepsis and septic shock (12, 20).

When should antimicrobials be given
for patients with suspected sepsis?
Recommendations for how quickly
antibiotics should be administered vary
based on the severity of the patient’s
presentation (presence vs. absence of
shock) and the likelihood that infection
is present (possible or probable sep-
sis). Antimicrobials should be adminis-
tered immediately (within 1 hour) for
patients with septic shock, defined as
persistent hypotension with MAP less
than 65 mm Hg or lactate level above
2 mmol/L (5), regardless of the likeli-
hood of infection (13). Antibiotics should

20. Meyer NJ, Prescott HC.
Sepsis and septic shock. N
Engl J Med. 2024;391:
2133-2146. [PMID:
39774315]

21. Zampieri FG, Machado FR,
Biondi RS, et al; BaSICS
investigators and the
BRICNet members. Effect
of intravenous fluid treat-
ment with a balanced so-
lution vs 0.9% saline
solution on mortality in
critically ill patients: the
BaSICS randomized clini-
cal trial. JAMA. 2021;326:
1-12. [PMID: 34375394]

22. Finfer S, Micallef S,
Hammond N, et al; PLUS
Study Investigators and
the Australian New
Zealand Intensive Care
Society Clinical Trials
Group. Balanced multie-
lectrolyte solution versus
saline in critically ill
adults. N Engl J Med.
2022;386:815-826.
[PMID: 35041780]

23. Brown RM, Wang L,
Coston TD, et al. Balanced
crystalloids versus saline
in sepsis. A secondary
analysis of the SMART
clinical trial. Am J Respir
Crit Care Med. 2019;200:
1487-1495. [PMID:
31454263]

Table 4. Common Tests of Fluid Responsiveness in Sepsis

Fluid Responsiveness
Test Description Considerations

Passive leg raise After starting with the head
elevated to 45 degrees,
rapidly reposition the
patient by lowering the
head and lifting the foot of
the bed so the legs are ele-
vated at 45 degrees for
2 minutes while cardiac out-
put or related parameters
are measured to determine
fluid responsiveness (26–28)

Improvement in cardiac output
or other parameters due to the
“auto-bolus” induced by pas-
sive leg raise is a very useful
marker of fluid responsiveness
in a hemodynamically unstable
patient (positive likelihood ra-
tio, 11 [95% CI, 7.6 to 17];
pooled specificity, 92%; nega-
tive likelihood ratio, 0.13 [95%
CI, 0.07 to 0.22]; pooled sensi-
tivity, 88%)

Respiratory variation
in inferior vena cava

Ultrasonographic assessment
of size and degree of inspir-
atory collapse

Dependent on sonographer skill
Correlates with central venous
pressure; not a direct measure
of fluid responsiveness

Capillary refill time The examiner applies manual
pressure to the ventral as-
pect distal phalanx nailbed
until it blanches, holds for
10 seconds, and then
releases, recording the
number of seconds until
normal color returns; a refill
time >3 seconds is consid-
ered abnormal

Resuscitation targeting capillary
refill time (compared with lac-
tate-targeted resuscitation) was
associated with lower mortality
(34.9% vs. 43.4%; P ¼ 0.06),
less organ dysfunction, and
lower treatment intensity (26)
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also be administered within 1 hour for
patients without shock but with a high
likelihood of sepsis. These recommen-
dations are supported by observatio-
nal data showing mortality reduction
with prompt antibiotic administration
(24–26).

For patients with sepsis without shock,
the relationship between time to anti-
microbial therapy and mortality is less
consistent, although mortality seems
to increase with delays beyond 3 to
5 hours. Guidelines now recommend
a 3-hour timing target for patients
without shock and possible infection
to allow additional time for diagnostic
evaluation. A retrospective study of
166 559 hospitalized adult patients
treated in the emergency department
(ED) for suspected serious infection
provided empirical support for the
most recent guidelines aligning anti-
biotic timing targets with risk and like-
lihood of sepsis. In patients with possible
sepsis without shock, mortality was
low (2%) despite a conservative time
to administration of antibiotics (median,
5.5 hours [interquartile range, 3.2 to
9.8 hours]) (27).

What antimicrobials should be given?

The most common sites of infection
associated with sepsis are pulmonary
(40% to 60% of cases), genitourinary
(11% of cases in the critically ill popula-
tion), and gastrointestinal (10% of cases
in the critically ill population) (28, 29).
The decision to use broad-spectrum
antibiotics empirically should be based
on presence of risk factors; evidence in
community-onset sepsis indicates that
drug-resistant organisms are isolated
in less than 10% of patients treated
with broad-spectrum agents (30).
Guidelines provide recommendations
for initial antimicrobials based on
the most likely source of infection.
Antibiogram data based on local,
population-based infection rates should
also be used to guide initial antimicrobial
selection. Early consultation with an
infectious diseases expert may be
appropriate for patients with a history

of infection with multidrug-resistant
or particularly virulent organisms.

Antimicrobial coverage targeting
methicillin-resistant Staphylococcus
aureus (MRSA) should be part of em-
pirical treatment for patients at high risk
for MRSA infection, including those with
a history of MRSA infection; receipt of
intravenous antibiotics within 90 days;
recurrent skin and soft tissue infections;
invasive devices, such as indwelling
venous catheters; hemodialysis; and
hospitalization within 30 days (9). An
antimicrobial with antipseudomonal
coverage, such as cefepime or piper-
acillin–tazobactam, should be given
to patients at risk for infection with
resistant gram-negative bacteria (9).
In the ACORN RCT comparing cefe-
pime and piperacillin–tazobactam, treat-
ment with piperacillin–tazobactam did
not increase the incidence of acute kid-
ney injury or death; however, treatment
with cefepime resulted in more neuro-
logic dysfunction (31).

In general, only one agent targeting
gram-negative bacteria is needed,
although local antibiotic resistance
patterns and severity of illness should
be considered. Double gram-negative
coverage can be considered for
patients with specific risk factors,
such as severe immunosuppression
or history of Pseudomonas infection,
or in units with high local resistance
patterns to gram-negative isolates
(32). Therapy should be narrowed to
a single agent once susceptibilities
for the causative agent are determined.
Empirical antifungal coverage should
be considered only for patients at high
risk for fungal infection (9). Risk factors
for fungal infection include immuno-
suppression, total parenteral nutrition,
longer ICU stays (generally >1 week),
indwelling intravascular devices, and
emergency gastrointestinal or hepa-
tobiliary surgery (33).

What are the key components of
source control in patients with sepsis?
Source control involves the identifica-
tion and removal of an infection source

24. Seymour CW, Gesten F,
Prescott HC, et al. Time to
treatment andmortality dur-
ing mandated emergency
care for sepsis. N Engl J
Med. 2017;376:2235-
2244. [PMID: 28528569]

25. Liu VX, Fielding-Singh V,
Greene JD, et al. The tim-
ing of early antibiotics
and hospital mortality in
sepsis. Am J Respir Crit
Care Med. 2017;196:
856-863. [PMID:
28345952]

26. Peltan ID, Brown SM,
Bledsoe JR, et al. ED
door-to-antibiotic time
and long-term mortality
in sepsis. Chest.
2019;155:938-946.
[PMID: 30779916]

27. Taylor SP, Kowalkowski
MA, Skewes S, et al. Real-
world implications of
updated Surviving Sepsis
Campaign antibiotic tim-
ing recommendations.
Crit Care Med. 2024;52:
1002-1006. [PMID:
38385751]

28. Prescott HC. The
epidemiology of sepsis.
In: Wiersinga WJ,
Seymour CW, eds.
Handbook of Sepsis.
Springer; 2018:15-28.

29. Prescott HC, Harrison DA,
Rowan KM, et al.
Temporal trends in mor-
tality of critically ill
patients with sepsis in the
United Kingdom, 1988–
2019. Am J Respir Crit
Care Med. 2024;209:
507-516. [PMID:
38259190]

30. Rhee C, Chen T, Kadri SS,
et al; CDC Prevention
Epicenters Program.
Trends in empiric broad-
spectrum antibiotic use
for suspected community-
onset sepsis in US hospi-
tals. JAMA Netw Open.
2024;7:e2418923.
[PMID: 38935374]

31. Qian ET, Casey JD, Wright
A, et al; Vanderbilt Center
for Learning Healthcare
and the Pragmatic Critical
Care Research Group.
Cefepime vs piperacillin-
tazobactam in adults hos-
pitalized with acute infec-
tion: the ACORN
randomized clinical trial.
JAMA. 2023;330:1557-
1567. [PMID: 37837651]

32. Kang C-I, Kim S-H, Park
WB, et al. Bloodstream
infections caused by anti-
biotic-resistant gram-neg-
ative bacilli: risk factors
for mortality and impact
of inappropriate initial
antimicrobial therapy on
outcome. Antimicrob
Agents Chemother.
2005;49:760-766.
[PMID: 15673761]

33. Kett DH, Azoulay E,
Echeverria PM, et al;
Extended Prevalence of
Infection in ICU Study
(EPIC II) Group of
Investigators. Candida
bloodstream infections in
intensive care units: anal-
ysis of the Extended
Prevalence of Infection in
Intensive Care Unit Study.
Crit Care Med.
2011;39:665-670.
[PMID: 21169817]

Annals of Internal Medicine In the Clinic ITC7 © 2025 American College of Physicians

Downloaded from https://annals.org by Pontificia Univ Catolica De Chile on 11/16/2025.



to halt the systemic response and
ongoing microbial contamination of
a normally sterile organ, tissue, or body
cavity via debridement, decompres-
sion, or drainage. The SSC guidelines
recommend that source control meas-
ures be implemented within 12 hours
after diagnosis, as delays are associ-
ated with increased mortality (34–37).
Source control is commonly considered
for abdominal infections but should
be considered for all organs, including
chest infections (empyema, lung ab-
scess) or central nervous system infec-
tions (for example, brain abscesses
or ventriculitis). Catheter-associated
urine or bloodstream infections typi-
cally require removal of the catheter
to obtain source control. If no clear
source of sepsis is apparent based
on physical examination and initial
rapid diagnostic evaluation, cross-
sectional imaging using CT should
be ordered to identify foci of infec-
tion (38).

When should steroids be given for
sepsis?
Sepsis can result in impairment of the
hypothalamic–pituitary–adrenal axis and
a “relative adrenal insufficiency.”Multiple
randomized trials have shown faster
resolution of septic shock with admin-
istration of hydrocortisone (a gluco-
corticoid). For example, in the 2008
CORTICUS trial of 499 patients with
septic shock, hydrocortisone adminis-
tration was associated with faster re-
versal of shock (3.3 vs. 5.8 days) but
no difference in 28-day mortality (39).
In the larger 2018 ADRENAL trial of
3800 patients, hydrocortisone also
resulted in faster resolution of shock
with no difference in 28- or 90-day
mortality (40). Two of 3 major random-
ized trials of hydrocortisone with the
addition of fludrocortisone (a mineralo-
corticoid)—a French trial published in
2002 and the APROCCHSS trial pub-
lished in 2018—demonstrated both
faster resolution of shock and mortal-
ity benefit. A recent systematic review
of 45 RCTs concluded that steroids

may reduce mortality in sepsis and
hasten reversal of septic shock but
may also increase risk for hyperglyce-
mia, hypernatremia, and neuromuscu-
lar weakness (41). The dose–response
analysis suggested an optimal dose
around 260 mg of hydrocortisone per
day or equivalent (42).

In 2024, the Society for Critical Care
Medicine provided a focused update
on use of corticosteroids in sepsis,
pneumonia, and acute respiratory dis-
tress syndrome (43). Drawing on results
of APROCCHSS and the CAPE COD
trial, in which hydrocortisone reduced
28-day mortality compared with placebo
for patients with severe community-
acquired pneumonia, a conditional
recommendation for the use of ste-
roids in patients with septic shock and
a strong recommendation for the use
of corticosteroids for severe commu-
nity-acquired pneumonia were made
(43, 44). The panel recommended
against high-dose, short courses of
corticosteroids (>400 mg hydrocorti-
sone equivalent per day for <3 days)
for adults with septic shock. No rec-
ommendation on the use of fludro-
cortisone was made due to limited
evidence.

What vasopressors should be given in
patients with septic shock, and when?
Vasopressors should be started when
there is no further hemodynamic
improvement with fluid administration
(for example, MAP no longer increases
with bolus) or a patient starts to de-
velop complications (such as pulmo-
nary edema) from fluids. In an RCT
of 1563 patients, there was no mor-
tality difference with a fluid-restrictive
approach (less fluid and earlier use of
vasopressors) versus a fluid-liberal
approach for sepsis-induced hypoten-
sion that persisted after initial fluid
resuscitation (45). Norepinephrine is
the recommended first-line vasopressor
for septic shock (strong recommenda-
tion in SSC guidelines). Norepinephrine
is a potent a1- and b1-adrenergic
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receptor agonist, and its use results in
vasoconstriction and an increase in
MAP. Norepinephrine can be adminis-
tered safely through a peripheral intra-
venous catheter with appropriate
protocols in place and careful moni-
toring (46, 47). Reported rates of extra-
vasation via peripheral administration
are low, and tissue injury with extrava-
sation is rare (48). Although protocols
vary, peripheral vasopressors should
only be administered when placement
of the intravenous line is confirmed,
ongoing monitoring for patency occurs,
and an extravasation management plan
is in place. For prolonged vasopressors
(>48 hours) or high-dose vasopressors
(for example, >15 mcg of norepineph-
rine per minute), placement of a central
venous catheter should be considered.

The SSC guidelines recommend titrating
vasopressors to target a MAP of
65 mm Hg during the initial resusci-
tation period. In a multicenter, open-
label trial in 776 patients with septic
shock (SEPSISPAM), targeting a higher
MAP of 80 to 85mmHg did not result in
a significant mortality difference com-
pared with a target of 65 to 70 mm Hg;
however, a prespecified subgroup analy-
sis found less renal replacement therapy
in patients with preexisting chronic
hypertension who were randomly
assigned to higher MAPs (49). An RCT
of “permissive hypotension” (targeting
a MAP of 60 to 65 mm Hg) compared
with usual care in patients aged 65 years
or older with septic shock found there
was less exposure to vasopressors with-
out a mortality difference in the permis-
sive hypotension group (the mean MAP
achieved in this group was 67 mm Hg)
(50). Given the current evidence, we
believe targeting a MAP of 65 mm Hg
is reasonable for most patients with
septic shock.

If the MAP remains inadequate after
norepinephrine, vasopressin may be
added as a second agent. Vasopressin
is an endogenous peptide hormone

that binds V1 receptors on vascular
smooth muscle, resulting in vasocon-
striction. It is administered as a fixed
dose (usually 0.03 units/min) and is
not titrated to achieve a goal MAP. The
addition of vasopressin can reduce the
dose of norepinephrine needed to
maintain an adequate MAP. The VASST
trial compared norepinephrine alone
to norepinephrine with combination
vasopressin therapy and found no
difference in 28-day mortality (51).
However, a mortality benefit was
observed in the subgroup of patients
who received lower doses of norepi-
nephrine (<15 mcg/min). In clinical
practice, the threshold for adding
vasopressin varies and the optimal
threshold remains an area of active
investigation.

Angiotensin II is an endocrine hormone
that plays a key role in the renin–angio-
tensin–aldosterone system and func-
tions as a potent vasoconstrictor. In the
ATHOS-3 trial, a synthetic formulation
of angiotensin II increased blood pres-
sure in patients with vasodilatory shock
with no increase in adverse events.
However, given limited evidence on
outcomes and higher cost compared
with vasopressin, angiotensin II is not
recommended as a first-line agent,
though it may be considered in re-
fractory shock or as adjunctive ther-
apy (9, 52).

When should patients with sepsis be
admitted or transferred to the ICU?
Patients requiring vasopressors or me-
chanical ventilation should be admitted
to the ICU as soon as a bed is available.
Early admission to the ICU (within
3.3 hours of ED arrival) was associ-
ated with lower 28-day mortality in
patients presenting to the ED with
sepsis. Prolonged care in the ED
while awaiting transfer to an inpatient
bed (ED boarding) has been linked to
increased mortality in observational
studies of patients with sepsis (53).
The association between timing of ICU
admission and mortality is less clear in
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patients with hospital-onset sepsis,
but SSC guidelines recommend trans-
fer within 6 hours (54, 55). In facilities
without capabilities to manage com-
plex infections or organ failures, inter-
hospital transfer should be considered
in patients stable enough for transfer.

Predicting whether a patient who does
not show clear indications for ICU admis-
sion could benefit from early admission
to the ICU is challenging. In a study
of 27 U.S. hospitals across 2 health
systems from 2013 to 2018, initial
admission to the ward, compared with
the ICU, was associated with shorter
length of stay and improved survival
for patients with sepsis who did not
require life support in the ED (56).
Current evidence suggests that early
ICU admission should be prioritized
for patients with critical illness (need
for vasopressors or ventilatory sup-
port) and may be less beneficial for
patients not meeting this criterion.
Future studies to determine optimal
identification and targeting of patients
who may benefit from early ICU trans-
fer are needed.

What is the focus on sepsis treatment
during the deescalation and
stabilization phase?
Although prompt recognition of sepsis
coupled with early administration of flu-
ids, antibiotics, and vasopressors is the
cornerstone of early sepsis care, out-
comes after sepsis also depend on prac-
tices during the stabilization phase. The
key components of treatment during
this phase of sepsis care include daily
assessment for deescalation of anti-
microbials, diuresis in patients with
volume overload, and implementa-
tion of tactics to reduce complications
(Box: Hospital Management of Sepsis
Beyond the First 6 Hours).

Antibiotic selection, dose, and duration
should be reviewed daily. Once the in-
fectious pathogen and resistance
profile are known, broad-spectrum

antibiotics should be discontinued to
narrow the spectrum of coverage.
Antimicrobial exposure is associated
with the development of resistance at
both the individual and societal levels
and can be associated with adverse
consequences in patients, such as
Clostridioides difficile infection or
acute kidney injury. There is mounting
evidence that shorter courses of antimi-
crobials are as effective as the longer
courses traditionally given for sepsis.
For example, 8 days of antibiotics are
generally as effective as 15 days for
ventilator-associated pneumonia, and
7 days of antibiotics were not associ-
ated with worse outcomes compared
with longer courses for patients with
community-acquired pneumonia (57,
58). For patients with sepsis second-
ary to a urinary tract infection, 7 days
of treatment has been shown to have
clinical and microbiologic failure rates
similar to those with longer courses of
treatment (59).

Despite this evidence, patients with
sepsis often receive excess antibiotic
therapy (60). For this reason, procal-
citonin has been studied as a biomarker
to help guide discontinuation of antimi-
crobials. High serumprocalcitonin levels
are correlated with higher likelihood of
positive blood culture results, and levels
decrease with appropriate antimicro-
bials (61). Procalcitonin-guided anti-
biotic deescalation has been shown
to decrease the duration of antimicro-
bial therapy without increasing the
risk for complications in patients with
acute respiratory infection (62, 63).
Using procalcitonin to deescalate (not
diagnose) sepsis has been shown to
reduce antibiotic therapy safely in
patients with sepsis (64). In the SAPS
and PROGRESS randomized trials of
procalcitonin-guided antibiotic dees-
calation, discontinuation of antibiotics
was recommended when procalcito-
nin was reduced by at least 80% of
the peak level or when the level was
less than 0.5 mcg/L (monitored daily
in SAPS and after day 5 in PROGRESS)
(64, 65). The SSC guidelines therefore
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suggest using procalcitonin monitor-
ing and clinical evaluation to guide
discontinuation of antimicrobials (weak
recommendation).

Given the potential consequences of
too much fluid accumulation (such as
pulmonary edema resulting in respira-
tory failure or peripheral edema lead-
ing to impaired physical function),
active “deresuscitation” with diuretics
should be considered in patients with
volume overload. Evidence support-
ing active deresuscitation is limited. A
systematic review and meta-analysis
of 13 trials examining the effect of
active deresuscitation in patients with
septic shock did not find a difference
in patient outcomes compared with
usual care (66). A nonrandomized trial
in patients with abdominal sepsis
showed a reduction in duration of
mechanical ventilation and duration
of renal replacement therapy, sug-
gesting a benefit in this patient popu-
lation (67). Additional research using

deresuscitation protocols with diuretics
is needed to inform care.

Avoiding complications of hospitali-
zation and sepsis therapy is also part
of treatment in the stabilization phase.
Careful attention is needed to ensure
appropriate stress ulcer prophylaxis
and thromboembolic prophylaxis.
Hyperglycemia is common during sep-
sis and treatment with corticosteroids.
The SSC guidelines recommend initiat-
ing insulin therapy at a glucose level
of 180 mg/dL or higher and targeting
a blood glucose range of 144 to
180 mg/dL (strong recommendation)
(9). Out-of-bed mobility and early
physical therapy should be delivered
when feasible to all patients hospital-
ized with sepsis. For patients requiring
admission to the ICU, best practices for
ventilator liberation should be followed,
including coordinating awakening and
breathing trials, delirium screening,
early mobility, and family engagement
(referred to collectively as the ABCDEF
bundle) (68, 69).

Treatment... Sepsis is a medical emergency. Prompt treatment aimed at restoring tis-
sue perfusion and treating the underlying infection should be initiated alongside diag-
nostic testing. Guidelines recommend delivering a bundle of care to meet these goals,
including intravenous fluids to restore tissue perfusion, antibiotics and source control
targeting the most likely cause of infection, and vasopressors for patients with septic
shock. In general, the initial target for volume of fluids should be 30 mL/kg.
Norepinephrine is the recommended first-line vasopressor if hypotension persists after
initial volume resuscitation. After the initial resuscitation phase, treatment should focus
on deescalation of antimicrobials, diuresis in patients with volume overload, and preven-
tion of complications.

CLINICAL BOTTOM LINE
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Hospital Management of Sepsis Beyond the First 6 Hours
• Administer steroids for patients with septic shock
• Assess fluid responsiveness and administer ongoing fluids as needed
• Daily discussion of antibiotic scope and duration (antibiotic stewardship)
• Discussion of prognosis to develop shared understanding of goals of care
• Physical and occupational therapy for appropriate early mobility and preservation of function
• Delirium screening and mitigation
• Spontaneous breathing trials and awakening trials for ventilated patients
• Education of patient and family on sepsis presentation, treatment, and long-term complications
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Post-sepsis Outcomes
What is known about outcomes for
patients with sepsis?
Sepsis continues to have high short-
and long-term mortality rates. Data
from the Global Burden of Diseases,
Injuries, and Risk Factors Study esti-
mate that sepsis-related deaths repre-
sented 19.7% of deaths worldwide in
2017 (2). Mortality was highest in early
childhood (age <5 years) and increased
again among older adults. A meta-
analysis of data from Europe, North
America, and Australia found an av-
erage 30-day mortality rate of 35%
for septic shock and a 90-day mortal-
ity rate of 39% (70). In a study using
clinical data from 409 hospitals in the
United States, 21% of patients with
clinical indicators of sepsis died in the
hospital or were discharged to hospice
in 2014 (71). Mortality in sepsis varies
widely across different sources of
infection and types of organ dysfunc-
tion (72).

Survivors of sepsis often experience
long-term complications, including
functional decline, cognitive impair-
ment, and mental health symptoms.
The constellation of sequelae has
been called post-sepsis syndrome
or post-ICU syndrome in patients who
required ICU admission. In older adults,
hospitalization with sepsis is associ-
ated with the development of 1 or 2 new
functional limitations, such as bathing
or toileting independently (73), and a
10% absolute increase in moderate to
severe cognitive impairment poten-
tially due to vascular injury, neuroin-
flammation, and blood–brain barrier
disruptions (74).

Impaired quality of life after sepsis
can last as long as 5 years, although a
patient’s baseline status is an impor-
tant determinant of postdischarge
quality of life (75). Only half of patients
with ICU-treated sepsis and one third
of patients with ward-treated sepsis
return to work at 2 years (76). Risk

factors associated with poor long-term
functional outcomes include chronic
health conditions, delirium duration,
vision or hearing impairment, immo-
bility, frailty, older age, premorbid
disability, prior nursing home care,
severity of acute illness, and single
marital status (77).

It is therefore unsurprising that patients
with sepsis experience high risk for
hospital readmission and late mortal-
ity after surviving to discharge. The
most common reason for unplanned
readmission after sepsis is new or recur-
rent infection (78). Sepsis is also an inde-
pendent risk factor for cardiovascular
events (myocardial infarction, stroke,
fatal coronary heart disease), most often
after pneumonia hospitalization (79).
Health care facility (hospital, long-term
acute care, or nursing facility) use in
the year after a sepsis hospitalization
is high, particularly for older survivors
(80). A study using Medicare data
reported that older patients spend a
median of 10% (mean, 25%) of their
days admitted to a health care facility
in the year after a sepsis hospitaliza-
tion (78).

More than 1 in 5 survivors experience
death that is not explained by their
health status before sepsis, and mor-
tality remains elevated at least 2 years
after sepsis hospitalization (81). Given
high initial and longer-term mortality,
conversations seeking to understand
patients’ goals of care and what treat-
ments are acceptable are considered
best practice in sepsis. Although the
optimal timing of these conversations
is uncertain, earlier conversations (within
72 hours of ICU admission) may improve
perceived quality of communication and
patient-centeredness of care (82).

What are best practices for care
transitions and follow-up?
Given growing evidence of poor long-
term outcomes after sepsis, a 2017
World Health Organization resolution
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called for greater attention to the re-
covery needs of sepsis survivors (83).
In 2021, the SSC guidelines included
“best practices” for transition and re-
covery, including discussing goals of
care and prognosis, integrating prin-
ciples of palliative care into the treat-
ment plan, referral to peer support
groups, screening and referrals for
economic and social support, written
and verbal sepsis education, and shared
decision making in post-ICU and hospi-
tal discharge planning. Despite these
suggestions, observational data suggest
suboptimal delivery of these practices
after hospitalization (84). This may be
partly explained by the fact that most
post-sepsis care practices are not yet
supported by strong evidence. Cohort
studies suggest that a combination

of early home health nursing and a
provider visit is associated with lower
readmissions among sepsis survivors
(85). A recent RCT found that a multi-
component Sepsis Transition and
Recovery program delivered by a nurse
navigator reduced the composite of
readmission and mortality among
high-risk sepsis survivors at both short-
and long-term intervals (86, 87). In 2024,
the Centers for Disease Control and
Prevention added the code “Encounter
for sepsis aftercare” (Z51.A) to the
International Classification of Diseases,
10th Revision, to support epidemiologic
monitoring after sepsis. A list of best
practices for care after hospital discharge
is provided (see Box: Discharge Checklist
After Hospitalization for Sepsis).

Practice Improvement
The 2021 SSC guidelines recommend
that all hospitals establish sepsis per-
formance improvement programs. The
Centers for Disease Control and
Prevention has also released Hospital
Sepsis Program Core Elements that
outline structural and procedural com-
ponents necessary to support optimal
care of patients with sepsis (88).

CMS introduced SEP-1 in 2015. SEP-1
is a quality measure reporting adher-
ence to 3- and 6-hour care bundles
aligned with SSC guidelines (Table 3).
Sepsis care bundles and quality
improvement programs aim to facili-
tate early recognition of sepsis and
prompt treatment within a specific time
frame while reducing care variability.
Despite widespread use of these care
bundles, controversy surrounding spe-
cific recommendations remains, given

the strength of evidence for individual
components and different interpreta-
tions of major studies (89, 90). Some
individual components of SEP-1, such
as the 30-mL/kg fluid bolus and strict
lactate measurement, continue to be
debated, while other components, such
as prompt antibiotic administration
for patients with septic shock, have
consensus support.

Compliance with SEP-1 is determined
by manual chart abstraction and is cur-
rently reported as “all or none.” Public
reporting of hospital SEP-1 perform-
ance started in 2018 with no financial
elements tied to performance. In 2023,
CMS recommended that SEP-1 compli-
ance become a pay-for-performance
measure, with the adoption of SEP-1
compliance into hospital value-based
purchasing beginning in 2026. The
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Discharge Checklist After Hospitalization for Sepsis
• Medication reconciliation
• Home health and/or rehabilitation referral
• Early provider follow-up appointment
• Screening for unmet economic or social needs
• Screening for new cognitive or physical impairments
• Screening for impairments in activities of daily living or instrumental activities of daily living
• Palliative care assessment and referral as appropriate
• Discussion of signs and symptoms of new or unresolved infection with patient and family
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effect of SEP-1 bundle compliance on
outcomes for patients with sepsis
remains unclear; as such, its utility as a
quality measure has been debated. In
a cohort study of 117 150 patients
admitted to 114 hospitals between
2013 and 2017, SEP-1 implementation
was associated with an increase in lac-
tate testing but no change in the out-
come of in-hospital death or discharge
to hospice (90). In contrast, Townsend
and colleagues reported an association
of SEP-1 bundle compliance with lower
30-day mortality in a propensity score–
matched analysis of patient-level data
reported to Medicare (91). In New York
State, mandated protocolized sepsis
care was associated with a greater
decrease in sepsis mortality compared
with sepsis mortality in states that did
not implement regulations (92). A

recent systematic review of 17 studies
found no moderate- or high-level evi-
dence to support that implementation
of SEP-1 was associated with sepsis
mortality (93). Because studies have
failed to show an improvement in
patient outcomes with SEP-1 compli-
ance, and pay-for-performance for this
metric may divert attention and resour-
ces from more effective sepsis care,
multiple professional societies have
recommended retiring SEP-1 and
adopting alternate sepsis perform-
ance measures (94, 95). It is clear, how-
ever, that variation in sepsis care
practices exists, and efforts to under-
stand this variation and improve out-
comes for patients with sepsis must
remain a research and practice
improvement priority (94).
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In the Clinic

Tool Kit
Management of Sepsis in
Hospitalized Patients

Patient Information
https://medlineplus.gov/sepsis.html
Information on sepsis from the National
Institutes of Health's MedlinePlus.

www.cdc.gov/sepsis
www.cdc.gov/sepsis/es/index.html
Information on sepsis in English and
Spanish from the Centers for Disease
Control and Prevention.

www.sepsis.org/education/resources
Patient resources on sepsis from the Sepsis
Alliance.

Information for Health Professionals
www.sccm.org/clinical-resources/
guidelines/guidelines/surviving-sepsis-
guidelines-2021
Surviving Sepsis Campaign international
guidelines for management of sepsis and
septic shock.

www.cdc.gov/sepsis/hcp/communication-
resources/index.html
Materials for health care professionals on
how to help patients get ahead of sepsis
from the Centers for Disease Control and
Prevention.

www.who.int/activities/improving-the-
prevention-diagnosis-and-clinical-
management-of-sepsis
Guidance on improving the prevention, di-
agnosis, and clinical management of sepsis
from the World Health Organization. In
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WHAT YOU SHOULD KNOW
ABOUT SEPSIS

In the Clinic
Annals of Internal Medicine

What Is Sepsis?
Sepsis is a serious medical condition that happens
when the body has an extreme response to an
infection. Instead of fighting the infection nor-
mally, the body’s immune system overreacts and
starts to damage its own tissues and organs.
Sepsis can lead to organ failure, tissue damage,
and even death if not treated quickly.

Sepsis can start from any infection, including
pneumonia, urinary tract infections, skin infec-
tions, or infections from wounds. It is considered
a medical emergency.

What Are the Symptoms?
• Fever, chills, or feeling very cold
• Confusion or disorientation
• Rapid heartbeat
• Rapid breathing
• Low blood pressure
• Extreme pain or discomfort
• Clammy or sweaty skin
If you or a loved one has an infection and suddenly
starts to feel much worse or becomes more con-
fused or sleepy, it’s important to seek medical
care right away.

What Are the Risk Factors?
Risk factors for sepsis include:
• Being aged 65 years or older
• Having chronic conditions like diabetes, cancer,
or kidney disease

• Having a weakened immune system
• Recent surgery or hospitalization
• Having an invasive device like a catheter or a breath-
ing tube

• Not being vaccinated against infections like pneu-
monia or the flu

How Is It Diagnosed?
• There is no one test to diagnose sepsis. Your doc-
tor will make the diagnosis based on a number of
clinical findings and tests.

• Your doctor will ask about your symptoms, medi-
cal history, and recent infections or hospital visits.

• Blood tests can help detect signs of infection and
how well your organs are working.

• Imaging tests like a chest X-ray, a CT scan, or an
ultrasound may be used to find the source of the
infection.

• Other laboratory tests, such as urine tests or cul-
tures from blood or wounds, can help identify the
bacteria or virus causing the infection.

How Is It Treated?
• Sepsis is usually treated in the hospital as therapy
requires many intravenous (IV) infusions that can
only be given in an inpatient setting. Some
patients with severe sepsis or septic shock may
need care in the intensive care unit.

• Treatment usually includes antibiotics given through
an IV to fight the infection.

• IV fluids are given to maintain blood pressure
and support circulation.

• Other treatments, such as oxygen or medications
to support organ function, may be needed
depending on how the infection is affecting your
body.

• The sooner treatment is started, the better the
chance of recovery.

Questions for My Doctor
• How serious is my infection?
• What caused my sepsis?
• What treatments will I need in the hospital?
• Will I need follow-up care or rehab after I leave
the hospital?

• How can I reduce my risk of getting sepsis again?

For More Information
Centers for Disease Control and Prevention
www.cdc.gov/sepsis/hcp/core-elements/resources.html

Sepsis Alliance
www.sepsis.org/education/resources

Society of Critical Care Medicine
https://sccm.org/clinical-resources/sepsis-resources
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