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, Abstract—Background: Evaluation and treatment of
the acutely ill patient is typically complicated bymultiple co-
morbidities and incomplete medical histories. This is exem-
plified by patients with sepsis, whose care is complicated by
variable presentations, shifting definitions, and a variety of
potential sources. Many practitioners fail to consider and
recognize less-common sources of infection in a timely
manner. Additionally, multiple noninfectious conditions
can present with the fever and tachycardia typical of the sep-
tic patient. The errors of anchoring and premature closure
may lead to delay in, or failure of, diagnosis of these condi-
tions. Objective: This review addresses the evaluation of the
acutely ill-appearing patient without an apparent source,
focusing on occult sources of infection and conditions that
mimic sepsis. Discussion: Musculoskeletal, cardiac, neurax-
ial, and abdominal sources of sepsis should be considered in
the acutely ill patient. Indwelling devices should be carefully
examined for signs of infection. Consideration for sepsis
mimics, such as neuroleptic malignant syndrome, malignant
hyperthermia, medication toxicity, and thyroid storm, in pa-
tients who fail to respond to standard therapies for sepsis,
may lead the physician to potentially reversible life-
threatening diagnoses and management. Conclusion: In
the seemingly septic patient who does not respond to antimi-
crobials and fluids, the differential should be broadened to
include acutely life-threatening conditions that can mimic
sepsis. A review of the patient’s medical history, medica-
tions, and recent exposures can assist in identifying
the source of the patient’s elevated body temperature and
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tachycardia. Consideration of potential sources and other
mimics of sepsis is needed in the emergency department. -
Published by Elsevier Inc.
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INTRODUCTION

Although care of the undifferentiated acutely ill patient
is a staple of emergency medicine, evaluation and treat-
ment of these patients is typically complicated by mul-
tiple comorbidities and incomplete medical histories.
Further muddying the waters are rapidly shifting defini-
tions of disease states that seek to incorporate better un-
derstanding of pathophysiology and improve sensitivity
and specificity for diagnosis. This is exemplified by
sepsis, a syndrome of organ dysfunction resulting
from dysregulated host response to an infectious agent.
The burden of sepsis on the health care system is heavy;
in the United States alone, care of septic patients is esti-
mated to result in more than $20 billion in annual expen-
ditures (1). The cost in human life is similarly high;
mortality is estimated to be > 10% in sepsis and >
40% in septic shock (2). Sepsis continues to be one of
the most common reasons for admission to the intensive
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care unit (ICU) and the most common cause of death in
the ICU worldwide. Since the release of the first formal
definition of sepsis nearly three decades ago, the defini-
tion has been hotly debated (3). This is further compli-
cated by government agencies such as the Centers for
Medicare and Medicaid Services attempting to
concretely define this process in an attempt to improve
patient outcomes. Though emergency clinicians see
sepsis regularly, several studies have shown that the
diagnosis of sepsis is delayed in the emergency depart-
ment (ED), with resulting increase in patient morbidity
and mortality (4–6). In the United States, urinary tract
and lower respiratory tract infections are the most
common causes of sepsis (6). Although screening for
these conditions can be done rapidly by obtaining a
chest x-ray and urinalysis, these simple tests do not al-
ways readily yield the cause of the patient’s illness.
This is due to many practitioners failing to consider
and recognize less-common sources of infection in a
timely manner. Additionally, multiple noninfectious
conditions can present with the fever and tachycardia
typical of the septic patient. The errors of anchoring
and premature closure may lead to delay in, or failure
of, diagnosis in these conditions. The following discus-
sion addresses the evaluation of the acutely ill-
appearing patient without an apparent source, focusing
on sources of infection beyond the urinary and respira-
tory tracts. Sepsis mimics, their diagnosis, and treat-
ment are also discussed.
DISCUSSION

Pathophysiology of Sepsis

Sepsis is a complex, multisystemic, and poorly under-
stood process. Describing sepsis, Sir William Osler
wrote: ‘‘Except on few occasions, the patient appears
to die from the body’s response to infection rather
than from [the infection itself]’’ (7). Two centuries of
research and observation after that statement have
shown this to be the likely case. At its core, sepsis
seems to be an overzealous immune response to infec-
tion, an unregulated and self-sustaining exaggeration
of the normal immune mechanisms set in place to fight
infection and repair damaged tissues. What causes an
otherwise normal host response to infection to become
uncontrolled is yet unclear and is likely multifactorial.
It is theorized that sepsis may be due to a pathologic
imbalance of the pro-inflammatory and anti-
inflammatory mediators of the immune response, lead-
ing to cellular injury and multiorgan dysfunction (8).
Patient genetic susceptibility as well as direct effects
of the invading microorganism or its toxic byproducts
may also play a role (8).
Recognizing Sepsis

Approximately one- to two-thirds of septic patients enter
the health care system through the ED (9). With hospital
overcrowding increasing wait times as well as length of
ED stay, optimizing management of sepsis in the ED
has become a priority. Additionally, because sepsis is a
time-critical disease process, ED management of septic
patients has the potential to improve patient outcomes
(10–15). Timely and effective treatment of sepsis
necessarily depends on recognition of sepsis. In fact,
each hour of delay in administration of appropriate
antimicrobials, as well as adequate fluid resuscitation,
results in a 7.6% increase in patient mortality (10). Unfor-
tunately, a cursory physical examination may not readily
identify a source of infection in a patient in whom sepsis
is suspected. The diagnosis of sepsis is further made diffi-
cult by the current lack of a gold-standard diagnostic
biomarker (16). Finally, recognition of sepsis is hampered
by the remarkable variability in its presentation and shift-
ing definitions of the disease process itself (17).

There is no gold standard or clearly outlined clinical
criteria to define sepsis. The history of defining sepsis
as a disease mirrors the increasing recognition of its path-
ophysiology as a multisystemic process resulting in end-
organ dysfunction. In a joint consensus statement in 1992
by the American College of Chest Physicians (ACCP)
and the Society of Critical Care Medicine, the spectrum
of sepsis to septic shock was defined by the presence of
elements of the patient’s systemic inflammatory response
syndrome (SIRS) (Table 1) (3). This was based on the
then-prevailing theory that sepsis is secondary solely to
the patient’s immune response to infection. This was
the first published definition of SIRS, sepsis, severe
sepsis, septic shock, and multiple organ dysfunction syn-
drome. It was, however, limited by its lack of specific
clinical or laboratory criteria to define end-organ
dysfunction. Multiple guidelines since have revised these
definitions, all with variations on the same theme of organ
dysfunction, as defined by abnormal vital signs or labora-
tory values. Most recently in 2016, the Sepsis-3
consensus statement by the Society of Critical Care Med-
icine and the European Society of Intensive Care Medi-
cine defined sepsis as the presence of a suspected or
documented infection in addition to two or more of the
quick Sequential Organ Failure Assessment (qSOFA)
criteria (Table 2) (2). Septic shock was defined clinically
as sepsis requiring vasoactive agents to maintain mean
arterial pressure $ 65 mm Hg despite adequate fluid
resuscitation and a lactate > 2 mmol/L. Importantly,
this eliminated the category of severe sepsis entirely, re-
flected in the most recent Surviving Sepsis Campaign
guidelines released in early 2017 (15). However, even
these definitions fail to achieve clinical certainty. In one



Table 1. Systemic Inflammatory Response Syndrome
(SIRS) and the Definition of Sepsis*

SIRS Two or more of the following:
Temperature > 38�C or < 36�C
Heart rate > 90 beats/min
Respiratory rate >20 breaths/min or
PaCO2 < 32 mm Hg
White blood cell count > 12,000 cu/mm< 4000
cu/mm > 10% bands

Sepsis The presence of two SIRS criteria in the setting
of known or suspected infection

Severe sepsis Sepsis associatedwith end-organ dysfunction
Septic shock Sepsis with a systolic blood pressure < 90 mm

Hg or > 40 mm Hg decrease in baseline
systolic blood pressure

ACCP = American College of Chest Physicians; SCCM = Society
of Critical Care Medicine.
* Adapted from the 1992 ACCP/SCCM consensus statement (3).
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study the SIRS criteria were demonstrated to have 72%
sensitivity and 61% specificity for predicting organ
dysfunction (18). For predicting mortality, the presence
of two or more SIRs criteria was only 77% sensitive
and 57% specific (18). By comparison, the qSOFA score
displayed sensitivities of 30% and 50% and specificities
of 96% and 91% for predicting organ dysfunction and
mortality, respectively (18). Another large meta-
analysis comparing the sensitivities of qSOFA and
SIRS for the diagnosis of sepsis showed a risk ratio of
1.32 in favor of SIRS criteria, whereas qSOFAwas found
to be a better predictor of in-hospital mortality (19). In the
setting of such ambiguity and in the face of such high
stakes, recognition of sepsis depends on maintaining
high clinical suspicion for this disease syndrome in the
acutely ill patient.

Current guidelines for the management of sepsis
recommend the continuous administration of crystalloid
fluids as long as hemodynamic factors continue to
improve (15). If the administration of fluids fails to
achieve a mean arterial pressure of $ 65 mm Hg, the
use of vasoactive agents is recommended, with norepi-
nephrine being the vasopressor of choice in septic pa-
tients (15). Prompt and aggressive source control is of
utmost importance. This can be achieved through the
administration of antimicrobials and, in some cases,
through surgical intervention. In the septic patient, early
broad-spectrum antimicrobial therapy is indicated. The
choice of antimicrobial should take into account the path-
ogen profile of the suspected anatomic site of infection,
local pathogen prevalence and resistance patterns, and
Table 2. Quick Sequential Organ Failure Assessment
Criteria (qSOFA) (2)

qSOFA Altered mental status Systolic blood
pressure < 100 mm Hg Respiratory
rate $ 22 breaths/min
the presence of immunodeficiencies in the patient. If
available, input from clinical pharmacists can assist in
optimizing the initial antimicrobial regimen in the ED.
Pharmacist input in the treatment of septic patients has
been shown to decrease time to antimicrobial administra-
tion, lead to more appropriate medication stewardship,
and decrease patient mortality (20–22). Cultures should
be collected prior to the initiation of antimicrobials if
doing so does not significantly delay the administration
of antimicrobials (15). This is particularly important as
positive blood cultures are currently the only confirma-
tory laboratory test to support the clinical diagnosis of
sepsis, though several other biomarkers such as lactate,
C-reactive protein, and pro-calcitonin have shown prom-
ise as potential tools for diagnosis and prognostication
(16). Blood cultures are also important as they allow for
the appropriate narrowing of the spectrum of antimicro-
bials started in the ED, typically on the floor or the inten-
sive care unit.

Considering Other Sources of Sepsis

Sources of infection beyond the urinary and lower respi-
ratory tracts are common and may be less readily evident
(23). A high clinical suspicion for sepsis and focused
physical examination are important in these undifferenti-
ated patients, and a source may be revealed through addi-
tional imaging and laboratory testing. Though by no
means comprehensive, the following is a discussion of
potential sources of sepsis in the acutely ill patient in
the ED.

Musculoskeletal. Patients with poor vascular circulation,
diabetes, recent surgery, and immunocompromise are at
the greatest risk for serious musculoskeletal infection.
Cellulitis due to Staphylococcus aureus or Streptococcus
pyogenes is the most common cause of sepsis secondary
to skin and soft tissue infection (24). Laboratory values in
musculoskeletal causes of sepsis are generally nonspe-
cific, and in the altered or obtunded patient, physical ex-
amination becomes even more important. This includes
turning the patient to evaluate the back, palpating the
large joints, and carefully examining the feet and genito-
urinary regions. Skin changes such as discoloration or er-
ythema may be the only clue to a musculoskeletal
infection (24). Many patients, especially those with
limited mobility or those in long-term care facilities,
will have decubitus ulcers, which may become a source
for osteomyelitis or systemic infection. Crepitus or pain
out of proportion to examination is concerning for necro-
tizing fasciitis or myositis. A genitourinary examination
may reveal a life-threatening infection such as Fournier
gangrene. Consider toxic shock syndrome in the ill-
appearing patient with a generalized macular rash (25).
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An erythematous, hot swollen joint, especially the hip or
knee, should raise suspicion for a septic joint (26,27).
Aspiration is required for diagnosis of septic arthritis
(27). Magnetic resonance imaging (MRI) or surgical pa-
thology may be necessary for definitive diagnosis of
many musculoskeletal causes of sepsis; this should not
preclude early, aggressive antimicrobial coverage in
the ED.

Cardiac.Whereas the subtle aspects of a cardiac exami-
nation are difficult in the chaos of the ED, the presence
of a new murmur in the acutely ill patient should raise
suspicion for endocarditis. Intravenous drug use is a
risk factor for endocarditis, and in light of the current
opioid crisis in the United States, endocarditis should
be considered in septic patients without an obvious cause
of sepsis (28). Diagnosis and appropriate management of
endocarditis in intravenous drug users presents an oppor-
tunity for significant morbidity reduction in an otherwise
young and healthy patient group. In addition to intrave-
nous drug use, risk factors for endocarditis include the
presence of a prosthetic valve, intravascular devices,
and immunocompromise (28). The presentation of endo-
carditis is remarkably variable and dependent upon the
stage of the disease. The most common symptom is fever.
Other physical examination findings consistent with en-
docarditis include stigmata of peripheral thromboembo-
lism such as Osler nodes, Janeway lesions, Roth spots,
or splinter hemorrhages. Patients may present initially
with complications of endocarditis, including cerebrovas-
cular ischemia or hemorrhage, septic emboli, and meta-
static infection. Diagnosis of endocarditis in the ED is
possible if the vegetation is large enough to be visible
on bedside ultrasound, though this is not sensitive (28–
30). Transesophageal echocardiography, which is
typically not available in EDs, is the most sensitive
modality for the detection of valve vegetations (30). If en-
docarditis is a possibility, obtaining multiple blood cul-
tures is recommended (30).

Meningitis and encephalitis.The classic triad of meningi-
tis is altered mental status, nuchal rigidity, and fever,
though the majority of patients only have one or two of
these symptoms (31). The most common causes of bacte-
rial meningitis in adults in the United States are Strepto-
coccus pneumoniae, group B streptococci, and Neisseria
meningitidis (31,32). Listeria monocytogenes is more
common in children, adults > 50 years of age, and
immunocompromised individuals (33). Meningitis and
encephalitis may also be caused by viruses such as herpes,
enteroviruses, and cytomegalovirus. Lumbar puncture is
needed to make a diagnosis of meningitis, but therapy
should not be delayed for this procedure. Computed to-
mography (CT) of the headwithout contrast should be per-
formed prior to lumbar puncture in patients with a history
of immunocompromise or central nervous system disease,
new-onset seizure, papilledema, focal neurologic deficit,
or abnormal mental status (34,35). Administration of
antimicrobials prior to lumbar puncture has little effect
on the chemistry and cytology findings in cerebrospinal
fluid but may result in a falsely negative Gram stain or
culture (36,37). Time to sterilization of cerebrospinal
fluid is highly variable and dependent on the pathogen;
this should not affect the decision to start empiric
antimicrobials in the patient in whom meningitis or
encephalitis is suspected (36). Empiric therapy includes
ceftriaxone to cover streptococcal species and Neisseria,
vancomycin to cover ceftriaxone-resistant streptococci,
and ampicillin to cover for Listeria if the patient
is > 50 years or immunocompromised (31). Intravenous
dexamethasone should be given shortly prior to adminis-
tration of antimicrobials if suspicion for bacterial menin-
gitis is high (31). If there is concern for herpes infection,
acyclovir should be added (31,32).

Spinal infections.Back pain is a common chief complaint
in the ED (38). Despite the myriad of relatively benign
musculoskeletal causes of back pain, spinal infection
should be considered in all patients presenting with
back pain. Vertebral osteomyelitis, discitis, and epidural
abscesses are potential sources of sepsis from a spinal
infection. The presence of fever is inconsistent in these
patients and is seen in approximately half of cases
(39,40). Neurologic abnormalities may or may not be
present. Risk factors for spinal infection include
immunosuppression, recent invasive procedures, spinal
implants, and intravenous drug use (38). Eliciting these
risk factors in the history of a patient with back pain
may be pivotal for diagnosis. This is particularly impor-
tant as these patients present with great variability in
physical examination and laboratory findings. MRI is
the imaging study of choice in cases of suspected spinal
infection, although CT myelography may be useful if
MRI is unavailable (38).

Urinary tract pathology. If a patient is more ill-appearing
than is explained by a simple urinary tract infection, im-
aging to evaluate for a perinephric abscess, infected neph-
rolithiasis, or emphysematous pyelonephritis should be
considered (41,42). Although most simple cases of
sepsis secondary to urinary tract pathology can be
managed medically, emergent urological or surgical
intervention is warranted in these cases. Bedside
ultrasound showing nephrolithiasis, hydronephrosis, or
a perinephric fluid collection can be quickly done in the
ED and may change management. CT imaging may
take longer to obtain but will also help evaluate for
other causes of pyuria, including appendicitis (43,44).
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Abdominal sepsis. Abdominal sepsis is relatively com-
mon, but diagnosis is sometimes hampered by the pa-
tient’s mental status or body habitus. Conscious patients
may be able to localize their discomfort, but in the ob-
tunded patient, an especially thorough abdominal exami-
nation is vital. Absence of bowel sounds, abdominal
distention, and rigidity should raise concern for an
intra-abdominal source of infection (44–46). In the
obtunded or unconscious patient who is unable to
verbalize pain, grimacing, guarding, or reflex
tachycardia to palpation can be used to localize pain.
Causes of intra-abdominal infection include abscesses
(perinephric, ovarian abscess), spontaneous bacterial
peritonitis, cholecystitis or cholangitis, ruptured hollow
viscus, or infection of the gastrointestinal tract (appendi-
citis, colitis, diverticulitis) (45). Pelvic examination may
assist in the diagnosis of tubo-ovarian abscesses and pel-
vic inflammatory disease and may identify the infectious
source in toxic shock syndrome (46). Although occult
intra-abdominal infections may initially respond to
empiric antimicrobial treatment, recognition of these in-
fections is vital, as aggressive source control through sur-
gical or vascular interventional means is typically
necessary for treatment (44,45,47).

Indwelling devices. Infections are a well-recognized and
common complication of indwelling devices such as cen-
tral venous catheters, ports, and dialysis access. Physical
examination of any ill patient with invasive devices
should include examination of the device site, taking
particular note of erythema or purulent drainage. Signs
of exit-site infection, however, are not sensitive for the
presence of line-associated bacteremia. One study sug-
gested that only 4.6% of catheter-associated bacteremia
Table 3. Sepsis Mimics, Presentation, and Management

Condition Presentation

Sepsis Fever or hypothermia, tachycardia
or leukopenia, tachypnea

Neuroleptic malignant syndrome Altered mental status, dysautonom
(hyperthermia, tachycardia), rig

Serotonin syndrome Altered mental status, hypertherm
tachycardia, hyperreflexia/clonu

Malignant hyperthermia Hyperthermia, tachycardia, hyperc
muscle rigidity in the setting of
anesthetic or depolarizing musc

Salicylate toxicity Hyperthermia, tachycardia, hyperp
gastrointestinal irritation, tinnitu
base disturbance

Anticholinergic toxicity Tachycardia, agitation, dilatated n
pupils, urinary retention, anhidr
hyperthermia

Sympathomimetic toxicity Tachycardia, agitation, hypertherm
hypertension, dilatated reactive

Thyroid storm Tachycardia, hyperthermia, agitat
ophthalmopathy, hand tremor

Nonexertional heat stroke Fever, tachycardia, neurologic ma
cases were associated with purulent drainage at the exit
site (48). In the absence of clear physical examination
findings for line-associated bacteremia, clinical suspicion
is required for diagnosis of line infection in patients with
indwelling devices. If possible, the device should be
promptly removed and cultured (49,50).

Broadening the Differential

Although a reflex diagnosis of sepsis is tempting for the ta-
chycardic, ill-appearing patient with an elevated tempera-
ture, it is important to consider life-threatening conditions
that mimic sepsis. Fever and hyperthermia are distinct
clinical entities. Although both words describe a state of
elevated body temperature, the two processes are physio-
logically different. Fever results from the normal thermo-
regulatory system operating at a higher set point, typically
in response to an infection (51). Hyperthermia, on the
other hand, results from a defect in the thermoregulatory
system itself, leading to pathologically elevated body tem-
perature (52,53). This distinction is important because
hyperthermia does not respond to antipyretics like fever,
and suspicion for hyperthermia rather than fever may
reveal a potentially reversible pathology (51,53). If a
seemingly septic patient does not appear to have an
obvious source or is not improving with antimicrobials
and fluids, it is important to broaden the differential to
conditions that mimic its presentation (Table 3).
Sepsis Mimics, Presentation, and Management

Neuroleptic malignant syndrome (NMS). NMS is a clin-
ical syndrome of altered mental status, autonomic insta-
bility, hyperthermia, and classic ‘‘lead pipe’’ rigidity
Management

, leukocytosis Fluids, antibiotics, source control

ia
idity

Supportive care, dantrolene sodium,
bromocriptine

ia,
s

Supportive care; consider cyproheptadine

arbia,
volatile
le relaxants

Dantrolene sodium, cooling measures,
treatment of hyperkalemia

nea,
s, triple acid-

Sodium bicarbonate infusion; severe cases may
require dialysis

onreactive
otic

Supportive care; consider physostigmine

ia,
pupils

Benzodiazepines

ion, lid-lag, Beta-blockers, thioamides, iodine preparation,
steroids

nifestations Evaporative and convective cooling



Table 4. Hunter Criteria for Serotonin Syndrome (61)

Serotonergic agent plus one of the following:

Spontaneous clonus
Inducible clonus and agitation or diaphoresis
Ocular clonus and agitation or diaphoresis
Tremor and hyperreflexia
Hypertonia, temperature > 38�C, and ocular or inducible clonus
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associated with the use of certain medications. NMS may
be caused by medications that act as dopaminergic antag-
onists or, less commonly, withdrawal from medications
with dopaminergic effects, such as those used in the treat-
ment of Parkinson’s disease (54,55). Although most of the
medications implicated with NMS are neuroleptics, it is
important to remember that antiemetics, central nervous
system stimulants, and other medications can precipitate
NMS as well. Haloperidol and fluphenazine are the
medications most commonly associated with NMS (54).
Risk factors include higher doses of neuroleptic agents,
recent or rapid dose escalation, a switch from one agent
to another, and parenteral administration. Although NMS
typically develops in the first 2 weeks of therapy, this syn-
drome can occur after a single dose or after years of treat-
ment with the agent (56). A review of the patient’s
medication list is needed. Management is prompt discon-
tinuation of the offending agent as well as aggressive sup-
port of the cardiopulmonary system, maintenance of
normothermia and euvolemia, and prevention of complica-
tions including deep venous thrombosis, acute renal fail-
ure, and cardiac dysrhythmias (54–56). In severe cases of
muscle rigidity, intravenous dantrolene sodium or oral
bromocriptine mesylate may assist (56).

Serotonin syndrome (SS). SS is a clinical syndrome of
altered mental status, neuromuscular abnormalities, and
autonomic hyperactivity caused by excess serotonin,
typically due to therapeutic medication or interactions be-
tween medications (57). The neuromuscular abnormal-
ities include hyperreflexia, clonus, and muscle rigidity,
which may lead to muscle breakdown and resultant rhab-
domyolysis (58,59). Common medications that may lead
to SS include linezolid, fentanyl, and any selective
serotonin reuptake inhibitor (SSRIs) (59). SSRIs are the
first-line treatment for a large spectrum of psychiatric dis-
orders and are among the most commonly prescribed
medications in the United States. Incidence of SS has
risen in recent years due to increased use of SSRIs (60).
SS is a clinical diagnosis, and there is no laboratory test
to confirm the diagnosis (57). The symptoms of SS are
highly variable and range from mild to acutely life-
threatening. The Hunter criteria for serotonin syndrome
(Table 4) outline the symptoms needed to make a diag-
nosis of SS (61). Initial management includes aggressive
supportive therapy to normalize vital signs, benzodiaze-
pines for agitation, and discontinuing all serotonergic
agents. If supportive management is insufficient or inef-
fective, use of cyproheptadine (under the guidance of a
toxicologist) should be considered (57). If neuromuscular
paralysis becomes necessary to control neuromuscular ri-
gidity, nondepolarizing agents should be used, as succi-
nylcholine may exacerbate the hyperkalemia associated
with the rhabdomyolysis.
Hunter Criteria for Serotonin Syndrome

Malignant hyperthermia (MH). MH is an autosomal
dominant genetic disorder that results in a hypermetabol-
ic response to volatile anesthetics and depolarizing mus-
cle relaxants such as succinylcholine (62). It is caused by
the release of excessive calcium from the sarcoplasmic
reticulum in response to these medications, leading to un-
coupling of oxidative phosphorylation and a pathologic
rise in metabolic rate (63). MH is characterized by hyper-
thermia, tachycardia, tachypnea, hypercarbia, increased
oxygen consumption, and muscle rigidity, which may
lead to rhabdomyolysis. In the ED, this is most likely to
present after an intubation using succinylcholine. This
diagnosis should be considered if an intubated patient is
deteriorating post intubation. In the inpatient setting,
MH should be considered in patients who recently
received volatile anesthetics or succinylcholine (63).
Dantrolene sodium is the antidote to MH and should be
loaded at a dose of 2.5 mg/kg intravenously followed
by bolus doses of 1 mg/kg until symptoms abate (64).
Treatment of hyperkalemia caused by rhabdomyolysis
may also be required. Cooling measures should be insti-
tuted to prevent end-organ effects of hyperthermia. Pa-
tients and families should be counseled after recovery
to prevent future reactions in the patient as well as the
family; genetic testing is available (62,64).

Salicylate overdose. Salicylate toxicity can easily be
confused for sepsis. Salicylate toxicity is most commonly
caused by aspirin, but salicylates are ingredients in com-
mon household items such as oil of wintergreen and
certain wart removers and keratolytics (65). Patients
with salicylate toxicity often display tachycardia, tachyp-
nea, and elevated temperature, much like patients with
infection. This is due to interference with aerobic meta-
bolism, which also leads to lactic acidosis (65). The
classic triad of salicylate toxicity is hyperpnea (increased
depth and rate of breathing), tinnitus, and gastrointestinal
irritation as manifested by abdominal pain, vomiting, and
diarrhea (66). Tinnitus may be difficult to elicit if the pa-
tient is altered and may be described by patients as hear-
ing loss rather than ‘‘ringing in the ears.’’ Patients with
salicylate toxicity can display the classic ‘‘triple acid-
base disorder’’ on laboratory testing, which will show a
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respiratory alkalosis (from hyperventilation), a compen-
satory non-anion-gap metabolic acidosis, and an anion-
gap metabolic acidosis (from lactic acid accumulation)
(65). Prompt recognition of salicylate toxicity is impor-
tant for the initiation of appropriate management through
systemic alkalinization with sodium bicarbonate (67).

Anticholinergic overdose. Substances with anticholin-
ergic properties are ubiquitous in medicine and nature
and include antihistamines, tricyclic antidepressants,
tainted recreational drugs, and jimson weed. Like sepsis,
anticholinergic toxicity may present with high tempera-
ture, agitation or altered mental status, and tachycardia
(68). Clues to anticholinergic toxicity include dilatated
nonreactive pupils, urinary retention, and anhidrotic hy-
perthermia (whereas the septic patient may be diapho-
retic) (68). Management of anticholinergic toxicity is
supportive and includes benzodiazepines for agitation
or seizures (68). An antidote is available in the form of
physostigmine, an acetylcholinesterase inhibitor. Indica-
tions for, and the use of, physostigmine are controversial,
and the decision to use this medication should be made
with the aid of a toxicologist (68,69).

Sympathomimetic intoxication or overdose.Overstimula-
tion of the sympathetic system leads to hyperthermia,
tachycardia, altered mental status, and dilatated but reac-
tive pupils (52). Sympathomimetic substances can cause
hyperthermia through multiple mechanisms, including
directly through alpha-receptor agonism or indirectly
through heat production from agitation (70). Illicit recre-
ational drugs resulting in sympathomimetic toxicity
include cocaine, 3,4-methylenedioxymethamphetamine,
phencyclidine, and amphetamines and their derivatives.
Alcohol withdrawal, a fairly common presentation to
the ED, can present similarly to intoxication with sympa-
thomimetics (52). History is key to these diagnoses. Ben-
zodiazepines are the cornerstone of management of
sympathomimetic intoxication or overdose, as well as
alcohol withdrawal, and should be titrated to level of psy-
chomotor agitation (70).

Thyroid storm.Thyroid storm is a rare condition character-
ized by severe manifestations of thyrotoxicosis. It can be
caused by overdose of therapeutic thyroid hormone or
may present in patients with underlying thyrotoxicosis.
In patients with underlying thyrotoxicosis, thyroid storm
may be seemingly unprovoked, or may be precipitated
by an acute event such as trauma, infection, or childbirth
(71–73). Presenting symptoms include tachycardia,
hyperthermia, diarrhea, and agitation. Cardiovascular
collapse and liver failure may also occur (71). Laboratory
abnormalities may include a severely low or undetectable
thyroid-stimulating hormone. Physical examination may
reveal findings such as altered mental status, widened
pulse pressure, ophthalmopathy, hand tremor, enlarged
thyroid, and lid lag. Acute management of thyroid storm
includes immediate treatment with a beta-blocker, a thio-
amide, an iodine preparation (at least one hour after the thi-
oamide), and glucocorticoids (71–73). Antimicrobials are
recommended to cover infectious etiologies, which may
trigger thyroid storm (73).

Heat stroke. Nonexertional heat stroke typically affects
older individuals with underlying chronic medical condi-
tions that impair thermoregulation, prevent removal from
a hot environment, or decrease access to adequate hydra-
tion (74). Exertional heat stroke more often occurs in
young and healthy individuals in the setting of excessive
exertion that overwhelms the body’s thermoregulatory
mechanisms (74). The diagnosis of nonexertional heat
stroke is a diagnosis of exclusion made clinically based
upon an elevated core body temperature (generally
>40�C), central nervous system dysfunction as mani-
fested by encephalopathy, and exposure to severe envi-
ronmental heat (74). Liver function testing often reveals
elevated liver enzymes. Early and aggressive evaporative
and convective cooling are the treatments of choice and
result in decreased morbidity and mortality (75,76).
Common methods for cooling in the ED include ice
water immersion, evaporative cooling, and lavage with
cooled fluids (75,76). Less commonly, dantrolene may
be used for refractory hyperthermia, but data on its
efficacy are mixed and limited (77,78).

CONCLUSIONS

In the acutely ill patient without a urinary or lower respi-
ratory tract source, other sources should be considered,
including the musculoskeletal system, heart, nervous sys-
tem, and abdomen as potential sources of sepsis. A
focused physical examination, abdominal CT scan, and
lumbar puncture may help determine the etiology of
infection and tailor treatment. In the patient with sus-
pected sepsis, early and aggressive treatment with antimi-
crobials is paramount and has a significant effect on
patient outcomes. In the seemingly septic patient who
does not respond to antimicrobials and fluids, other
acutely life-threatening conditions that can mimic sepsis
should be considered. A review of the patient’s medical
history, medications, and recent exposures can assist in
identifying the source of the patient’s elevated body tem-
perature and tachycardia. Consideration of potential sour-
ces and other mimics of sepsis is needed in the ED.
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ARTICLE SUMMARY

1. Why is this topic important?
Sepsis is a common presentation to the emergency

department (ED) and is the source of significant burden
on the health care system in terms of expenditure and pa-
tient morbidity and mortality. Early recognition and
appropriate aggressive management of sepsis leads to sig-
nificant reduction in patient morbidity and mortality.
2. What does this review attempt to show?

This review addresses the evaluation of the acutely ill-
appearing patient without an apparent source, focusing on
occult sources of infection and conditions that mimic
sepsis.
3. What are the key findings?

Pulmonary and urinary sources of sepsis are the most
common, but other sources may be present. Musculoskel-
etal, cardiac, neuraxial, abdominal, and indwelling
foreign body sources of sepsis should be considered in
the acutely ill patient. In the seemingly septic patient
who does not respond to antimicrobials and fluids, the dif-
ferential should be broadened to include acutely life-
threatening conditions that can mimic sepsis. A review
of the patient’s medical history, medications, and recent
exposures can assist in identifying the source of the pa-
tient’s elevated body temperature and tachycardia. This
is important, as many conditions that mimic sepsis cause
significant mortality and are reversible if recognized in a
timely manner.
4. How is patient care impacted?

Consideration of potential occult infectious sources and
sepsis is needed in the ED, as recognition of these entities
leads to early appropriate management and improvement
in patient outcomes.
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