Case Presentation

The Failure to Diagnose Sepsis

Sepsis is a regular visitor in the news

as cases of flesh-eating bacteria and

the dramatic speed with which victims
deteriorate hit the headlines. The failure

to diagnose sepsis remains a critical issue
as delays in diagnosis significantly increase

—

bacteria that causes
inflammation migrates
into blood stream
developing bacteremia

morbidity and mortality. The entire
emergency department, urgent care and
primary care teams must be focused on
early recognition and intervention. This
has never been so important as today
since evidence now points to interventions
that can truly save lives.

Today we present perhaps the most
challenging of cases. The flesh-eating
bacteria-related cases are only obvious
in retrospect. At the outset, there is an

event such as a small cut while in the water

harvesting seafood, a bump or bruise from

individual may not even be aware is there.
The pain increases rather dramatically, and
the individual ultimately seeks care. At first
glance, there is little or nothing visibly
apparent; maybe there is a bit of swelling
or redness at the site, but no evidence of
something significantly wrong.

But we present this case today because
there are clues:
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a car door, or simply the onset of pain that — — — —
is perhaps related to bacteria entering soft
tissue through a small cut or abrasion the
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Although subtle, as you look back at the
facts in case after case, there were markers
for altered physiology that simply didn't fit
with an initial diagnosis of “sprain” or
“strain.”

We present one other issue in this case
review. We continue to look for the best
markers for early sepsis. Until recently,
practitioners used a sepsis screen using

SIRS criteria. Some experts now recommend
abandoning that thought process and apply-
ing the quick SOFA criteria (QSOFA). The use
of both protocols are presented in this case;
it is interesting to evaluate which would have
been more helpful in making an earlier

diagnosis.

First Emergency Department Visit

A 38-year-old man presented to the
emergency department with a complaint
of left foot pain.

Triage Note

Vital Signs

Temp Pulse Resp BP
100.4°F (38°C) 116 22 124/76
Chief Pain top of left foot since this
Complaint morning. No apparent injury.

No medications. No significant
past medical history.

Triage Level

Desighated non-urgent. Triage
Level 3.
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Primary Nursing Assessment

Airway Patent

Skin Warm, dry, normal
Neurologic | GCS score 15
Speech Normal
Emotional Cooperative
Disposition | No acute distress

ED Physician Evaluation

Chief Left foot pain, no apparent injury.

Complaint

History of 38-year-old man with pain along

Present the sole of his foot starting last

lliness night, worse today. Walking is
exquisitely painful. Patient thought
this might be a circulatory problem,
but he recalls he was not injured.
He did not twist or in any way hurt
his foot. On his feet a great deal
during work.

General Alert and oriented, in no distress.

Appearance | Reports 3/10 pain.

Skin Warm and dry.

Extremities The foot is exquisitely
tender along the plantar fascia
starting at the heel, ending at the
head of the metatarsals.

Diagnostics X-ray negative for fracture.

Emergency Department Course

The emergency physician diagnosed
“Plantar Fasciitis.”

The emergency physician ordered taping
of the foot, crutches, ice, elevation, and
anti-inflammatory medication. The patient
was discharged with follow-up with his
primary care physician in 2 days.
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Follow-Up with Primary Care
Physician

The patient followed up with his primary
care physician as directed 2 days later. At
the office, the nurse noted that the patient
had severe swelling of his left foot and
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Follow-up
2 DAYS

ankle, with pain radiating upward to the
knee and into the left thigh area. His blood
pressure was 114/80; his pulse rate was
136 beats/min.

The primary care physician noted that

the patient woke up 2 days prior with left
foot pain, which progressively worsened.
X-rays were negative. He was treated with
Ibuprofen for plantar fasciitis and remains
on crutches. His pain is increasing with
swelling in the left foot, and he cannot
bear weight secondary to the pain.

On physical examination, marked swelling/
bruising of the left foot with decreased range
of motion is noted and is secondary to pain.
No warmth or redness is observed. Pulse
rates are good, and a repeat X-ray reveals
no fracture.
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Diagnosis Left ankle sprain.
Plan Elevation. Tylenol #3, air cast, and
return visit in 1 week.
Discussion

n The pulse rate had gone from 116 beats/
min during the ED visit to 136 beats/min
in the primary care physician’s office. The
office staff never took the patient’s tem-
perature. Do you think the office staff had
an obligation to take a full set of vital
signs? Probably.

E The primary care physician never docu-
mented recognition of a pulse rate of 136
beats/min. Do you think he would have
discharged the patient had he looked at
the nursing note? Probably not. Hopefully
not.

B Consider that the patient’s resting pulse
rate from prior visits was in the mid-60s
and was more than twice that number
during the office visit. Even if the possibil-
ity of sepsis did not come to mind, every
practitioner should recognize that some-
thing is seriously wrong in this case.

n Taken together, the ED diagnosis and the
office diagnosis do not make sense. No
patient has a plantar fasciitis that extends
up and develops into a sprained ankle.

In addition, there was no history of injury.

E The primary care physician clearly missed
an opportunity to consider the diagnosis
of sepsis or recognize that there was a
significant physiologic abnormality and
get help.
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Office Telephone Call

The next day, the patient called
the primary care physician’s office
complaining of increased swelling
and redness. The primary care
physician now considered
the possibility of cellulitis
and started the patient
on an appropriate
antibiotic for cellulitis.
He missed the opportunity
to consider the possibility of
a far more serious infection.

A

Second Emergency Department Visit

The patient returned to the same ED the
next day complaining of redness and swell-
ing to the left foot and ankle.

Triage Note
Vital Signs

Temp Pulse Resp 2]
98.1°F (36.7°C) 144 28 110/64
Chief Left foot to knee pain and swelling
Complaint for 5 days. Saw primary care physi-

cian, who diagnosed an ankle sprain.
Called PMD yesterday and was start-
ed on an antibiotic.

Primary Nurse Assessment

Respiratory | None

Distress

Airway Patent

Skin Warm, dry, normal
Warm Normal
Emotional Cooperative
Disposition | No acute distress
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ED Physician Evaluation

The emergency physician dictated the
patient’s history and physical examination.

On physical examination, the patient was
markedly diaphoretic. There was marked
edema, erythema, and increased 2 emm
warmth to touch from the toes ¢
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to the knee. There were large e o
confluent vesicles over the dorsal ‘. ®
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and lateral aspect of his left d e
foot and hemorrhagic
vesicles on the
lateral aspect
of the foot.
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WBC > 40,000

The WBC count was
over 40,000.

£,

The patient Ry

was admitted with g

a diagnosis of cellulitis. In the ED, he was
started on Rocephin (2 g IVPB).

He missed
the opportunity
to consider the
possibility of a far
more serious
infection.
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Admission Discharge Summary

During the hospital admission, the patient
was seen by Surgery and Infectious Disease.
They agreed the patient had necrotizing
fasciitis and compartment

syndrome. He underwent

debridement and irrigation Plantar
fasciitis
of the left leg and foot, would NOT

decompression, and
fasciotomy. The wounds
improved. Cultures
showed Streptococcus
Group A. The patient
had a second opera-
tion for definitive
debridement.
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Discussion

increase pulse

The first visit simply did not add up to
plantar fasciitis. Like many cases involving
an adverse patient outcome, there
were red flags and significant
markers for a disease process.
Practitioners must recognize that
pulse rate abnormalities reflect
dramatic physiologic changes.
Plantar fasciitis would not
increase this man'’s pulse
rate by 50 beats/min.

ap”

Why was this

diagnosis

delayed?

As we look at the

common threads
in this particular

‘ type of sepsis

What were the early indicators of possible
sepsis? How can the practitioner recognize
early signs of the septic process?

During the first visit to the ED, the patient
had pain out of proportion to any apparent
mechanism of trauma or injury; he also had
a pulse rate significantly out of proportion
to body temperature. There was extreme
tenderness on the plantar aspect of the

left foot.

e Was it a breach in the standard of care
to fail o diagnose sepsis at this point?2
Perhaps not.

Was it possible to recognize that there
was a significant physiologic derange-
ment, that something significant was
happening and the patient needed
further testing or consultation?
Probably yes.

case, you can see several themes:

n Early on, there is often no visually
apparent site of infection.

E There is usually a vital sign indication
reflecting a significant physiologic
abnormality that precedes other findings.

B There is often pain or a symptom out
of proportion to mechanism, or no
mechanism at all.

n Onset is often minutes to hours.

E The physician’s
diagnosis does not
connect the dots
with a diagnosis
that explains the
presentation.
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Bottom Line

What should have happened during this
first visite Standard of care aside, this emer-
gency physician should have recognized
the physiologic abnormality and observed
the patient over a period of hours. If the
patient’s condition did not normalize, he
should have been observed or admitted for
further evaluation.

The nurses should
have repeated
vital signs
according to
department

protocol

and

should have alerted the emergency physi-
cian that he was discharging a patient with
abnormal vital signs.

What should have happened during the
office visit? The primary care physician
should have recognized that the pulse rate
of almost 140 beats/min was dramatically
abnormal. He should have recognized that
plantar fasciitis does not extend into a
sprained ankle. Those two facts, considered
together, must indicate that something more
serious is occurring.

SIRS vs. qSOFA

Let’s take a look at whether application of
the SIRS criteria or gSOFA would have
helped in this case.

The qSOFA score was introduced in February

2016 as a simplified version of the SOFA
score as a way to initially identify patients at
high risk for poor outcome with an infection.
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The qSOFA simplifies the SOFA score drasti-
cally by including only its 3 clinical criteria
and by including “any altered mentation”
instead of requiring a GCS < 13. The infor-
mation regarding SOFA and qSOFA was
published by the Sepsis-3 group as a con-
sensus document concerning definitions for
sepsis and septic shock.'

The Sepsis-3 group advocates abandoning
the SIRS sepsis screen, and noted that
sepsis should be defined as life-threatening
organ dysfunction caused by a dysregulated
host response to infection. For clinical
operationalization, organ dysfunction

can be represented by an increase in the
Sequential [Sepsis-Related] Organ Failure
Assessment (SOFA) score of 2 points or
more, which is associated with an in-hospital
mortality greater than 10%. Septic shock
should be defined as a subset of sepsis in
which particularly profound circulatory,
cellular and metabolic abnormalities are
associated with a greater risk of mortality
than with sepsis alone.
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The Sepsis-3 group, UpToDate, and others
recommend abandoning the SIRS evaluation
and adopting gSOFA. SIRS relies heavily

on abnormal vital signs and a known or
suspected infection; it is known to be
sensitive but not specific for sepsis. The
qSOFA criteria includes change in menta-
tion, a respiratory rate of 22 or higher, and
a systolic BP <100 (1 point for each).

Consider both approaches in this case. Using
the SIRS sepsis screen, this patient would
have been sepsis
screen-positive
based on an
HR of 116, an
RR of 22, and a
temp of 100.4°F
(38°C). Although
arguably he did
not have an
apparent source
of infection, the
positive sepsis
screen may have
brought infection to
mind and put it in the
differential diagnosis.
That may have made a difference; it may
have impacted the practitioner’s thought
process.

In this case, the gSOFA score would have
been negative, as the patient would only
have a score of 1 based upon the RR of 22.
So qSOFA would not have helped bring the
presence of infection to mind. In this case,
gSOFA would probably not have impacted
the practitioner’s thought process.
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This is an imperfect world, and no one has
come up with an adequate predictor of early
sepsis. Knowing that time is tissue in sepsis,
the earlier the practitioner e
considers the possi- v o
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bility of infection,
the faster the
patient will get R
fluids, antibiotics -
and other key -

elements of
sepsis intervention.

TSG is not lobbying
against gSOFA or for
the SIRS screen, and
this is but a single case review.

However, early on in the infectious process,
perhaps looking for end organ dysfunction

is not adequately sensitive. And perhaps the
SIRS screen, although overly sensitive, allows
consideration of an infectious process that
must be tied to the judicious application of
clinical judgment.

'JAMA. 2016; 315(8):801-810. doi:10.1001/joma.2016.0287.
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