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Chief Complaint: A 70-year-old woman with a 13-year history of Crohn’s disease presented with
two days of severe generalized myalgias, progressive pleuritic chest pain and malaise, followed by
the acute onset of confusion and oxygen desaturation.

History of Present Illness: She had been
admitted one week earlier with bloody
diarrhea and cramping lower abdominal
pain, presumptively diagnosed with a Crohn’s
flair and treated with solumedrol 40mg Q12
hourly. An esophagogastroduodenoscopy
(EGD) and colonoscopy were performed on
the second hospital day, showing
angiodysplastic gastric lesions with stigmata of
recent bleeding, and severe inflammation
with serpentine ulceration of the rectum
through the cecum. The angiodysplastic
lesions were treated with argon plasma
coagulation and colonic biopsies were
performed. The patient received 2 units of
packed red blood cells. She was discharged
the next day on prednisone 40mg and
pantoprazole 40mg daily.

She was only home a few hours when she
experienced onset of severe generalized
myalgias, pleuritic chest pain and malaise,
with no change in her resolving
gastrointestinal symptoms. She denied fever,
cough or dysuria. A home test for SARS-
CoV-2 was positive.

The next day she reported to the emergency
room (ER) with worsening symptoms
described above. She was afebrile with
normal vitals and SpO2 of 93% on room air.
The physical examination recorded only mild
abdominal tenderness. Her white blood cell
count (WBCC) was 15.9 10/ and Hb 12.7
g/dL. A chest x-ray (CXR) was clear and a
CT angiogram of the chest showed no
pulmonary embolism, but a few scattered
nodules <lem in diameter were noted
throughout her lungs (Figures 1 and 2).
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Figure 1. CXR from ER visit. To view Figure
1 in a separate, enlarged window click here.
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Figure 2. Representative image from thoracic
CT scan done during ER wisit. To view
Figure 2 in a separate, enlarged window click
here.

The patient checked herself out of the ER
against medical advice.

Two days later, the patient was returned to
the hospital by her family, who reported she
had become confused and had an SpO2 of
78% according to an oximeter they had
purchased at a drug store.

Past Medical History: Her past medical
history was significant for type-2 diabetes,
hypertension and osteoporosis s/p bilateral
hip arthroplasties. She was taking
alendronate, empagliflozin, levothyroxine,
losartan, metformin and a prednisone taper.
Physical Examination: Her temperature was

97.9° F., blood pressure 103/65 mmHg,
heart rate 107 bpm, respiratory rate 26 bpm,
and SpO2 929% on room air. She was
described as ill-appearing and alert but
disoriented. Her lungs were clear. Cardiac
exam was normal except for tachycardia.
Mild abdominal distention and tenderness
were noted. The rest of the recorded
examination was unremarkable.

What should be done nex?

1. Complete blood count
2. EKG

3. Repeat chest X-ray

4. land 3

5. All of the above

Correct!

5. All of the above
Her mitial laboratory evaluation showed
WBCC 25.9 10"/L, Hg 12.9 g/dL,, Na 127
mkEq/L, K 4.0 mEq/L, Cl 96 mEq/L, CO2 19
mkEq/L, BUN 15 mg/dL, creatinine 0.5
mg/dL, albumin 2.4 mg/dL, ALT 20 U/L,
cortisol 62 ug/dL, procalcitonin 33 ng/mL,
lactate 3.6 mmol/L, high-sensitivity troponin
261 ng/L, and BNP 307 pg/mL. A chest x-ray
was mterpreted as showing cardiomegaly and
“reticular prominence” of the lung fields
bilaterally - both findings new since the chest
radiograph performed in the ER two days
previously (Figure 3).

igure 3. CXR on day of admission, two days
after the CXR performed in the ER and
shown 1n figure 1. To view Figure 3 in a
separate, enlarged window click here.

An electrocardiogram (EKG) demonstrated
low voltage, ST-elevation and PR depression

(Figure 4).
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Figure 4. Admission EKG. To view Figure 4
n a separate, enlarged window click here.

Presumptive diagnoses of acute Covid
mfection, acute coronary syndrome and
steroid-induced leukocytosis were made.
One liter of normal saline was administered.
Blood cultures were drawn. A heparin
mfusion was started for presumed acute
coronary syndrome. At 0300 of the second
hospital day (fourteen hours after admission),
the family voiced their concern that the
patient’s mental status was declining. A repeat
lactate was 4.5 mmol/L and a second liter of
NS was administered. At 0500, the
microbiology laboratory reported that both
blood cultures drawn on admission were
positive for Gram positive coccl in pairs and
clusters, and vancomycin was administered
mtravenously. At 0700, the patient became
diaphoretic and developed respiratory
distress. She was afebrile with blood pressure
105/79 mmHg, heart rate 118, and
respiratory rate 18 bpm. Her breath sounds
were described as coarse, the Glascow coma
scale score was eight and her limbs were cool
with delayed capillary refill. A repeat lactate
rose to 5.2 mmol/L. Sixty-percent F102
oxygen was administered by BiIPAP and a
levophed infusion started. The patient had a
bloody bowel movement and the heparin
mfusion was discontinued. At 0800, the
microbiology lab reported that blood cultures
were positive for S, aureus DNA and mecA
gene by molecular probes.

The patient’s blood pressure progressively
fell despite another fluid bolus and increasing
doses of norepimephrine infusion.

Which of the following is(are) most likely to
account for her progressive clinical decline?
1. Sepsis due to 5 aureus pneumonia

2. Occult GI bleeding

3. Pericardial tamponade

4. land 3

5. All of the above

Correct!
4.1and 3
An echocardiogram was emergently
performed, which showed a large pericardial
effusion with diastolic impingement of right
ventricular filling consistent with cardiac
tamponade (Figure 5).

Figure 5. Parasternal short axis view from the
echocardiogram showing a large pericardial
effusion with diastolic impingement of right
ventricular filling consistent with cardiac
tamponade. To view Figure 5 in a separate,
enlarged window click here.
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Before the study concluded, the patient’s
blood pressure fell to 60/43 mmHg and heart
rate rose to 135 bpm. She appeared agonal.
There would appear to be no time for a
cardiology or surgical consult.
Pericardiocentesis was performed under
echocardiographic guidance (Figure 6).

Figure 6. Pericardiocentesis using Seldinger
technique under echocardiographic
guidance. The guidewire can be seen in the
pericardium. T'o view Figure 6 in a separate,
enlarged window click here.

Three hundred mL of grossly purulent
pericardial fluid was aspirated, and the
patient’s blood pressure rapidly improved. A
pigtail drain was placed in the pericardial
space. Laboratory analysis of the pericardial
fluid revealed 45,000 WBC, 95% neutrophils
and Gram stain demonstrated many Gram
positive coccl 1n clusters.

On the third day, the patient’s hypotension
and encephalopathy resolved, but her
hypoxia worsened, requiring 80% Fi1O2 by
high-low nasal canula. A CXR showed the
pericardial drain in good position and new
patchy bilateral infiltrates. MRSA grew from
the pericardial fluid culture. On the fourth
hospital repeat C'T' chest showed

dramatic progression of bilateral
multinodular pulmonary infiltrates, consistent
with cavitating pneumonia without significant
pleural effusion (Figure 7).
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Figure 7. Lung CT findings on the fourth (A)
and ninth (B) hospital days. To view Figure 7

In a separate, enlarged window click here.

An echocardiogram showed no
reaccumulation of pericardial effusion and no
vegetations. On the sixth hospital day, the
patient experienced progressive respiratory
failure and was intubated. Bronchoalveolar
lavage was performed revealing grossly
purulent sputum which grew MRSA, despite
the patient having received six days of
vancomycin. A transesophageal
echocardiogram (TEE) showed no
reaccumulation of pericardial effusion and no
evidence of endocarditis. Blood cultures
from the first, second, third, fourth and sixth
hospital days all eventually grew MRSA.

Which of the following are true regarding
vancomycin treatment failure in patients with
MRSA infection?

1. It can be defined based on persistent
bacteremia.

2. It 1s associated with increased mortality
3. Prior exposure to vancomycin 1s a risk
factor

4. It can be due to poor vancomycin tissue
penetration in cases of pneumonia

5. All the above

Correct!
5. All of the above
Our patient was considered a vancomycin
treatment failure due to persistent MRSA
bacteremia and was switched to treatment
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with ceftaroline and daptomycin and
subsequent blood cultures were sterile.
Vancomycin treatment failure has been
linked to prior exposure to vancomycin,
The patient’s respiratory status slowly
improved and she was extubated on the
twelfth hospital day. She slowly recovered
and was transferred to a rehab facility after a
25-day hospitalization.

In treating .S. aureus purulent pericarditis,
which of the following are most important?
1. Correct antibiotic selection

2. Pericardial drainage

3. Examining for a S, aureus abscess

4. land 3

5. All of the above

Correct!

5. All of the above
In summary, this patient experienced high-
grade bacteremia, and nearly simultaneous
onset of purulent pericarditis and necrotizing
pneumonia due to MRSA. The onset of
symptoms and radiographic signs (small lung
nodules seen in Figure 2) of MRSA infection,
occurring within 24 hours of discharge after
mpatient treatment of a Crohn’s flair, strongly
suggest a nosocomial infection originating
during the mitial hospitalization.

Which of the following are possible
Iatrogenic origins of MRSA infection?

1. Catheter-associated blood stream infection
2. Aspiration during sedation for endoscopy
3. Endoscopy with a contaminated
endoscope

4. MRSA contamination of propofol

5. All the above

Correct!
5. All of the above

Common sources for 1atrogenic S. aureus
mnfection include venous catheters, urinary
catheters, and aspiration - which m our
patient might potentially have occurred
during sedation for endoscopy (1). It should
be noted that although 5. aureus does not

naturally colonize the urinary tract or
typically cause community-acquired urinary
tract infections, it is an important cause of
catheter-associated UTT in hospitalized
patients (2).

Less common 1atrogenic sources of .S, aureus
mfection were also considered. Bacteremia
with S. aureus and other bacteria have been
described as a complication of upper and
lower GI endoscopy, and has resulted in
serious infections including endocarditis,
septic arthritis and brain abscess (3). There
are only three reported cases of purulent
pericarditis presumed secondary to
endoscopy, two of which mvolved esophageal
perforation and neither of which involved .S.
aureus (4,5).

S. aureus 1s the most common bacterial
contaminant of propofol - used for sedation
during the patient’s endoscopy. Such
contamination is typically associated with
environmental exposure of opened vials or
syringes, and have been reported to have led
to fatal infections (6). S aureus can also rarely
contaminate packed red blood cells (7), and
platelet concentrates (8-9) - the latter of
which our patient did not receive -causing
potentially fatal transfusion-related sepsis.
The exact origin of our patient’s MRSA
bacteremia was never determined.

The most striking manifestation of this
multisystem infection was the presentation
and course of purulent pericarditis. The first
symptom - pleuritc chest pain - occurred
five days before the patient experienced
tamponade. The patient never had a
documented fever or pericardial rub. When
admuitted with sepsis, rapid enlargement in
her cardiac silhouette over the preceding 48
hours, and EKG changes of pericarditis were
not immediately recognized. The admitting
team violated a dictum taught by Dr. Tom
Bajo (deceased): “never order blood cultures
without starting antibiotics first.” However,
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the patient recovered with emergency
pericardiocentesis and adequate antibiotics.
Purulent pericarditis is diagnosed upon
pericardiocentesis upon the finding of gross
pus 1n the pericardial space due to infection.
It was a relatively common complication of
pneumococcal pneumonia in the pre-
antibiotic era, but 1s now typically nosocomial
n origin, complicating cardiothoracic surgery
or catheter-associated blood stream infections
(10-12).

The most common pathogens include 5.
aureus and oral anaerobes and 5.
pneumoniac; less commonly Candida spp.
and gram negatives including Salmonella.
The mitial presentation of fever, cough and
chest pain 1s non-specific. Fever - absent in
our patient - 1s said to be virtually universal.
About 309% have chest pain which may or
may not be pleuritic, and 40% have a
pericardial friction rub. The observation in
autopsy series that only 50% of cases are
diagnosed premortem suggests the diagnosis
1s difficult to make, perhaps due to absence
of the typical signs of pericarditis and
attribution of the constitutional symptoms to
other infections, as in our case. Disease
progression 1s rapid with a mean duration of
three days between first symptoms and
hospitalization. About 50% of patients with
purulent pericarditis develop tamponade,
which due to rapid progression can occur
with relatively small volumes of pericardial
pus. Treatment should include draimage and
antibiotics. The later can be targeted as in our
case, or empirical, in which case vancomycin
15-20mg/Kg Q12 hourly, ceftriaxone 2gm
daily and fluconazole 400 IV daily (in
immunocompromised patients) are suggested
(10-12). Ceftaroline and daptomycin are
options in patients with vancomycin
treatment failure (13).
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