CASE IN POINT

Profound Hypoxemia in a Patient With
Hypertriglyceridemia-Induced Pancreatitis
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Background: Acute lung injury and acute respiratory distress
syndrome are potentially fatal complications of severe
acute pancreatitis. In some cases, respiratory failure in
acute pancreatitis is associated with negative radiographic
findings. Hypertriglyceridemia is a known precipitant of
acute pancreatitis; however, whether the severity of the
hypertriglyceridemia can accurately predict the severity of the
hypoxemia in acute pancreatitis remains unclear.

Case Presentation: A male with morbid obesity and untreated
sleep apnea presented with hypoxemia in the setting of severe
hypertriglyceridemia, but with negative chest imaging. The
severity of the patient’s respiratory dysfunction coincided with
elevations in his serum triglycerides.

Conclusions: This case demonstrates the complex relationship
between hypertriglyceridemia, inflammation, and pulmonary
dysfunction.
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cute pancreatitis can be associated
Awith multiorgan system failure, in-

cluding respiratory failure, which has
a high mortality rate. Acute respiratory dis-
tress syndrome (ARDS) is a known compli-
cation of severe, acute pancreatitis, and is
fatal in up to 40% of cases. Mortality rates
exceed 80% in patients with PaO,/FiO,
< 100 mm Hg.? Although ARDS is typi-
cally associated with bilateral pulmonary
infiltrates, severe hypoxemia in pancreatitis
may not be visible in radiography in up to
50% of cases.!

Hypertriglyceridemia is the third-most
common cause of acute pancreatitis, with an
incidence of 2% to 10% among patients di-
agnosed with acute pancreatitis.>* Elevated
serum triglycerides have been proposed to
trigger acute pancreatitis by increasing plasma
viscosity, which leads to ischemia and inflam-
mation of the pancreas.* In severe cases of
hypertriglyceridemia-induced acute pancre-
atitis, plasmapheresis is used to rapidly reduce
serum chylomicron and triglyceride levels.?

This case report discusses a patient with
acute pancreatitis whose hypoxemia coin-
cided with the severity of hypertriglyceride-
mia, but without radiographic evidence of
pulmonary infiltrates or other known pulmo-
nary causes.

CASE PRESENTATION

A 60-year-old male presented to the emer-
gency department with several hours of
diffuse abdominal pain, nausea, and vom-
iting. The patient reported that his symp-
toms began after eating fried chicken. He
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reported no dyspnea, fever, chills, or other
symptoms. His medical history included
type 2 diabetes (hemoglobin A, 11.1%),
Hashimoto hypothyroidism, severe obstruc-
tive sleep apnea not on continuous posi-
tive airway pressure (apnea-hypoxia index,
59/h), and obesity (body mass index, 52).
Initial vital signs were afebrile, heart rate of
90 beats/min, and oxygen saturation (SpO,)
of 85% on 6L oxygen via nasal cannula. He
was admitted to the intensive care unit and
quickly maximized on high flow nasal can-
nula, ultimately requiring endotracheal in-
tubation and mechanical ventilation.

Initial laboratory studies were remarkable
for serum sodium of 120 mmol/L (reference
range, 136-146 mmol/L), creatinine of 1.65
mg/dL (reference range, 0.52-1.28 mg/dL),
anion gap of 18 mEq/L (reference range, 3-11
mEq/L), lipase level of 1115 U/L (reference
range, 11-82 U/L), glucose level of 334 mg/
dL (reference range, 70-110 mg/dL), white
blood count of 13.1 K/uL (reference range,
4.5-11.0 K/uL), lactate level of 3.8 mmol/L
(reference range, 0.5-2.2 mmol/L), triglycer-
ide level of 1605 mg/dL (reference range, 40-
160 mg/dL), cholesterol level of 565 mg/dL
(reference range, < 200 mg/dL), aminotrans-
ferase of 21 U/L (reference range, 13-36 U/L),
alanine aminotransferase of < 3 U/L (reference
range, 7-45 U/L), and total bilirubin level of
1.6 mg/dL (reference range, 0.2-1 mg/dL).

The patient had an initial arterial blood
gas pH of 7.26, partial pressure of CO, and
O, of 64.1 mm Hg and 74.1 mm Hg, respec-
tively, on volume control with a tidal vol-
ume of 500 mL, positive end-expiratory
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pressure of 10 cm H,O, respiratory rate of
26 breaths/min, and FiO, was 100%, which
yielded a PaO /FiO, of 74 mm Hg. The
patient was maintained in steep reverse-
Trendelenburg position with moderate im-
provement in his SpO,.

Chest X-ray and computed tomography
angiogram did not reveal pleural effusions,
pulmonary infiltrates, or pulmonary embo-
lism (Figure 1). Computed tomography of
the abdomen and pelvis demonstrated se-

™0

FIGURE 1. Chest anteroposterior X-ray (A) and coronal computed
tomography (B) taken upon admission did not reveal any evidence of an acute

vere acute interstitial edematous pancreati-
tis with no evidence of pancreatic necrosis or
evidence of gallstones (Figure 2). A transtho-
racic echocardiogram with bubble was nega-
tive for intracardiac right to left shunting.

The leading diagnosis was ARDS sec-
ondary to acute pancreatitis with hypox-
emia exacerbated by morbid obesity and
untreated obstructive sleep apnea leading
to hypoventilation.

Treatment

The patient was intubated and restricted to
nothing by mouth and provided fluid resus-
citation with crystalloids. On hospital day 1,
he remained intubated and on mechanical
ventilation, started on plasmapheresis and
continued insulin infusion for severe hy-
pertriglyceridemia. The patient’s PaO,/FiO,
ratio remained persistently < 100 mm Hg
despite maximal ventilatory support. After
3 sessions of plasmapheresis, the serum tri-
glyceride levels and oxygen requirements
improved (Figure 3).

Due to prolonged intubation, the patient
ultimately required a tracheostomy. By hos-
pital day 48, the patient was successfully
weaned off mechanical ventilation. His tra-
cheostomy was decannulated uneventfully
on hospital day 55 and the stoma was closed.
The patient was discharged to a skilled nurs-
ing home for rehabilitation and received in-
tensive physical therapy for deconditioning
from prolonged hospitalization.

DISCUSSION

Respiratory insufficiency is a common and
potentially lethal complication observed in
one-third of patients with acute pancreati-
tis.! Radiographic evidence of pleural effu-
sions, atelectasis and pulmonary infiltrates
are often present. Acute lung injury (ALI)
and ARDS are the most severe pulmonary
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cardiopulmonary process despite reported hypoxemia.

FIGURE 2. Abdomen and pelvis computed
tomography without contrast demonstrating severe
acute interstitial edematous pancreatitis.

complications of acute pancreatitis.’ It
has been proposed that ALI and ARDS are
driven by a hyperinflammatory state, which
has multiple downstream effects. Pulmo-
nary parenchymal and vascular damage has
been associated with activated proinflam-
matory cytokines, trypsin, phospholipase
A, and free fatty acids (Figure 4).!
Hypoxemia secondary to acute pancre-
atitis may occur without initial radiographic
findings and has been observed in up to half
of patients.! Hypoxemia in ARDS occurs
due to ventilation-perfusion defects caus-
ing gas exchange impairments which may
be worsened further by high distending vol-
umes and pressures on mechanical venti-
lation, dyssynchronous breathing, and/or
lung derecruitment.® Patients who require
intubation for pancreatitis-associated ALI or
ARDS eventually exhibit imaging findings
consistent with their disease.! The patient
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FIGURE 3. Trends in serum triglyceride levels (A) and arterial oxygen pressure (B) from arterial blood gas.
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FIGURE 4. Proposed model by which hypertriglyceri-
demia initiates a feedback loop to exacerbate pancreatitis,
ARDS, and hypoxemia. (1) In hypertriglyceridemia-induced
pancreatitis, it is proposed that excess triglycerides result in
elevated serum chylomicrons which can cause

capillary plugging due to increased plasma viscosity as well
as damage to platelets and vascular endothelium resulting
in pancreatic ischemia, which triggers acute pancreatitis.*
(2) ARDS may occur secondary to acute pancreatitis. In the
initial exudative phase of ARDS, there is endothelial

barrier dysfunction and a proinflammatory cascade
activation through mediators, activating alveolar
macrophages, and recruiting neutrophils resulting in
increased permeability into the alveolar space. In the case of
pancreatitis associated acute respiratory distress syndrome,
effects of pancreatitis enzymes such as phospholipase A2
may be directly involved, damaging pulmonary surfactant and
impairing alveolar fluid clearance. (3) Hypoxemia in ARDS
occurs due to ventilation-perfusion defects causing gas
exchange impairments which may be worsened further by
high distending volumes and pressures on mechanical venti-
lation, dysynchronous breathing, and/or lung derecruitment.®®
(4) Hypoxemia may further impact triglyceride clearance
resulting in further elevation in triglyceride levels." This can
occur in both acute and chronic hypoxic conditions.
Abbreviation: ARDS, acute respiratory distress syndrome.
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in this case exhibited severe hypoxemia for
several days despite persistently negative
radiographic studies. His history of obstruc-
tive sleep apnea and a body mass index of
52 may have contributed to respiratory fail-
ure; however, assessment of other contribu-
tors to the acute and profound hypoxemia
yielded largely unremarkable results. The
patient did not have a history or evidence
of heart failure and his hypoxemia did
not improve with diuresis. He tested posi-
tive for COVID-19 on admission and was
briefly treated with remdesivir and dexa-
methasone, but it was determined that the
test was likely a false positive due to neg-
ative subsequent tests and elevated cycle
thresholds (> 40). A concomitant COVID-
19 infection likely did not contribute to his
symptoms.

Ventilation-perfusion mismatch is a
well-recognized complication of pancre-
atitis, which results in right-to-left shunt-
ing.> While we considered whether an
intracardiac shunt may have contributed
to the patient’s hypoxemia, a transthoracic
echocardiogram with bubble contrast was
negative.

The patient had a peak serum triglycer-
ide of > 6000 mg/dl, which meets the cri-
teria for very severe hypertriglyceridemia.”
As observed in prior reports, the extent of
the hypertriglyceridemia in this patient
resulted in pronounced lipemic blood,
which was appreciable by the eye and ne-
cessitated several rounds of centrifugation
to analyze the laboratory studies.® In this
case, plasmapheresis was used to rapidly
treat the hypertriglyceridemia, thereby re-
ducing inflammation and further damage
to the pancreas.’
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It is possible the patient’s hypertriglycer-
idemia may have been associated with his
hypoxemia. His hypoxemia was most pro-
nounced approximately 24 hours postad-
mission, which coincided with the peak of
the hypertriglyceridemia. It remains un-
clear whether the severity of triglyceride
elevation could accurately predict the se-
verity of respiratory insufficiency. Hypox-
emia is thought to modulate triglyceride
metabolism through stimulation of intra-
cellular lipolysis, upregulation of very low-
density lipoproteins production in the liver,
and inhibition of triglyceride-rich lipopro-
tein metabolism.!® Evidence from rodent
studies supports the idea that acute hypox-
emia increases triglycerides, and the degree
of hypoxemia correlates with the elevated
triglyceride levels.!! However, this has not
been consistently observed in humans and
may vary by prandial state.'>"* Thus, dys-
function of lipid metabolism may be a rele-
vant clinical indicator of hypoxemia; further
work is needed to elucidate this association.

Patient Perspective

The patient continues to undergo exten-
sive rehabilitation following his prolonged
illness and hospitalization. He expressed
gratitude for the care received. However, he
has limited and distorted recollection of the
events during his hospitalization and stated
that it felt “like an extraterrestrial state.”

CONCLUSIONS

This report describes a case of marked hy-
poxemia in the setting of acute pancreatitis.
Pulmonary insufficiency in acute pancre-
atitis is commonly associated with imaging
findings such as atelectasis, pleural effusions,
and pulmonary infiltrates; however, up to
half of cases initially lack any radiographic
findings. Plasmapheresis is an effective treat-
ment for hypertriglyceridemia-induced pan-
creatitis to both directly reduce circulating
triglycerides and inflammation. Plasmapher-
esis also represents a promising therapy for
the prevention of further episodes of pancre-
atitis in patients with recurrent pancreatitis.
We propose a feedback mechanism through
which pancreatitis induces severe hypox-
emia, which may modulate lipid metabolism
and severe hypertriglyceridemia correlates
with respiratory failure.
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