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Case Presentation. A 23-year-old male U.S. Army veteran with a history of alcohol use disorder
and posttraumatic stress disorder (PTSD) presented to the VA Boston Healthcare System (VABHS)
West Roxbury campus emergency department (ED) with epigastric abdominal pain in the setting of
consuming alcohol. The patient had served in the infantry in Afghanistan during Operation Endur-
ing Freedom. He consumed up to 12 alcoholic drinks per day (both beer and hard liquor) for the past
3 years and had been hospitalized 3 times previously; twice for alcohol detoxification and once for
PTSD. He is a former tobacco smoker with fewer than 5 pack-years, he uses marijuana often and does
not use IV drugs. In the ED, his physical examination was notable for a heart rate of 130 beats per
minute and blood pressure of 161/111 mm Hg. He was alert and oriented and had a mild tremor. The
patient was diaphoretic with dry mucous membranes, tenderness to palpation in the epigastrium, and
abdominal guarding. A computed tomography (CT) scan of the abdomen revealed acute pancreatitis
without necrosis. The patient received 1 L of normal saline and was admitted to the medical ward for

presumed alcoholic pancreatitis.

» Rahul Ganatra, MD, MPH, Chief Med-
ical Resident, VABHS and Beth Israel
Deaconess Medical Center. Dr. Weber, we
care for many young people who drink more
than they should and almost none of them
end up with alcoholic pancreatitis. What are
the relevant risk factors that make individuals
like this patient more susceptible to alcoholic
pancreatitis?

» Horst Christian Weber, MD, Gastro-
enterology Service, VABHS, and Assistant
Professor of Medicine, Boston University
School of Medicine. While we don't have a
good understanding of the precise mechanism
of alcoholic pancreatitis, we do know that in
the U.S., alcohol consumption is responsible
for about one-third of all cases.! Acute pancre-
atitis in general may present with a wide range
of disease severity. It is the most common
cause of gastrointestinal-related hospitaliza-
tion,” and the mortality of hospital inpatients
with pancreatitis is about 5%.>* Therefore,
acute pancreatitis represents a prevalent con-
dition with a critical impact on morbidity and
mortality. Alcoholic pancreatitis typically oc-
curs after many years of heavy alcohol use, not
after a single drinking binge in alcohol-naive
individuals.! Regarding this patient, we also
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know that smoking is an independent risk fac-
tor for pancreatitis and may have a synergis-
tic effect with alcohol.'” In addition, there are
genetic mutations that can increase a person’s
risk for pancreatitis, which is of consideration
given this patient’s young age. Apart from those
2 possible contributors, there does not cur-
rently seem to be another more likely explana-
tion than alcohol.

»  Dr. Ganatra. At this point, the chemis-
try laboratory paged the admitting resident
with the notification that the patient’s blood
was grossly lipemic. Ultracentrifugation was
performed to separate the lipid layer and his
laboratory values result (Table). Notable ab-
normalities included polycythemia with a he-
moglobin of 17.4 g/dL, hyponatremia with a
sodium of 129 mmol/L, normal renal function,
elevated aspartate aminotransferase (AST) and
alanine aminotransferase (ALT) (AST 258 IU/L
and ALT 153 TU/L, respectively), hyperbilirubi-
nemia with a total bilirubin of 2.7 mg/dL, and
a serum alcohol level of 147 mg/dL. Due to an-
ticipated requirement for a higher level of care,
the patient was transferred to the Medical In-
tensive Care Unit (MICU).

Dr. Breu, can you help us interpret this pa-
tient’s numerous laboratory abnormalities?
Without yet having the triglyceride level avail-
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able, how does the fact that the patient’s blood
was lipemic affect our interpretation of his
labs? What further workup is warranted?

>»  Anthony Breu, MD, Medical Service,
VABHS, Assistant Professor of Medicine,
Harvard Medical School. First, the positive
alcohol level confirms a recent ingestion. Sec-
ond, he has elevated transaminases with the
AST greater than the ALT, which is consistent
with alcoholic liver disease. While the initial
assumption is that this patient has alcohol-
induced pancreatitis, the elevations in bil-
irubin and alkaline phosphatase may sug-
gest gallstone pancreatitis, and the lipemic
appearing serum could suggest triglyceride-
mediated pancreatitis. If the patient does have
elevated triglyceride levels, the sodium level
may indicate pseudohyponatremia, a labora-
tory artifact seen if a dilution step is used. To
further evaluate the patient, I would obtain
a triglyceride level and a right upper quad-
rant ultrasound. Direct ion-selective electrode
analysis of the sodium level can be done with
a device used to measure blood gases to ex-
clude pseudohyponatremia.

> Dr. Ganatra. A right upper quadrant ul-
trasound was obtained in the MICU, which
showed hepatic steatosis and hepatomegaly to
19 cm, but no evidence of biliary obstruction
by stones or sludge. The common bile duct
measured 3.2 mm in diameter. A triglyceride
level returned above assay at > 3,392 mg/dL. A
review of the medical record revealed a triglyc-
eride level of 105 mg/dL 16 months prior. The
Gastroenterology Department was consulted.

Dr. Weber, we now have 2 etiologies for pan-
creatitis in this patient: alcohol and hypertri-
glyceridemia. How do each cause pancreatitis?
Is it possible to determine in this case which
one is the more likely driver?

» Dr. Weber. The mechanism for alcohol-in-
duced pancreatitis is not fully known, but there
are several hypotheses. One is that alcohol may
increase the synthesis or activation of pancreatic
digestive enzymes.® Another is that metabolites
of alcohol are directly toxic to the pancreas.®
Based on the epidemiologic observation that al-
coholic pancreatitis usually happens in long-
standing users, all we can say is that it is not
very likely to be the effect of an acute insult. For
hypertriglyceridemic pancreatitis, we believe the

www.fedprac.com

TABLE Laboratory Results

Blood Test Reference On Admission
WBC, cells/mm? 4.5-10.0 11.3
Differential count, %
Neutrophils 40-75 81
Bands 0.0-0.6 <1
Lymphocytes 10-55 8
Monocytes 2-12 11
Eosinophils 0-7.0 0
Hemoglobin, g/dL 14 -17 17.4
Hematocrit, % 40 - 51 47.9
Platelets, cells/mm? 130 - 450 181
Sodium, mmol/L 135-145 129
Potassium, mmol/L 3.5-5.0 3.7
Chloride, mmol/L 100-110 92
Bicarbonate, mmol/L 20-30 21
Urea nitrogen, mg/dL 7-25 10
Creatinine, mg/dL 05-15 0.85
Glucose, mmol/L 65 -100 111
Lipase 8-82 309
ALT, IU/L 7-52 153
AST, IU/L 5-34 258
Alkaline phosphatase, IU/L 40-150 278
Bilirubin, total, mg/dL 02-1.2 2.7
Protein, total, mg/dL 6.0-8.5 6.7
Albumin, mg/dL 3.5-50 3.0
Prothrombin time, s 9.8-13.3 11.4
International normalized ratio 1.0 1.0
Activated partial thromboplastin time, s 26.6 -36.2 34.9
Triglycerides, mg/dL 0-149 > 3,392
Serum toxicology
Ethanol, mg/dL <10 147
Salicylate, mg/dL <5 <5
Acetaminophen, pg/mL <1 <1

Tricyclic antidepressants, mg/dL

Not detected Not detected

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase;

WBC, white blood cells.
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injury is due to the toxic effect of free fatty acids
in the pancreas liberated by lipolysis of triglyc-
erides by pancreatic lipases. Higher triglycer-
ides are associated with higher risk, suggesting
a dose-response relationship: This risk is not
greatly increased until triglycerides exceed
500 mg/dL; above 1,000 mg/dL, the risk is
about 5%, and above 2,000 mg/dL, the risk is
between 10% and 20%.” In summary, we can-
not really determine whether the alcohol or
the triglycerides are the main cause of his
pancreatitis, but given his markedly elevated
triglycerides, he should be treated for hypertri-
glyceridemic pancreatitis.

» Dr. Ganatra. Dr. Breu, regardless of the
underlying etiology, this patient requires
treatment. What does the literature suggest
as the best course of action regarding crys-
talloid administration in patients with acute
pancreatitis?

> Dr. Breu. There are 2 issues to discuss
regarding IV fluids in acute pancreatitis:
choice of crystalloid and rate of adminis-
tration. For the choice of IV fluid, lactated
Ringer solution (LR) may be preferred over
normal saline (NS). There are both patho-
physiologic and evidence-based ratio-
nales for this choice. As Dr. Weber alluded
to, trypsinogen activation is an important
step in the pathogenesis of acute pancre-
atitis and requires a low pH compartment.
As most clinicians have experienced, NS
may cause a metabolic acidosis; however,
the use of LR may mitigate this. A 2011
randomized clinical trial showed that pa-
tients who received LR had less systemic in-
flammatory response syndrome (SIRS) and
lower C-reactive protein (CRP) levels at
24 hours compared with patients who re-
ceived NS.® While these are surrogate out-
comes, they, along with the theoretical basis,
suggest LR is preferred.

Regarding rate, the key is fast and early.’ In
my experience, internists often underdose IV
rehydration within the first 12 to 24 hours, fail
to change the rate based on clinical response,
and leave patients on high rates too long. In
a patient like this, a rate of 350 cc/h is a rea-
sonable place to start. But, one must reassess
response (ie, ensure there is a decrease in he-
matocrit and/or blood urea nitrogen) every 6
hours and increase the rate as needed. After
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the first 24 to 48 hours have passed, the rate
should be lowered.

» Dr. Ganatra. The patient received 2 mg
of IV hydromorphone and a 2 L bolus of LR.
This was followed by a continuous infusion
of LR at 200 cc/h. Dr. Weber, apart from the
standard therapies for pancreatitis, what are
our treatment options in hypertriglyceride-
mic pancreatitis?

» Dr. Weber. In the acute setting, IV insu-
lin with or without dextrose is the most ex-
tensively studied therapy. Insulin rapidly
decreases triglyceride levels by activating li-
poprotein lipase and inhibiting hormone-
sensitive lipase. The net effect is reduction
in serum triglycerides available to be hydro-
lyzed to free fatty acids in the pancreas.” For
severe cases (ie, where acute pancreatitis is ac-
companied by hypocalcemia, lactic acidosis
or a markedly elevated lipase), apheresis with
therapeutic plasma exchange to more rapidly
reduce triglyceride concentration is the pre-
ferred therapy. The goal is to reduce triglycer-
ides to levels below 500 mg/dL, and this often
can be accomplished after a single apheresis
session. While there is no universally accepted
maintenance strategy, there are good data to
support the use of statins and fibrates to lower
lipids and prevent future episodes in patients
with markedly elevated triglycerides."

» Dr. Ganatra. Due to the possibility that the
patient would require apheresis, which was not
available at the VABHS West Roxbury campus,
the patient was transferred to an affiliate hos-
pital. The patient was started on 10% dextrose
at 300 cc/h and an IV insulin infusion. His tri-
glycerides fell to < 500 mg/dL over the subse-
quent 48 hours, and ultimately, apheresis was
not required. Enteral nutrition by nasogastric
(NG) tube was initiated on hospital day 6. The
patient’s hospital course was notable for acute
respiratory distress syndrome that required in-
tubation for 7 days, hyperbilirubinemia (with a
peak bilirubin of 10.5 mg/dL), acute kidney in-
jury (with a peak creatinine 4.7 mg/dL), fever
without an identified infectious source, alco-
hol withdrawal syndrome that required pheno-
barbital, and delirium. Nine days later, he was
transferred back to the VABHS West Roxbury
campus. His condition stabilized, and he was
transferred to the medical floor. On hospital
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day 14, the patient’s mental status improved,
and he began tolerating oral nutrition.

Dr. Breu, over the years, the standard of
care regarding when to start enteral nutrition
in pancreatitis has changed considerably. This
patient received enteral nutrition via NG tube
but also had periods of being NPO (nothing by
mouth) for up to 6 days. What is the current
best practice for timing of initiating enteral nu-
trition in acute pancreatitis?

» Dr. Breu. It is true that the standard of care
has changed and continues to evolve. Many
decades ago, patients with acute pancreatitis
would routinely undergo NG tube suction to
reduce delivery of gastric contents to the du-
odenum, thereby decreasing pancreas activa-
tion, allowing it to rest.'! The NG tube also
allowed for decompression of any ileus that
had formed. Beginning in the 1970s, several
clinical trials were performed, showing that
NG tube suction was no better than simply
making the patient NPO.'>!> More recently,
we have begun to move toward earlier feed-
ing. Again, there is a pathophysiologic ratio-
nale (bowel rest is associated with intestinal
atrophy, predisposing to bacterial transloca-
tion and resulting infectious complications)
and increasing evidence supporting this prac-
tice.® Even in severe pancreatitis, hunger may
be used to initiate oral intake.'*

» Dr. Ganatra. On hospital day 16, the pa-
tient developed sudden-onset right-sided
back and flank pain, and his hemoglo-
bin dropped to 6.1 mg/dL, which required
transfusion of packed red blood cells. He re-
mained afebrile and hemodynamically stable.
Dr. Weber, what are the major complications
of acute pancreatitis, and when should we
suspect them? Should we be worried about
complications of pancreatitis in this patient?

» Dr. Weber. Organ failure in the acute set-
ting can occur due to activation of cytokine
cascades and the systemic inflammatory re-
sponse syndrome and is described by clini-
cal and radiologic criteria called the Atlanta
Classification.’> Apart from organ failure, the
most serious complications of acute pancre-
atitis are necrosis of pancreatic tissue lead-
ing to walled-off pancreatic necrosis and the
formation of peripancreatic fluid collections
and pseudocysts, which occur in about 15%
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of patients with acute pancreatitis. These
complications are serious because they can
become infected, which portends a higher
mortality and in some cases require surgical
resection.

Other complications of acute pancreatitis
include pseudoaneurysm formation, which
is when a vessel bleeds into a pancreatic
pseudocyst, and thromboses of the splenic,
portal, or mesenteric veins. Thrombotic com-
plications may occur in up to half of patients
with pancreatic necrosis but are uncommon
without some degree of necrosis.'® No ne-
crosis was noted on this patient’s initial CT
scan, so the probability of thrombosis is low.
Also, as it takes several weeks for pseudocyst
formation to occur, a bleeding pseudoaneu-
rysm is unlikely at this early stage. Therefore,
a complication of pancreatitis is unlikely in
this patient, and evaluation for other causes
of abdominal pain should be considered.

» Dr. Ganatra. A noncontrast CT of the ab-
domen and pelvis was obtained and revealed
no evidence of complications or other acute
pathology. His pain was managed conserva-
tively, and hemoglobin remained stable. Over
the next 5 days, the patient’s symptoms grad-
ually resolved, his oral intake improved,
and he was discharged home on gemfibrozil
600 mg twice daily 19 days after admission.
He declined psychiatry follow-up for his
PTSD, and after discharge he did not keep
his scheduled gastroenterology (GI) fol-
low-up appointment. Four months later,
the patient presented again with epigastric
abdominal pain similar to his initial pre-
sentation. The patient had resumed drink-
ing, stating that “alcohol is the only thing
that helps [with the PTSD].” He had not
been taking the gemfibrozil. He was admit-
ted with a recurrent episode of pancreatitis;
however, his triglycerides on admission were
119 mg/dL.

Dr. Weber, this patient’s triglycerides de-
clined rapidly over a period of just 4 months
with questionable adherence to gemfibrozil.
However, he was admitted again with another
episode of pancreatitis, this time in the set-
ting of alcohol use alone without markedly el-
evated triglycerides. What do we know about
recurrence risk for pancreatitis? Are some eti-
ologies of pancreatitis more likely to present
with recurrent attacks than are others?

MEDICAL FORUM
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Clinical Takeaways

¢ Alcoholic pancreatitis usually occurs after many years of drinking rather
than after a single binge in alcohol-naive individuals. Cigarette smoking
is an independent risk factor for both acute and recurrent pancreatitis
and may have a synergistic effect when combined with alcohol.

* The risk of pancreatitis increases with serum triglyceride levels
> 500 mg/dL: at levels > 1,000 mg/dL, the risk is about 5%, and at lev-
els > 2,000 mg/dL, the risk is 10% to 20%.

* The optimal fluid resuscitation strategy in acute pancreatitis is fast
and early, with frequent monitoring to ensure adequate resuscitation.
Evidence suggests that lactated Ringer solution may be superior to
normal saline (less systemic inflammatory response syndrome and lower
C-reactive protein).

¢ Targeted management of hypertriglyceridemic pancreatitis, in addition to
aggressive fluid resuscitation, includes lowering the triglyceride level to
< 500 mg/dL, which can be achieved with either IV insulin and dextrose
or apheresis.

¢ Early nutrition support is beneficial in acute pancreatitis, as bowel rest
leads to gut mucosal atrophy and increased risk for bacterial transloca-
tion and infection. Even in severe pancreatitis, hunger may be used to
initiate oral intake.

¢ Alcoholic pancreatitis is more likely to recur than other types of pancre-
atitis with a recurrence risk as high as 50%.

> Dr. Weber. The rate of recurrence fol-
lowing an episode of acute pancreatitis var-
ies according to the cause, but in general,
about 20% to 30% of patients will experience
a recurrence, and 5% to 10% will go on to de-
velop chronic pancreatitis.’” Alcoholic pan-
creatitis does carry a higher risk of recurrence
than pancreatitis due to other causes; the risk
is as high as 50%. Not surprisingly, recur-
rence of acute pancreatitis increases risk for
development of chronic pancreatitis. As this
patient is a smoker, it is worth noting that
smoking potentiates pancreatic damage from
alcohol and increases the risk for both recur-
rent and chronic pancreatitis.’

» Dr. Ganatra. The patient was treated
with IV hydromorphone and IV LR at
350 cc/h. Oral nutrition was begun immedi-
ately. He manifested no organ dysfunction,
and his symptoms improved over the course
of 48 hours. He was discharged home with
psychiatry and GI follow-up scheduled. Dr.
Breu and Dr. Weber, how should we counsel
this patient to reduce his risk of recurrent at-
tacks of pancreatitis in the future, and what
options do we have for pharmacotherapy to
decrease his risk?

> Dr. Breu. I'll let Dr. Weber comment on
mitigating the risk of hypertriglyceride-
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induced pancreatitis and reserve my comments
to pharmacotherapy in alcohol use disorder.
This patient may be a candidate for naltrexone
therapy, either in oral or intramuscular formu-
lations. Both have been showed to reduce the
risk of returning to heavy drinking and may
be particularly beneficial in those with a family
history.'®!* Acamprosate is also an option.

» Dr. Weber. Data on recurrence risk in hy-
pertriglyceridemic pancreatitis are limited,
but there are case reports suggesting that a
fatty diet and alcohol use are implicated in
recurrence.” T would counsel the patient on
lifestyle modifications that are known to re-
duce this risk. I agree with Dr. Breu that de-
voting our efforts to helping him reduce or
eliminate his alcohol consumption is the sin-
gle most important thing we can do to reduce
his risk for recurrent attacks. Since the pa-
tient reports that he drinks alcohol in order
to cope with his PTSD, establishing care with
a mental health provider to address this is of
the utmost importance. In addition, smoking
cessation and promoting medication adher-
ence with gemfibrozil will also reduce risk for
future episodes, but continued alcohol use is
his strongest risk factor.

» Dr. Ganatra. After discharge, the patient
engaged with outpatient psychiatry and GI.
He still reports feeling that alcohol is the only
thing that alleviates his PTSD and anxiety
symptoms. He is not currently interested in
pharmacotherapy for cessation of alcohol
use.
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