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Summary

Gestational hypertriglyceridemia-induced pancreatitis is associated with significant maternal and fetal morbidity and
mortality. We report a case of gestational hypertriglyceridemia-induced pancreatitis in a primigravida at 31-weeks
gestation, complicated by impending preterm labor and metabolic acidosis requiring hemodialysis. This was successfully
managed with therapeutic plasma exchange (TPE), followed by i.v. insulin, low-fat diet, and omega-3. Triglyceride levels
stabilized after TPE and the patient underwent an uncomplicated term delivery. In pregnancy, elevated estrogen and
insulin resistance exacerbate hypertriglyceridemia. Management is challenging as risks and benefits of treatment options
need to be weighed against fetal wellbeing. We discuss management options including a review of previous case reports
detailing TPE use, dietary optimization, and delivery timing. This case emphasizes the importance of multidisciplinary care

to optimize maternal and fetal outcomes.

Learning points:

e Gestational hypertriglyceridemia-induced pancreatitis has high morbidity.

e A multidisciplinary team approach is a key as maternal and fetal needs must be addressed.

e Rapid lowering of triglycerides is crucial and can be achieved successfully and safely with plasma exchange.
e Alow-fat diet while ensuring adequate nutrition in pregnancy is important.

e Timing of delivery requires consideration of fetal maturity and risk of recurrent pancreatitis.

Background

Hypertriglyceridemia-induced pancreatitis is associated
with significant morbidity and mortality. Its management
in pregnancy is complex and often associated with poor
fetal outcomes. We report the case of a primigravida at
31-weeks’ gestation with no previous medical history
who presented with hypertriglyceridemia-induced
pancreatitis. The patient had impending preterm labor
and required hemodialysis and therapeutic plasma
exchange (TPE). We review the outcomes of previous

reports and considerations for TPE, discuss the etiology
of hypertriglyceridemia in pregnancy, and subsequent
management till delivery.

Case presentation

A 32-year-old primigravida presented with acute epigastric
pain, vomiting, and fever at week 31 of gestation. Fetal
movement was normal. The patient had no personal

@@@@ This work is licensed under a Creative Commons
ey Attribution-NonCommercial-NoDerivatives 4.0

International License.

© 2021 The authors https://edm.bioscientifica.com/

Published by Bioscientifica Ltd


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://edm.bioscientifica.com/
https://doi.org/10.1530/EDM-21-0017
http://orcid.org/0000-0001-5451-788X
mailto:sarah.tan92@yahoo.com

Endocrinology, SYT Tan and others
Diabetes & Metabolism
CASE REPORTS

nor known family medical history of lipid disorders and
was not on medications. Antenatal history had been
uneventful. Pre-pregnancy weight was 55 kg (BMI 22.3
kg/m?) and fasting plasma glucose (10 weeks gestation)
was normal (3.7 mmol/L). Oral glucose tolerance test,
HbAlc, and lipid panel had not been performed. The
patient was febrile (T 38.3°C), tachycardic (HR 125
bpm), hypotensive (BP 98/59 mmHg), and tachypneic,
with a tender epigastrium. There was no lipodystrophy,
acanthosis nigricans nor eruptive xanthomas.

Investigation

A blood draw revealed a lipemic sample (Fig. 1A). Serum
triglyceride levels were markedly elevated (>50 mmol/L),
with metabolic acidosis (bicarbonate 13.4 mmol/L).
Amylase and lipase levels were elevated (867 U/L and
>600 U/L, respectively), consistent with acute pancreatitis.
Serum bilirubin, calcium, glucose, and thyroid hormone
levels were normal (Table 1).

Treatment

As the diagnosis of acute pancreatitis secondary to
hypertriglyceridemia (modified Marshall score 3) was
established, the patient was kept nil-per-os and given i.v.
fluids. A few hours later, the patient developed uterine
contractions suggesting impending preterm labor.
Metabolic acidosis worsened (pH 7.25, bicarbonate 8.3
mmol/L) requiring initiation of dialysis. Betamethasone
was administered for fetal lung maturation. Given the
need to rapidly lower the triglyceride levels, and taking
into account that Betamethasone was likely to exacerbate
hypertriglyceridemia (increased triglyceride synthesis),
TPE was initiated (Fig. 1B). As she was critically ill and
potentially required emergency surgery, oral medications
were not commenced yet.

Figure 1
(A) Lipemic blood sample. (B) Lipemic plasma sample during TPE.
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Table 1 Laboratory investigations on admission.

Laboratory test Result Reference range
Amylase, U/L 867 38-149
Lipase, U/L >600 8-55
Triglycerides, mmol/L >50 <1.7
Total cholesterol, mmol/L 37.36 <5.2
Venous glucose, mmol/L 4.8 3.9-11
Sodium, mmol/L 119 136-146
Potassium, mmol/L 3.0 3.6-5.0
Bicarbonate, mmol/L 13.4 19.0-29.0
Creatinine UNS 37-75
Calcium, mmol/L 1.99 2.09-2.46
Phosphate, mmol/L 1.02 0.94-1.50
Magnesium, mmol/L 1.52 0.74-0.97
Ketones, mmol/L 3.5 0-0.6
Albumin, g/L 34 40-51
Bilirubin, pmol/L 8 7-32
AST, U/L UNS 12-42
ALT, U/L UNS 6-66
ALP, U/L 76 39-99
Hemoglobin, g/dL 10.5 12-16
White cell count, x 109/L 13.04 4-10
Platelets, x 109/L 274 140-440
HbA1c, % 6

FT4, pmol/L 8.8 8.8-14.4
TSH, mIU/L 0.937 0.65-3.70

Abnormal values are indicated in bold.
UNS, unsuitable specimen.

One plasma volume (3.5L) was replaced with an equal
volume of fresh frozen plasma (FFP), initially without
anticoagulation as emergency cesarean section could
have been required. However, the circuit filter clotted,
and regional citrated anticoagulation was initiated.
After one session of TPE, triglyceride levels fell to 31.29
mmol/L. Intravenous insulin infusion was continued
with improvement in triglyceride levels (Fig. 2A). The
patient had no further contractions, and hemodialysis
was stopped the next day.

When the triglycerides fell to 12.39 mmol/L (day 4),
i.v. insulin was stopped, and a very low-fat diet (<20 g fat/
day) and omega-3 fatty acids were implemented. Capillary
blood glucose readings were elevated (6-10 mmol/L),
likely related to gestational diabetes and acute pancreatitis.
Multiple daily insulin injections were commenced to
achieve pre-prandial glucose targets of <5.5 mmol/L and
1-h post-prandial targets of <7.8 mmol/L (total daily dose
0.67 u/kg/day). The patient remained in a good medical
state and was discharged after 12 days.

Outcome and follow-up

Post-discharge, triglyceride levels remained stable (7.19-
9.12 mmol/L, Fig. 2B). However, due to the very low-fat
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A Serum Triglyceride Trend
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Figure 2
(A) Serum triglyceride trend inpatient. (B) Serum triglyceride trend
outpatient.

intake, the patient struggled to meet caloric requirements.
Between weeks 32-36, her weight fell from 65.4 to 60.7 kg.
There was no fetal growth restriction detected throughout
this period.

Labor was induced at week 37 and a cesarean section
was eventually performed due to non-progression of labor.
A healthy baby boy (3045 g, APGAR scores of 8 and 9) was
delivered. Two days post-delivery, triglyceride levels fell
to 7.27 mmol/L and blood glucose levels ranged 4.3-6.9
mmol/L without insulin. Despite encouragement, the
patient decided not to breast-feed. Fenofibrate was started
and the patient continued a low-fat diet and omega-3
fish oil. A month post-delivery, triglyceride levels fell to
1.24 mmol/L.

Discussion
Pathophysiology and etiology

Hypertriglyceridemia is related to increased availability
or synthesis through the exogenous or endogenous
pathways, decreased processing by lipoprotein lipase
(LPL), and decreased hepatic clearance by the LDL
receptor. The elevated estrogen levels in pregnancy
enhance lipogenesis and suppress hepatic lipase activity,
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while pregnancy-related insulin resistance contributes to
increased lipolysis and decreased LPL activity (1). These
parameters lead to raised triglyceride levels (two- to four-
fold) in late gestation, especially in concurrent gestational
diabetes (1).

Severe hypertriglyceridemia in pregnancy
(triglycerides >11.2 mmol/L) is uncommon and usually
points toward an underlying genetic abnormality for
example, monogenic disorders in genes affecting LPL
levels or activity (2). Polygenic inheritance of multiple
genes results in more common but milder levels of
hypertriglyceridemia. Secondary factors such as insulin
resistance, hypothyroidism, and glucocorticoids also play
an important role (3).

About 15-20% of the patients with triglycerides
>11.2 mmol/L develop acute pancreatitis, related to the
metabolism of excessive triglycerides by pancreatic lipase,
leadingtopancreaticcellinjuryandischemia. Complication
rates (peripancreatic collections, necrotizing pancreatitis)
are twice as high in hypertriglyceridemia-induced
pancreatitis (4). In pregnancy, hypertriglyceridemia-
induced pancreatitis is associated with a higher risk of
organ failure and intensive care support, and fetal loss,
preterm labor, pre-eclampsia, and abruptio placentae (3,
4). The accumulation of lipids also increases the risk of
fetal macrosomia resulting in pre-term delivery (5). Earlier
diagnoses and management have decreased maternal and
fetal mortality, with one report indicating a decrease in
maternal and fetal mortality from 37 to 0%, and 60 to 3%,
respectively (5).

Management

Acute setting

Hypertriglyceridemia-induced pancreatitis in pregnancy
requires prompt management. Supportive measures and
close monitoring for complications (pancreatic necrosis,
adult respiratory distress syndrome, acute kidney injury,
and systemic inflammatory response syndrome) should
be conducted. Specifically, rapid lowering of triglyceride
levels is crucial (6). Evidence for implementing this is
currently limited to retrospective case reports with no
clear guidelines available.

Therapeutic plasma exchange (TPE) TPE lowers tri-
glyceride levels by rapidly removing triglycerides and
chylomicrons and may improve outcomes by removing
inflammatory markers and cytokines (6). Replacement
with FFP has been postulated to replace deficient LPL or
apolipoproteins, facilitating the degradation of triglycer-
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ides (6). However, due to a lack of randomized controlled
trials, TPE is considered as category III therapeutic mea-
sure for hypertriglyceridemia-induced pancreatitis (7).

Table 2 summarizes the cases described involving the
use of TPE in pregnancy-related hypertriglyceridemia-
induced pancreatitis. TPE appears extremely effective
in rapidly lowering triglyceride levels by 50-80%
(8), even when hypertriglyceridemia is refractory to
medical therapy (9). In a particular series, five out of ten
individuals who underwent TPE had a lower incidence
of systemic inflammatory response syndrome and
length of hospitalization (10). Other reports concur
describing a quick recovery over 3-4 days following TPE
(11). However, even in the setting of TPE, complication
rates were still high: of fifty-eight cases, four fetal deaths
were reported. The majority of the patients required
cesarean sections, and only four achieved term delivery.
This highlights the critical nature of this condition and
the need for a prompt and multi-pronged approach in
achieving optimal maternal and fetal outcomes. Whilst
TPE has been used to prevent pancreatitis in pregnant
women with hypertriglyceridemia, its potential risks,
and transient effect in lowering triglyceride with the
possibility of rebound hypertriglyceridemia, limit its role
in the acute setting (12, 13).

In conducting TPE, plasma volume estimation,
replacement fluid choice, and anticoagulation need to be
considered. The variable increase in plasma volume (20-
150%, average 45%) in pregnancy confounds decisions on
exchange volume (13). Both albumin and plasma could be
used in replacement, with the latter having the theoretical
benefit of providing LPL (7). It is currently unclear which
anticoagulation is preferred. A retrospective study reported
a lower mortality with citrate anticoagulation; however,
heparin anticoagulation appears more commonly used in
the case series below, with no clear signal of benefit or
detriment (14) (Table 2).

Intravenous insulin Intravenous insulin therapy lowers
triglyceride levels by activating LPL and increasing chylo-
micron degradation with an expected fall of 50-75% over
2-3 days (15). This is associated with shorter hospitaliza-
tion stays and lower APACHE scores after 72 h of treat-
ment (15). Its utility extends to non-diabetics, with fre-
quent monitoring of electrolytes and a dextrose infusion
to maintain euglycemia (16).

Heparin Continuous heparin infusions could lower tri-
glyceride levels by releasing stored LPL from endothelial
cells (2). This potential benefit must be weighed against
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the risk of bleeding and hemorrhagic pancreatitis. Con-
tinuous heparin infusion may also deplete LPL, with
rebound hypertriglyceridemia upon cessation (17). We
refrained from using i.v. heparin infusion due to the po-
tential bleeding risk during insertion of vascular catheters,
and potential impending preterm labor.

Non-acute setting

Diet and pharmacotherapy Dietary modification re-
mains the cornerstone of successful management. Total
fat should be restricted to <20% of daily caloric intake.
High glycemic index foods should be avoided since they
enhance the hepatic synthesis of fatty acids. Low-fat diets
pose a risk for essential fatty acid deficiency, and supple-
mentation with oral omega-3 fatty acid should be pre-
scribed as they are safe in pregnancy (2). At higher doses,
these could reduce hepatic triglyceride synthesis and in-
crease lipoprotein lipase activity, lowering serum triglyc-
eride levels by 25-30%.

There are limited data on the use of fibrates and niacin
after the first trimester (category C). Gemfibrozil may
be considered in very severe hypertriglyceridemia from
the second trimester (2). However, the onset of action is
gradual, limiting its efficacy in the acute setting.

Conclusions

Hypertriglyceridemia-induced pancreatitis in pregnancy
is a rare but potentially devastating condition associated
with high maternal and fetal morbidity and mortality.
A multidisciplinary approach is needed in supportive
management and measures to reduce triglyceride levels
rapidly. TPE is the quickest method and should be
considered as first-line therapy. Maintaining a very low-
fat diet to prevent recurrence of pancreatitis must be
weighed against the need to achieve adequate maternal
and fetal nutrition. Timing of delivery is individualized
according to the risk of further episodes of pancreatitis vs
fetal maturity.
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