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Estrogen-Induced Severe Hypertriglyceridemia
Presenting as Recurrent Acute Pancreatitis
Successfully Managed with Intravenous
Insulin Infusion

Salma Salman’, Sabiha Banu?,
Nazish Fatima®, Araj Jamil

ABSTRACT

Introduction: Hypertriglyceridemia is an underrecognized cause of acute pancreatitis, especially in reproductive-
age females without obvious risk factors. Careful history taking is essential, particularly drug history. Estrogen use,
often for menstrual irregularities, may be over looked but can significantly elevate triglyceride levels and precipitate
pancreatitis, warranting targeted clinical inquiry.

Case Presentation: We report a 26-year-old female admitted to the Medical ICU with severe abdominal pain who
was diagnosed with acute pancreatitis. Laboratory evaluation revealed markedly elevated triglyceride levels of 4694
mg/dL. She had a history of menstrual irregularities, hirsutism, and recent use of oral estradiol for menstrual period
regulation, secondary to suspected underlying polyendocrine metabolic ovarian syndrome. The patient was managed
in the intensive care unit with continuous intravenous insulin infusion, resulting in a rapid decline in triglyceride levels
to 640 mg/dL within 24 hours, along with significant clinical improvement. She was simultaneously started on fibrates
and high doses omega-3 fatty acids.

Conclusion: Estrogen triggered hypertriglyceridemia with metabolic predisposition can cause pancreatitis; intravenous
insulin offers rapid, effective, and accessible treatment in resource-limited settings.
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pancreatitis (HTG-AP) is a less frequent but important
etiology, particularly in younger individuals and those
without classical risk factors.! The risk of pancreatitis
increases significantly when serum triglyceride levels
exceed 1000 mg/dL and rises further at levels above
2000 mg/dL.? The underlying mechanism involves
hydrolysis of triglycerides into free fatty acids,
resulting in lipotoxicity, endothelial dysfunction, and
pancreatic inflammation.?

Several secondary factors may contribute to
severe hypertriglyceridemia, including uncontrolled
diabetes, pregnancy, medications, and endocrine
disorders. Estrogen therapy is known to increase
hepatic verylow-density lipoprotein production
and reduce lipoprotein lipase activity, thereby
exacerbating triglyceride levels.* In individuals with
underlying insulin resistance, such as those with
polycystic ovary syndrome (PCOS), this effect may
be amplified, predisposing them to severe metabolic
complications.

Despite increasing global recognition of HTG-
AP, there is limited data from Pakistan specifically
addressing insulin infusion as a primary modality for
rapid triglyceride reduction, particularly in patients
with coexisting endocrine abnormalities.” We report
a case of recurrent HTG-AP in a young woman
likely precipitated by estrogen therapy in the setting
of suspected PCOS, successfully managed with
intravenous insulin infusion.

CASE PRESENTATION

A 26-year-oldfemale married for 2 years presented
with a one-day history of severe, continuous
abdominal pain localized to the epigastrium and
right hypochondrium, radiating to the back and
associated with nausea. There was no history of fever,
alcohol use, or known gallstone disease. She reported
irregular menstrual cycles for several years, along with
hirsutism and delayed menstruation for the preceding
two months. The patient had been prescribed Diane-
35®(ethinylestradiol 0.035 mg/cyproterone acetate 2
mg) by the gynecology team for menstrual irregularity
and had been taking it for approximately four months
before presentation. She had difficulty conceiving
because of irregular menstrual cycles secondary
to polycystic ovarian syndrome. The patient had
experienced a previous episode of acute pancreatitis
approximately four months earlier, during which her
serum triglyceride level was 450 mg/dL. She had
already been receiving Diane-35 (ethinylestradiol
0.035 mg/cyproterone acetate 2 mg) at that time. The
patient denied any family history of dyslipidemia,
hypertriglyceridemia, or recurrent pancreatitis.
Although a genetic predisposition was considered, no
clinical or family history suggestive of an inherited
lipid disorder was identified.

On presentation, she appeared anemic but was
hemodynamically stable, with a blood pressure of

Table-IA: Work up done during admission.

Investigation Reference Range
HB 12.0 gm/dL 12.0-15.0
TLC 7.3 x10°/L 4.0-10.0
PLATELET 300 x10°/L 150-400
CREATININE 0.6 mg/dl 0.6-1.1
SERUM TSH 0.527 ulU/ml Adults 21 - 54 years: 0.4 - 4.2
SERUM HCG Normal Females: <2 mIU/ml
AMYLASE 190 U/L 28-100
Lipase 162U/L <38
HBA1C 5.41 % Normal <5.7.
CALCIUM 8.40 mg/dl 8.6-10.2
Magnesium 1.72 mg/dl 1.6-2.6
ANA Positive (Fine Speckled +1)
L.D.H 125-220
HBsAg/Anti-HCV Nonreactive
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Fig.1:Contrast-enhanced CT scan demonstrating non-necrotizing
acute interstitial pancreatitis with a CT severity index of 6.

140/75 mmHg. There was no jaundice or thyroid
enlargement. Abdominal examination revealed
grade 3 tenderness in the epigastrium and right
hypochondrium. Clinical features were suggestive of
hyperandrogenism (acne, hirsutism with a Ferriman-
Gallwey score of 10). Labs shown in Table-I.

Laboratory evaluation revealed markedly elevated
triglyceride levels of 4694 mg/dL, while random blood
glucose ranged between 123 and 136 mg/dL. Tables-
IA and IB show the laboratory investigations. A CT
abdomen with a pancreatic protocol shows a swollen
and edematous pancreas. Significant peripancreatic
fat stranding is seen with fluid extending along the
mesentery, into the abdomen and pelvis, within the
right perinephric space, and tracking along the right
paracolic gutter, with thickening of bilateral Gerota’s
and lateroconal fascia. No evidence of pancreatic
necrosis or vascular compromise seen. as shown in
Fig.1.

A diagnosis of recurrent acute pancreatitis secondary
to severe hypertriglyceridemia, likely precipitated by
estrogen therapy in a patient with suspected PCOS, was
established. The patient’s Ranson score was 1, which
is associated with a low mortality risk (approximately
1%).

The patient was admitted to the intensive care
unit and managed conservatively with bowel rest,
intravenous fluids, and analgesia. A multidisciplinary
team was involved in her management. The patient
was started on a continuous intravenous insulin
infusion at 0.1 U/kg/hour together with a 5% dextrose
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infusion. Capillary blood glucose was monitored every
2 hours, and glucose levels were maintained within
the target range of 120-180 mg/dL throughout the 48-
hour treatment period. Serum potassium monitoring
was planned every 6 hours; however, due to local ICU
resource constraints, potassium levels were assessed
every 12 hours and supplemented as required when
hypokalemia was detected. Serum triglyceride levels
were measured at 12, 24, and 48 hours, demonstrating a
progressive decline of greater than 50% from baseline.
Gemfibrozil and omega-3 fatty acids were initiated
concurrently and continued after discontinuation of
insulin infusion. This is also accompanied by drastic
clinical improvement in abdominal pain and vomiting.
She continued oral lipid-lowering therapy with
gemfibrozil 600 mg twice daily and omega-3 fatty
acids (1 g three times daily). The patient remained
clinically stable and was discharged with advice for
endocrinology follow-up to evaluate underlying
hormonal abnormalities, including suspected PCOS,
and to address long-term metabolic and reproductive
health. The consent of the patient, as well as her
husband, was taken prior to the writing of this
manuscript.

DISCUSSION

Hypertriglyceridemia (HTG) is among the underrated
causes of acute pancreatitis. The risk of acute pancreatitis
increases with the increasing level of TGs, especially
when they reach the critical value of above 1000 mg/
dl.® The higher level of triglyceride compromises the
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Table-IB: Lipid profile pre and post insulin infusion along with reference range.

Test szzes_zl:;gz:i Post-insulin infusion after Rezilt/g{;z; ?p}éogrs.. Reference value
march 2026) 24 hours (3rd march 2026) insulin infusion)

Triglycerides 4694 mg/dl 2463 mg/dl 646 mg/dl <150

Serum Cholesterol 607 mg/dl 457 mg/dl 286 mg/dl :1322? d(e]?&sg;i 1;16;)2{)’92(()1(_)1;;?3

HDL cholesterol 16 mg/dl 20 mg/dl 33 mg/dl <40 (Low) / >60 (High)
<100 (Optimal) / 100-129

LDL cholesterol 71 mg/dl 58 mg/dl 72 mg/dl Eggfg;ﬁﬂgﬁgﬁ) 1/32;2)?89
(High) / >189 (Very High)

VLDL cholesterol N/A N/A 129.2 mg/dl <30

g | G T a0

microcirculation of pancreas due to increase in viscosity.
Concurrently, hydrolysis of triglycerides by pancreatic
lipase releases free fatty acids (FFAs), which exert direct
cytotoxic effects, promote endothelial dysfunction, and
trigger an inflammatory cascade that culminates in
pancreatic injury.”

Multiple contributing factors appear to have acted
synergistically in our case. The use of exogenous
estrogen is a recognized but frequently under-
appreciated cause of secondary hypertriglyceridemia.
Estrogen increases hepatic synthesis of very low-
density lipoproteins (VLDL) while reducing lipoprotein
lipase (LPL) activity, thereby impairing triglyceride
clearance. Although this effect is typically mild in
otherwise healthy individuals, it may become clinically
significant in patients with underlying metabolic
susceptibility.®

Polycystic ovary syndrome (PCOS) is commonly
associated with insulin resistance, obesity, and
dyslipidemia, all of which predispose patients to
elevated triglyceride levels. The coexistence of
PCOS-related metabolic dysfunction and exogenous
estrogen therapy may have amplified the risk of severe
hypertriglyceridemia in our patient. This highlights
the importance of careful metabolic assessment before
initiating estrogen-containing therapies in susceptible
individuals.?

Intravenous insulin infusion has emerged as
an effective and increasingly utilized therapeutic
modality for rapid reduction of triglyceride levels
in HTG-associated pancreatitis (HTG-AP), as is
evident by multiple sources.’ Insulin enhances LPL
activity, facilitating the clearance of triglyceride-
rich lipoproteins such as chylomicrons and VLDL.
The recommended insulin dose typically ranges
from 0.1 to 0.3 units/kg/hour. However, due to the
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risk, especially in non-diabetic patients, concurrent
glucose infusion and close monitoring of blood
glucose levels are essential.’’In our patient we started
infusion at 0.1 unit/kg/hour, which is similar to
many of the case studies published in literature with
good recovery.

In our patient, insulin monotherapy resulted in
a marked reduction in triglyceride levels within
24 hours, accompanied by significant clinical
improvement. This rapid response is consistent
with findings from previous studies and case series
demonstrating that insulin infusion can effectively
lower triglyceride levels within 24-72 hours.”’ A
review of outcomes in patients with HTG-AP has
shown that the overall prognosis is favorable, with
the majority of patients achieving complete recovery
following intensive insulin therapy.’? These findings
reinforce the role of insulin not only as a metabolic
regulator but also as a practical frontline intervention
in acute settings.

In resource-limited environments such as Pakistan,
insulin infusion represents a particularly valuable
treatment option. Unlike plasmapheresis, which is
costly, resource-intensive, and often wunavailable,
insulin is widely accessible and can be administered
with relative ease in most clinical settings.” Plasma
exchange (plasmapheresis) remains an alternative
therapeutic modality, particularly in severe or
refractory cases. While plasmapheresis can achieve
rapid reduction of triglyceride levels, current evidence
suggests that it may not significantly outperform
insulin therapy in terms of speed of triglyceride
reduction or overall mortality benefit.®

Early identification of wunderlying endocrine
and metabolic disorders is critical to preventing
recurrence. Long-term management should focus on
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sustained lipid control through lifestyle modification,
pharmacotherapy (e.g., fibrates or omega-3 fatty
acids), and appropriate endocrine evaluation and
follow-up.™

CONCLUSION

In conclusion, this case highlights the multifactorial
nature of severe hypertriglyceridemia and underscores
the pivotal role of insulin monotherapy as an effective,
safe, and accessible treatment option. It also emphasizes
the importance of recognizing reversible precipitating
factors, particularly estrogen therapy, and the need for
comprehensive metabolic assessment in young patients
presenting with pancreatitis. Further prospective
studies are warranted to establish standardized
treatment protocols and to better define the role of
insulin relative to other therapeutic modalities in
diverse clinical settings.
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