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ÖZET
Hipertigliseridemi, pankreatit gibi yaşamı tehdit eden komplikasyonlara neden olabilen çoklu etiyolojiye sahip bir 
metabolik durumdur. Hamile kadınlarda hipertigliseridemi, gebelik sırasındaki fizyolojik değişikliklere sekonder 
olabilir veya ilaçlar tarafından kötüleştirilebilir. Tacrolimus ve östradiol kombinasyonu, tekrarlayan implantasyon 
başarısızlığı öyküsü olan kadınların in vitro fertilizasyon (IVF) tedavisinde kullanılmaktadır. Bu vaka raporu, 
tacrolimus ve östradiol kullanımına bağlı gelişen hipertigliseridemiye sekonder akut pankreatit vakasını ele almaktadır.

Anahtar Kelimeler: Tacrolimus, östradiol, in vitro fertilizasyon, hipertigliseridemi, pankreatit

ABSTRACT
Hypertriglyceridemia is a metabolic condition with a multifactorial etiology that may cause life-threatening complications, 
such as pancreatitis. In pregnant women, hypertriglyceridemia may be secondary to physiological changes during 
pregnancy or may be exacerbated by medications. The combination of tacrolimus and estradiol is sometimes used in In 
Vitro fertilization (IVF) for women with a history of recurrent implantation failure. This case report discusses a case of 
acute pancreatitis caused by hypertriglyceridemia secondary to the use of tacrolimus and estradiol.
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INTRODUCTION
Hypertriglyceridemia during pregnancy may be 
related to the physiological changes that occur during 
pregnancy, and this effect may be intensified by the 
medications administered. Acute pancreatitis due to 
hypertriglyceridemia is known to pose significant 
maternal and fetal mortality and morbidity risks in 
pregnant women (1). In Vitro fertilization (IVF), T 
helper 1 (Th1) and Th1/Th2 ratios have been found to be 
elevated in women with a history of recurrent 
implantation failure (2). Therefore, immunosuppressive 
agents such as tacrolimus have been increasingly used, 
as they have been shown to improve implantation rates 
and pregnancy outcomes, especially in women with an 
elevated Th1 immune response (2). Additionally, estradi-

ol use has been shown to have a positive impact on 
pregnancy rates in IVF studies (3). Both tacrolimus and 
estradiol are known to cause hypertriglyceridemia 
(4,5). Severe gestational hypertriglyceridemia can lead 
to acute pancreatitis, with a maternal mortality rate of 
approximately 20%. Fasting triglycerides >500 mg/dL, 
despite a strict dietary and lifestyle modifications, 
should prompt treatment with omega-3-fatty acids 
and continue a fat-restricted diet (<20g total fat/d 
or <15% total calories) under the guidance of a 
registered dietitian. The use of fibrates should be 
considered as a second-line therapy due to their 
unclear risk versus benefit and potential teratogenic 
effects. Plasmapheresis should be considered early in 
asymptomatic pregnant women with fasting triglyceride 
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levels >1000 mg/dL or in pregnant women with clinical 
signs and symptoms of pancreatitis and triglyceride levels 
>500 mg/dL despite maximal lifestyle changes and
pharmacologic therapy (6). A MEDLINE search
(1950-2018) of the English language literature was
performed to identify all adult (≥17 years old) human case
reports where medication/drug-induced acute pancreatitis
was the causative factor. The included case reports were
required to provide the name of the drug, and the diagnosis
of AP must have been strictly established based on the
revised Atlanta Classification criteria. A total of 183
medications were found to be implicated in 577 DIAP
cases (7).
This case report presents the first instance of acute
pancreatitis caused by hypertriglyceridemia resulting from
the combined use of estradiol and tacrolimus in a pregnant
woman with recurrent implantation failure.

CASE REPORT
A 32-year-old woman with a known history of polycystic 
ovary syndrome, hypertension, and nephrolithiasis, who had 
experienced two previous failed IVF attempts, achieved a 7-
week pregnancy with her third IVF attempt. 
Due to her previous failures, the patient was administered 
tacrolimus 1 mg/day, subcutaneous progesterone 225 mg, and 
estradiol 32 mg/day starting one week before the IVF attempt. 
Her laboratory results revealed amylase levels of 215 U/L 
(normal range: 28-100 U/L), lipase levels of 711 U/L (normal 
range: 13-60 U/L), triglyceride levels of 1228 mg/dL (normal 
range: 40-160 mg/dL), cholesterol levels of 740 mg/dL 
(normal range: 70-200 mg/dL), LDL levels of 609 mg/dL 
(normal range: 100-130 mg/dL), and HDL levels of 18 mg/dL 
(normal range: 35-55 mg/dL) (Table 1). 
Possible causes of hypertriglyceridemia, such as alcohol use, 
obesity, hypothyroidism, chronic inflammatory disease, and 
chronic kidney disease, were ruled out. The patient's lipid 
panel had been within the normal range prior to the IVF 
attempt. Abdominal ultrasonography revealed normal 
choledochal and intrahepatic bile ducts, pancreatic edema, 
peripancreatic fluid collection, and a diagnosis of pancreatitis. 
Computed tomography was not recommended due to the 
patient's pregnancy, and magnetic resonance 
cholangiopancreatography was not advised because she was in 
her first trimester. Echocardiography was performed to assess 
coronary artery disease due to the existing hyperlipidemia, 
revealing an ejection fraction of 60% and left ventricular 
hypertrophy. 
Consultations were obtained from the fields of 
gastroenterology, gynecology, and endocrinology based on the 
current findings and complaints. 
Due to the presence of pancreatitis, oral intake was 
discontinued, and the patient was managed with hydration. 
Tacrolimus and estradiol were discontinued based on the 
obstetrics and gynecology team’s assessment that the 
pancreatitis was related to drug-induced hyperlipidemia. 

Apheresis for hyperlipidemia was not considered, as it 
could potentially result in fetal miscarriage. 
After discontinuation of tacrolimus and 
estradiol, the clinical signs of pancreatitis 
regressed, and amylase and lipase levels 
returned to normal on the fourth day. A 
combination of omega-3 fatty acids and fibrates 
was planned to address hyperlipidemia.

Table 1. Tacrolimus and estradiol treatment cessation-related 
biochemical parameter alteration.
Parameters: Day 

1
Day 
2

Day 
3

Day 
4

Day 
5

Amylase (28-100 U/L) 225 70 46 41 50

Lipase (13-60 U/L) 711 252 190 135 120

Triglyceride (40-160mg/L) 1228 990 989 856 611

DISCUSSION
In both the general population and pregnant women, 
the most common cause of pancreatitis is of biliary origin 
(8). Drug use and hypertriglyceridemia are other 
contributing factors. Tacrolimus, an estradiol and 
calcineurin inhibitor, has been increasingly used in 
recent years to enhance implantation success in pregnant 
women undergoing IVF. Studies have indicated that 
elevated blood tacrolimus concentrations in the early 
stages are associated with hyperlipidemia (9). 
Although the exact impact of tacrolimus on lipid 
metabolism is not fully understood, it may lead to 
hypertriglyceridemia through impaired triglyceride 
clearance due to reduced lipoprotein lipase 
biosynthesis (10). Additionally, it can elevate 
triglyceride levels by inducing insulin resistance 
through beta-cell dysfunction and disruptions 
in insulin signaling (10). Estrogen contributes 
to hypertriglyceridemia through various 
mechanisms. Research has shown that 
estrogen enhances the secretion of very low-
density lipoprotein (VLDL) from the liver while 
reducing triglyceride catabolism by decreasing levels 
of hepatic lipase and lipoprotein lipase. Furthermore, 
in a study conducted on rats, estrogen-induced 
increase in pancreatic amylase enzyme levels had 
a direct toxic effect on pancreatic cells (11). In 
this case, pancreatitis resulted from 
hypertriglyceridemia, exacerbated by the 
combined effects of tacrolimus and estradiol, 
along with the physiologically elevated 
triglyceride levels during pregnancy. The 
pancreatitis resolved after discontinuation of both 
drugs, which were implicated in the 
etiology. In most cases of 
hypertriglyceridemia-induced. Acute pancreatitis, 
conservative management (nothing by mouth, intravenous 
fluid resuscitation and analgesia) is sufficient to 
achieve triglyceride levels less than 500 mg/
dl. Intravenous insulin and plasmapheresis are sometimes
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used, although prospective studies demonstrating clinical 
benefits, it is still commonly used. Pharmacological 
management of hypertriglyceridemia (HTG) should start 
early and target triglyceride levels of less than 500 mg/dL to 
reduce the risk of recurrent acute pancreatitis. In addition to 
the currently used fenofibrate and omega-3 fatty acids, 
several novel agents are being studied for the long-term 
treatment of HTG (12,13).

Conclusion
For individuals predisposed to hyperlipidemia, close 
monitoring of lipid profiles and symptoms that may 
arise due to complications is recommended. It should be 
noted that the concurrent use of drugs known to cause 
hyperlipidemia, such as tacrolimus and estradiol, may lead 
to serious complications such as acute pancreatitis.
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