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Abstract

The use of dietary supplements, including pre-workout formulations, has gained widespread popularity
among individuals engaged in sports and fitness. This case report presents a unique instance of pre-
workout-induced pancreatitis in a previously healthy young adult. The patient, a 35-year-old male,
presented to the emergency department with abdominal pain, elevated pancreatic enzymes, and
characteristic radiological findings indicative of acute pancreatitis. The patient's history revealed no prior
predisposing factors for pancreatitis such as alcohol consumption or gallstone disease. Extensive diagnostic
evaluation excluded other potential causes leading to the suspicion of his pre-workout supplement as the
source. Pre-workout supplements contain a blend of stimulants, amino acids, and other metabolic
ingredients designed to enhance exercise and muscle performance. Research shows that some of these
ingredients, such as amino acids, induce metabolic chain reactions which may damage pancreatic cells.
However, there is extremely limited literature regarding these amino acids in combination such as in
workout supplements. This case prompts an examination of the potential adverse effects of pre-workout
supplements, highlighting the need for increased vigilance among healthcare providers and consumers
alike. As the use of these products grows, further research is warranted to allow for safe commercial
distribution and to protect consumers from serious harm.
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Introduction

Acute pancreatitis is a condition characterized by inflammation of the pancreas, resulting in abdominal
pain, elevated pancreatic enzymes, and potential systemic complications in severe cases. Commonly
identified causes of pancreatitis include gallstones, alcohol abuse, and hypertriglyceridemia. However,
approximately 10% to 20% of cases remain labeled as "idiopathic,"” where no clear underlying cause is
evident despite extensive investigations [1]. Notably, the consumption of pre-workout supplements has
surged in popularity among individuals seeking enhanced exercise performance. These supplements often
contain a combination of stimulants and other ingredients that are not subject to regulation by governing
bodies such as the Food and Drug Administration (FDA). This case report focuses on a unique presentation
of pancreatitis associated with the excessive use of pre-workout supplements.

Case Presentation

A 35-year-old male with no previous medical history presented to the emergency department with severe
epigastric pain, rated 8/10, which began the day before around noon. The pain was characterized as
constant, stabbing in nature, and radiating to his back. The patient led a health-conscious lifestyle, avoiding
greasy foods, engaging in regular daily exercise, and abstaining from drugs and alcohol. There was no
associated fever, nausea, vomiting, or diarrhea. He further denied a history of drug use, prescription
medications, exposure to toxins, or chronic comorbidities such as vasculitis. The patient denied any
significant family history, and more specifically, denied any familial history of pancreatitis.

Laboratory tests revealed a significantly elevated lipase level exceeding 3000 U/L. An ultrasound of the
gallbladder was negative for cholelithiasis, cholecystitis, or cholangitis. A follow-up magnetic resonance
cholangiopancreatography (MRCP) visualized peripancreatic fluid, indicating pancreatitis (Figure ).
Notably, the gallbladder appeared normal, and there were no signs of common bile duct or pancreatic duct
dilatation. Liver enzymes, lipid profile, and an immunoglobulin G4 (IgG4) serum test were all within normal
limits. The patient was treated with intravenous fluid resuscitation and pain control, along with a gradual
transition to a low-fat diet. Subsequently, the abdominal pain resolved, and the patient was discharged two
days later with instructions to follow up with his primary care physician.
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FIGURE 1: Magnetic resonance cholangiopancreatography

Magnetic resonance cholangiopancreatography (MRCP) shows mild peripancreatic fluid suggestive of pancreatitis
within the red circle

Investigating further, the patient reported he recently began a new exercise supplement to boost his
performance and training about one month ago. While the patient denied any use of steroids, he admitted to
using pre-workout supplements, creatine, and whey protein. He informed us that he used these
supplements as directed on the label and did not overuse or double any servings. He provided the names of
these products, and we went on to investigate certain ingredients and their potential link to pancreatitis.

Discussion

In younger patients presenting with abdominal pain, it is crucial to consider atypical causes of pancreatitis
such as viral infections, trauma, congenital abnormalities, as well as many others that have proven to have a
significant correlation [1]. Although supplement-induced organ failure remains an area with limited
research, it is imperative to evaluate such potential factors when assessing patients. The increasing
popularity of pre-workout supplements warrants attention, as many of these products lack regulation by the
FDA, leaving consumers exposed to insufficiently researched ingredients and potential unknown risks.
Therefore, it is vital for physicians, especially when dealing with young adults, to investigate the possibility
of supplement-induced pancreatitis.

Pre-workout, a popular category of exercise supplements, aims to enhance muscle contractility and
endurance. These products often contain various ingredients such as L-arginine, beta-alanine, L-lysine, and
alpha-ketoglutarate. Although data on these ingredients are limited, various amino acids tested on animals
suggest significant causation of acute pancreatitis [2]. L-arginine, for example, has a direct correlation with
pancreatic edema due to increased vascular permeability resulting from the conversion of L-arginine to
nitric oxide (NO) [3]. A case report linked a 16-year-old to pancreatitis induced by L-arginine to NO
conversion and its cascade of vasodilatory effects of edema and pancreatic necrosis. L-arginine also has a
direct effect on pancreatic beta cells stimulating excess secretion of insulin [4]. Additionally, L-arginine has
been shown to potentiate serum thrombopoietin (TPO), which directly increases the extent of pancreatic
acinar cell necrosis [5]. In mice samples, L-arginine induced a significant increase in amylase and pancreatic
myeloperoxidase causing cellular aberrations, which were confirmed under histopathological studies [6].

Other amino acids, such as beta-alanine, have been linked to pancreatic beta-cell desensitization, resulting
in decreased insulin release [7]. The effects of L-lysine when combined with adenosine diphosphate (ADP)
directly inhibit adenosine triphosphate (ATP) synthesis in pancreatic mitochondrial cells in mice. The same
study correlated L-lysine with inhibition of mitochondrial respiration and a decreased mitochondrial
membrane threshold potential [8]. An important precursor to the TCA cycle and ATP production, alpha-
ketoglutarate in combination with other amino acids and enzymes leads to excess pancreatic cell
proliferation [9].

Although not well-studied, these ingredients have direct effects on pancreatic cells, and in combination,
pose a risk for inflammation and pancreatic necrosis. Pre-workout is not adequately tested, yet gaining
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popularity in the fitness community. We do not know the extent of damage superimposing the above
ingredients may cause. Although we discussed a few examples, many pre-workout products include tens to
hundreds of ingredients not well-studied in combination.

Conclusions

This case report provides evidence linking pancreatitis in a 35-year-old male to supplement use, without the
presence of typical risk factors. As healthcare professionals, it is essential to consider less common or
emerging etiologies when evaluating patients with pancreatitis. This report sheds light on the potential
dangers of pre-workout supplements and their association with atypical pancreatitis. As dietary supplement
consumption, including pre-workout formulations, continues to rise among athletes and the general
population, it is incumbent upon healthcare professionals to be aware of their potential adverse effects. The
combination of ingredients mentioned in this report may potentiate the risk of pancreatitis and possibly
other organ damage. Identifying alternative etiologies, such as supplement-induced pancreatitis, should be
a routine approach in evaluating younger adults with abdominal pain. Further research is warranted to
explore the correlation between pre-workout supplements and pancreatitis, with the goal of establishing the
safe distribution and regulation of these products.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements

This research was supported in whole by HCA Healthcare and/or an HCA Healthcare affiliated entity. The
views expressed in this publication represent those of the authors and do not necessarily represent the
official views of HCA Healthcare or any of its affiliated entities.

References

1. Gapp], Tariq A, Chandra S: Acute Pancreatitis. StatPearls [Internet], Treasure Island (FL); 2023.

2. Kui B, Balla Z, Végh ET, et al.: Recent advances in the investigation of pancreatic inflammation induced by
large doses of basic amino acids in rodents. Lab Invest. 2014, 94:138-49. 10.1038/labinvest.2013.143

3. Takacs T, Czakd L, Morschl E, Laszlo6 F, Tiszlavicz L, Rakonczay Z Jr, Lonovics J: The role of nitric oxide in
edema formation in L-arginine-induced acute pancreatitis. Pancreas. 2002, 25:277-82. 10.1097/00006676-
200210000-00010

4. Saka M, Tiizlin A, Ates Y, Bagci S, Karaeren N, Dagalp K: Acute pancreatitis possibly due to arginine use: a
case report. Turk ] Gastroenterol. 2004, 15:56-8.

5. Shen], Wan R, Hu G, Wang F, Shen ], Wang X: Involvement of thrombopoietin in acinar cell necrosis in L-
arginine-induced acute pancreatitis in mice. Cytokine. 2012, 60:294-301. 10.1016/j.cyt0.2012.05.005

6. Dawra R, Sharif R, Phillips P, Dudeja V, Dhaulakhandi D, Saluja AK: Development of a new mouse model of
acute pancreatitis induced by administration of L-arginine. Am ] Physiol Gastrointest Liver Physiol. 2007,
292:G1009-18. 10.1152/ajpgi.00167.2006

7. McClenaghan NH, Scullion SM, Mion B, et al.: Prolonged L-alanine exposure induces changes in
metabolism, Ca(2+) handling and desensitization of insulin secretion in clonal pancreatic beta-cells. Clin
Sci (Lond). 2009, 116:341-51. 10.1042/CS20080138

8.  Schild L, Matthias R, Stanarius A, Wolf G, Augustin W, Halangk W: Induction of permeability transition in
pancreatic mitochondria by cerulein in rats. Mol Cell Biochem. 1999, 195:191-7. 10.1023/a:1006988625831

9. Song]J,MaD,XingV, etal.: a-Ketoglutarate promotes pancreatic progenitor-like cell proliferation. Int ] Mol
Sci. 2018, 19:10.3390/ijms 19040943

2023 Ridha et al. Cureus 15(9): e44609. DOI 10.7759/cureus.44609 30f3


https://www.ncbi.nlm.nih.gov/books/NBK482468/
https://dx.doi.org/10.1038/labinvest.2013.143
https://dx.doi.org/10.1038/labinvest.2013.143
https://dx.doi.org/10.1097/00006676-200210000-00010
https://dx.doi.org/10.1097/00006676-200210000-00010
https://www.ncbi.nlm.nih.gov/pubmed/15264124
https://dx.doi.org/10.1016/j.cyto.2012.05.005
https://dx.doi.org/10.1016/j.cyto.2012.05.005
https://dx.doi.org/10.1152/ajpgi.00167.2006
https://dx.doi.org/10.1152/ajpgi.00167.2006
https://dx.doi.org/10.1042/CS20080138
https://dx.doi.org/10.1042/CS20080138
https://dx.doi.org/10.1023/a:1006988625831
https://dx.doi.org/10.1023/a:1006988625831
https://dx.doi.org/10.3390/ijms19040943
https://dx.doi.org/10.3390/ijms19040943

	Pre-Workout-Induced Pancreatitis
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Magnetic resonance cholangiopancreatography

	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


