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Summary

A 62 years old female with history of Combined Variable Immunodeficiency (CVID) complicated by colitis (managed
by 9mg Budesonide by mouth daily) and refractory ascites secondary to non-cirrhotic portal hypertension (status post
Transjugular Intrahepatic Portosystemic Shunt- TIPS 3 weeks prior) presented to the hospital with Hyperosmolar
Hyperglycemic State (HHS). Her initial insulin requirements were high but improved after discontinuation of Budesonide.
She was able to be transitioned to a sliding scale and discharged on Metformin. When taken orally, Budesonide is subject
to high first-pass metabolism resulting in minimal systemic effects. Development of HHS and dramatic insulin
requirements within 3 weeks of TIPS with drastic improvement following the discontinuation of Budesonide leads us to
postulate that this was bypassed leading to steroid induced diabetes. This case beckons us to be mindful of procedures
that alter drug metabolism and make necessary adjustments to prevent complications.
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Background

Budesonide is a corticosteroid with a high degree of topical activity and
low systemic bioavailability. This is a result of its high affinity for the
glucocorticoid receptor and a high first-pass metabolism in the liver. [1]
Owing to these attributes, oral Budesonide is a preferred therapy in
patients with immune mediated bowel disease. [2-7] Drugs that impair the
first-pass metabolism of Budesonide or cause alterations in its delivery to
the liver for metabolism may result in manifestation of systemic steroid
side effects. We present a case of steroid induced diabetes in a patient on
Budesonide as a result hepatic circulation bypass and decreased drug
metabolism following transjugular intrahepatic portosystemic shunt
(TIPS). As far as we know, this is the first case report of the rare drug side
effect unsurfaced by the procedure.

Case Presentation

A 62 year-old female with past history of Combined Variable
Immunodeficiency (CVID) complicated by colitis and pneumonitis, non-
cirrhotic portal hypertension with refractory ascites status post
Transjugular Intrahepatic Portosystemic Shunting (TIPS) presented to the
hospital with a 7-10 days history of confusion, unsteady gait, polyuria,
and polydipsia. Patient had previously undergone liver biopsy showing
nodular regenerative hyperplasia and increased portosystemic gradient
consistent with non-cirrhotic portal hypertension. Her medication list
included Budesonide (9mg po once daily) for her colitis. Patient had no
history of diabetes and had three non-fasting blood glucose measurements

Auctores Publishing — Volume 2(2)-012 www.auctoresonline.org
ISSN: 2690-4861

in the three preceding months prior to presentation of 83, 95, and
166mg/dl. She had a TIPS procedure performed three weeks prior to
presentation for refractory ascites associated with her portal hypertension.

Work up revealed ammonia of 88mcmol/L (her baseline), positive
influenza test, and Hyperosmolar Hyperglycemic State (HHS). The
HbA1c was found to be 7.7%. She was admitted to the hospital and started
on intravenous fluids, insulin infusion and Oseltamivir for the influenza.
Her initial insulin requirements were very high, at roughly 200U/day for
the first 48 hours of her stay. She took all her regular medications
including Budesonide on Day 1 prior to admission. She was given 1 dose
(9mg) of Budesonide on day 2 of her stay which promptly elevated her
blood sugar to 362mg/dl and necessitated increasing her insulin needs.
Budesonide was discontinued on day 3 of the hospitalization. On day 4,
her insulin requirements dramatically decreased to only 20U/day. On the
fifth day, she was discontinued from the drip and placed on sliding scale
insulin, needing roughly 12U/day. Of note, her AM cortisol was
10.5mcg/L - within normal limits.

Outcome And Follow-Up

Figure 1 demonstrates the daily insulin requirements of the patient.
Patient remained hemodynamically stable with no signs of steroid
withdrawal. She was discharged on 500mg of metformin twice a day in a
stable condition.
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Figure 1: Graphical Representation of the Daily Mean Glucose Levels and Insulin Requirement for Glycemic Control During the Hospital Stay. Note the
Drastic Improvement after Budesonide Cessation on Day 3

Discussion

Budesonide is a nonhalogenated glucocorticoid (160, 17-butylidendioxy-
118, 21-dihydroxy-1,4-pregnadien-3,20-dione with a high degree of
topical anti-inflammatory activity. Improved safety and tolerability has
been demonstrated with Budesonide owing to its extensive
biotransformation by cytochrome P450 (CYP ) 3A into
pharmacologically inactive metabolites (first-pass metabolism) and a
resultant systemic bioavailability of only 10-15% compared to other
corticosteroid formulations.[1,8,9] Initially introduced for the treatment
of asthma and rhinitis, its indications have since broadened to conditions
where local anti-inflammatory action is needed.[8] Oral Budesonide is
most commonly used in inflammatory bowel diseases, especially Crohns
disease.[2-7] Efficacy of Budesonide in inducing disease remission has
been demonstrated in large well designed clinical trials in patients with
active mild to moderate Crohns disease. The dose of 9mg that was used
in our patient has been shown to be more effective with less systemic side
effecs compared 2g twice daily of oral mesalamine and similar in efficacy
to recommended dosage of prednisolone (40mg daily tapered after two
weeks).[1] Other inflammatory gastrointestinal conditions where
Budesonide has been used include pouchitis after ileal pouch anal
anastomosis following surgery for ulcerative colitis, eosinophilic
esophagitis, protein losing enteropathy, primary biliary cirrhosis and
lymphocytic colitis.[10-14] Utility of Budesonide has also been explored
for prophylaxis for Gastrointestinal Graft Versus Host Disease (Gl-
GVHD) after hematopoetic stem cell transplant (HSCT).[15-16]
Currently, oral Budesonide is available as controlled release formulation
for targeted drug delivery to inflamed intestinal regions.[8] Studies are
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ongoing to optimize the local delivery of the drug to distal targets in the
Gl tracts.[8,17] Although it has a high first-pass metabolism, prolonged
use of Budesonide may result in mild suppression of adrenal
glucocorticoid generation but no hemodynamically or endocrinologically
significant side effect has been described in the usual clinical
circumstances.[2,18,19,20] In contrast, typical systemic steroid side
effects such as iatrogenic Cushings syndrome has been described in
circumstances where the metabolism of Budesonide was slowed by
CYP450 inhibiting drugs such as Ritonavir, Fluvoxamine and
Azoles.[21,22] For instance, in a group of post-HSCT patients with GI-
GVHD who were also on CYP 450 inhibitor azoles, Budesonide
administration was associated with suppression of morning plasma
cortisol, significant plasma levels of Budesonide and a rapid (within 3
weeks) onset of iatrogenic Cushing's syndrome.[23] The authors also
suggested increased absorption through an inflamed gut wall that led
towards these effects. They postulated that 9 mg of oral Budesonide
exerted a pharmacodynamic effect equivalent to 40 mg of oral prednisone.
[23] Naturally, one may therefore question the use of Budesonide in
patients with liver dysfunction such as the patient in the present case.
Surprisingly, it is a drug approved for use in auto immune hepatitis as a
first-line agent in the initial stages. [24] As cirrhosis develops, there could
be upto a 13 fold increase in systemic drug concentration and subsequent
manifestations of side effects [25]. The patient in the present case had
non-cirrhotic portal hypertension and likely somewhat preserved
metabolism of Budesonide that prevented any significant systemic effects
until the TIPS procedure. Our hypothesis is that TIPS provided a bypass
conduit around the liver thereby allowing the drug concentration of
Budesonide to reach very high systemic levels as demonstrated in Figure
2.

Page 2 of 4



International Journal of Clinical Case Reports and Reviews

Bloodfiow through the liver

for 1st pass metabolism Liver

Stomach
Pancreas
Spleen

Large Intestine

Small Intestine

a. Before TIPS

Copy rights@ Thejus T Jayakrishnan.

Blood bypassing

liver through shunt Liver

Portal Vein

Stomach

Pancreas
Spleen

Large Intestine

Small Intestine

b. After TIPS

Figure 2: Diagram Demonstrating the Bypass of Hepatic First Pass Metabolism of Budesonide After TIPS Procedure Allowing High Systemic

Concentration to Cause Side Effects

Although peripheral Budesonide levels were not checked, we suspect this
caused the steroid induced diabetes in the patient. Within 24 hours of
discontinuing the Budesonide, there was a precipitous drop in insulin
requirement as evidenced in Figure 1. This presents a strong argument
that Budesonide is causal to this and could be easily proven by measuring
Budesonide level in the patient’s serum while on the medication.
Transjugular Intrahepatic Portosystemic Shunt is a procedure developed
to treat complications of portal hypertension in appropriately selected
candidates. In patients such as that presented in this report, TIPS has been
shown to decrease the need for repeat large volume paracentesis. [26] The
complications that have been reported relates to the procedure directly or
stent dysfunction.[26] To the best of our knowledge, this is the first case
report describing the rare side effect of this drug thought to be caused by
the bypassing conduit of the TIPS procedure. It is assumed that the
inflammed Gl tract in the setting of colitis also led to increased
absorption.

Learning Points

e Budesonide is a highly potent glucocorticoid (15 times effect of
prednisolone) and is a preferred steroid for treatment of immune
mediated disorders of gastrointestinal and respiratory tracts.

e While one may think that Budesonide is not absorbed when taken
orally, this is not true. It is absorbed, but then rapidly metabolized
in the liver leading towards minimal systemic glucocorticoid
effects.

e Development of Type 2 Diabetes Mellitus, Hyperosmolar
Hyperglycemic State, and dramatic insulin requirements within
three weeks of TIPS leads us to postulate that the first-pass
metabolism of Budesonide was bypassed following TIPS leading
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to steroid induced diabetes. This is supported by the very abrupt
and significant drop in insulin requirements upon cessation of
Budesonide.

e This case beckons us once again to be mindful of major
procedures that alter drug metabolism and carefully review their
medications to make necessary adjustments toprevent harm to
patients.
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