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Abstract

Bariatric surgery is a commonly performed procedure for patients who have failed to achieve weight loss
through medical and lifestyle interventions. However, the altered gastrointestinal anatomy resulting from
the surgery can significantly impact the bioavailability of antidepressants in patients with generalized
anxiety disorder, potentially leading to uncontrolled anxiety symptoms.

This case report describes a patient with generalized anxiety disorder who underwent Roux-en-Y gastric
bypass surgery and subsequently experienced increased anxiety symptoms due to poor antidepressant
bioavailability. The patient's medication was adjusted to a sublingual formulation, resulting in improved
anxiety control and reduced side effects.

Healthcare providers should be aware of the potential impact of bariatric surgery on medication absorption
and closely monitor patients with generalized anxiety disorder for potential psychiatric medication-related
complications postoperatively. The use of alternative routes of administration, such as sublingual
medication, may be beneficial in improving drug bioavailability and managing anxiety symptoms.

Creating awareness in primary care offices about poor drug absorption and using alternatives such as the
sublingual route of administration to achieve optimal systemic delivery requires a multifaceted approach
involving education and training for healthcare providers as well as patient education to ensure they are
informed and engaged in their own care. By implementing these strategies, primary care providers can
improve patient outcomes and prevent unnecessary referrals to specialists.

Categories: Family/General Practice, Psychiatry, General Surgery
Keywords: bioavailability, weight loss, depression, selective serotonin reuptake inhibitors (ssris), gastric sleeve, roux-
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Introduction

With obesity being a worldwide public health concern and a primary contributing factor to the leading cause
of death in the US, many adults and healthcare providers have partnered through both behavioral and
medical interventions to treat this major healthcare epidemic. When medical management and dietary and
lifestyle modifications fail, patients often choose to undergo bariatric procedures to meet their health and
lifestyle goals. This patient population may choose one of the various types of bariatric procedures, which
are typically classified as malabsorptive (Roux-en-Y gastric bypass) or restrictive (gastric sleeve), or a
combination of both. Immediately after surgery, the patient may experience rapid weight loss that is often
associated with an elated mood because of improved quality of life, improvement or resolution of comorbid
conditions, or decreased cognitive dissonance about self-image [1]. Herein we aim to analyze the factors that
may affect the postoperative population of patients who continue to take psychiatric medication.

Roux-en-Y gastric bypass

The Roux-en-Y gastric bypass surgery is a procedure where the distal esophagus is anastomosed directly to
the jejunum, bypassing the stomach and the duodenum, thereby decreasing absorption. The first step of the
Roux-en-Y gastric bypass surgery is to dissect the distal esophagus from the stomach and create the gastric
pouch. Next, the jejunum is divided 40-50 cm distal to the ligament of Treitz at the distal end of the
duodenum creating proximal and distal attachment sites. An esophagojejunostomy is created by suturing
the distal esophagus to the proximal jejunum’s free end, and a jejunojejunostomy is created by taking two
remaining jejunal segments and suturing them together. This maneuver bypasses the stomach and
duodenum, eliminating digestion in the stomach and absorption in the duodenum.

The indications for the Roux-en-Y gastric bypass surgery are twofold. All patients with a BMI above
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40kg/m2 or patients with a BMI between 35 and 40kg/m 2 and comorbidities related to obesity such as
hypertension, type 2 diabetes, or sleep apnea can undergo gastric sleeve or Roux-en-Y or gastric bypass
surgery. The procedure can be performed through open surgery, laparoscopic surgery, or robotic
assistance. The number of interventions involving bariatric surgery has steadily increased in the United
States over the last five years [2]. Despite this high surgical volume, these procedures have been associated
with both short- and long-term complications. Early postoperative complications following Roux-n-Y
gastric bypass involve hernias, fistula formation, dumping syndrome, small bowel obstruction,
hypoglycemia, ulcer formation, and gastric remnant distension [3].

Psychological evaluation is needed before a patient can be cleared for this surgery. The assessment is
performed through a clinical interview and psychological testing. According to Snyder, no standardized
psychological evaluation exists but clinical interviews paired with psychological testing are generally used.
The interview consists of reasons for seeking the surgery, weight, height, and BMI history, current eating
behaviors, understanding the surgery and lifestyle changes, social support and social history, and psychiatric
history. The most widely used psychological tests for objective outcomes are the Minnesota Multiphasic
Personality Inventory-2 and Millon Behavioral Medicine Diagnostic. The interview and objective
assessments are then analyzed and discussed with the surgeon who will be performing the case [4].

Sleeve gastrectomy

A sleeve gastrectomy or gastric sleeve is a bariatric procedure that results in the removal of the greater
curvature of the stomach and fundus, with the post-operative anatomical remains being the lesser curvature
and the antrum [5]. Most commonly, the laparoscopic form of this procedure requires 5 to 6 trocars, and a
32-48 French bougie via the esophagus. The partial gastrectomy is performed with staples, starting 6 cm
from the pylorus and moving in a cephalic version toward the fundus until reaching the angle of His [5].

Indications for surgical intervention involving sleeve gastrectomy as like those of Roux-n-Y and are
reflected in the 1991 National Institutes of Health (NIH) consensus conference criteria. Gastric sleeve is

indicated for those individuals with BMI >40 kg/mz, or BMI between 35 and 40 kg/rnz, and at least one
weight-related comorbidity [6]. Moreover, clinical practice guidelines as of 2019 mention that gastric sleeve

is only indicated for BMI between 30 and 35 kg/m? when patients had either uncontrolled diabetes or
metabolic syndrome [7]. Sleeve gastrectomy has the advantage of a low complication profile but the
literature has described bleeding, stenosis of the stroma, and gastric leaks as the most common unwanted
post-operative outcomes [8]. Moreover, multiple cases have reported intractable severe gastric acid reflux as
a late complication of sleeve gastrectomy [9]. As previously reported by Snyder, despite the lack of a
standardized tool, psychological evaluation for procedure clearance is required for all patients prior to
bariatric surgery [4]. The same tools used for psychological evaluation in Roux-n-Y gastric bypass can be
applied to sleeve gastrectomy.

Drug bioavailability

The surface of the gastrointestinal tract, specifically the intestinal epithelium, plays a crucial role in the
absorption of nutrients and drugs from the digestive tract into the bloodstream. In response to various
stimuli, of internal or external nature, the intestinal epithelium can undergo physiological and
morphological changes. This specialized epithelial layer can undergo changes in the expression of
transporters and enzymes that determine the absorption of specific nutrients and drugs [10]. The effects of
bariatric surgery on drug bioavailability can vary depending on several factors, including the type of surgery
performed, the properties of the drug, and the drug product formulation, resulting in some drugs being more
susceptible to physiological decline following surgery [10].

Given the nature of the operations performed above, there are various factors that may affect a patient’s
ability to absorb different medications. These factors include the type of surgery, which may affect the time
of transit through the alimentary canal. Patients with a disrupted or an obliterated pylorus as seen in
patients with gastric bypass surgery do not have autonomic regulation and they also lack the physiologic
intestinal milieu that is required for proper absorption to take place. Moreover, those patients undergoing
bariatric surgery have a significant reduction in the surface area of the portion of the gastrointestinal tract
involved with securing absorption of food and medications. In this paper, we will be discussing a case that
resulted in reduced efficacy of antidepressant therapy for the management of generalized anxiety disorder
following Roux-n-Y gastric bypass and sleeve gastrectomy.

Anxiety is a common condition affecting compromised patients in primary practices as well as hospital
settings. To provide effective treatment and optimal quality of care, psychiatrists and primary care
physicians should be aware of the alternatives for delivering psychiatric drugs. The diagnosis of generalized
anxiety disorder requires patients to experience excessive worrying that is not focused on a single specific
fear, and it must last at least six months [11]. First-line treatment for adults involves cognitive-behavioral
therapy, involving exposure procedures to ameliorate symptomatology. In terms of pharmacotherapy, FDA-
approved medications are venlafaxine XR, duloxetine, paroxetine, and escitalopram [12]. Serotonin reuptake
inhibitors (SSRIs) are easily absorbed in the gastrointestinal tract, primarily the small and large intestines,
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and then go through first-pass metabolism [13]. Following first-pass metabolism their maximal
concentration in serum is achieved within a maximum of eight hours, varying among different patients [14].
Since SSRIs are highly lipophilic and dependent on stomach's acidic environment to be properly absorbed, a
lower blood level concentration is achieved now. A factor interfering with SSRI absorption in the small and
large intestines is the reduction of gastric acid production following gastric bypass surgery, which decreases
their solubility and thus their bioavailability [15].

A safe, logical alternative for these patients would be to deliver medications through a different route. Rapid
absorption, improving the bioavailability of antidepressants can be achieved via sublingual delivery in
patients unable to fully benefit from oral administration [16]. The effectiveness of this delivery route is
associated with the permeability of the mucosa under the tongue, which provides a large network of
capillaries, allowing for rapid absorption and bypassing the first-pass metabolism of the drug being delivered
[16]. The literature provided examples of patients with issues related to gastrointestinal malabsorption, and
diagnosis of major depressive disorder, receiving effective treatment with sublingual SSRIs. Two case
reports were of increased significance since the plasma drug level was found within the therapeutic range
while using a sublingual delivery system. In these two cases, both patients received effective treatment
resulting in the resolution of their symptoms and discharge [17]. Additionally, rectally administered
pharmacotherapy might be also taken into consideration for patients unable to absorb medication through
intestinal absorption. Although this is a potentially viable option, many patients prefer to avoid this route of
administration, and the literature on rectal preparation for antidepressants is limited [16].

Case Presentation

The patient was a 40-year-old female who experienced significant anxiety symptoms, which had not
improved with their current medication by mouth (PO) Escitalopram (Lexapro). She reported stressors
related to family and work made her anxiety worse. Specifically, the patient stated she felt bullied by her boss
which exacerbated her anxiety. The patient has a history of microcytic anemia, panic attacks, and
generalized anxiety disorder. The patient denied symptoms of mania/hypomania, psychosis, and persecutory
delusions. The patient did not have visual or auditory hallucinations. She denies suicidal or homicidal
ideation. Surgical history is significant for Roux-en-Y gastric bypass five months prior to the psychiatric
appointment. The poor response to current medication may be related to poor absorption due to gastric
bypass surgery. She was started on soluble sublingual benzodiazepine PRN for panic attacks and
escitalopram (Lexapro) 10mg in liquid solution q24hrs for anxiety management. Vitamin B12 injections and
iron liquid solution are also being considered for the patient's anemia. The patient is currently on 20 mg of
Escitalopram (Lexapro) oral solution and has been stable. The patient has only needed clonazepam
(Klonopin) 0.25 dissolvable tablet sublingual when traveling for work. Exploring ways to manage or reduce
the impact of stressors on the patient's anxiety symptoms may be helpful. Additionally, monitoring the
patient for potential side effects of the medications and adjusting the treatment plan as needed is important
for optimal management of her anxiety. For this patient, we see that switching her SSRI route from PO to
sublingual and dissolvable tablets made a positive impact.

Discussion

Receiving medications orally post gastric bypass has hindered the patient from absorbing a therapeutic dose
of their SSRI. The National Institute of Health discusses specific patient populations for Escitalopram, such
as patients with hepatic impairment and patients with renal impairment, but it does not discuss patients
with gastric bypass [18]. This patient group is at risk of absorbing a subtherapeutic dose because of the
gastric bypass surgery. Alalwan et al. in their study discussed how certain medications were impacted by
bariatric surgery, with oral escitalopram among them, noting that Roux-en-Y gastric bypass decreased the
bioavailability [19]. Hamad et al. stated that 8 out of the 12 patients in their study taking SSRIs had reduced
drug bioavailability one month after Roux-en-Y gastric bypass but that drug bioavailability started to
normalize around 6 months after surgery [15]. By six months, 10 of the 12 patients had detectible blood
concentrations of their SSRI medication. This can be compared to our patient who experienced psychiatric
symptoms five months post bariatric surgery. She was switched to 20 mg of escitalopram (Lexapro) oral
solution and has been stable. Furthermore, Marzinke et al. stated in their research that four study
participants had decreased concentrations of escitalopram with drug serum concentrations decreasing a
mean of 33% (4%-71%) at two weeks postsurgery and more at six weeks [20]. This study did not follow the
patients at six months postsurgery which would have been an important time frame to analyze, based on
previous literature. Understanding drug absorption post gastric bypass is an important concept, but it is also
critical to understand the recommendations for patients taking medications after the procedure. Lorico’s
paper discussed medical management recommendations for patients [21]. A recommendation in the
literature is that the patient in this report can likely benefit from using nonoral medications, but instead
switching to a sublingual form.

Conclusions

This case report shows that there are challenges with medication absorption in postbariatric surgery
patients, notably SSRIs. Understanding the complex effects of these procedures on drug bioavailability is
crucial. Exploring alternative medication delivery methods is essential for optimizing patient care. Vigilant
monitoring by healthcare providers is necessary to detect complications like antidepressant discontinuation
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syndrome. Adjusting treatment plans is vital for achieving the best possible mental health outcomes in post-
bariatric surgery patients. The future indications should be for primary care physicians and psychiatrists to
thoroughly discuss a patient's surgical history when taking antipsychotics so they can adjust the dose and or
method of delivery for these medications. Lastly, bariatric surgeons should review a patient's medication list
and psychiatric history so they can counsel the patient regarding their medical management postbariatric
surgery.
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