
Mounjaro: A new anti-diabetes medication
BY MEGAN GUSHROWSKI

Mounjaro® (tirzepatide) is novel treatment for adults with type 2 diabetes that was recently

approved in May 2022.1,2 Deemed the “twincretin,” tizepatide is a dual GIP/GLP-1 receptor

agonist, resulting in increased insulin secretion after a meal, decreased appetite, delayed

gastric emptying, and reduced glucagon secretion. It is a once-weekly subcutaneous injection,

starting at 2.5 mg and increased every 4 weeks by 2.5 mg, as tolerated, to a maximum of 15 mg.

Similar to GLP-1 receptor agonists, tirzepatide has a black box warning that use in patients with

personal/family history of medullary thyroid carcinoma (MTC) or multiple endocrine neoplasia

syndrome type 2 (MEN 2) is contraindicated. It also has not been studied in patients with a

history of pancreatitis, severe gastrointestinal disease (including severe gastroparesis), or non-

proliferative diabetic retinopathy. The most common adverse effects include GI symptoms

(nausea, vomiting, diarrhea), tachycardia, and local injection site reactions.

The SURPASS-2 trial studied the safety and efficacy of tirzepatide compared to semaglutide in

patients with type 2 diabetes.3 Patients (n=1879) were randomized to either tirzepatide 5 mg, 10

mg, or 15 mg or semaglutide 1 mg. Tirzepatide doses started at 2.5 mg and were increased by

2.5 mg every four weeks to the target dose (either 5, 10, or 15 mg), while semaglutide was

started at 0.25 mg and doubled every four weeks to the target dose (1 mg). Patients in the study

had to have an A1c of 7.0-10.5%, have a BMI of at least 25, and be on at least 1500 mg of

metformin. The primary endpoint was change in A1c from baseline to week 40, with change in

body weight as a secondary endpoint. All doses of tirzepatide were superior to semaglutide for

reductions in both A1c and weight. Tirzepatide 15 mg lowered A1c by 2.30%, whereas

semaglutide 1 mg lowered A1c by 1.86% (-0.45%, 95% CI -0.57 to -0.32, p<0.001). In terms of

weight loss, patients in the tirzepatide 15 mg group had an average of 11.2 kg weight loss,

compared to 5.7 kg weight loss in the semaglutide 1 mg group (-5.5 kg, 95% CI -6.4 to -4.6,

p<0.001). Adverse events were similar between groups and were mainly GI-related, occurring

during dose-escalation and subsiding after a few doses. Based on the results of the trial,

tirzepatide is a great option for patients who need significant A1c lowering and weight loss.

However, the SURPASS-CVOT trial is still in process, which will determine whether tirzepatide

also has cardioprotective effects that some of the other GLP-1 agonists have. On another note,

the SURMOUNT series of trials will assess the safety and efficacy of tirzepatide for weight loss

in patients without diabetes. And while some insurance plans may not be covering Mounjaro

just yet, there is a manufacturer coupon available for patients with commercial insurance to

receive Mounjaro for as low as $25 per month. 4

1.Mounjaro (tirzepatide) [package insert]. Indianapolis, IN: Eli Lilly and Company; 2022.
2. Tirzepatide. Lexi-Drugs. Lexi-Comp Online. Lexi-Comp, Inc. Hudson, OH. Available at: http://online.lexi.com/crlonline. Accessed October 12, 2022. 
3. Frias JP, Davies MJ, Rosenstock J, et al. Tirzepatide versus Semaglutide Once Weekly in Patients with Type 2 Diabetes. N Engl J Med 2021;385(6):503-515. doi: 10.1056/NEJMoa2107519. 
4. Savings for Mounjaro. Mounjaro. Available at: https://www.mounjaro.com/savings-resources. Accessed October 10, 2022.
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 Myelomeningocele 
BY LEENA GHAEB ,  PHARMD CANDIDATE 2023

Clinical question: Is gram-negative coverage (e.g., gentamicin) needed in patients with myelomeningocele repairs in addition to

cefazolin?

 

Myelomeningocele is a congenital condition that occurs during the embryonic development due to incomplete closure of the spinal

neural tube during the first month of pregnancy, leading to exposure of meninges or neural tissue to form a protruding fluid-filled

sac.1 Surgical repair is essential upon diagnosis to prevent further neurological damage; therefore, surgery must be performed within

48 hours of birth. Complications of surgical interventions include cerebrospinal fluid (CSF) leak, scarring and shunt infections. S.

aureus and S. epidermidis are the major cause of orthopedic surgical site infections. 

The Infectious Diseases Society of America (IDSA) recommends cefazolin as the preferred pharmacological prophylactic agent for

myelomeningocele repair due to its adequate tissue and disk concentration.2 The Report of the Committee on Infectious Diseases of

the American Academy of Pediatrics (AAP) states that the defect in the integrity of skin associated with myelomeningocele increases

the risk of gram-negative bacterial infections in neonates.3 The dosing for cefazolin according to both AAP and IDSA is 30 mg/kg IV

within 60 minutes prior to procedure, may repeat in 4 hours for prolonged procedures. IDSA, AAP and tertiary resources did not

provide information regarding gram-negative coverage for myelomeningocele procedures; therefore, a literature search was

conducted and three relevant studies were selected.
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Although post-operative surgical site infections with gram-negative bacteria are a complication of myelomeningocele repairs,
IDSA and AAP clinical practice guidelines provide limited information on extending the gram-negative coverage in these patients. 
Finger T et al identified that the combination of ampicillin with gentamicin yielded statistically significant lower infection rates
compared to non-standardized prophylactic treatment. Over the years, McLeod LM et al found an increase in broad-gram
negative prophylaxis across different hospitals. Lastly, Schroeder HK revealed a high prevalence of infections in patients with
myelomeningocele repairs. 
Available literature regarding extended gram-negative coverage in patients with myelomeningocele is limited. The majority of
reviewed publications did not provide precise information regarding the optimal surgical prophylactic regimen; therefore, a
review of validated hospital protocols was conducted and the use of cefazolin with gentamicin was identified.

Information provided by guidelines, tertiary resources and primary literature were limited; therefore, a few validated protocols were
explored to identify practices implemented by different hospitals for surgical prophylaxis therapy options. The preferred prophylactic
agents recommended for orthopedic surgeries (including spina bifida or myelomeningocele repair) were cefazolin plus gentamicin.7,8
Summary
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1 Which of the following regimens should be avoided in older adults with type 2 diabetes?

a.  Metformin
b.  Semaglutide
c.  Insulin glargine
d.  Glyburide

2. Which drug therapy may mask the signs of hypoglycemia?

a.  Atenolol
b.  Valsartan
c.  Hydrochlorothiazide
d.  Pioglitazone

3. Symlin should be stored at what temperature when not in use?

a.  −50°C to 8°C
b.  −8°C to 2°C
c.   2°C to 8°C
d.   15°C to 25°C
e.   36°C to 46°C

4. Commercially available Symlin should be administered by which route?

a.  Intravenously
b.  Intramuscularly
c.  Subcutaneously
d.  Via Insulin pump

Diabetes Related NAPLEX Practice Questions
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  A patient is prescribed insulin aspart with the following instructions “Inject 20 units subcutaneously ac TID.” Assuming there are
no dispensing limitations in regards to insulin pen boxes and boxes can be “broken,” how many insulin pens should be
dispensed for a 90 day supply?

1.

 

    2.  A patient with T2DM has a routine check of HgbA1c levels to assess disease control. The patient’s HgbA1c result is 11.2%.
Calculate the correlating estimated average glucose (eAG) in mg/dL based on this A1c value.

    3.   A patient with T2DM is being treated with liraglutide (Victoza) 1.2 mg subcutaneously daily. You are writing a prescription to
send to the pharmacy for dispensing. If a liraglutide pen injector contains 18 mg/3 mL, how many liraglutide pens should be
dispensed to the patient for a 90 day supply?

Diabetes Related Calculations Practice Questions

PAGE 09



PAGE 10

D R .  S A R A  T R O V I N G E R
Interim Director, Experiential Education

SNTrovinger@manchester.edu
260-470-2654

D R .  R A Y L E N E  R O S P O N D
Associate Dean of Clinical Affairs and Outreach

Professor of Pharmacy Practice
RMRospond@manchester.edu

260-470-2653

K A R E N  F A I L O R
Operations Specialist

KFailor@manchester.edu
260-470-4064

C E L I A  E L D E R
Communications Specialist, 

International Services Coordinator
CRElder@manchester.edu

260-470-2715

Contact the Office of Experiential Education

November APPE Trails to be Diabetes 
BY THE OFFICE OF EXPERIENTIAL EDUCATION

D R .  S A R A  T H O M P S O N
Assistant Director, Experiential Education

SAThompson@manchester.edu
260-470-4078

Thank you to Dr. Holly Robison, Dr. Andrea Wilhite and their APPE students, Mariam Farhood, Jennifer

McCarthy, Megan Gushrowski and Maz Chowdhury for this amazing issue. Every article was researched,

written and reviewed by this team of pharmacy professionals. Thank you, and kudos to all of you!


