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In San Bernardino County, diabetes has a prevalence of 9% and 
ultimately is the sixth leading cause of death. With efforts to 
alleviate this concern, diabetic screening for high-risk patients was 
conducted in the primary care clinics where treatment began with 
teachings involving lifestyle modifications. Should those efforts fail, 
next line of therapy is the oral diabetic medication known as 
metformin. However, overtime, it has been shown that monotherapy 
alone has been insufficient to optimize glycemic control. Thus, the 
concept of adding a second oral anti-diabetic drug would be 
introduced into their medication. Through clinical studies and data 
analysis, this has been show to improve glycemic control. In this 
sample study, a 5-year retrospective study of patients from 
Arrowhead Regional Medical Center with type 2 diabetes 
medication regimen was analyzed. Data parameters regarding 
renal, hemoglobin A1c, weight/BMI factors were extracted where 
the R of an outcome was compared between the three treatment 
groups. 

Upon IRB approval, the study team began data collection and coding within the 
hospital system’s Meditech electronic medical record (EMR) and subsequently input 
collected data into a secure, HIPAA compliant database. The database was only 
accessible to the study team. Patient identifying information was subsequently 
removed from all subjects in the database, and the de-identified records were utilized 
for analysis. Subject entries were removed from data collection if any form of patient 
complaint was communicated to the study investigators, authorization was revoked by 
hospital administration at any point during the data collection and analysis process, or 
if patient data was misplaced, or lost beyond the confines of the secure database. 
However, throughout the duration of the study no such instances occurred, and the 
investigators remained in full compliance per the IRB

Study subjects included all adult patients (above 18 years of age) within the catchment 
window with an ICD 10 or ICD-9 identifiable diagnosis of Diabetes Mellitus type II, that 
were on metformin combination therapy for at least 6 months post diagnosis, as 
recorded in the patient chart. Patients below the age of 18 were excluded from data 
collection to avoid the introduction of confounding variables (such as the different 
indications for antihyperglycemic therapy in pediatric and adolescent populations, or 
metabolic differences that may alter the impact of such medications on renal function 
in comparison to patients above the age of 18). Patients receiving direct insulin 
therapy or other antihyperglycemic medications not listed in table 1 were excluded 
from the study population. Patients on corticosteroids were also excluded to account 
for alterations in glycemic control for patients on such medications. Additionally, 
patients with comorbid renal failure, end-stage renal disease, morbid obesity or 
pancreatic dysfunction (chronic pancreatitis, pancreatic insufficiency, pancreatectomy) 
were excluded from the study population to maintain a high-quality discrimination 
ability between the examined drug classes based on their mechanisms of action within 
biological systems.

.

Statistical analysis was then conducted on reviewed, de-identified records. 
Descriptive statistics and relative frequencies of demographic and clinical 
variables were also computed.

Benefits of dual therapy of Metformin 
with either Glipizide or Steglatro has 
overall shown to be more beneficial in 
regards to change in HgbA1c as 
opposed to metformin monotherapy 
alone. Although the Glipizide 
combination was shown to have a 
slightly improved reduction in average 
HgbA1c over the Steglatro 
combination, Steglatro was shown to 
have a more significant impact on 
weight loss. For both combinations, 
the renal studies were shown to be 
negligible mainly due to not enough 
time lapse between data points.

The purpose of the study is to 
compare the clinical outcomes of 
adding second line antihyperglycemic 
medications to the medication 
regimens of diabetic patients on 
metformin monotherapy. Measured 
outcomes will include weight/BMI, 
renal function, and hemoglobin A1c. 
We hypothesize that patients with 
SGLT2-inhibitors in addition to 
metformin have better outcomes in our 
FHC population.
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Antihyperglycemic Drug class specific drugs within class

Sulfonylureas Glipizide

Sodium-glucose transporter 2 inhibitors (SGLT2i) Steglatro

Clinical variable Measurement methodology

Hemoglobin A1c 
(HgbA1c)

Percentage change in HgbA1c based on last measured 
HgbA1c on dual therapy, compared to first measured HgbA1c 

on dual therapy initiation

Weight (kg) and 
Body Mass Index 

(BMI) (kg/m2)

Percentage change in weight based on last measured weight 
on dual therapy, compared to first measured weight on dual 

therapy initiation

Blood Urea 
Nitrogen (BUN) 

(mg/dL)

Change in BUN based on last measured BUN on dual therapy, 
compared to first measured BUN on dual therapy initiation

Creatinine 
clearance (CC) 

(mL/min)

Change in CC based on last measured CC on dual therapy, 
compared to first measured CC on dual therapy initiation

Metformin and Glipizide dual therapy 
N =57
∆HgbA1c - 2%
∆Weight + 0.7kg
∆Renal function with BUN and CC- negligible

Metformin and Steglatro dual therapy 
N=49
∆HgbA1c - 1.7%
∆Weight -2.1 kg
∆Renal function with BUN and CC- negligible
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