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ABSTRACT

Introduction: Given the lack of real-world data
on oral semaglutide use outside clinical trials,
the purpose of this study was to describe dose,
prescriber specialty, and change in hemoglobin
Alc (HbAlc) after 6 months of oral semaglutide
treatment for patients with type 2 diabetes
mellitus (T2DM).

Methods: This was a retrospective study among
adult patients with T2DM with > 1 claim for
oral semaglutide between November 1,
2019‘1-June 30, 2020. Patients had continuous
health plan enrollment > 12 months prior to
(pre-index) and > 6 months following (post-in-
dex) the date of the first oral semaglutide claim
(index). Dose at initiation and specialty of the
prescribing provider were captured. Change in
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HbAlc between the last post- and pre-index
HbAlc measurement was calculated. Patients
were stratified by pre-index HbAlc > 9%
(poorly controlled) and HbAlc < 9%.

Results: A total of 744 HbAlc < 9% and 268
poorly controlled patients were included in the
study. Most patients had an initial oral
semaglutide dose of 7mg (49.3%) or 3 mg
(42.9%), prescribed most frequently by a pri-
mary care provider (27.8%). Mean HbAlc
reduction was 0.8% (p < 0.001). Patients with
poorly controlled T2DM had greater HbAlc
reductions than patients with HbAlc < 9%
(2.0% versus 0.4%, p < 0.001). Patients persis-
tent with oral semaglutide (> 90 days continu-
ous treatment) had a mean HbA1lc reduction of
0.9% (p <0.001); persistent patients with
poorly controlled T2DM had a mean reduction
of 2.5%.

Conclusions: Patients with T2DM in this study
experienced significant reductions in HbAlc
within 6 months following initiation of oral
semaglutide. Patients with a higher starting
HbAlc experienced greater HbAlc reductions.
The initial dose of oral semaglutide was higher
than prescribing instructions indicated for more
than half of the study patients.

Keywords: Dose; HbAlc; Oral semaglutide;
Prescriber type; Type 2 diabetes mellitus
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Key Summary Points

Why carry out this study?

Oral semaglutide, the first oral GLP-1
receptor agonist, was approved by the
Food and Drug Administration in 2019 for
glycemic control among patients with
type 2 diabetes mellitus, particularly those
who have comorbid cardiovascular or
kidney disease

Clinical trials have shown significant
decreases in hemoglobin Alc among
patients taking oral semaglutide; however,
there is a lack of data on the real-world use
and HbA1c benefits outside of clinical trial
populations

The obijectives of this study were to
describe the dose, prescriber specialty, and
change in hemoglobin Alc after 6 months
of oral semaglutide therapy among
patients with type 2 diabetes mellitus

What was learned from the study?

Despite evidence of advanced type 2
diabetes mellitus and high rates of
hypertension, lipid disorders, and other
nutritional, endocrine, and metabolic
disorders, patients in this study had a
mean hemoglobin Alc reduction of 0.8%;
this reduction was higher among patients
with poorly controlled type 2 diabetes
mellitus (hemoglobin Alc > 9.0%) and
those persistent with oral semaglutide
treatment

Future research is needed to understand
the relationship among provider specialty,
hemoglobin Alc values, and prescribing
patterns among patients with type 2
diabetes mellitus

INTRODUCTION

An estimated 130 million people are living with
diabetes or prediabetes in the US, and 90%-95%
of them have type 2 diabetes mellitus (T2DM)
[1]. Glycated hemoglobin (HbA1lc) is a measure
of glycemic control and a strong predictor for
complications in patients with T2DM [2-4]. For
each 1% reduction in HbAlc among patients
with T2DM, risk reductions of 43% in amputa-
tion or death from peripheral vascular disease,
37% in microvascular complications, 21% in
any diabetes-related end point and diabetes-re-
lated mortality, 19% in cataract extractions,
16% in heart failure, 14% in myocardial
infarctions and all-cause mortality, and 12% in
stroke have been reported [4].

Achieving and maintaining proper glycemic
control are challenging, particularly when fac-
toring in disease progression and comorbidity
burden. In most patients, an HbAlc goal of
< 7% is sought given the benefits of reducing or
preventing  diabetes-related complications;
however, an HbAlc goal of <8% in some
patients may be necessary to balance these
benefits with the risk of hypoglycemia [5, 6].
Given the chronic nature of T2DM, the HbAlc
goal may change over the disease course based
on patient factors including comorbidities,
vascular complications, life expectancy, patient
preference, and available resources and support
[7, 8]. Between 2006 and 2013, the treatment
landscape shifted to newer glucose-lowering
agents; however, the proportion of patients
with an HbAlc < 7% decreased from 56.4 to
54.2%, while the proportion of patients with an
HbAlc > 9% increased from 9.9 to 12.2% [9].

To maintain optimal glycemic control in
patients with T2DM, lifestyle modifications and
pharmacotherapy with oral non-insulin anti-
diabetic agents (NIADs) or insulin are needed
[10]. The agent selected as first-line therapy
depends on comorbidities and patient man-
agement needs, but typically includes met-
formin, in addition to lifestyle modifications.
Other agents, including glucagon-like peptide 1
receptor agonists (GLP-1 RAs) and sodium-glu-
cose cotransporter 2 inhibitors (SGLT-2is)—
with or without metformin—may be used as
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initial therapy for those with T2DM with or at
high risk for atherosclerotic cardiovascular dis-
ease, heart failure, or chronic kidney disease. As
T2DM is a progressive disease, treatment
intensification with combination therapy may
be necessary to maintain glycemic targets. In a
meta-analysis, NIADs decreased HbA1c levels by
0.5-1.25% [11]. A 1% higher baseline HbAlc
level was predictive of a 0.5% greater reduction
in HbAlc levels after 6 months of NIAD
therapy.

Oral semaglutide was approved by the Food
and Drug Administration in 2019 as the first
oral GLP-1 RA, providing a new treatment
option to patients with comorbid cardiovascu-
lar or kidney disease who are unable or unwill-
ing to self-administrator an injectable agent. In
clinical trials, patients with an oral semaglutide
dose escalated to 14 mg for 26 weeks had a
mean HbAl1c decrease of 1.0-1.4% [12-17].
Given the lack of data on the real-world use of
oral semaglutide and the HbAlc benefits seen
outside of a clinical trial population, the objec-
tives of this study were to describe the dose,
prescriber specialty, and change in HbAlc after
6 months of oral semaglutide treatment for
patients with T2DM.

METHODS

Data Source

This was a retrospective study that used medical
claims, pharmacy claims, and enrollment
information from November 1, 2018, to
December 31, 2020 (study period) from com-
mercial and Medicare Advantage health plan
members in the Optum Research Database
(ORD). The ORD is a custom research database
owned by Optum'’s parent company, and use of
the data for this study was overseen by a data
governing board comprised of data providers,
data users, and compliance experts. Relevant
medical claims were identified using Interna-
tional Classification of Diseases, 10th Revision,
Clinical Modification diagnosis and procedure
codes, Current Procedural Terminology Codes,
and Healthcare Common Procedure Coding
System codes and revenue codes. Relevant

outpatient pharmacy codes were identified
using National Drug Codes. Outpatient labora-
tory test results were defined using standard
LOINC coding. This study used protected health
information that had been de-identified in
accordance with Health and Human Services
Privacy Rule’s requirements for de-identifica-
tion codified at 45 C.F.R § 164.514(b) and was
not subject to an IRB review.

Study Sample Selection

Patients with > 1 claim for oral semaglutide
between November 1, 2019, and June 30, 2020,
were included in the study. The date of the first
oral semaglutide claim was the index date.
Patient were required to have continuous
health plan enrollment with medical and
pharmacy benefits for > 12 months prior to and
including the index date (pre-index period) and
> 6 months following the index date (post-in-
dex period), > 1 diagnosis code for T2DM dur-
ing the pre- or post-index periods, and an age of
> 18 years as of the index year. Patients were
excluded from the study if they had evidence of
pregnancy during the pre- or post-index periods
or if they did not have a recorded HbAlc value
during the pre-index period.

Pre-index Demographic and Clinical
Characteristics

Patient demographic and clinical characteristics
measured during the pre-index period included
age, gender, insurance type, geographic region,
Charlson comorbidity index [18, 19], and fre-
quently diagnosed comorbid conditions opera-
tionalized by the Agency for Healthcare
Research and Quality [20].

Pre-index Medication Classes

The proportion of patients with > 1 pharmacy
claim and the number of agents filled based on
pre-specified American Hospital Formulary Ser-
vice (AHFS) classes [21] during the pre-index
period were documented.
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Outcomes

The designated dose on the index oral
semaglutide pharmacy claim and the prescriber
specialty (identified via the specialty code on
the pharmacy claim) were identified. Mainte-
nance dose was defined as the designated dose
with the largest proportion of days covered,
starting on the index date. The change in
HbA1lc was calculated as the last HbAlc mea-
sured during the post-index period minus the
last HbA1lc value measured during the pre-index
period among patients with an HbA1lc value in
both the pre- and post-index periods and sepa-
rately among patients who were persistent with
therapy (i.e., patients with continuous oral
semaglutide treatment for > 90 days with an
HbA1lc value > 90 days after the index date).

Analysis

Patients were stratified by their last measured
pre-index HbAlc value and were considered
poorly controlled if they had an HbAlc > 9.0%.
The HbAlc stratifications were based on the
Healthcare Effectiveness Data and Information
Set cutoff of > 9% for poor control [22]. The
focus of the analysis was on the poorly con-
trolled cohort, and the HbAlc < 9% cohort was
included for completeness. Numbers and per-
centages were provided for dichotomous and
polychotomous variables; means and standard
deviations were provided for continuous vari-
ables. Two sample t-tests and Pearson chi-square
tests were used for comparisons among patients
with poorly controlled T2DM and patients with
a pre-index HbAlc < 9% and whether the pre-
index to post-index change in HbAlc differed
from zero.

RESULTS

Pre-index Demographic and Clinical
Characteristics

A total of 1012 patients were included in the
study population, of which 744 had an HbAlc
<9% and 268 had poorly controlled T2DM

during the pre-index period (Fig.1). Patients
had a mean (standard deviation [SD]) age of
59.0 (11.8) years, 50.0% were male, and the
majority were commercially insured (63.5%)
and lived in the South (68.7%) (Table 1). The
mean Charlson comorbidity score was 1.2
(SD = 1.5), and frequently diagnosed comor-
bidities included lipid metabolism disorders
(86.0%), hypertension (81.5%), diabetes with
(75.8%) and without (84.5%) complications
(patients could have both diagnosis codes), and
other nutritional, endocrine, or metabolic dis-
orders (70.2%). Patients with poorly controlled
T2DM were slightly younger (57.6 versus
59.5 years, p = 0.030), less frequently lived in
the Midwest (7.5% versus 13.7%, p = 0.007),
and were more likely to have diabetes with
complications (85.8% versus 72.2%, p < 0.001)
than patients with HbAlc < 9%.

Pre-index Medication Classes

The most frequently filled AHFS medication
classes during the pre-index period are shown in
Fig. 2. More than half of patients had > 1 fill for
antihypertensive agents (79.6%), lipid-lowering
agents (76.9%), renin-angiotensin-aldosterone
(RAAS) inhibitors (69.3%), and antibacterial
agents (52.1%). Patients filled a mean (SD) of
12.0 (6.1) different medication classes during
the pre-index period, with a mean (SD) of 13.4
(6.9) unique compounds filled.

Patients frequently had > 1 fill for met-
formin (76.9%), approximately one-third had
> 1 fill for a SGLT-2 (34.9%) or a sulfonylurea
(30.1%), and one-fourth had > 1 fill for a
dipeptidyl peptidase-4 inhibitor (DPP-4i,
25.5%), GLP-1 RA (25.1%) or insulin (24.4%)
(Fig. 3). Only 5.1% of patients had no pre-index
anti-diabetic treatment. Patients with poorly
controlled T2DM were more likely to have fills
for metformin (82.1% versus 75.0%, p = 0.018),
sulfonylureas (36.2% versus 28.0%, p = 0.012),
and insulin (37.3% versus 19.8%, p < 0.001)
and were less likely to have no pre-index anti-
diabetic  treatment (1.9% versus 6.3%,
p =0.005).
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Patients with =1 claim for oral semaglutide during the
identification period (November 01, 2019-June 30, 2020;
date of the first drug claim = index date

(n = 3,466)

Exclusions:

<18 years of age (n = 3)
Incomplete demographic data (n = 9)

Continuous enrollment =12 months prior to (pre-index
period) and =6 following (post-index period) the index date

(n = 2,275)

21 claim for T2DM during the pre-index or post-index periods

(n = 1,943)

Exclusions:

Evidence of pregnancy during the pre-
or post-index periods (n = 6)
No pre-index HbA1c data (n = 925)

Patients meeting the inclusion and exclusion criteria

(n=1,012)

Last pre-index
HbA1c < 9%

(n = 744)

Last pre-index
HbA1c 2 9%

(n = 268)

Fig. 1 Patient sample selection. HbAIc hemoglobin Alc, 72DM type 2 diabetes mellitus

Index Oral Semaglutide Dose
and Prescriber

On the index date, most patients were pre-
scribed a semaglutide dose of either 3 mg
(42.9%) or 7mg (49.3%), with few patients
having an index semaglutide fill for 14 mg

(7.8%). Evidence of multiple index doses was
found in 3.5% of patients (Table 2). More than
one-fourth of patients were prescribed their
index semaglutide dose by a primary care pro-
vider (27.8%), followed closely by an internal
medicine provider (22.8%), endocrinologist
(22.1%), and “other” provider type (20.5%).
Patients with poorly controlled T2DM were
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Table 1 Patient demographic and clinical characteristics

Total Pre-index HbA1C Pre-index HbAIC ~ p-value
(n = 1012) = 9% < 9%
(m = 268) (n = 744)
Age, mean (SD) 59.0 (11.8) 57.6 (11.4) 59.5 (12.0) 0.030
Age group (years), 7 (%)
18-39 56 (5.5) 15 (5.6) 41 (5.5) 0.958
40-64 633 (62.6) 180 (67.2) 453 (60.9) 0.069
65-74 226 (22.3) 56 (20.9) 170 (22.9) 0.510
75+ 97 (9.6) 17 (6.3) 80 (10.8) 0.036
Male gender, 7 (%) 506 (50.0) 145 (54.1) 361 (48.5) 0.117
Insurance type, 7 (%)
Commercial 643 (63.5) 176 (65.7) 467 (62.8) 0.397
Medicare 369 (36.5) 92 (34.3) 277 (37.2) 0.397
Region, 7 (%)
Northeast 69 (6.8) 16 (6.0) 53 (7.1) 0.521
Midwest 122 (12.1) 20 (7.5) 102 (13.7) 0.007
South 695 (68.7) 196 (73.1) 499 (67.1) 0.066
West 126 (125) 36 (13.4) 90 (12.1) 0.570
Quan—Charlson comorbidity index score, mean 1.2 (1.5) 1.3 (1.5) 1.2 (1.5) 0.725
(SD)
Targeted comorbidities, 7 (%)
Lipid metabolism disorder 870 (86.0) 221 (82.5) 649 (87.2) 0.054
Diabetes mellitus without complications 855 (84.5) 223 (83.2) 632 (85.0) 0.501
Hypertension 825 (81.5) 219 (81.7) 606 (81.5) 0.924
Diabetes mellitus with complications 767 (75.8) 230 (85.8) 537 (72.2) < 0.001
Other nutritional, endocrine, or metabolic 710 (70.2) 180 (67.2) 530 (71.2) 0.212
disorder
Chronic kidney discase 218 (21.5) 58 (21.6) 160 (21.5) 0.963
Atherosclerotic cardiovascular disease 176 (17.4) 55 (20.5) 121 (16.3) 0.115
Valid »* 667 175 492
Pre-index HbA1c®, mean (SD) 82 (17) 105 (1.4) 7.3 (0.9) < 0.001

“Patients with an HbAlc measurement in both the pre- and post-index periods
Based on most recent HbAlc value measured during the pre-index period or on the index date
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Fig. 2 Top AHFS medication classes filled during the pre-index period. *p < 0.05. AHFS American Hospital Formulary
Service, HbAIc hemoglobin Alc, RAAS renin-angiotensin-aldosterone

significantly less likely to have an endocrinol-
ogist as their prescriber (16.0% versus 24.3%,
p = 0.005) and more likely to have “other” pro-
vider type as their prescriber (24.6% versus

19.0%, p = 0.048) than patients with an HbAlc
< 9%. More than half of patients (53.8%) had a
semaglutide maintenance dose of 7 mg.

90%
82.1%* mTotal (n =1,012)
0,
80%  76.9%( 75 goye = Last Pre-Index HbA1c Measurement 2 9.0 (n = 268)
70% u Last Pre-Index HbA1c Measurement < 9.0 (n = 744)
60%
50%
40% 34.9% 36.2% 36.2%" 37.3%*
31.3%
30.1%
30% 25.1% 25.3% 27.2% ° 1 28.0%+
A 25.5%L. 24.9% 24.4%
. 19.8%*
20% 14.9%
12 4 %omm 11 4%
10% 519 6.3%"
1 9%
0%
Biguanide SGLT-2i GLP-1 RA DPP-4i Sulfonylurea Insulin No pre—lndex T2DM
(metformin) treatment

Fig. 3 Diabetic medication classes filled during the pre-
index period (including on the index date). *p < 0.05.
"Excludes oral semaglutide. DPP-4i dipeptidyl peptidase-4
inhibitor, GLP-1 RA glucagon-like peptide-1 receptor

agonist, HbAIc hemoglobin Alc, SLGT-2i sodium-glucose
cotransporter 2 inhibitor, 72DM type 2 diabetes mellitus,
17D thiazolidinedione
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Table 2 Index dose and prescriber specialty
Total Pre-index HbAIC > 9% Pre-index HbAIC < 9% p-value
(» = 1012) (n = 268) (n = 744)
Index oral semaglutide dose, 7 (%)
3 mg 434 (42.9) 118 (44.0) 316 (42.5) 0.659
7 mg 499 (49.3) 133 (49.6) 366 (49.2) 0.903
14 mg 79 (7.8) 17 (63) 62 (8.3) 0.298
Multiple doses 35 (3.5) 7 (2.6) 28 (3.8) 0.376
Prescriber specialty, 7 (%)
Primary care® 281 (27.8) 80 (29.9) 201 (27.0) 0.374
Internal medicine 231 (22.8) 59 (22.0) 172 (23.1) 0712
Endocrinologist 224 (22.1) 43 (16.0) 181 (24.3) 0.005
Other® 207 (20.5) 66 (24.6) 141 (19.0) 0.048
Unknown 69 (6.83) 20 (7.5) 49 (6.6) 0.625
Oral semaglutide maintenance dose, 7 (%)
3 mg 302 (29.8) 90 (33.6) 212 (28.5) 0.119
7 mg 544 (53.8) 144 (53.7) 400 (53.8) 0.993
14 mg 166 (16.4) 34 (12.7) 132 (17.7) 0.055

“Includes providers from the following; clinic/family practice, family/general practice, obstetrics/gynecology, pediatrics, and

§eriatrics

Includes any providers that were not in primary care, internal medicine, or endocrinology

Change in HbAlc from the Pre-index
to Post-index Period

A total of 667 patients (65.9%) had an HbAlc
measurement in both the pre- and post-index
periods, with an average of 185.7 days between
measurements (Table 3). The mean (SD) HbAlc
change from the last pre-index measurement to
the last post-index measurement was a reduc-
tion of 0.8% (1.5%) (p < 0.001). Over one-third
(35.5%) of patients had an HbAlc reduction
> 1%. Patients with poorly controlled T2DM
had a significantly greater reduction in HbAlc
than patients with a pre-index HbAlc < 9%
(2.0% versus 0.4%, p < 0.001). A total of 67.4%
of patients with poorly controlled T2DM had a
mean HbAlc reduction > 1% compared with
24.2% of patients with a pre-index HbAlc < 9%
(p < 0.001).

Among patients who were persistent with
oral semaglutide therapy (n = 295), the mean
(SD) HbAlc reduction was 0.9% (1.4%)
(p < 0.001) and 39.0% had an HbAlc reduction
> 1% (Table 3). Persistent patients with poorly
controlled T2DM had a significantly greater
reduction in HbAlc than patients with a pre-
index HbAlc <9% (2.5% versus 0.5%,
p <0.001). A total of 80.6% of persistent
patients with poorly controlled T2DM had a
mean reduction in HbAlc > 1% compared with
26.8% of patients with a pre-index HbAlc < 9%
(p <0.001).

DISCUSSION

The goal of this study was to describe medica-
tion dose, prescriber specialty, and change in
HbAlc among patients with T2DM in a real-
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Table 3 Change in HbAlc and medication persistence

Total Pre-index Pre-index p-value
(» = 1012) HbAIC = 9% HbA1C < 9%
(n = 268) (n = 744)
Patients with > 1 HbA1C measurement in both pre- and 667 (65.9) 175 (65.3) 492 (66.1) 0.806
post-index periods, 7 (%)
Change in HbAIC between last pre-index and last post-index HbA1C measurement
Valid 7 667 175 492
Mean (SD) — 08 ~ 20 (19)* — 04 (10)° < 0.001
(1.5)*
Patients with HbAlc reduction > 1%, 7 (%) 237 (35.5) 118 (674) 119 (24.2) < 0.001
Days from last pre-index to last post-index HbAlc 185.7 180.7 (84.4) 187.5 (86.9) 0.371
measurement, mean (SD) (86.2)
Patients with > 90 days continuous treatment with oral 717 (70.9) 174 (64.9) 543 (73.0) 0.013

semaglutide, 7 (%)

Among persistent patients, change in HbA1C between the last pre-index and the last post-index HbA1C measurements

Valid »* 295 67 228
Mean (SD) ~ 09 — 25 (18)* — 05 (09)° <0.001
(1.4)*
Patients with HbA1C reduction > 1.0%, 7 (%) 115 (39.0) 54 (80.6) 61 (26.8) < 0.001
Days from index date to last HbAlc measurement, mean 131.8 137.6 (29.1) 130.1 (28.8) 0.061

(SD) (29.0)

*p» < 0.001 when comparing mean change in HbAlc to zero
*Patients with an HbAlc observed > 90 days following the index date that occurred during persistent oral semaglutide

treatment

world clinical setting within 6 months follow-
ing initiation of oral semaglutide. Patients in
this study had an overall reduction in HbAlc of
0.8%. Patients with poorly controlled T2DM
experienced significantly greater HbAlc reduc-
tions than patients with a pre-index HbAlc
< 9%. Patients who were persistent with oral
semaglutide had a mean HbAlc reduction of
0.9%. Persistent patients with poorly controlled
T2DM had a significantly greater HbAlc reduc-
tion than persistent patients with a pre-index
HbAlc < 9%.

Patients in this study were medically com-
plex and in the later stages of T2DM. Approxi-
mately 80% of patients with diabetes suffer
from additional chronic diseases requiring fre-
quent use of polypharmacy [23, 24], which can

lead to suboptimal glycemic control and an
increased risk of long-term diabetes-related
complications [25]. In this study, > 70% of
patients had lipid disorders, hypertension, or
other nutritional, endocrine, or metabolic dis-
orders in addition to T2DM. Patients filled a
mean of 12 different medication classes and
more than 13 different compounds during the
12-month pre-index period. Interactions
between multiple drugs and diseases can com-
plicate optimal management and control of
chronic conditions, including drug-drug inter-
actions and adverse drug reactions [26, 27]. The
high level of health complications among study
patients may exacerbate the risk of known
negative health outcomes, including poor gly-
cemic control [28], hypoglycemic events
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[29, 30], syncope [30], poor quality of life
[31, 32], need for inpatient care [30], and death
[30, 33], highlighting that more effective T2DM
treatments, not just more treatments, are
needed.

Despite evidence of advanced T2DM and
medical complexity, patients in this study
experienced a significant reduction in HbAlc
within 6 months following initiation with oral
semaglutide. Patients with poorly controlled
T2DM had an HbA1c reduction of 2.0%, which
increased to 2.5% among patients persistent
with oral semaglutide. In a trial of 14 mg oral
semaglutide among patients on metformin with
an HbAlc of 7.0-10.5%, patients experienced
an HbAlc reduction of 1.3% after 26 weeks of
semaglutide treatment [13]. In a similar trial
among patients with an HbAlc of 7.0-9.5%,
patients experienced a 1.2% reduction in HbAlc
after 26 weeks of oral semaglutide treatment
(target dose of 14 mg) [15]. The greater HbAlc
reductions among patients with poorly con-
trolled T2DM in this study were consistent with
a previously published study by Sherifali et al.,
who reported a 1% higher baseline HbAlc pre-
dicted a 0.5% greater HbAlc reduction after
6 months of NIAD treatment [11].

Prescribing instructions recommend a start-
ing dose of 3 mg of oral semaglutide once daily,
with a dose increase to 7 mg after 30 days. If
further escalation is needed, patients can
increase to 14 mg once daily after 30 days on
the 7 mg dose. The 3 mg dose is not intended as
a therapeutic dose but rather a starting dose to
mitigate gastrointestinal adverse events [34]. In
this study, 57.1% of patients were initiated at a
dose higher than 3 mg, with most patients ini-
tiated on a 7 mg dose. This may be partially
explained by the fact that some of the 25.1% of
patients prescribed a GLP-1 during the pre-in-
dex period may have been prescribed subcuta-
neous semaglutide and would have started an
oral dose of 7mg or 14 mg as recommended
[34, 35]. In clinical trials of oral semaglutide,
patients were dose escalated to 14 mg [13, 15];
however, only 16.4% of patients in this study
had a maintenance dose of 14 mg and 29.8%
remained on a non-therapeutic maintenance
dose of 3 mg. This may explain the lower HbAlc
reduction among the overall patient population

compared to those seen in clinical trials. Real-
world studies are needed to evaluate HbAlc
reduction among patients on oral semaglutide
who reach a therapeutic dose. Half of patients
were prescribed oral semaglutide by a primary
care or internal medicine provider who may be
less aware of the dose titration schedule set
forth by the manufacturer than an endocrinol-
ogist or diabetes specialist. Previous studies
have shown that patients with T2DM have
better utilization of diabetes-related process of
care measures when treated by endocrinologists
or diabetes specialists than by general medicine
or family practice providers [36, 37]. Partly at
fault is the current structure of the US health-
care system, which does not allow adequate
time for primary care providers to address dia-
betes management in addition to other patient
complaints and illnesses given the short time
allotted for patient appointments. Given the
shortage of endocrinologists and the demand
for diabetes-related care, there is a strong need
for additional training, with an emphasis on
comprehensive diabetes management, for pri-
mary care and internal medicine providers [38].

Limitations

Healthcare claims data are collected for service
payment and not research; thus, several limita-
tions are inherent in this type of study. Medi-
cation use was measured using pharmacy
claims, and patients may not have taken the
medication as prescribed. Additionally, medi-
cation samples provided to the patient were not
included in this study. It is possible that
patients with a documented 7 mg index dose
may have received 3 mg samples that were not
recorded as their actual index dose. As HbAlc
laboratory data were not available for all study
patients, subpopulations with HbAlc measures
were examined to mitigate this limitation.
Claims data also do not include clinical data,
such as body mass index/weight, or social
determinants of health information. Lastly, this
study was conducted in a large US-managed
care population and may not be representative
of all patients with T2DM.
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CONCLUSIONS

Despite the medical complexity and the later
disease stage, patients with T2DM in this study
experienced significant reductions in HbAlc
within 6 months following initiation of oral
semaglutide. Patients with a higher HbAlc
during the pre-index period experienced greater
HbAlc reductions. The initial dose of oral
semaglutide was higher than prescribing
instructions indicated for more than half of the
study patients. Future research is needed to
understand the relationship among provider
specialty, HbAlc values, and prescribing pat-
terns in patients with T2DM.
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