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President’s Letter

As we start off 2023, | want to take a moment to recognize
my fellow line officers, committee chairs, and CEO for the
work they do to support New Jersey Pharmacists Associa-
tion (NJPhA). Amid the COVID-19 global outbreak, phar-
macists were and are at the front lines to help patients stay
well. Pharmacists and their team members have been un-
der an immense amount of stress while serving the needs
of their patients. Many have faced fatigue, burnout, and ex-
perienced record levels of mental health distress. All our
efforts have not been unnoticed however it is important to
take some time and reflect about your wellness! Our past
convention theme focused on wellness. As we continue
to move forward with advocacy, education, and commu-
nication, | want to hear from you. How can we make OUR
NJPhA association better? What motivates you? What
engages you? How can we as a professional organization
move the profession forward?

This year, my personal mission is to reengage the member-
ship. Aakash Gandhi will work with his committee to create

more networking opportunities. We will continue to provide
pharmacy education with new and exciting programing. |
have charged the student academy to create more engage-
ment and opportunities for students. | want our students
more involved interacting with pharmacists and legislators.
I will continue to foster collaboration between our other
state associations and help move our profession forward.
As we move toward the future, NJPhA will continue to work
to strengthen relationships with pharmacists, student phar-
macists, pharmacy technicians, and our fellow healthcare
professionals while increasing member engagement and
improving member offerings through advocacy, education,
and communication. | want to hear from you so send me a
message and tell me what is on your mind!

Rupal Mansukhani, Pharm.D, CTTS, FAPhA
rupie @ pharmacy.rutgers.edu
President

Message from the Chair of the Board of Trustees

Hello NJPhA members,

I would like to take a moment to acknowledge and commend
my fellow line officers, committee chairs, and CEO for all of
the work done for NJPhA and supporting the profession.

NJPhA stays committed to providing value to our members
and to the profession of pharmacy. Some of the events we
have had to date this year is an outreach event at Touro
College of Pharmacy, a social event in Edgewater, and sev-
eral virtual presentations for students and pharmacists. We

also continue to engage politicians on supporting bills that
improves pharmacist ability to provide care for our patients.

We look forward to hear from the members on what NJPhA
can do for you and our door is always open.

Sincerely,

Aakash Gandhi

Chair of the Board of Trustees
Email: Aakashmgandhi@gmail.com

@@ Trusted since 1901
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Use of Antibiotic Therapy for the Management of Urinary Tract Infections in
the Primary Care Setting

Christine Dimaculangen, PharmD; Kathleen Pincus, PharmD, BCPS, BCACP; Erin VanMeter, PharmD, BCACP

Acknowledgements: The authors would like to acknowl-
edge Hyunuk Seung, MS for his assistance with data analy-
sis.

Conflicts of Interest and Source of Funding: The authors
have no conflicts of interest to declare. There was no fund-
ing for this study.

Abstract

Inappropriate antibiotic use is a well-documented problem in
the healthcare industry, with an estimated 30% of outpatient
antibiotic prescriptions being unnecessary. A single-site ret-
rospective chart review was conducted for patients with an
encounter at the UFP center between January 1, 2017 and
January 1, 2018 associated with an ICD-10 code for urinary
tract infection. Data collection included demographic data,
medication allergies, and comorbidities such as, diabetes,
chronic kidney disease (CKD), kidney transplant, immuno-
suppressive therapy, and UTI within the prior three months.
The primary objective was to identify the proportion of pa-
tients prescribed a preferred antibiotic per the 2011 IDSA
guidelines for the management of acute uncomplicated
cystitis (guideline-directed antibiotic). Secondary objectives
aimed to determine the proportion of patients: (1) prescribed
guideline-directed dose and duration of medication therapy,
(2) with documented urinalysis and/or a urine culture at the
time of diagnosis, (3) receiving a prescription after telephon-
ic assessment, (4) with UTl-related readmission or revisit,
(5) treated with any subsequent antibiotics within the study
period, and (6) prescribed a guideline-directed antibiotic for
treatment of recurrent UTls within the study period, if ap-
plicable. Data was analyzed using descriptive statistics for
frequencies and ranges of baseline characteristics as well
as primary and secondary outcomes. Ninety eight of 137 pa-
tients (71.5%) diagnosed with a UTI were prescribed a guide-
line-directed antibiotic. However, only 43 patients (31.4%)
were prescribed guideline-directed medication, dose, and
duration. Opportunities exist for development of outpatient
antimicrobial stewardship programs to improve antibiotic pre-
scribing patterns.

Background

In 2013, the Centers for Disease Control and Prevention
(CDC) reported that at least 2 million Americans acquire an
antibiotic-resistant infection each year, resulting in 23,000
deaths.! Antimicrobial stewardship has historically been fo-
cused on inpatient management. The benefits of inpatient
antimicrobial stewardship programs are widely recognized
with well-established procedures and clearly defined pro-
tocols. This is not the same for outpatient antimicrobial
stewardship. Data is widely limited but in the data that is
presented, it requires a multi-modal approach and multiple

educational interventions in order to see results on impact.?
In terms of cost, a report by the CDC in 2017 showed that
inpatient antibiotic stewardship programs resulted in an an-
nual savings between $200,000 to $400,000.3# In addition
to the spread of antibiotic resistance, risks associated with
inappropriate antibiotic prescribing include undue adverse
reactions and cost. Adverse reactions that may be expected
with the use of antimicrobial agents include hypersensitivity
reactions, development of secondary infections (e.g., C. dif-
ficile), and gastrointestinal effects.

While organizations, including the CDC and the Agency
for Healthcare Research and Quality (AHRQ), are devel-
oping guidance on antimicrobial stewardship implementa-
tion in the outpatient setting, data support multimodal in-
terventions which may need to be individualized to prac-
tice sites. Four core elements of antimicrobial stewardship
established by the CDC to prevent the spread of antibiotic
resistance include commitment, action, tracking and report-
ing, and education and expertise.! University Family Physi-
cians (UFP) Center, is a large academic primary care prac-
tice in an urban setting committed to implementation of an
outpatient antimicrobial stewardship program. Preliminary
data analysis performed at UFP center showed that 22%
(838/1548) of prescriptions written in 2017 were for UTls,
second only to respiratory infections®. The purpose of our
study was to identify prescribing patterns and opportunities
for targeted antimicrobial stewardship interventions for the
management of UTIs in a primary care setting.

Methods

A retrospective chart review was conducted for patients
with an encounter at the UFP center between January 1,
2017 and January 1, 2018 associated with an ICD-10 code
for urinary tract infection. Diagnosis codes included were
for acute cystitis with or without hematuria, acute UTI, fre-
quent urination, frequency of urination, history of recurrent
UTls, bacteriuria, pyelonephritis, recurrent UTI, and sus-
pected UTI. If a patient had multiple encounters coded for a
diagnosis of UTI in the study period, the earliest encounter
within the study period was identified as the first and sub-
sequent encounters were respectfully noted as “second”,
“third”, etc. Patients were excluded if they were pregnant
or had urologic abnormalities (e.g., neurogenic bladder, uri-
nary catheter).

Data collection included demographic data, medication al-
lergies, and comorbidities such as, diabetes, chronic kidney
disease (CKD), kidney transplant, immunosuppressive ther-
apy, and UTI within the prior three months. The primary ob-
jective was to identify the proportion of patients prescribed
a preferred antibiotic per the 2011 IDSA guidelines for the
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management of acute uncomplicated cystitis (guideline-
directed antibiotic). The 2011 IDSA guideline for the man-
agement of acute UTIs recommends the following first-line
treatment regimens: fosfomycin 3 grams for one dose, nitro-
furantoin 100 mg twice daily for five days, sulfamethoxazole/
trimethoprim (SMX/TMP) 800mg/160 mg 1 tablet twice daily
for three days, or pivemecillinam 400 mg twice daily for five
days. The same agents are recommended for men, but are
typically prescribed for a longer duration of therapy of 7-14
days.® Secondary objectives aimed to determine the pro-
portion of patients: (1) prescribed guideline-directed dose
and duration of medication therapy, (2) with documented
urinalysis and/or a urine culture at the time of diagnosis,
(3) receiving a prescription after telephonic assessment, (4)
with UTl-related readmission or revisit, (5) treated with any
subsequent antibiotics within the study period, and (6) pre-
scribed a guideline-directed antibiotic for treatment of recur-
rent UTIs within the study period, if applicable.

Data was analyzed using descriptive statistics for frequen-
cies and ranges of baseline characteristics as well as pri-
mary and secondary outcomes. The cross-tabulation was
used to describe the frequency distribution between sec-
ondary outcomes (i.e., proportion of patients prescribed rec-
ommended dose or recommended duration per guidelines)
and guideline-directed therapy, and any associations were
assessed using Fisher’s exact test. Logistic regression was
performed to identify any association between guideline-
directed therapy and baseline characteristics. Odds ratios

Table 1: Baseline Characteristics

Table 2: Prescribed Antibiotics

Prescribed Antibiotic n (%)

Nitrofurantoin 54 (39.4%)

Sulfamethoxazole/Trimethoprim 43 (31.4%)

Fluoroquinolone 26 (19.0%)

B-Lactam 10 (7.3%)
Fosfomycin 1 (0.7%)
None 3 (2.2%)

with 95% confidence intervals were calculated to measure
the associations of outcomes and effects (i.e., if the diagno-
sis of diabetes had any effect on whether or not a patient
was prescribed medication based on guidelines). Analy-
ses were performed with SAS version 9.4 (SAS Institute,
Cary, NC). The local Institutional Review Board approved
the conduction of this study.

Results

One-hundred and ninety-one patients were identified with a
diagnosis of a UTI within the specified study period. Fifty-
four patients did not meet the inclusion criteria and were ex-
cluded from the statistical analysis (e.g., pregnant patients
or had identified urologic abnormalities). A total of 137 pa-
tients were included for analysis. The majority of patients
were female (95.6%) and black (87.3%) [Table 1]. Fifty-nine
percent of patients had a listed drug allergy and 29% of pa-
tients had a listed allergy to an antibiotic, most often sulfa,
SMX/TMP, or penicillin. Most patients did not have identified
comorbidities that may confer higher infection risk. A major-

Patient Characteristic Total (n=137) ity of patients (n=98, 71.5%) were prescribed a guideline-
Age, years, mean (fD) 484 (17.8) directed antibiotic according to 2011 IDSA guideline [Table
Gender, ffmale, n (%) 131 (95.6) 2]. However, only 43 patients (31.3%) were prescribed
Race, n (%) - . guideline-directed medication, dose, and duration [Table 3].
Black or African American 117(87.3)
White 14(10.4) The most common antibiotics prescribed were nitrofuran-
Asian 2(1.5) toin (n=54, 39.4%), SMX/TMP (43, 31.4%), and fluroquino-
Other 1(0.8) lones (n=26, 19%). The majority of prescriptions resulted
Allergies, n (%) from in-office assessments. Fifteen patients (10.9%) were
No known drug allergies 56(40.9) prescribed antibiotics following a telephonic assessment
Penicillin 21(15.3)
Sulfa 12(8.8) Table 3: Patients Prescribed Guideline-Directed
Contrast dye 7(5.1) Antibiotic Dose and Duration
Codeine 7(5.1)
Lisinopril 6(4.4) Ou!cor:ne i ___ Total (n=137)'
Bactrim 6(4.4) Guideline-Directed Antibiotic, n (f’/o) 98 (71.5%)
Latex 5(3.6) Recommended Dose and Duratlpn : 43
Recommended Dose, Inappropriate Duration 52
Other 17(12.4) Inapprorpiate Dose, Recommended Duration 1
Comorbidities, n (%) Inappropriate Dose, Inappropriate Duration 2
Diabetes 27(19.7) Non-Guideline-Directed Antibiotic, n (%) 35 (25.5%)
Chronic Kidney Disease 8(5.8) Recommended Dose and Duration 6
Kidney Transplant 2(1.5) Recommended Dose, Inappropriate Duration 14
|mmunosuppressive therapy 3(22) Inapprorpiate Dose, Recommended Duration 5
Menopausal Status, n (%)1 Inappropriate Dose, Inappropriate Duration 10
Pre-menopausal 2(1.5) Laboratory_ Assess!nent, n (%) 115 (83.9%)
Urinalysis and Urine Culture 67
Post-menopausal 53(38.7) Urinalysis a4
Unknown 82(60.3) Urine Culture 4
Prior UTI noted within the past 3 months, n (%) 12(9.0) ] ] o
' Only out of female patients "Three patients were not prescribed an antibiotic
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without an in-office visit, of these 11 (73.3%) were for a
guideline-directed antibiotic. Forty-four patients (32.1.%
of the total cohort) had a urinalysis, of which 29 (65.9%)
were prescribed a guideline-directed antibiotic. Four pa-
tients (2.9% of total cohort) had a urine culture, of which two
(50%) were prescribed a guideline-directed antibiotic. Sixty-
seven patients (48.9% of total cohort) had both a urine cul-
ture and a urinalysis, of which 51 (76.1%) were prescribed
a guideline-directed antibiotic.

Nineteen patients (13.9%) had a recurrent UTI during the
study period (identified as a revisit to this facility and a sec-
ond prescribed antibiotic after the first within the study peri-
od). The following antibiotics were prescribed for treatment of
recurrent infection: nitrofurantoin (n=6, 31.6%), fluoroquino-
lones (ciprofloxacin: n=4, 21.1%; levofloxacin: n=2, 10.5%),
SMX/TMP (n=2, 10.5%), amoxicillin-potassium clavulanate
(n=2, 10.5%), cephalexin (n=2, 10.5%), and cefdinir (n=1,
5.3%). Patients who were prescribed a third antibiotic for the
management of a UTI (n=3) received cephalexin, ciprofloxa-
cin, and nitrofurantoin. Four patients (21.1%) with a second
UTI occurrence and one patient (33.3%) with a third UTI oc-
currence were prescribed the same antibiotic as in a previ-
ous treatment course.

Logistic regression analysis showed patients with diabetes
were 76% less likely to be prescribed a guideline-directed
antibiotic compared to patients who did not have diabetes
(OR=0.24, 95% CI=0.09- 0.60, p=0.0012). Twelve of 26 pa-
tients with diabetes (46.2%) received a guideline-directed
antibiotic. Logistic regression did not reveal significant in-
fluences of age or documented allergies. The frequency
distributions of other characteristics were mainly one-sided,
therefore logistic regression was not performed.

Discussion

This study described prescribing patterns for the manage-
ment of UTIs in a primary care setting at one large academic
family medicine practice. The results show that providers in
this practice typically prescribe guideline-directed antibiot-
ics for the management of UTls. Though, fluoroquinolones
accounted for 19% for all antibiotics prescribed and 67%
of non-guideline-directed antibiotics selection. Of note, one
patient was identified with a diagnosis of pyelonephritis and
was prescribed a fluoroquinolone for the management of
their UTI, which may be considered guideline-directed. Flu-
oroquinolones are not considered first-line therapy for acute
uncomplicated cystitis due to the high rates of resistance in
many areas, the need to reserve these agents to treat infec-
tions with fewer available efficacious treatment options, and
the well-documented adverse effect profile including QTc
prolongation and tendon rupture. While rates of antibiotic
resistance are not available for our primary care practice,
the affiliated hospital reports resistance rates >70% for
Escherichia colito levofloxacin.

The duration of prescribed treatment in this study is frequent-
ly longer than recommended by the 2011 IDSA Guidelines.
The average duration of therapy in this study was nearly 7

days (6.45 + 3.82 days) compared to the recommended du-
ration of 3-5 days, depending on the antibiotic chosen for
management. The guidelines cited trials showcased similar
efficacy in short duration of therapy (3-5 days) compared to
a longer duration of therapy. This further emphasizes effi-
cacy of treatment is not compromised with the shorter dura-
tion of therapy.6 Longer durations of antibiotic therapy are
associated with increased risk of adverse events and higher
cost burden to the patient. The association between type of
prescriber (i.e., medical resident, attending physician, nurse
practitioner) and guideline-directed prescribing was not ac-
counted for in this study, but may be an area of future inter-
est. Variability in duration of therapy may be attributed to the
variability of prescribers from this practice.

The proportion of patients with both a urine culture and
urinalysis during their encounter is also a point of inter-
est. The 2011 IDSA guidelines recommend performing a
urine culture if there is suspicion of acute uncomplicated
pyelonephritis. In contrast, there is no recommendation to
perform a urinalysis if acute uncomplicated cystitis is sus-
pected. A majority (83.9%) of patients with UTI at UFM re-
ceived urinalysis, urine culture, or both. The proportion of
patients receiving guideline-directed antibiotics was com-
parable between cohorts of patients receiving urine testing
(71.3%) and those that did not (72.7%). Additional explora-
tion regarding lab ordering practices may be beneficial in
determining if this rate of testing is medically indicated in the
population or an opportunity for intervention.

The 2011 IDSA guidelines discuss the importance of man-
aging recurrent episodes of acute uncomplicated cystitis,
but do not make additional specific recommendations for
these patients.® An article by Kodner and Thomas recom-
mends the use of the same first-line agents that were rec-
ommended by the 2011 IDSA guidelines. Additionally, they
address completing an antimicrobial susceptibility profile in
order to facilitate treatment decision making. They acknowl-
edge that as the number of recurrent UTls increase, the
treatment strategy may not be as well-defined. Results of
our study showed that the two main agents prescribed for
recurrent UTIs were nitrofurantoin (n=6; 31.6%) and a fluo-
roquinolone (n=6, 31.6%). Fluoroquinolones were neither
mentioned as first-line agents in the IDSA guidelines or the
article by Kodner and Thomas.®” In 2019, after the time-
frame of this study, guidelines were published by the Ameri-
can Urological Association (AUA), Canadian Urological As-
sociation (CUA), and the Society of Urodynamics, Female
Pelvic Medicine and Urogenital Reconstruction (SUFU)
to further clarify treatment recommendations for recurrent
UTlIs. These guidelines reiterate that fluoroquinolones are
not considered first-line therapy for recurrent UTls, due to
side effect profile and risk of collateral damage but can be
considered as an appropriate alternative therapy based on
patient allergies and local resistance patterns.®

Results of our regression analysis showed that a patient
with diabetes was 76% less likely to be prescribed a guide-
line-directed antibiotic. We found this concerning as pa-
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tients with type 2 diabetes have an increased incidence of
UTIs. In an observational study of all patients with type 2
diabetes, the incidence rate of UTI was 47 per 1,000-per-
son years among patients with diabetes compared to 30 for
patients without.®'° Patients with diabetes are not a specific
patient population mentioned in the 2011 IDSA guidelines.9
Prescribers may take into consideration multiple factors im-
pacting patients with diabetes in selecting antibiotic therapy.
As this was a post-hoc finding and only 27 patients with dia-
betes were included in this sample (20% of the total patient
population), this finding is merely hypothesize generating.
Additional research on optimizing management of UTls in
patients with diabetes may be warranted.

Due to its retrospective nature, a limitation of this study is its
reliance on documentation and ICD-10 coding within the elec-
tronic health record. Missed or incorrect coding of a telephon-
ic encounter may have led to omission of patients, creating a
potential for selection bias. Additional limitations to this study
is the one-year duration, incurring a relatively small sample
size, other parameters such as clinical resolution of infection,
development of resistance in various patient populations, and
additional factors that could have impacted prescribing pat-
terns were not studied. This may be areas to further investi-
gate in the future.

While organizations such as the CDC emphasize the im-
portance of outpatient antimicrobial stewardship programs,
there is limited data on protocols in the outpatient setting.
On-site education and discussion may foster awareness on
existing gaps when prescribing antimicrobial agents in pri-
mary care practices. While, based on the findings of this
study, interventions directly impacting antibiotic selection
may not be high-yield, interventions providing education
on appropriate duration of therapy at our site may be more
beneficial. A recent study by Eudaley and colleagues dis-
cussed the development and implementation of a clinical
decision support (CDS) tool within a primary care setting
to improve guideline-directed therapy for the management
of UTlIs. Results showed that guideline-directed duration of
therapy increased 32% after tool implementation.' If a CDS
tool were to be implemented at our practice, the results of
this study suggest that guidance on appropriate dosing and
duration would optimize guideline-directed therapy. While
the focus of this study was on UTIs, this is not the only infec-
tious disease that is managed in the ambulatory care set-
ting. Specific focus on additional infectious diseases is an-
other key part to development of an outpatient antimicrobial
stewardship program.

Conclusion

The results of this study showed that most patients were
prescribed guideline-directed antibiotics, but prescribed du-
ration of therapy often exceeded guideline recommenda-
tions. Our findings also identified that patients with diabetes
were less likely to be prescribed guideline-directed therapy.
These results have aided with identification of gaps in care,
which in turn created an opportunity for quality improvement.
As outpatient antimicrobial stewardship programs become

standard of care, identifying practice specific targets are fun-
damental to developing clinically significant interventions.

Ethical Approval
No ethical approval was required for the completion of this
study.
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INTRODUCTION

Among the advances in technology to aid in diabetes man-
agement is an alternative to the widely used glucometer -
the continuous glucose monitor (CGM). These devices allow
for real-time, continuous measurement of a patient’s blood
glucose (BG) level and detect patterns in glycemic variabil-
ity. Personal CGMs are owned by patients and allow for
unblinded data that is readily available to both the patient
and their healthcare provider. There has been a large shift
towards utilization of personal CGMs, with estimated users
in the United States nearly quadrupling from 7% in 2016 to
30% by 2020." This dramatic spike in CGM use has occurred
in tandem with vast improvements in technology related to
accuracy, ease of use, and access to these devices.

Alongside its widespread use, CGMs have been incorporat-
ed into the American Diabetes Association (ADA) guidelines.
The most recently published 2023 ADA Guideline on Diabe-
tes Technology includes a strong recommendation to pro-
vide patients with diabetes on multiple daily insulin injections
or continuous insulin infusions with access to a CGM. These
devices aggregate important data regarding glucose control
and capture trends to allow patients to intervene when nec-
essary and providers to optimize medication regimens. Ad-
ditionally, several randomized controlled trials have shown
benefits from CGM use related to A1C lowering and reduc-
tion of hypoglycemic events. These studies were initially con-

ExpirationDate:3/15/2026

ducted in patients with type 1 diabetes, but similar benefits
have been shown in patients with type 2 diabetes. A recent
study assessing effects of CGM use in 1,034 adults with type
2 diabetes demonstrated a statistically significant reduction
in A1C of 1.5% + 2.2% (p<0.001) from 10.1% at baseline to
8.6% after a mean follow-up of 159 days.? This reduction in
A1C was seen in both patients treated with insulin and non-
insulin therapies and has been supported by other random-
ized controlled trials. A large study of over 40,000 patients
also delineated a significant 2.7% reduction of incidence of
hypoglycemia in patients initiated on a CGM compared to
those who were not (95% Cl, -4.4% to —1.1%, p=0.001).3

An alternative option to personal CGMs includes the use
of professional CGMs, or devices that are distributed by a
clinic to patients for a set duration of time, usually up to 2
weeks.* Professional CGMs may be beneficial in patients
who are hesitant about committing to this new device and
for providers to obtain important data regarding a patient’s
daily glycemic control. Unlike with personal CGMs, provid-
ers have the option to generate blinded or unblinded data
with professional CGMs. With blinded results, patients
cannot see or be influenced by the aggregated data and
therefore results may reflect a more realistic day in terms of
behaviors and glycemic control.* Following the use of a pro-
fessional CGM, the provider and patient may discuss the
appropriateness of transitioning to a personal CGM. This
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would allow the patient to further track their glucose pat-
terns and share this information with their provider to ulti-
mately optimize their antihyperglycemic regimen.

BACKGROUND
Each CGM system is comprised of a sensor, transmitter,
and reader or receivers:
e Sensor — patch-like adhesive which contains a
microneedle or filament that is inserted under the
skin and measures interstitial glucose levels
e Transmitter — connected to sensor; allows for
wireless transfer of glucose data to the reader/receiver
* Reader or receiver — receives glucose data from
transmitter and displays current levels, patterns,
and trend arrows; can also be a compatible smart-
phone device

The CGM sensor inserted under the skin measures glucose
concentrations in the interstitial fluid (IF) that surrounds
cells. The IF is a type of extracellular fluid that allows for
the transfer of glucose and other nutrients between the vas-
cular system and cells.® Glucose diffuses from the vascular
space via a concentration gradient into the IF, where it is
detected by the CGM sensor filament.” The filament con-
tains a film of glucose-detecting enzymes that react in the
presence of glucose, producing an electrical signal which is
subsequently conveyed to the CGM transmitter.® Interstitial
glucose concentrations can be influenced by many factors,
including the rate of glucose uptake by subcutaneous tissue
cells, capillary permeability, and blood flow to the area.®

The time for glucose to diffuse from the capillaries into the
IF translates into a lag time between measured blood and
interstitial glucose levels, particularly when BG concentra-
tions are rapidly increasing or decreasing. Interstitial glu-
cose readings can lag behind BG readings by up to 15 min-
utes.® Current CGMs, however, have incorporated improved
algorithms to adjust for this physiological difference and are
associated with reduced lag times of 3 to 5 minutes.'*
In addition, CGMs provide trend arrows to predict BG lev-
els and reflect rates of change in interstitial glucose con-
centrations over time.® For instance, a trend arrow pointing
straight downward indicates rapidly decreasing blood and
interstitial glucose concentrations and may prompt patients
to take corrective action.®

While CGMs allow for ongoing interstitial glucose monitoring,
glucometers measure capillary BG levels from the fingertip.
Many patients who self-monitor blood glucose (SMBG) with
glucometers are required to complete multiple fingersticks
per day, which can be inconvenient, painful, and lead to poor
adherence.’? Unlike CGMs, SMBG only provides data at a

specific point in time and fails to capture patterns of chang-
ing glucose levels. CGM systems address these challenges
and can reduce fingerstick frequency, improve adherence,
and yield data trends for more personalized treatment deci-
sions.” 1213 Glucometer testing, however, remains the most
accurate method of patient-measured blood glucose levels.
SMBG may be necessary in certain situations due to the lag
time between interstitial and plasma glucose concentrations
and variability between CGM systems. Thus, confirmatory
SMBG is recommended with the onset of hypoglycemic
symptoms or suspected inaccurate interstitial glucose read-
ings.' 5 Additionally, SMBG values play a pivotal role in
determining the accuracy of CGM devices. The mean abso-
lute relative difference (MARD) is considered the standard
of defining CMG accuracy and involves comparing CGM
glucose and SMBG values at specified time points. These
values are used to estimate the accuracy of the CGM de-
rived glucose readings. A MARD of 0% would reflect a de-
vice with perfect accuracy and precision. Thus, an inversely
proportional relationship exists between MARD and device
accuracy. An international standard does not currently ex-
ist to define the parameters required to define an accurate
CGM reading, however, a MARD of <10% is widely consid-
ered to be a marker of adequate analytical performance.®
A comparison of the MARD values of commonly used CGM
devices can be found in Table 1.

The two types of CGM systems currently available are real-
time (tCGM) and intermittently scanned (isCGM) CGMs.
Both types provide continuous measurement of glucose
levels. IsCGM devices require sensor scanning to store
and visualize glucose levels whereas tCGMs automatically
transmit and display glucose data.' If the isSCGM sensor is
not scanned with the receiver at least every 8 hours, only
the most recent 8-hour period of data will be stored and
viewable.'® Both rtCGM devices and recent isCGM models
have the capability of providing real time alerts and alarms
upon detecting predetermined hypoglycemia or hyperglyce-
mia parameters.'* Each available CGM device within these
two classes has different features and limitations. The 2023
ADA Guidelines on Diabetes Technology highlight the im-
portance of selecting the device based on individual patient
preferences, circumstances, and needs.'

KEY DIFFERENCES BETWEEN PERSONAL

CGM DEVICES

The most common CGM systems available in the United
States are manufactured by Abbott, Dexcom, Eversense,
and Medtronic. Key differences between the devices are
highlighted in Table 1. Matching a patient to a specific CGM
device should be based on patient-specific preferences,
such as comfortability with scanning a sensor multiple times
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throughout the day, sensor size and lifespan, accuracy of
results, compatibility with smartphone devices, and afford-
ability.

3. Mean glucose

4. Glucose management indicator (GMI)
5. Glycemic variability

6. Time above range (TAR)

Table 1. Comparison of Common CGM Devices'"-?
Abbott Dexcom Eversense Medtronic
Device FreeStyle Libre 2 F;?Ef:y;e G6 G7 Senseonics E3 Guardian Sensor 3
Type isCGM tCGM tCGM tCGM tCGM tCGM
Smm (height) 2.9mm (height) | 30.5mm (height) 24mm (height) 37.6mm (height) 28.7mm (height)
Sensor Size 35mm (digm ter) 21mm 45.7mm (width) 27.3mm (width) 48mm (width) 35.8mm (width)
amete (diameter) 15.2 mm (thickness 4.6mm (thickness) | 8.8mm (thickness) | 9.7mm (thickness) |
Approval Age >4 years >4 years >2 years >2 years >18 years >14 years
L. . Back of upper Abdomen, back of upper Back of upper arm, or Subcutaneous Abdomen or back of
Application Site | Back of upper arm arm arm (>18 years), or upper upper buttocks implant ubper arm
buttocks (2-17 years) (2-6 years) P pp
A
(hclf;‘lfl')c)y 9.2% 7.8% 9.0% 8.2% 8.5% 8.7%
Calibration None None Only if sensor code is not Optional Yes; every 12 Yes; every 12 hours
used hours
Waf'm Up 1 hour 1 hour 2 hours 30 minutes 24 hours 2 hours
Period
Components Reader and sensor Reader and Reader-, sensor, and Reader and sensor Sensor-and Sensor-and
SENSor trapsmitter trapsmutter trapsmitter
Sensor Lifespan | 14 days 14 days 10 days 10 days 180 days 7 days
Scanning . . . . .
s Every 8 hours Not required Not required Not required Not required Not required
Alarms Optional Optional Urgent low soon RlSl}'lg Fast and Predictive high Predictive high and
Falling Fast and low glucose
Smartphone FreeStyle Libre FreeStyle Libre Dexcom G6 app Dexcom G7 app Eversense App Guardian Connect
App 2 app 3 app app
1 meter of 1 meter of water
1 meter of water for 2.4 meters of water for up 2.4 meters of water 2.4 meters of water
Waterproof . water for up to for up to 30 .
up to 30 minutes . to 24 hours for up to 24 hours . for up to 30 minutes
30 minutes minutes

INTERPRETATION OF CGM DATA FROM A CLINICIAN
PERSPECTIVE
Regardless of which device a patient utilizes, all CGMs
are capable of generating an ambulatory glucose profile
(AGP). This report aggregates daily glucose data to pro-
vide a graphical and statistical summary of a patient’s gly-
cemic control over a 24-hour period. It can be utilized by a
practitioner to identify patterns of hypoglycemia or hyper-
glycemia and accordingly adjust the patient’s antihypergly-
cemic regimen. This application of the AGP is supported
by the 2023 ADA Guideline on Glycemic Targets, which
recommends the use of AGPs to make glycemic metrics
more actionable and improve data interpretation.?® Al-
though each CGM brand’s AGP may be visually distinct,
the presented metrics within an AGP report are standard-
ized between each and include the following?3:

1. Number of days CGM device is worn

2. Percentage of time CGM device is active

a. Very High: Level 2 hyperglycemia (BG >250 mg/dL)
b. High: Level 1 hyperglycemia (BG 181-250 mg/dL)
7. Time in range (TIR)
8. Time below range (TBR)
Low: Level 1 hypoglycemia (BG 54-69 mg/dL)
Very Low: Level 2 hypoglycemia (BG <54 mg/dL)

The ADA guideline outlines glycemic goals for each of the
above metrics. However, it is important to note that these
goals should be individualized based on patient-specific
factors such as life expectancy, age, and pregnancy status.

The current standard of care to guide diabetes manage-
ment, assess glycemic control, and gauge risk of diabetes
complications is an A1C level. However, CGM metrics of
TIR and GMI allow for more rapid optimization of a patient’s
regimen, as they can be assessed after a few days as op-
posed to every 3 months.?® Additionally, CGM data can ad-
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Table 2. AGP Metric Goals for Most Nonpregnant Adults?: 24

AGP Metric Definition Goal
Percentage of Tlme CGMis The percent of time the CGM is worn >70%
Active
Time Above Range (TAR) Blood glucose levels >180 mg/dL =25%
Time >250 mg/dL: <5%
>70%
Time in Range (TIR) Blood glucose 70-180 mg/dL Each 5% increase is clinically
beneficial
Time Below Range (TBR) Blood glucose <70 mg/dL . 4%
Time <54 mg/dL: <1%
Mean Glucose Average of the daily glucose values during time CGM is worn <154 mg/dL
Glucose Management Indicator An estimate of A1C level <7%
(GMI)
Glucose Variability The degree of fluctuation and frequency of variations in glucose readings <36%

dress the shortcomings of A1C measurements in terms of re-
vealing the extent and timing of hypoglycemia and can more
accurately summarize glucose variability.?® Several studies
have shown that 10 to 14 days of CGM data provide an ac-
curate estimate of glucose metrics for a 3-month period and
an estimated A1C value.?2” The correlation between the ag-
gregated data and A1C improves as the number of days of
CGM data increases, and this improvement reaches a pla-
teau by day 14.26 The specific metric of TIR has been shown
to have a strong correlation to A1C (R=-0.84; R?=0.71), with
studies showing a decrease of about 0.6 to 0.8% in A1C for
every 10% increase in TIR.2%2° Qverall, it has been estimated
that a TIR of 70% corresponds to an A1C of 7%.2° Beyond its
correlation to A1C, TIR data has also been shown to be as-
sociated with clinical outcomes. An inversely proportional re-
lationship between TIR and risk of complication development
has been demonstrated in several studies. For example, a
10% reduction in TIR has been shown to correlate to a 64%
increased risk in retinopathy progression.®: 3

The GMI has been shown to reflect an accurate estimate of
A1C. However, unlike A1C it is unaffected by red blood cell
turnover. Most studies assessing its clinical benefits have
been completed in patients with type 1 diabetes and its per-
formance with type 2 diabetes remains an area of grow-
ing interest.®? Although the 24-hour picture provided by the
AGP is a useful tool to evaluate a patient’s overall glycemic
control, it is imperative that the generated daily glucose pro-
files are assessed to identify periods of hyperglycemia and
hypoglycemia. This more detailed overview of a patient’s
glucose profile also allows for recognition of lifestyle modifi-
cations that can be made to optimize glycemic control.

Interpreting the AGP in the context of a patient’s daily rou-
tine is integral to developing an individualized diabetes care
plan. While each AGP component contributes to the compre-

hensive depiction of the patient’s glycemic status, there are
certain elements that warrant discussions during the patient
visit (Table 3). First, the clinician should review the percent-
age of time the CGM is active, which indicates overall qual-
ity of the AGP glycemic values and status. Then, the TIR
and its proximity to the patient’s personalized target can be
assessed.® These initial steps can help determine the de-
gree of therapeutic interventions that the patient may require.
While reviewing TIR, TBR should also be analyzed as an
indicator of hypoglycemia. TBR can be supplemented with
daily glucose profile reports that portray patterns of hypogly-
cemia throughout the day. Special attention should be dedi-
cated to nocturnal or postprandial hypoglycemic episodes as
these may signify the need for further patient education. Noc-
turnal hypoglycemia, defined as BG levels less than 70 mg/
dL during sleep, is particularly concerning due to hypoglyce-
mia unawareness and the inability to take corrective action,
which may lead to seizures, unconsciousness, and cognitive
deficits.®* Important causes of hypoglycemia that should be
assessed include medications, diet, and exercise (Table 3).
Clinicians may inquire about medication adherence, dosing,
and administration to ensure accurate use. For instance,
overbasalization can precipitate nocturnal hypoglycemia,
which would warrant a dose reduction and patient education.
In addition, medication timing, especially timing of insulin
administration, can lead to hypoglycemic episodes and sub-
optimal TBR values. Insulin stacking and inappropriate use
of short- or rapid-acting insulin can lead to low prandial or
postprandial BG levels. Ensuring adequate carbohydrate in-
take throughout the day and prior to strenuous exercise can
minimize hypoglycemia risk.

When identifying patterns in the daily view reports, TAR,
postprandial, and fasting glucose trends should be simulta-
neously evaluated to augment understanding of the patient’s
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Table 3: Applying Key AGP Components into Clinical Practice Summary333

variability and Poor medication adherence

TAR Inconsistencies in diet, snacking, and/or exercise
Irregular sleep/wake patterns and timing
Stressors and/or illness

Occupational and social factors

AGP Metric(s) Factors to Consider for Inadequate Glycemic Control Potential Interventions
Time CGM active | See Barriers to CGM Use section See Barriers to CGM Use section
TBR Timing of meals and carbohydrate intake Diet and exercise optimization
Excessive exercise routines and timing Medication adjustments (dose, timing, agents)
Medication doses and timing Counseling on medication adherence, proper
Nocturnal hypoglycemia administration, and adverse effects
Postprandial hypoglycemia or insulin stacking Education on insulin stacking and proper correction
Glycemic Fasting and postprandial hyperglycemic episodes Diet and exercise optimization

Medication adjustments (dose, timing, agents)
Medication counseling

Sleep hygiene

Stress management techniques

Previous CGM
data and trends

Progress in goals and AGP values
Areas of improvement
Notable changes in routine since previous AGP

Positive reinforcement
Motivational interviewing
Actionable goals

daily routines and degree of glycemic variability.®® Glyce-
mic variability can also be visualized using the AGP graph.
Factors that influence glycemic variability and TAR include
poor medication adherence, irregular sleep/wake patterns,
variable exercise routines, and inconsistencies in meals or
snacks. Durations and timing of TAR can be used to guide
therapy decisions. For instance, if hyperglycemia primarily
occurs in the fasting state, basal insulin doses should be
adjusted.®® Similarly, if hyperglycemia or large excursions
in glycemic control occur predominantly in the postprandial
period, adjustments in prandial insulin doses or postprandial
glucose-lowering medications should be made. However,
before dose adjustments are enacted, medication adherence
should always be addressed. Variability in daily routines can
also impact glycemic control.

One of the main goals of utilizing CGM data is to personalize
diabetes regimens and empower patients with shared deci-
sion making. A significant challenge with CGMs, however, is
contextualizing and applying the AGP report data to clinical
practice. As CGM metrics become increasingly standardized
and widely available, adequate education and understand-
ing of their clinical application is essential. Clinicians, includ-
ing pharmacists, can play a pivotal role in optimizing care
and CGM use by helping patients manage the intricacies of
CGM use and interpret the large amounts of data produced.

BARRIERS TO CGM USE

Despite proven benefits and recent ADA recommendations,
use of CGMs is limited by several barriers.®% Certain patient
populations have been shown to have significantly lower rates
of CGM access and utilization. These include older patients,
those with Medicaid coverage, and minorities, including Black
and Hispanic Americans. % % Understanding and anticipating
barriers to use is a key aspect in increasing CGM access and

compliance. In a survey-based study of 411 adolescents with
type 1 diabetes, those who perceived more barriers to diabe-
tes device use also reported more diabetes-related distress (p
= 0.003) and depressive symptoms (p = 0.014).° Similarly, in
a study of 26 adult patients with type 2 diabetes, participants
reported cost and skin adhesion as common barriers to CGM
use.*" A majority of the data identifying CGM barriers includes
patients with type 1 diabetes. Further studies in patients with
type 2 diabetes are needed to recognize additional CGM-relat-
ed barriers in this patient population.

Several studies describe patient experiences with CGMs to
characterize device-related barriers. In a preliminary inter-
view study of 24 adults and adolescents who used a CGM
for at least four weeks, the most notable challenges reported
were confidence in interpreting data and perception of alarms
as personal failure.*? Other interview-based qualitative stud-
ies of both patients and caregivers identified common barri-
ers as financial cost, concerns with data reliability, and ap-
plication difficulties, including skin irritation.’® 43 Additional
perceived obstacles include mistrust of or unfamiliarity with
diabetes technology, body image, and social perceptions.*
Congruent with these findings, one survey-based study of
533 adults with type 1 diabetes assessed reasons for dis-
continuing CGMs.* Of the patients who stopped CGM use,
52% reported lack of insurance coverage, 47% found the
device too uncomfortable to wear, and 46% believed there
were too many false alarms.* Overall, some of the most
frequently reported obstacles are related to cost, inconve-
nience, and lack of device experience. As recommended by
the Association of Diabetes Care and Education Specialists
and the American Pharmacists Association, many of these
common barriers to CGM use can be addressed using ad-
equate education and ongoing patient support to improve
perceptions and adherence.® More research is needed to
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Table 4: Common Patient Centered CGM Challenges and Proposed Actions to Address Barriers 5 1718 21, 22,36, 39,50

Barrier

Solutions

Financial costs

Assess insurance formulary coverage
Share prescription savings options
Consider eligibility for manufacturer support programs

Body image issues
Wear discomfort
Concern for interference with daily routines

Adjust alarm settings

Discuss different skin placements of device

Consider CGM device with smaller sensor size
Contextualize patient training to highlight benefits of CGM use

Alarm fatigue
Disruptive alerts

Assist in initial device set-up
Provide initial and ongoing support and education

Interpreting and utilizing large amounts of data

Provide initial and ongoing support and education
See Interpretation of Data section

Technological literacy

Provide initial and ongoing support and education
Assess patient’s support system
Consider newer CGM models with more user-friendly features

Skin adhesion problems

Provide ongoing support and education
Use adhesives patches, barrier films, and bandages
Counsel on steps for application and removal to minimize skin irritation

Inaccurate readings use
Unmet expectations

Discuss impact on life, including treatment satisfaction and quality of life, and emotional factors concerning CGM

Incorporate patient perspectives in device selection and initiation
Share potential disadvantages to device use

adequately assess the impact of these interventions on ef-
fective CGM use in patients with type 1 and type 2 diabetes.

Clinician perspectives and experiences also play a vital
role in CGM access and utilization. Providers in academic
and urban centers were more likely to hold positive atti-
tudes towards diabetes technology.* In contrast, in a study
of clinicians who less frequently use CGMs in their patient
population, 80.8% of participants identified limited device
proficiency as a common barrier.*” Similarly, in a clinician-
focused survey, nearly 50% of providers viewed financial
cost as a major barrier to CGM use.*® Another survey-
based study of 182 providers reported that 73% of respon-
dents considered “CGM and associated supplies [to be] too
costly” and 45% believed they did not have “enough time to
work with patients using CGM”.*® In response to open-end-
ed questions, clinician reported CGM difficulties were strict
insurance eligibility criteria, inefficient interactions with
medical equipment companies, limited time and resources
for patient training and education, non-standardized train-
ing in CGM data interpretation, and limited familiarity with
CGM equipment and supplies.®® These areas highlight the
significant role of pharmacists in providing education, re-
solving cost issues, and improving device access.

Despite these barriers, general patient and provider at-
titudes surrounding CGM use have been predominately
positive.' 4 Qut of 182 clinicians, 100% believed “CGMs
can increase quality of life” and “CGMs optimize diabetes
control”.*® Thus, proactively anticipating and addressing
challenges can optimize CGM use and overall care. When

initiating patients on a CGM, the first month of sensor use
has been shown to be a predictor of subsequent device dis-
continuation.*® This finding suggests that the first 30 days
of CGM use are a critical time period in maintaining patient
adherence. Barriers during initial device set-up include de-
vice compatibility, smartphone apps, calibration, and user
orientation.® Clinicians may therefore choose to prioritize
initial patient education and support while incorporating ap-
propriate follow-up visits during this time period. Early in-
terventions can improve patient experience, establish real-
istic expectations, and highlight the benefits of CGM use.%®
Proposed actions for clinicians to minimize CGM-related
obstacles are further discussed in Table 4. Many of these
identified barriers are being addressed with additional train-
ing programs, improved device designs, and evolving reim-
bursement changes.?®

FACTORS THAT CAN INFLUENCE CGM RESULTS

For both patients and clinicians, one major concern with
CGM use is accuracy of CGM results. Awareness of factors
that may affect interstitial glucose readings is essential to
understanding and utilizing CGM data effectively. Medica-
tions and substances that interfere with CGM readings do
not impact actual interstitial or BG levels (Table 5). Prelimi-
nary data suggests that lisinopril and albuterol may interfere
with older CGM models but have not yet been evaluated
in more recent models.5' These interferences can result in
falsely elevated or lowered CGM readings and prompt the
patient to take corrective action. Falsely high glucose read-
ings may result in overadministration of insulin whereas
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Table 5: Substances that May Interfere with CGM Readings®5 54

Factor Effect on CGM CGM Devices Affected Counseling Points and Considerations
Readings
Always check over-the-counter product labels
Dexcom G6 : . . . .
. . . Consider alternatives (e.g., ibuprofen) if possible
Acetaminophen i Medtronic Guardian .
Sensor 3 Do not exceed 1 gram every 6 hours of acetaminophen
Use SMBG more often
Vitamin C or Freestyle Libre 2 Limit unnecessary vitamin C supplgmel}t use
ascorbic acid i Freestvle Libre 3 Do not take more than 500 mg of vitamin C per day
4 Use SMBG more often
Hydroxyurea i Dexcom G6 Contact provider to discuss alternative CGM devices
T . Use SMBG more often
Salicylic acid ! Freestyle Libre 3 Contact provider to discuss alternative CGM devices
Tetracycline ! Eversense Senseonics E3 Consider alternative antibiotics if possible
antibiotics v Use SMBG more often

falsely low readings may lead to unnecessary correction of
perceived hypoglycemia.®? Patients should be informed of
potential interacting medications and relevant counseling
points, which could warrant more frequent SMBG to confirm
CGM readings or adjustments to CGM use (Table 5).

Other factors that can affect CGM accuracy include sensor
issues, dehydration, infection, or imaging. CGMs must be
removed prior to computed tomography scans, magnetic
resonance imaging, and other imaging procedures that
may cause damage to the sensor and result in incorrect
readings.® Interstitial glucose readings in patients with se-
vere infections and critical iliness have not been adequately
evaluated and may influence CGM readings and interpreta-
tion. Dehydration can lead to falsely low CGM readings due
to insufficient fluid volumes. CGM performance can also
be impacted by sleeping position as added pressure can
cause falsely low readings. In a sleep study of four nondia-
betic adult male participants, sensor excursions more than
25 mg/dL away from median occurred more often when
subjects were lying on the sensor (p < 0.001).5% This may
trigger inaccurate alerts and negatively impact sleep qual-
ity. Patient awareness regarding these factors is crucial in
setting realistic expectations, preparing for challenges, and
maintaining CGM adherence. Clinicians, particularly phar-
macists, can play a significant role in educating patients on
the intricacies and considerations with CGMs. Additionally,
clinicians should be aware of these interfering factors when
interpreting CGM data and making therapeutic decisions.

BILLING AND COVERAGE

The Centers for Medicare & Medicaid Services (CMS) has
recognized CGMs as durable medical equipment (DME),
allowing for coverage under Medicare Part B. In addition,
CMS has adopted new policies, which will expand CGM
coverage for its beneficiaries living with diabetes. In 2021,

CMS eliminated the former requirement of four-daily finger-
sticks to qualify for CGM coverage and broadened the re-
quirement from insulin injections to insulin administrations,
to allow for the inclusion of patients using inhaled insulin
products. The current local coverage determination (LCD)
regarding CGMs (L33822) requires that all the following eli-
gibility criteria be met to ensure coverage of the device®:
1. Diagnosis of diabetes
2. Treatment with multiple (=3) daily administrations of
insulin or a continuous subcutaneous insulin infusion
pump
3. Insulin regimen requires frequent adjustments on
the basis of BG monitoring results
4. Beneficiary has an in-person visit for diabetes man-
agement with treating practitioner within 6 months
prior to the CGM being ordered
5. Beneficiary has an in-person visit with the treating
practitioner every 6 months following the initial pre-
scription of the CGM, to assess diabetes treatment plan

A newly proposed LCD (DL33822), that is still under review,
would expand the eligibility criteria if approved. This modi-
fied LCD would allow Medicare coverage for patients who
administer insulin less than 3 times per day or who have a
history of hypoglycemia and would permit telehealth visits.
The new LCD would also remove the requirement found in
L33822 regarding frequent adjustments of a beneficiary’s
insulin regimen. The revised criteria are as follows®:
1. Diagnosis of diabetes
2. Treating practitioner has concluded that the benef-
ciary has sufficient training using the prescribed CGM
3. The CGM is prescribed in accordance with FDA indi-
cations for use
4. The beneficiary must meet at least one of the following:
a. Treatment with at least one daily administration
of insulin
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Table 6. CPT Codes for Reimbursement of Services>®® 5°

CPT Code | Service Healthcare Professional Frequency Reimbursement
Initiation of personal CGM with at RN, PharmD/RPh, RD, CDE, or MA (if
least 72 hours of downloaded data. I . . . N
; . . within their scope of practice) and billed | Once during time Lo
Patient-provided equipment, sensor S . : . Medicare: $59.87
95249 o by the supervising physician, advanced period that the patient : .
placement, hook-up, calibration . . . ) Private: $128
) . o practitioner, or hospital outpatient owns the device
of monitor, patient training, and d
. . epartment
printout of recording.
Initiation of professional
CGM with at least 72 hours of RN, PharmD/RPh, RD, CDE, or MA (if
downlqaded data..Healthce}re within their scope of prgcpce) and billed No more than once per | Medicare: $151.57
95250 professional-provided equipment, by the supervising physician, advanced . .
o . . month Private: $309
sensor placement, hook-up, practitioner, or hospital outpatient
calibration of monitor, patient department
training, and printout of recording.
Physician (MD, DO), NP, PA, or clinical
95251 Analysis and interpretation of at nurse specialist No more than once per | Medicare: $35.30
least 72 hours of aggregated data PharmD/RPh if active collaborative month Private: $97
practice agreement

b. History of problematic hypoglycemia with doc-
mentation of at least one of the following:

i.  Recurrent level 2 hypoglycemic event that per-
sists despite multiple attempts to adjust medi-
cations

i. One level 3 hypoglycemic event characterized
by altered mental and/or physical state requir-
ing third-party assistance for treatment

5. Beneficiary has an in-person or telehealth visit for
diabetes management with treating practitioner
within 6 months prior to the CGM being ordered

6. Beneficiary has an in-person visit with the treating
practitioner every 6 months following the initial
prescription of the CGM, to assess diabetes
treatment plan.

These newly proposed modifications would allow for greater
access of CGMs to the 28% of Medicare beneficiaries who
are living with diabetes.>” CMS often sets the standard for
insurance policies, and it is likely that commercial insurers
may adjust their policies to also reflect these changes. The
recognition of these devices as DMEs by CMS requires prac-
titioners to send prescriptions for CGMs to be filled through
DME suppliers for patients with Medicare coverage. How-
ever, confusion often arises regarding patients with commer-
cial or Medicare coverage, because eligibility for coverage
and where the prescription may be filled varies by plan.

Beyond patient coverage of CGM devices, it is important to un-
derstand the billing process to allow for appropriate clinician re-
imbursement. The use of standardized Current Procedural Ter-
minology (CPT) codes allows for a streamlined billing model.

CONCLUSION

CGMs utilization has been associated with proven benefits
and permits access to a wealth of data that allows for per-
sonalization of a patient’s diabetes regimen. Given updates
in ADA guideline recommendations, CMS coverage policies,
and introduction of novel CGM systems, it is imperative that
pharmacists understand their role in optimizing patient out-
comes and remain well-informed on CGM advancements.
Pharmacists can have a significant impact in ensuring pa-
tient success with CGM use, from providing counseling in
the community setting to more thoroughly analyzing glyce-
mic trends and recommending medication adjustments in
ambulatory care clinics.
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INTRODUCTION

Pneumococcal disease is a vaccine-preventable disease
with a considerable impact on morbidity and mortality.
Pneumococcal disease encompasses all infections caused
by Streptococcus pneumoniae, a gram-positive, facultative
anaerobic bacterium with over 100 documented serotypes.
Clinical manifestations of pneumococcal disease can range
from mild to severe infections. Mild pneumococcal infec-
tions include acute otitis media and sinusitis, which are
commonly observed in children. More severe infections can
manifest as invasive pneumococcal disease (IPD), which
includes pneumonia, meningitis and/or bacteremia. Clinical
features of pneumococcal disease generally include fever,
chills and malaise but can include site-specific symptoms
such as dyspnea, cough, chest pain or headache and con-
fusion in cases of pneumonia or meningitis, respectively.'?

Recent data have demonstrated IPD has significantly im-
pacted morbidity and mortality in high-risk adults. In 2019,
the incidence of IPD in adults 65 years and older was 24
cases per 100,000. Pneumococcal pneumonia is impli-
cated in up to 30% of adult community acquired pneumo-
nia cases, accounting for approximately 150,000 annual
hospitalizations and a five to seven percent mortality rate.
Pneumococcal meningitis has contributed to over 50% of all

ExpirationDate:3/15/2026

bacterial meningitis cases with approximately 2,000 annual
cases and a mortality rate as high as 22% in affected pa-
tients. Similarly, pneumococcal bacteremia with an uniden-
tifiable source carries an annual rate of about 4,000 cases
with mortality of 20-60% in older adults.'™?

Adult risk factors for pneumococcal disease include age
65 years and older, or age 19 to 64 years old with certain
underlying conditions (Table 1). These conditions include
alcoholism, cigarette smoking, chronic heart disease (ex-
cluding hypertension), chronic lung disease such as em-
physema, asthma and chronic obstructive pulmonary dis-
ease, chronic liver and/or kidney disease, diabetes mellitus,
sickle cell disease, asplenia, cochlear implants, cerebrospi-
nal fluid leak, human immunodeficiency virus, cancer, solid
organ transplant and/or any other condition requiring im-
munosuppressive medications. Importantly, Streptococcus
pneumoniae can be transmitted by clinically infected or as-
ymptomatic patients by direct person-to-person contact. It
is a human pathogen which colonizes the upper respiratory
tract in up to 90% of healthy patients and is transmitted via
respiratory droplets. Rates of transmission are higher within
households, crowded conditions, and during cold and flu
season. Routine pneumococcal vaccination is the best way
to prevent high-risk patients from developing IPD.'?
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Table 1. Underlying conditions eligible for vaccination'®

e Alcoholism
e Chronic heart disease, including congestive heart failure and
cardiomyopathies
e Chronic liver disease
e Chronic lung disease, including chronic obstructive pulmonary
disease, emphysema, and asthma
Cigarette smoking
Diabetes mellitus
Cerebrospinal fluid leak*
Cochlear implant*
Immunocompromising conditions™
° Chronic renal failure
° Congenital or acquired asplenia
° Congenital or acquired immunodeficiency

B- (humoral) or T-lymphocyte deficiency
Complement deficiency, particularly C1, C2, C3, or C4
deficiency
° Phagocytic disorder, excluding chronic granulomatous
disease
Generalized malignancy
HIV infection
Hodgkin disease
latrogenic immunosuppression, including long-term
systemic corticosteroids and radiation therapy
Leukemia
Lymphoma
Multiple myeloma
Nephrotic syndrome
Sickle cell disease or other hemoglobinopathies
Solid organ transplant

o o o o

o o o o o o

* Shortened interval of 8 weeks recommended for PCV15 +
PPSV23

Pneumococcal vaccines have been used in clinical practice
since the development and licensing of the first vaccine, a
14-valent pneumococcal polysaccharide vaccine (PPSV14)
in 1977. The 23-valent pneumococcal polysaccharide vac-
cine (PPSV23) was introduced shortly after in 1983 and is
still in use today. The pneumococcal conjugate vaccines
came into development in 2000 with a 7-valent pneumococ-
cal conjugate vaccine followed by the 13-valent pneumo-
coccal conjugate vaccine (PCV13) in 2010. In 2021, the
Food and Drug Administration (FDA) approved both the
15-valent pneumococcal conjugate vaccine (PCV15) and
20-valent (PCV20) pneumococcal conjugate vaccines for
the prevention of pneumonia and invasive disease caused
by Streptococcus pneumoniae.? Currently there are four
vaccines on the market including one pneumococcal poly-
saccharide vaccine and three pneumococcal conjugate
vaccines. This includes the PPSV23 (Pneumovax 23°%), the
13-valent pneumococcal conjugate vaccine (PCV13, Pre-
vnar 13°), the 15-valent pneumococcal conjugate vaccine
(PCV15, Vaxneuvance®) and the 20-valent pneumococcal
conjugate vaccine (PCV20, Prevnar 20°).4

From 1998 to 2019, development of vaccines with newer
serotypes and routine use of pneumococcal vaccines have
significantly impacted rates of IPD in all age groups, leading
to herd immunity. With this, the incidence of all IPD cases
in adults 19-64 years old with high-risk comorbid conditions
has reduced from 16 cases to eight cases per 100,000
adults from 1998 to 2019. The incidence of IPD was even
lower with serotypes included in the vaccine, approximately
two cases per 100,000. Trends were similar in adults 65
years and older, with an overall reduction in all IPD cases
from 45 cases to six cases per 100,000 for vaccine sero-
types by 2019."

Pneumococcal Polysaccharide Vaccine

Currently, PPSV23 is the only pneumococcal polysac-
charide vaccine licensed for use by the FDA. Each dose
of PPSV23 is formulated with purified pneumococcal poly-
saccharide antigens from 23 serotypes of Streptococcus
pneumoniae. As depicted in Figure 1, PPSV23 confers pro-
tection against serotypes 1, 2, 3, 4, 5, 6B, 7F, 8, 9N, 9V,
10A, 11A, 12F, 14, 15B, 17F, 18C, 19A, 19F, 20, 22F, 23F
and 33F. Each dose of PPSV23 contains 25 micrograms of
each antigen in addition to a 0.25% phenol preservative.®®
Vaccination with PPSV23 has proven effective in prevent-
ing 60-70% of IPD cases. When studied in healthy adults,
more than 80% of patients developed antibodies against the
23 included serotypes of Streptococcus pneumoniae within
two to three weeks of immunization. This immune response
is long-lasting, with high detectable levels of antibodies per-
sisting for five years or more in healthy adults. Importantly,
PPSV23 may not be as effective in older adults or immu-
nocompromised patients who have shown a less robust
antibody response to vaccination as well as more rapidly
declining antibody levels in these populations.* Safety of
PPSV23 has also been well-demonstrated with adverse re-
actions being mild, self-limiting, and short-term.*5

Figure 1. Vaccine coverage of Streptococcus pneumoniae
serotypes

1|2 |3 |a|s [er|es |7 | & |on|ov|0a]11a]12¢F| 14 | 158 | 17F |18c | 194 | 19F | 20 | 22F | 23F | 33F

pevi

PCVIS

PCV20

PPSV23

Pneumococcal Conjugate Vaccine

As discussed earlier, several pneumococcal conjugate
vaccines (PCV) have been developed and used in prac-
tice for protection against pneumococcal disease. Each
pneumococcal conjugate vaccine is identified by the num-
ber of serotypes of Streptococcus pneumoniae for which it
protects against, with increased coverage being conferred
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from newer PCV vaccines, PCV15 and PCV20. In adults
19-64 with high-risk conditions, PCV13 serotypes account
for 30% of IPD cases while the additional serotypes cov-
ered by PCV15 and PCV20 account for 13 and 28% of IPD
cases, respectively. In adults 65 years and older, PCV13
serotypes account for 27% of IPD cases while those sero-
types gained with PCV15 and 20 contribute to 15 and 27%
of IPD cases, respectively.236 All pneumococcal conjugate
vaccines are formulated with purified capsular polysaccha-
rides from these serotypes (Figure 1) in conjugation with
a nontoxic diphtheria toxin known as CRM197.47 In 2021,
PCV15 and PCV20 were licensed for use, ultimately replac-
ing previous recommendations for PCV13. As depicted in
Figure 1, PCV15 confers protection against 15 Streptococ-
cus pneumoniae serotypes including 1, 3, 4, 5, 6A, 6B, 7F,
9V, 14, 18C, 19A, 19F, 22F, 23F and 33F. PCV20 provides
coverage for all serotypes covered by PCV15, with addition-
al protection against serotypes 8, 10A, 11A, 12F and 15B.2

Clinical trials have revealed a comparable immunologic
response is conferred upon vaccination with PCV15 and
PCV20 when compared to the previously recommended
PCV13. The PNEU-DAY study was a randomized con-
trolled trial of about 1,500 immunocompetent adults aged
18-49 years who received PCV13 vs. PCV15 in series with
PPSV23. Approximately 75% of enrolled subjects had at
least one risk factor for pneumococcal disease. In this study,
serology titers after immunization showed both groups had
comparable antibody response for shared serotypes with
confirmation of higher response for PCV15-unique strains in
that study arm.® Similarly, the PNEU-PATH study was a ran-
domized controlled trial of approximately 650 healthy adults
aged 50 years and older who received PCV13 vs. PCV15
in series with PPSV23. Subjects in this study also showed
comparable antibody titers for shared serotypes and higher
antibody response for PCV15 unique serotypes in that study
arm.'"" Safety in both studies was comparable between sub-
jects receiving PCV15 vs. PCV13, most commonly includ-
ing injection site pain and fatigue. Rates of serious adverse
events were low across groups in both studies with no deaths
occurring in relation to either vaccine (Table 2).101

Clinical trials assessing PCV20 showed comparable safety
and efficacy to the previously recommended PCV13. In a
phase 3 trial of about 1,700 healthy subjects aged 18-49

Table 2. Adverse drug reaction rates among pneumococcal vaccines in adult patients™

randomized to PCV13 vs. PCV20, PCV20 was found to be
noninferior for antibody response.” When studied in adults
aged 18 years and older, noninferiority was established
for antibody response of all shared serotypes between
PCV13 and PCV20." In both studies, a higher antibody re-
sponse was seen for the seven unique serotypes covered
by PCV20. Safety was comparable between groups in both
studies, with injection site pain and myalgia being the most
reported. Serious adverse event rates were low across trials
and no deaths during the study period were deemed to be
vaccine-related (Table 2).7:12

Pneumococcal Vaccine Schedules

The Advisory Committee on Immunization Practices (ACIP)
released recommendations in 2022 on the use of PCV15
and PCV20. The recommendations are dependent upon
whether the patient has previously received any pneumo-
coccal vaccine, their age, and the presence of any underly-
ing medical conditions.®

Pneumococcal Vaccine Naive Patients

In patients who have never received a pneumococcal vac-
cine, recommendations are dependent on age and underly-
ing conditions. Recommended vaccination series for eligible
adults are summarized in Figures 2-4. Patients who are 65
years and older may be vaccinated with PCV20 or PCV15
plus PPSV23. Similarly, patients who are 19 to 64 years
old with specific underlying conditions (Table 1) can also re-
ceive PCV20 or PCV15 + PPSV23. In adult patients who are
eligible for PCV15 and PPSV23, a dosing interval of at least
one year is recommended. However, a shortened dosing
interval of eight weeks between doses may be considered
(Figure 3- 4) in patients with cochlear implants, cerebrospi-
nal fluid leaks, or other immunocompromising conditions
listed in Table 1.3

Non-Pneumococcal Vaccine Naive Patients

For patients who have been vaccinated with pneumococ-
cal vaccination in the past, dosing is dependent upon which
vaccine they received previously (Figures 2-5). Patients
who were vaccinated with PPSV23 may receive one dose
of PCV20 or PCV15 at least one year later. In these pa-
tients, an additional dose of PPSV23 is not recommended
(Figure 2-4). For patients who received PCV13, one dose
of PPSV23 or PCV20 is recommended at least one year
later (Figures 2-4). Patients who received both PCV13 and
PPSV23 after 65 are considered fully vaccinated. Patients

PCVI5 PCV20 PPSV23 who received PPSV23 prior to 65 years can receive one
Injection-site dose PCV20 or PPSV23 at least five years later. However,

Pain 66-76% >50-70% 60% L . : .
Swelling 15-21% >10% 20% shared clinical decision making can be used to determine
;ati‘f“F ié;‘g‘j >§3§3§ Bj the need for revaccination of patients who completed the

algia - () >30-50% o . .

HeZd.f:he 1826% S20.30% 7% pneumococcal series with PCV13 and PPSV23 and are 65
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Figure 2. Pneumococcal vaccine recommendations for
adult patients ages 65 years and older'®

Adults 265 years old
Complete pneumococcal vaccine schedules

(Pror vaccioes | Option A Option 8

None® PGV20 PGVIS year > PPSVES
PPSV23 only

ot >lyear > POVZO >lyear > PEVIS
PCV13 only - 5

popidarin 2lyear > POV2O 21year - PPSVZ3
PCV13 at any age & S e o

25 youdd
PPSV23 at <65 y1s 5
* Also applies to people wha recaived PCVT at any age and no other preumococcal vacoines

" Gonsider minim wesks) for acults with an immunocompromising condition, cochioar implant, or cerebrospinal fuid oak (CSF) loak
+ For adults with

ose: for others, the

ipromising condition, cochlear implant, or CSF leak, the minimum interval for PPSVZ3 i 8 wesks since last PCV13 00se and 25 years since last PPSV23
interval for PPSVZR s 1 yoar since last PCV13 dose and =5 years since last PPSV23 dose

years of age or older (Figure 5). In this instance, PCV20 can
be considered if it has been more than five years from the
time of the pneumococcal series completion.®13

Figure 3. Pneumococcal vaccine recommendations for adult
patients ages 19 to 64 years old with immunocompromising
conditions™

Adults 19-64 years old with specified immunocompromising conditions
(o] pnet | i hedul

| Prior vaccines | Option A Option B
None* PCV20 PCVi5  >8uwecks > PPSV23
PPSV23 only >1year > PCV20 >1year > PCVIS
s8weeks > PPSV23  >5years > PPSV23
PCV13 only >1year > PCV20
Review pneumococcal vaceine recommendations
again when your patient tums 65 years old.
PCV13and a0 5 years! eV
25 years
1 dose of PPSV23 Y Review pneumococcal vaccine recommendations
‘again when your patient turns 65 years old.
[ No vaccines recommended at this time.
25years > PCV20 Review pneumococcal vaccine recommendations
2 doses of PPSV23 i
again when your patient turms 65 years old.

~Chronic renal failure
~Congenital or acquired asplenia

-Hodgkin disease

latrogenic immunosuppression!
~Leukemia

“Lymphoma

-Multiple myeloma

“Nephrotic syndrome

- -Sickle cell disease/other
Immunocompromising

conditions. ~Congenital or acquired immunodeficiency®

-Generalized malignancy
“HIV infection

hemoglobinopathies
~Solid organ transplant

* Also applies to people who received PCV7 at any age and no other pneumococcal vaccines

 The minimum interval for PPSV23 is 8 weeks since last PGV13 dose and >5 years since last PPSV23 dose

 Includes B- (humoral) or T-ymphocyte deficiency, complement deficiencies (particularly C1, C2, C3, and C4 defi  and
disease)

treatment with i

, including d radiation therapy

Adverse Effects

The safety of all currently recommended pneumococcal
vaccines has been well demonstrated in clinical trials. When
studied in adults, all adverse events were mild, self-limiting,
and transient, lasting for no longer than 72 hours. The
most common side effects include pain, swelling, erythema,
headaches, fatigue, fevers, and chills. When patients
experience any adverse events, healthcare providers
should report to the Vaccine Adverse Event Reporting
System (VAERS). VAERS is a national reporting system
that is utilized to help the CDC and FDA detect potential
safety issues related to immunizations.™

Contraindications and Precautions

All pneumococcal vaccines are contraindicated in patients
who have a history of severe allergic reactions to any previ-
ous doses of a pneumococcal vaccine or any component of
the available vaccines. Specifically, pneumococcal conju-

gate vaccines such as PCV15 and PCV20 are contraindicat-
ed in patients with a history of a severe allergic reaction to
any diphtheria toxoid. Additionally, caution is recommended
if administering pneumococcal vaccines during moderate-
to-severe illness with or without a fever. It is recommended
to consider delaying vaccination until the patient has recov-
ered to ensure the highest antigen response. Importantly,
this warning is not extended to mild acute illnesses and
these patients may be safely vaccinated prior to recovery.*

Supply, Storage & Administration

All pneumococcal vaccines are available as pre-filled sy-
ringes of 0.5 mL doses. Additionally, all available pneumo-
coccal vaccines should be stored refrigerated between two
and eight degrees Celsius (36°F to 46°F) and kept in the
manufacturer’s original packaging. Importantly, vaccines
should not be frozen under any circumstances. Pneumo-
coccal vaccines exposed to freezing conditions should be
isolated from other vaccines, marked as “do not use” and
appropriately discarded.>®° PCV15 and PCV20 are to be
administered intramuscularly while PPSV23 may be given
intramuscularly or subcutaneously. 4%8°

Role of the Pharmacist

Despite the strong recommendations for pneumococcal vac-
cinations in eligible adults, recent data collected from the
Centers for Medicare and Medicaid Services demonstrate
lower rates of immunization in high-risk groups and ethnic
minorities. Pharmacists have the unique opportunity to iden-
tify patients who may be among these groups to improve im-
munization rates. In an analysis from 2010-2019 of vaccina-
tion rates among CMS beneficiaries 65 years and older, only
32% of eligible adults and 37.8% with immunocompromis-

Figure 4. Pneumococcal vaccine recommendations for
adults ages 19 to 64 years with a cochlear implant or cere-
brospinal fluid leak®

Adults 19-64 years old with a cochlear implant or cerebrospinal fluid leak
C | i

schedul
Priorvaccines | ___ oOptonA | oOptonB |
None* Povzo PCVIS  >Bweeks - PPSV23
PPSV23 only syear > PCV20 iyear » PCVIS
28 weeks PPSV23
PCV13 only tyear > PCV20
Review pneumococcal vaccine recommendations
again when your patient turns 65 years old
No vaccines recommended at this time.
EON18 e { dose'oX. 5years > PCV20 Review pneumococcal vaccine recommendations

pheva again when your patient turns 65 years old.

* Also appiies to people who received PCV7 at any age and no other peumococcal vaccines

Figure 5. Pneumococcal vaccine recommendations for
adults ages 65 years and older previously vaccinated with
PCV13 and PPSV23"

ired clinical decision-making for those who already completed the series with PCV13 and PPSV23
uaccines | Shared clnkcal decision-making option |
\plete series: i
13 atany age & 25 years
VZ3at=65yrs |

Together, with the patient. vaccine providers may choose to administer PCV20 to adults 65 years old who have

PCV20  4irgady recaived PCV13 (but not PCV1S or FCU20) at any age and PPSV23 at or after the age of 65 years. old.
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ing conditions were fully vaccinated against pneumococcus.
Within racial and ethnic groups, Black (20.8%) and Hispanic
(16.2%) patients had the lowest vaccination rates.'®

Pharmacists serve a unique role as a driving force for pneu-
mococcal vaccine initiatives in the community. Pharmacists
can identify patients who would benefit from pneumococ-
cal vaccination by evaluating for risk factors of pneumococ-
cal disease and screening for vaccine eligibility. Secondly,
pharmacists carry an educator role by informing patients
of the benefits of pneumococcal vaccines and providing
resources for pneumococcal disease and vaccine informa-
tion. Lastly, pharmacists can vaccinate eligible patients and
help increase vaccination rates.

Conclusion

Overall, pneumococcal diseases increase the risk of mor-
bidity and mortality among patients, especially in high-risk
adults. As demonstrated over the many years since they
were first introduced into practice, pneumococcal vaccines
significantly reduce the incidence of IPD. Current recom-
mendations continue to support vaccination as the best way
to prevent pneumococcal disease in at-risk populations.
Most recently, ACIP recommendations for routine pneumo-
coccal vaccinations in adults have been updated to reflect
the introduction of PCV15 and PCV20 into clinical practice.
Furthermore, all eligible patients are recommended to re-
ceive pneumococcal vaccination with one dose of either
PCV20 alone or PCV15 in series with PPSV23. Pharmacists
have a critical role in ensuring that patients are screened for
risk factors of pneumococcal disease and assessed for vac-
cine eligibility. Moreover, pharmacists have a unique role
to ensure eligible patients are up to date with the newest
pneumococcal vaccine recommendations. As pharmacists
are easily accessible healthcare providers in the commu-
nity, they carry potential to directly impact vaccination rates
through campaigning for pneumococcal vaccine initiatives
and administration of vaccines in practice.
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POSTER ABSTRACTS

Kidney Disease and Proton Pump Inhibitors:

An Intertwined Relationship

Author(s): Heidy Rong, Antong Liu, Stanley Chen

Institution: Arnold & Marie Schwartz College of Pharmacy and Health Sciences at Long Island
University

Background: Many chronic kidney disease (CKD) patients take proton pump inhibitors
(PPIs) for gastrointestinal conditions. There have been reports of PPl use linked to
kidney disease. However, the mechanism of this phenomenon is not clearly identified.
There are concerns of inappropriate usage of PPls with unknown consequences. This
research project is to investigate and describe the role of PPl used and its association
of kidney disease.

Methods: A literature search was conducted using PubMed and Google Scholar during
spring 2022. Our search terms were: “proton pump inhibitor”, “long-term,” “chronic
kidney disease,” “end stage kidney disease,” “prevalence,” “incidence,” “acute
interstitial nephritis,” “gastroesophageal reflux,” and “peptic ulcer.” Systematic
reviews, cross-sectional studies, original research, case studies, and case reports were
reviewed for PPl use in kidney disease and its association to kidney disease.

n « n «

Results: 58 articles on PubMed were analyzed and 22 relevant articles were used. Of
the 22, six were review articles, four were meta-analyses, four were cohorts, three
were retrospective, and one was a cross-sectional. 99 articles on Google Scholar were
analyzed and zero relevant articles were used. There were reports of PPl users
associated with kidney disease but had no clear mechanisms that could explain why
PPls cause kidney disease. However, there were potential mechanisms that theorized
PPl-induced kidney damage via hypersensitivity, hypomagnesemia, gut microbiota
alterations, uremic toxins, gastrointestinal hormones, and

oxidative stress. The incidence of worsening CKD was found in the CKD-REIN cohort
study where 32% out of 3,000 CKD patients took PPIs.

Conclusion: PPls used in CKD is common and PPls used is also reported to link to
kidney disease. The mechanisms behind PPIl-induced CKD nor its deterioration is
unclear. CKD patients taking PPl long-term require close monitoring for any signs and
symptoms of kidney disease. Improper use of PPls should also be re-assessed and
deprescribed as indicated.
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POSTER ABSTRACTS

Optimizing Medication Management in Uncontrolled Diabetes in a

Family Medicine Residency
Author(s): Antonia Carbone, PharmD, BCACP
Institution: FDU School of Pharmacy & HS, Atlantic Health System

Background: According to the ADA, 14 to 20% of adults with diabetes reduce or delay
medications due to cost. A previous study conducted in 2018 at Overlook Family
Medicine showed that 42% of patients with uncontrolled diabetes with HbA1C
greater than or equal to 9% had positive barrier screenings. 74 % of barriers were
related to medication cost concerns. Pharmacists should ensure that medications used
for the treatment of diabetes are titrated to maximum effective doses to optimize
HbA1c reduction and to reduce medication cost burden for uncontrolled patients.The
objective of this study was to evaluate patients with uncontrolled diabetes to
determine whether medications for diabetes management were titrated to maximum
effective doses.

Methods: Patients with HbA1C greater than or equal to 9%were identified using a
report generated by EPIC. A retrospective chart review was conducted in 65 OFM
patients with uncontrolled diabetes. All non-insulin diabetes medications were
reviewed to determine whether they were titrated to maximum effective doses.Data
collected included insurance status and whether patients had an office visit with a
primary care physician within the last 3 months for diabetes management.

Results: The mean HbA1C for 65 patients was 10.5%. 35/65 (54%) of patients were
not at maximum dose for non-insulin anti-diabetes medications. 29/65 had a diabetes
focused office visit within 3 months. 21/65 had charity care or were self pay. Only
52/65 patients had multiple HbA1c values on file. 26/52 patients showed a decrease
in HbA1C.

Conclusion: A considerable percentage of patients with uncontrolled diabetes do not
have their non insulin medications titrated to maximum dose. A collaborative practice
agreement was developed for diabetes management between the ambulatory care
pharmacist and the physicians so that the pharmacist can make dose adjustments
accordingly.
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POSTER ABSTRACTS

SGLT-2 Inhibitors Impact on Hospital Readmission Rates and

Length of Stay in Heart Failure Patients

Author(s): Suzanne Saleh, Kushali Patel
Institution: Ernest Mario School of Pharmacy at Rutgers University

Purpose: Recently, the American College of Cardiology and American Heart Association
2022 joint guidelines for the management of heart failure has expanded therapy to
include Sodium-glucose Cotransporter-2 (SGLT2) Inhibitors. SGLT2 inhibitors are proven
to reduce cardiovascular (CV) mortality and hospitalizations in chronic heart failure.
However, there is limited evidence on the effects of SGLT2 inhibitors on length of stay in
heart failure patients. The purpose of the study is to evaluate the impact of an SGLT2
inhibitor on hospital readmission and length of stay in patients who have heart failure.

Methods: A retrospective chart review from November 2021 to January 2022 of patients
18 years or older, admitted to a community teaching hospital, and treated for a heart
failure exacerbation was conducted. Subjects were excluded if they were pregnant,
received hospice care during hospital admission, or were currently being treated for
cancer. All subjects taking SGLT2 inhibitors for heart failure were compiled first and
matched with subjects not taking an SGLT2 Inhibitor in a 1:2 ratio. LACE index scoring
was utilized for case matching. Subjects on the SGLT2 group were labeled as the active
group compared to those not taking an SGLT2, which were compiled as the control group.
Baseline demographics such as age, gender, race, and medical conditions such as CV
disease, diabetes, liver or renal disease, etc. were collected. 30-, 60-, 90-day readmission
rates, length of stay, and adverse events were collected for both groups.

Results: A total of 117 subjects were evaluated, 39 in the active group, over 3 months.
Baseline demographics were similar in both groups, however, there were more subjects
with reduced ejection fraction in the active group (79.5%) compared to the control group
(73%). 30-day readmission rates were 30.1% in the active group compared to 20.5% in the
control group (p=0.10). The active group had a higher rate of 60- and 90-day readmission
rates (20.5 and 15.4) in the active group compared to 11.5 and 10.3% in the control
group. Length of stay was also higher in the active group 10 days compared to 7 days in
the control group. Adverse events during readmission were similar in both groups.

Conclusion: Although there are published studies supporting the use of SGLT2 inhibitors,
our study did not show a benefit for reducing readmission rates or length of stay. Since
our follow up was 3 months, longer studies with more patients would need to be
conducted to evaluate the effects on SGLT2 inhibitors on length of stay.
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POSTER ABSTRACTS

Project R.I.S.E. - Routing Economic Instability to Success

through Education
Author(s): Khushbu Mistry
Institution: Ernest Mario School of Pharmacy at Rutgers University

Background: Project R.I.S.E. was a three day educational program offered to the women
of the Center for Great Expectations (CGE) - an institution that provides safe housing and
supportive services to about twelve expectant mothers with co-occuring mental health
disorders per year. In the 2018-2019 school year alone, about 13,900 students
experienced homelessness in NJ. Of this number about 12% of the students were in
shelters, and 11% were in hotels/motels. Given the high rates of poverty amongst young
adults in Somerset, New Jersey, it is critical to emphasize the need for further education
or long-term career considerations after having completed high school.

Methods: A baseline test was given to the women to identify strengths and weaknesses in
the key areas that we planned to discuss during the program. Over the three days, the
program was then specifically created to focus on the foundations of professionalism,
resume building, and financial literacy, respectively, where we used presentations and
workshops to guide discussions with each of the women. Each woman was also given
access to a shared drive with educational materials as well as a job kit which included key
items needed during job interviews and comforting items for their children to help them
to feel more confident and prepared to embark on their careers.

Results: Project R.I.S.E. positively impacted the women of Center for Great Expectations:
interview confidence levels remained high and were strengthened by the program; all 7
participants showed improvements in their understanding of Medicaid; 4 out of 7
participants were able to pinpoint specific professions of interest after the 3 days of
seminars.

Conclusion: We plan to use this program at Center for Great Expectations as a pilot
program to shape future programs with different institutions and different groups of
young adults. When designing the next program, we hope to increase our communication
with the attendees to increase event turnout, and we anticipate working with larger
groups of students as institutions find safe ways to meet in-person. Having reflected on
our pilot program, we plan to continue to use our educational material to guide
discussions and to develop a deeper understanding of potential barrier that young adults
encounter during their professional development journey.
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POSTER ABSTRACTS

The Correlation of High Dose Corticosteroids to Readmission

Rates and Length of Stay in COPD Patients
Author(s): Reema Shah, Alina Chykharivska, Rupal Mansukhani PharmD, FAPhA, CTTS
Institution: Ernest Mario School of Pharmacy at Rutgers University, Morristown Medical Center

Background: Acute exacerbation of chronic obstructive pulmonary disease (AECOPD)
most commonly due to a viral or bacterial infection, although other risk factors

such as older age and use of antibiotics or corticosteroids (CS) may also exacerbate this
condition requiring hospitalization. The mainstay treatment of

hospitalized patients with AECOPD includes supplemental oxygen, short-acting
bronchodilators, systemic CS, and antibiotics. The purpose of this study

is to determine whether the use of high-dose CS affects the readmission rates and length
of stay.

Methods: A retrospective chart review from August 2021 to June 2022 of patients 18
years or older, admitted to a community teaching hospital, and treated with
corticosteroids for an acute COPD exacerbation was conducted. Patients were excluded if
they were admitted for less than 48 hours, had an active exacerbation of heart failure,
history of asthma, or had other co-morbidities that required a course of corticosteroids,
were discharged to a long-term care facility or hospice program, deceased during hospital
stay, left against medical advice, observation status, were on chronic corticosteroids, or
were admitted to the intensive care unit. Patients were placed into a standard dose
corticosteroid group, defined as receiving less than or equal to 300 mg of prednisone
equivalents, or a high dose corticosteroid group, defined as receiving greater than 300 mg
of prednisone equivalents.

Results: Statistical analysis was conducted using MiniTab. A total of 200 patients were
evaluated (97 in the high-dose CS and 103 in the low-dose CS group) in the study. The
average 30-day readmission rates for high-dose CS and low-dose CS groups were 32%
and 24.3% respectively (p-value=0.271). The average 60-day and 90-day readmissions for
high-dose CS group was 12.3% and 15.5% compared to 6.2% in the low-dose CS group.
The mean length of stay (LOS) was 9 days in the high-dose CS group compared to 7 days
in the low-dose CS group (p-value=0.01). Common adverse drug reactions included
hyperglycemia and leukocytosis.

Conclusion: Although there was no statistically significant difference in 30-day
readmission rates in patients treated with high-dose versus low-dose CS, the use of
high-dose CS for the management of COPD was associated with an increase in LOS.
Higher LOS have been linked to more infections, more medication

side effects, and higher healthcare costs and lower bed availability.
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POSTER ABSTRACTS

Pharmacists Researching Programs Designed to Promote

Behavioral Change in Patients' Lifestyle

Author(s): Yuxi Lei, Chandana Singathi, Pooja Agrawal, Marta Galagoza, Marie Morrison,
Marion Reinson, Mary Wagner Pharm.D

Institution: Ernest Mario School of Pharmacy at Rutgers University

Background: Behavior modifications are first-line options for improving outcomes of
many lifestyle-related chronic conditions. It is important for pharmacists to understand
how programs that are designed to promote behavioral change can help patients progress
through different stages of change.

Methods: Four Rutgers University pharmacy student researchers and their faculty advisor
partnered with Eating for Your HealthTM, a non-profit organization, to conduct an IRB-
approved study (10-Day Healthy Eating Challenge program) to Rutgers University health
care professionals, staff, and students. The purpose was to help participants change
lifestyle behaviors and understand how both patients and pharmacists can utilize “How
You Feel is Data®” (research on self). The investigators met with the participants three
times for a 1-hour educational and debriefing session. Participants were given meal
preparation instructions, nutritional resources, encouragement, and a platform for group
communication. The participants were instructed to observe, document, and reflect on
how they felt throughout the program.

Results: Of 99 enrolled participants, 54 completed the baseline survey, and 32 completed
the post-study survey. In the pre- survey, 32 (60%) participants expressed an increased
desire for healthier eating strategies. In the post-survey, 28 (90%) of participants agreed
that the concept of “How You Feel Is Data®” helped them to make positive changes while
twenty-two (70%) agreed that this concept is a powerful tool for healthcare providers to
better treat their patients. On average, participants were at least 85% confident they
would change their eating habits moving forward.

Discussion: Through motivational interviewing, the investigators observed that the
participants were at different stages along the behavioral change spectrum. They also
garnered an understanding that the patient’s belief system may impact healthcare
outcomes.

Conclusion: Researchers and study participants learned that although behavioral change
can be difficult, it is helpful when healthcare providers understand their patient’s belief
system. Teaching patients to observe and document how they feel may accelerate the
behavior change process, which can lead to improved long-term impact on a patient’s
health. As the most accessible healthcare professionals in the community, pharmacists
and pharmacy technicians can use similar programs to help patients make lifestyle
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The Impact of the Order of Antibiotics for Sepsis on Mortality:

Beta-lactams Before Vancomycin

Author(s): Deborah Y Booth, Pharm,D, MS, BCPS; Rakesh Babu, Pharm.D; Sean Slavin, BA;
Raghad Saadi, Pharm.D; Aiman Bandali, Pharm.D, AAHIVP, BCPS, BCIDP

Institution: Overlook Medical Center, Morristown Medical Center

Introduction: Sepsis is a major cause of morbidity and mortality in which the body is
overwhelmed with a response to an infection. According to the CDC there are over
200,000 sepsis related deaths. The Surviving Sepsis Campaign recommends administration
of broad-spectrum antibiotics for patients presenting with sepsis and Centers for
Medicare and Medicaid incorporate administration of antibiotics in the compliance.
However, the guidelines do not specify which antibiotic to give and in which order. The
primary outcome of this study is to evaluate the impact on mortality for patients who
received a B-lactam agent (including expanded-spectrum penicillin, 3rd and 4th
generation cephalosporins, monobactams, or carbapenems) before vancomycin
administration.

Methods: This is a retrospective chart review from July 1, 2019, to June 30, 2022. Data
will be obtained from the electronic health record system to evaluate patients at all
Atlantic Health System hospitals. Patients will be included if they are over the age of 18,
discharged with a sepsis diagnosis, and arrived to the hospital via the emergency
department. Patients are excluded if they did not receive a beta lactam or vancomycin,
received any other antibiotics, or did not receive antibiotics within 6 hours of arrival to
the ED. The primary objective is to evaluate mortality in patient who received an IV beta-
lactam first vs those receiving IV vancomycin within 7 days of hospitalization. Secondary
objectives are to evaluate mortality within 48 hours of hospitalization. Data were
evaluated in Python, continuous data was evaluated with t-tests and categorical data
evaluated with chi-squared.

Results: There was a total of 4,563 patients who received a beta-lactam before
vancomycin and 474 patients who received vancomycin before a beta-lactam. There were
349 mortality cases in patients who received a beta-lactam before vancomycin and 28
patients who received vancomycin before a beta-lactam (p=0.2) within 7 days. Within 48
hours, there were 115 patients who received a beta lactam before vancomycin and 9
patients receiving vancomycin before a beta-lactam (p=0.11). Beta lactams were
administered as the first antibiotic in >85% of the cases at all sites.

Discussion/Conclusion: There was no difference in mortality between both groups
receiving beta-lactam or vancomycin for all sites. This was the first medication use
evaluation examining coded sepsis cases within a health care system through data
analytics. Further evaluation and studies should continue to evaluate methods to reduce
mortality in relation to antimicrobial administration.
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Impact of a Sepsis Escape Room

Author(s): Deborah Y Booth, Pharm,D, MS, BCPS; Cristen Mackwell, DNP, RN, CMSRN, NPD-BC
Institution: Overlook Medical Center, Newton Medical Center

Introduction: Sepsis is among the leading causes of morbidity and mortality in the United
States. More than 700,000 hospitalizations and 200,000 deaths are attributed to sepsis
yearly. The early identification of septic patients is imperative to impacting outcomes.
Early identification of sepsis begins with training team members. As new healthcare
providers enter the workforce, there is a need to provide education which is done
routinely through traditional passive methods such as lecture formats. However, active
learning has improved outcomes for learners with engagement in material, including
enhancement of learning, interest, and enjoyment. One active learning is through escape
rooms which requires knowledge of the content and application to solve the puzzles. The
primary outcome of this study is to evaluate the impact of a sepsis education through
incorporation of an active learning method with a sepsis escape room.

Methods: A healthcare based electronic escape room focusing on sepsis was developed to
help supplement a formal sepsis educational lecture through use of games

learning to promote retention and application of key concepts. The escape room was
created using MS Powerpoint and took approximately 15 minutes to complete.

A pre-assessment survey was sent out to learners prior to the lecture and escape room
and a post-assessment survey was completed after the escape room was completed.
Descriptive statistics and a t-test was used via MiniTab.

Results: The use of games in education is a valuable tool for retention of knowledge and
learning. Learners were evaluated using a score of 1 to 5, 1 being not comfortable
identifying and treating sepsis to 5 meaning high level of comfort identifying and treating
sepsis. Nursing comfort of identification of sepsis increased from 3.1 + 0.64 to 4.9 + 0.35
(p<0.01) (n=15). Nursing comfort of treatment of sepsis increased from 3.1 + 0.8 to 4.9 +
0.35 (p<0.01). Medical resident comfort of identification of sepsis increased from 3.5 %
0.5to0 4.6 £ 0.5 (p<0.01) (n=12). Medical resident comfort of treatment of sepsis
increased from 3.3 £ 0.9 to 4.4 + 0.4 (p<0.01). Pre test scores improved 94.1 £ 0.8 % to
99.5 £+ 0.3%, p<0.003.

Discussion/Conclusion: The sepsis escape room demonstrated an increase in new nursing
education comfort with identification of sepsis and treatment of sepsis. Learners
demonstrated an increase comfort from the use of a game to reinforce material. Since the
escape room was developed in MS PowerPoint it could be used in a wide range of
locations including virtual, incorporated into home study, or in-person presentation.
Future studies should continue to review participant engagement and impact on clinical
outcomes such as sepsis bundle compliance or mortality.

OCTOBER 22, 20272



SNJPhA

New Jersey Pharmacists Association | est. 1870

POSTER ABSTRACTS

Evaluation of Infection Rates with the Use of Endosheaths for

Cystoscopes
Author(s): Deborah Y Booth, Pharm,D, MS, BCPS; Doriann Prasek, RN, BSN, CIC; Kelly Rogers,

RN, BSN, MSN; Tammy Crossman, MPH, BSN, RN, CIC
Institution: Overlook Medical Center, Atlantic Health System

Background: High level disinfection or sterilization is the standard of care based on Centers for
Diseases Control and Prevention guidance for endoscopes including cystocopes as they pass
through normally sterile tissues. High level disinfection agents are Food and Drug Administration
(FDA) approved, which require exposure time dependent on manufacturer recommendations. FDA
approved endosheaths are an alternative such as the PrimeSight Endosheath and reduce the need
for high level disinfection. Cystoscope instructions for use incorporated use of endosheaths into
disinfection practices. Literature approximates infection rates from cystoscopes between 1-10%.
The primary endpoint of this study is to describe infection rates in patients who underwent
cystoscopy with the endosheath within 30 days at a single office practice using endosheaths.
Secondary outcomes include infections directly related to cystoscope (defined as infection within
7 days), use of health care resources specific visit within 30 days of the procedure to a primary
care provider, uro-gynecology office, the emergency department, hospitalization, positive culture,
and antimicrobial utilization.

Methods: This is a retrospective chart review of patients who had a cystoscopy procedure based
on CPT code 52000 with endosheath use who were over the age of 18 years. Patients were
included if they were seen at a single urogynecology office practice between January 1, 2019 to
April 30, 2022. There were 510 patients who were identified and a random sampling of 100
patient encounters were evluated. Criteria for infection was defined based on the Infectious
Diseases Society of America guidelines and investigators reviewed each positive case to
determine infection rates. Data were evaluated using descriptive statistics

Results: There were a total of 100 randomized patients of 510 patients that were evaluated an no
contributed infections were found patients undergoing a cystoscopy

with the endosheath. There were 20 patients identified with a positive urine culture, 12 results
were done at the time of the cystoscope as a clean catch and were not attributed to the
procedure, the remainder were beyond 14 days and/or did not meet IDSA definition for a positive
urinary tract infection. No infections were noted to occur within seven days of the procedure.
Health resource utilization included seven visits to primary care provider, nine visits to uro-
gynecology office, four visits to the emergency department, and two hospitalizations. Office
practice visits within seven days were non-infection related complaints including pre-surgical
evaluations or cystoscope results review. Resource utilization beyond seven days included did
include routine follow up visits and for new urinary tract symptoms.

Discussion/Conclusion: There was no difference in mortality between both groups receiving
beta-lactam or vancomycin for all sites. This was the first medication use evaluation examining
coded sepsis cases within a health care system through data analytics. Further evaluation and
studies should continue to evaluate methods to reduce mortality in relation to antimicrobial
administration.
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