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Lack of Guideline-
Directed Medical
Therapy in Patients
Undergoing
Endovascular
Procedures for Critical
Limb Ischemia

Guideline-directed medical therapy (GDMT) is
imperative to improving cardiovascular and limb
outcomes in patients with critical limb ischemia (CLI)
(1). At the time of undergoing an endovascular pe-
ripheral vascular intervention (PVI), clinicians are
afforded an opportunity to optimize GDMT for these
high-risk patients. We aimed to examine overall
GDMT prescription rates in patients with CLI under-
going PVIs and its variation across sites.

The Vascular Quality Initiative (VQI) database was
queried for all lower-extremity PVIs between October
2016 and April 2019. Only the first qualifying PVI was
eligible. Other inclusion criteria were patients $18
years and Rutherford category of 4 through 6 (1) or
patients with nonhealing amputation sites. We
excluded patients from centers with high amounts of
missing data and from centers performing <10 PVIs/
year. Yale University’s Institutional Review Board
approved this project. GDMT was defined as the
composite prescription of aspirin or any other anti-
platelet agent, a statin, and an angiotensin-
converting enzyme (ACE) inhibitor or angiotensin
receptor blocker (ARB) if hypertension was present
(1,2). Patients with documented medical or patient-
specific reasons were excluded from all de-
nominators. GDMT use before and after the index
procedure was summarized for the overall cohort,
calculated as percent change, and tested through the
McNemar test. The magnitude of the site-level vari-
ation for GDMT prescription was summarized through
adjusted median odds ratios (MORs) before and after
the procedure, with adjustment for age, sex, race,
insurance status (Medicare and Medicaid), functional
status, ambulatory status, hypertension, diabetes,
coronary artery disease, stroke, chronic obstructive

pulmonary disease, heart failure, tobacco use, history
of endovascular procedure/surgical bypass, amputa-
tion, lesion length, level of disease (suprainguinal,
infrainguinal, below the knee), procedure status
(elective/urgent/emergency), geographical region,
and a random effect for provider. Tests were 2-tailed,
and p values of <0.05 were statistically significant.

We included 28,652 PVIs from 244 centers. The
mean age of the cohort was 69.4 � 11.7 years; 40.8%
were women, and 19.7% were Black. Before the pro-
cedure, 77.0% received any antiplatelet therapy
(68.5% aspirin, 27.4% other antiplatelet); 70.3%, sta-
tins; and 48.8%, ACE inhibitors/ARB, and 35.5% were
on all eligible GDMTs. After the procedure, there was
an absolute increase in the use of any antiplatelet
therapy (92.3%; 77.7% aspirin, 55.5% other antiplate-
let), and statins (77.4%) (p value change: <0.0001).
Therewas a decrease in ACE inhibitor/ARB use (48.4%)
(p value change: 0.0005). Additionally, the use of all 3
GDMTs remained suboptimal (43.0%) (p value
change: <0.0001). Significant site variability was
observed before (adjusted MOR: 1.31; 95% confidence
interval: 1.25 to 1.37) and after PVI (adjustedMOR: 1.35;
95% confidence interval: 1.28 to 1.41) (Figure 1).

In patients with CLI undergoing PVIs, we identified
a striking gap in the quality of medical care provided.
The clinical pathway surrounding PVI could have
been used as an important opportunity to optimize
patients’ care and outcomes, including realizing
fewer cardiovascular events, limb loss, and mortality
(3). This is especially important in patients with CLI,
who potentially stand to benefit the most from GDMT
because they have the highest morbidity and mor-
tality rates among the peripheral artery disease
spectrum. Disparate performances for GDMT rates
across VQI-participating centers underscore the fact
that these quality-of-care processes are modifiable
because we were able to identify high-performing
centers that attained GDMT rates close to 100%.

Study limitations are inherent to the observational
design and include the lack of granular data
(including patient affordability, dosage of medica-
tions, etc.), potential limited generalizability to
participating VQI centers only, possible misclassifi-
cation or underdocumentation due to reliance on
medical record abstraction, and a lack of long-term
robust clinical outcomes available in VQI. The latter
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would have offered an opportunity to quantify the
clinical impact of inadequate medical management of
patients with CLI undergoing PVI.

In conclusion, among patients with CLI undergoing
PVI, fewer than one-half receive GDMT, thereby
undermining their potential for averting future car-
diovascular events and death. Observed facility-level
variation in use of GDMT may provide an opportunity
to learn from high-performing centers and to identify
best practices that will be key to improving care and
outcomes in these high-risk patients.
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SGLT2 Inhibitors

Who Should Prescribe Them for PatientsWith

Heart Failure?

Sodium glucose cotransporter-2 inhibitors (SGLT2i)
have a myriad of benefits, including for blood glucose
control, reduction of cardiovascular events in pa-
tients with diabetes mellitus type 2 (T2DM), and
salutary effects on renal function. Recent data have
convincingly shown that dapagliflozin (1) and empa-
gliflozin (2) reduce the risk of worsening heart failure

FIGURE 1 Distribution of GDMT Rates by Sites for Patients With Critical Limb Ischemia Undergoing Peripheral Vascular Interventions Before and

After the Index Procedure
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Adjusted MORs with 95% CIs are presented. CI ¼ confidence interval; GDMT ¼ guideline-directed medical therapy; MOR ¼ median odds ratio.
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