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Impact of the COVID-19 pandemic
on patients with peripheral arterial
disease in China: a multicenter
cross-sectional study
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This study aims to understand the repercussions of the COVID-19 pandemic on hospitalized patients
with peripheral arterial disease (PAD) in China, who did not contract SARS-CoV-2. We conducted a
multicenter cross-sectional analysis comparing the characteristics and outcomes of hospitalized PAD
patients across two distinct periods: Pre-pandemic (P1, from January 2018 to December 2019) and
during the pandemic (P2, from January 2020 to December 2021). During P1, 762 hospitalized patients
were treated, with an average age of 72.3 years, while 478 patients were treated in P2, with an
average age of 65.1 years. Notably, hospitalized patients admitted during the pandemic (P2) exhibited
a significantly higher incidence of chronic limb-threatening ischemia (CLTI, 70% vs 54%), diabetic

foot infection (47% vs 29%), and infra-popliteal lesions (28% vs 22%). Furthermore, these patients
demonstrated a marked deterioration in their Rutherford category and an increased mean score in

the Wound, Ischemia, and foot Infection classification system (WIfl). Treatment during the pandemic
emerged as a predictor of reduced procedural success and increased major adverse limb events.
Factors such as the presence of diabetic foot infection, renal impairment, and deteriorating WIfl scores
were identified as independent risk indicators for major adverse limb events. Our results demonstrate
that intensive care was provided to severe cases of PAD even during the challenging circumstances of
the COVID-19 pandemic. Despite the unprecedented pressures on healthcare systems, patients with
severe PAD, particularly those with CLTI, continued to receive necessary in-patient care. The findings
underscore the importance of timely medical interventions and extended follow-up for patients
exhibiting high-risk factors.

Keywo rds Peripheral arterial disease, Critical limb threatening ischemia, COVID-19, Diabetic foot
infection, Amputation
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CLTI Chronic limb threatening ischemia
DFI Diabetic foot infection

AFS Amputation free survival

LS Limb salvages

MALE Major adverse limb events

F- MALE  Freedom from major adverse limb events
MACE Major cardiovascular events

MAE:s Major adverse events

ER Emergency room

LOS Length of hospital stay

DM Diabetes mellitus

The COVID-19 (SARS-CoV-2) pandemic has profoundly disrupted global healthcare service. Amidst a multitude
of unfavorable consequences, the impact of COVID-19 on the cardiovascular system is prevalent, variable, and
debilitating, thus warranting heightened attention"* Peripheral arterial disease (PAD) patients, in particular,
have manifested a range of symptoms from acute lower limb pain and gangrene to subtle chilblain-like signs
during this period®. The systemic repercussions of the virus intensify the risk of severe complications in these
patients[A3/], underscoring the need for prompt clinical intervention®. The pandemic’s strain on healthcare
resources in Western countries led to the postponement or cancellation of elective surgeries and revascularization
procedures for PAD patients®~’. This shift in priorities, aimed at battling COVID-19, has unfortunately resulted
in heightened complications for infected PAD patients, including critical limb ischemia and amputations®.
However, the outcomes for PAD patients uninfected by SARS-CoV-2 during the pandemic remain ambiguous
due to limited data on their prevalence and clinical presentation.

China, among nations with populations exceeding 100 million, boasts the lowest cumulative confirmed
COVID-19 cases (503 K) and deaths (5.2 K) as of July 7, 2023, The nation’s stringent Zero-COVID and lock-
down strategies have been pivotal in curbing the virus’s spread'?. Owing to these measures, COVID-19 cases
in mainland China have been sporadic, with an exceedingly low transmission rate among hospitalized patients
between 2020 and 2021. This unique scenario offers a distinctive perspective on the experiences and outcomes
of PAD patients unaffected by SARS-CoV-2 during the pandemic. Our study endeavors to explore the impact
and clinical characteristics of these hospitalized PAD patients.

Methods

Study design

We conducted a cross-sectional study using data from four prominent tertiary medical centers in China that
regularly admit Peripheral Arterial Disease (PAD) patients. Our aim was to discern the specific effects of the
COVID-19 pandemic on PAD patient outcomes. We observed over 48 months, bifurcated into: Period 1 (pre-
pandemic: January 2018-December 2019) and Period 2 (pandemic: January 2020-December 2021). Only PAD
patients hospitalized during these times, with a negative test for SARS-CoV-2, were considered.

Ethics
The study protocol received approval from the Institutional Review Board of Beijing Friendship Hospital (No.
2020-P2-073) and was in line with the Declaration of Helsinki’s guidelines.

Data collection and participants

Data was sourced from a shared database across the four medical centers. This database encompassed patient
demographics, comorbidities, medications, presentation nature, symptom onset to presentation duration, pres-
entation to intervention duration, intervention types, complications, and amputation types. The data reflects the
characteristics and outcomes of PAD-related hospitalizations in Beijing, China, during our study’s timeframe.
Symptomatic PAD was categorized into intermittent claudication, acute limb ischemia (ALI), and chronic limb-
threatening ischemia (CLTI) as following the guidelines'*!*.

Selection criteria and procedural data

CLTI patients, that is patients with symptoms like ischemic rest pain, gangrene, or ulcers lasting over two weeks,
were included. Those with venous, traumatic, embolic, or non-atherosclerotic origins were excluded'. ALI of
thrombotic origin was differentiated from embolic origin based on clinical presentation, imaging findings, and
patient history, in accordance with established diagnostic criteria'®. We gathered procedural and clinical data,
including the Rutherford classification'” and the Wound, Ischemia, foot Infection (WIfI) Classification System by
the Society for Vascular Surgery (SVS)'®2. The WIfI mean score was computed as a clinical outcome predictor".
All participating patients provided informed consent for anonymous data collection and management.

Selection criteria and definitions

Patients with a Rutherford class of 3 or higher, including symptoms like intermittent claudication, rest pain, and
rapidly deteriorating limb conditions, were considered. Procedural success for lower extremity interventions
was marked by successful device or technique use to restore vessel patency with < 30% residual stenosis, without
vessel rupture, distal embolization, thrombosis, access complications, and major adverse cardiovascular events
(MACE)">?!. Technical success for aortic and iliac artery revascularizations was noted by a lesion pressure
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gradient reduction to < 10 mm Hg®. Both ischemic and neuropathic diabetic foot infections(DFI) were included
in this study?.

During lockdown, the Chinese government imposed stringent measures. Only essential outings were per-
mitted, and COVID-19 patients had to be referred to specific facilities. Non-urgent surgeries were halted, but
emergency treatments continued as usual. Based on evaluations, patients were medicated or underwent revas-
cularization, which could be endovascular, surgical, or hybrid. An amputation was any procedure resulting in
a lower extremity removal.

Outcomes

Primary outcome: the main focus was on the procedural volume throughout the study duration. We assessed
procedural volumes for the entire cohort, further delineated by registry modality, and classified as elective or
emergency procedures. We compared the relative volume every three months between Period 1 and Period 2,
considering factors like anatomical location, urgency, and presenting symptoms.

Secondary outcomes: these encompassed the rates of procedural success and both major and minor ampu-
tations. We analyzed the differences in clinical outcomes between the two study periods for the entire cohort
and further by presenting symptoms. Additionally, we conducted a multivariate logistic regression analysis to
identify independent predictors for procedural success (successful revascularization) and Freedom from Major
Adverse Limb Events (MALE, as defined by the Society for Vascular Surgery’s reporting standards for endovas-
cular treatment of chronic lower extremity PAD?'). A major amputation was defined as any procedure resulting
in amputation above the ankle®.

Statistical analysis

Continuous variables are displayed as means with SD and compared using t-tests, or as medians with IQR and
compared with Mann-Whitney tests if non-normally distributed. Categorical variables are displayed as frequen-
cies/percentages and compared using chi-squared or Fisher’s exact test as appropriate. Mantel-Haenszel chi-
square test was used for grading variables. Change of procedure volumes between P1 and P2 were computed and
displayed graphically. Multivariate Cox regression analysis were used to determine potential independent factors
which may predict primary patency and freedom from MALE. A two-tailed probability value less than 0.05 was
considered statistically significant. Statistical analysis was performed using GraphPAD Prism°® 9 (GraphPAD
Software, San Diego, California, USA) and R (R Foundation for Statistical Computing, Vienna, Austria; http://
WWW.r-project.org).

Results

Patient demographics and presentation

As shown in Table 1, the study was conducted over two distinct periods, encompassing 1240 patients who
underwent medication, elective, or emergency interventions. Period 1 (P1) comprised 762 patients, while
Period 2 (P2) included 478. For a more detailed breakdown of time periods, please refer to Fig. 1.. The average
age differed significantly between the two periods: 72.3+16.2 years in P1 compared to 65.1+10.9 years in
P2 (P <0.001). Both cohorts had comparable rates of CAD, stroke, hypertension, and hypercholesterolemia.
However, there were marked differences in gender distribution, smoking prevalence, DM, and instances of renal
impairment. Specifically, P1 had a higher male-to-female ratio (543:219) than P2 (306:172) (P =0.008). Smoking
was more prevalent in P1 (82%) than in P2 (75%) (P=0.003). DM was more common in P2 (64%) compared to
P1 (58%) (P=0.035), and renal impairment was also more frequent in P2 (17% vs. 9% in P1, P <0.001).

In terms of clinical presentation, P2 patients were less likely to have claudication (8% vs. 31% in P1, P <0.001)
but showed increased rates of acute limb ischemia (ALI) (18% vs. 12%, P=0.003), CLTI(70% vs. 54%, P <0.001),
and diabetic foot infections or tissue loss (47% vs. 29%, P <0.001). Further analysis revealed that P2 patients with
CLTI and ALT had more severe conditions, as evidenced by higher Rutherford grades (P <0.001) and WIfI scores
(P=0.009). Anatomically, while there were no significant differences in iliac, femoropopliteal, and multi-level
lesions between the periods, P2 saw fewer iliac lesions (13% vs. 18% in P1, P<0.001) but more infra-popliteal
lesions (28% vs. 22%, P=0.018).

Procedural characteristics

The procedural attributes of the study are detailed in Table 2, both for the entire cohort and when segmented by
urgency and intervention type. Over the two periods, medication usage remained relatively consistent (23% in
P1vs. 19% in P2, P=0.084). Elective procedures saw a significant drop in P2 (46% vs. 64% in P1, P <0.001), while
emergency interventions surged (35% vs. 13% in P1, P <0.001). In P2, there was a noticeable rise in endovascular
and amputation procedures, whereas surgical and hybrid procedures saw a decline. Limb preservation rates
during the perioperative phase also decreased during P2 (92% in P1 vs. 79% in P2, P<0.001). Figure 2 depicts
the monthly procedural volume shifts and the emergency procedure proportions.

Of the 966 patients who underwent revascularization (526 in P1 and 440 in P2), 63 (12%) in P1 and 101
(23%) in P2 later had major or minor amputations. A significant drop in total procedures was evident at the start
of the COVID-19 pandemic (Jan-Mar 2020) compared to the preceding months (Oct-Dec 2019). This decline
was paired with a rise in emergency procedures (from 24 to 76%) and amputation rates (from 12 to 49%, Fig. 2).
Although emergency procedures began reverting to pre-pandemic levels by mid-2020, they surged again towards
the end of the year. This trend continued into 2021, though with a slight reduction in amputation and emergency
procedures compared to 2020.

Endovascular interventions were predominant in both periods. While there was a slight increase in P2, it
wasn't statistically significant (60% in P2 vs. 54% in P1, P =0.051). On the other hand, surgical (10% in P2 vs. 18%
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Variable Period 1 (N=762) | Period 2 (N=478) | P Value
Age (years) 72.3+16.2 65.1+10.9 <0.001
Sex (M:F) 543:219 306:172 0.008
Smoker, n (%) 625 (82) 358 (75) 0.003
DM, n (%) 442 (58) 306 (64) 0.035
CAD, n (%) 236 (31) 163 (34) 0.251
Stroke, n (%) 84 (11) 39 (8) 0.101
Hypertension, n (%) 594 (78) 387 (81) 0.205
Hypercholesterolemia, n (%) 381 (50) 258 (54) 0.178
Renal impairment, n (%) 69 (9) 81(17) <0.001
Clinical presentation, n (%)

Claudication 236 (31) 38 (8) <0.001
ALI 91 (12) 86 (18) 0.003
CLTI 411 (54) 334 (70) <0.001
Others 24 (3) 20 (4) 1

DFI 220 (29) 224 (47) <0.001
Rutherford categories of CLTI, n (%) <0.001
3-4 289 (38) 100 (21)

5 381 (50) 272 (57)

6 92 (12) 106 (22)

Registration of critical lesion(s), n (%)

Tliac 137 (18) 63 (13) 0.471
Femoro-popliteal 274 (36) 191 (40) 0.156
Infra-popliteal 167 (22) 133 (28) 0.018
Multi-level 184 (24) 91 (19) 0.895
WIfI mean score, n (%) 0.009
0-1 175 (23) 86 (18)

2 458 (60) 254 (53)

3 129 (17) 138 (29)

Table 1. Patient demographics and presentation during Period 1 (prepandemic) and Period 2 (pandemic
period). DM diabetes mellitus, CAD coronary artery disease, Renal Impairment indicated as eGFR < 60 ml/min,
ALI acute limb ischemia, CLTT chronic limb-threatening ischemia, WIfI wound, ischemia and foot infection
classification system, DFI diabetic foot infection.

in P1, P<0.001) and hybrid procedures (11% vs. 16%, P <0.018) saw a decline in P2. Notably, major amputation
procedures rose significantly in P2 (13% vs. 5%, P <0.001), aligning with the increase in emergency interventions.

In-hospital outcomes

Table 3 provides a detailed breakdown of in-hospital outcomes, segmented by presenting symptoms. During
the two periods, there were 23 deaths in P1 and 30 in P2. P2 witnessed a notable rise in both reintervention
(9.6% vs. 5.0%, P=0.002) and death rates (6.3% vs. 3.0%, P =0.006) compared to P1. Concurrently, there was a
significant drop in procedural success rates in P2 (83.1% vs. 88.1%, P=0.013). The median total length of stay
(LOS) was notably longer in P2, with 6 days (ranging from 1 to 10 days) compared to P1’s 4 days (ranging from
0 to 6 days, P<0.001).

The study participants were categorized into three subgroups based on their symptoms: claudication, CLTI,
and ALL For those with claudication and ALIL the procedural success and death rates remained consistent across
both periods (P >0.05, Table 3). Despite fewer hospitalizations for claudication in P2 (P <0.001), reintervention
rates surged (3.8% in P1 vs. 13.2% in P2, P=0.015). On the other hand, hospitalizations for both CLTI (54% vs.
70%, P <0.001) and ALI (12% vs. 18%, P=0.003) saw a significant increase in P2. Specifically, the CLTI group
experienced a higher death rate in P2 (2.7% vs. 5.7%, P =0.038). Procedures in P2 were linked to decreased suc-
cess rates but increased reintervention and death.

A logistic regression analysis was conducted to pinpoint predictors of procedural success and freedom from
major adverse limb events (MALE, Fig. 3). Seven factors emerged from the univariate logistic regression analysis
for both outcomes, DFI, amputation, renal impairment, presentation in P2, CLTI, ALI, and a WIfl mean score of
3 (Supplemental Table S2). In univariate analyses, renal impairment and treatment during P2 were significantly
tied to procedural success. Yet, in the multivariate analysis, only presentation during P2 (OR 0.55, 95% CI
[0.39-0.79], P=0.001, Fig. 3A) stood out as a significant independent risk factor for diminished procedural
success. In a further multivariate analysis, DFI (OR 0.50, 95% CI [0.29-0.856], p=0.011), renal impairment (OR
0.37,95% CI [0.21-0.62], P <0.001), treatment during P2 (OR 0.52, 95% CI [0.36-0.74], P <0.001), and a WIfI
mean score of 3 (OR 0.18, 95% CI [0.12-0.28], P <0.001) were identified as independent predictors of reduced
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Consecutive patients with PAD from the
three tertiary medical centers at Beijing,
China, between Jan 2018 and Dec 2021

were reviewed cross-sectionally. Tocluded:

+ Patients with peripheral arterial disease (PAD,
n=1391) including the claudication, acute limb

Patients indexed, n=1391 ischemia (ALI), and chronic limb-threatening
ischemia (CLTT).

* (CLTI is defined as the presence of PAD in
combination with rest pain, gangrene, or a lower
limb ulceration >2 weeks duration.

Excluded:

* Test positive for SARS-CoV-2 (n=2)

* Lower extremity ischemia caused by the venous,
traumatic, embolic, and nonatherosclerotic
etiologies. (n=83)

* Incomplete medical records/Missing data(n=66)

Patients indexed, n= 151

Patients included, n=1240

Study endpoint:

* Primary endpoint: Procedural volume

* Secondary endpoint: Procedural success rates,
Primary major or minor amputation rates,

[ | Independent factors affecting procedural success
Period 1. n=762 Period 2. n=478 and freedom from major adverse limb events
Jan 2018- Dec 2019 Jan 2020 - Dec 2021 (MALE)
\ )
T
{ Data is Compared \
Demographics Procedure volume Procedural In-hospital
and presentation change characteristics outcomes

Fig. 1. Study flow diagram. PAD peripheral arterial disease, ALI acute limb ischemia, CLTI chronic limb
threatening ischemia, MALE major adverse limb events.

Variable |Period 1 (N=762) |Period 2 (N=478) |P Value
In-hospital management, n (%)
Medication 175 (23) 90 (19) 0.084
Elective intervention 488 (64) 220 (46) <0.001
Emergency intervention 99 (13) 168 (35) <0.001

Endovascular 37 (38) 84 (50)

Surgical 20 (20) 18 (11)

Hybrid 26 (26) 15 (9)

Amputation 16 (16) 51 (30)
Revascularization, n (%) N=526 N =440
Endovascular 284 (54) 265 (60) 0.051
Surgical 94 (18) 40 (10) <0.001
Hybrid 85 (16) 48 (11) 0.018
Major amputation 26 (5) 57 (12) <0.001
Minor amputation/debridement | 37 (7) 44 (9) 0.098
Limb preservation, n (%) 699 (92) 377 (79) <0.001

Table 2. Procedural characteristics during Period 1 and Period 2. Major amputation defined as any above the
ankle amputation.
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Fig. 2. Monthly procedure volume change and nonelective proportion in overall cohort. Endo endovascular
procedure, Hybrid hybrid procedure, Surgical surgical repair, Emergency% proportion of emergency procedures
in total volume. Black triangle accounted for emergency procedures of total procedures in each period.

Overall

Procedural success, n (%) 671 (88.1) 397 (83.1) 0.013
Reintervention, n (%) 38 (5.0) 46 (9.6) 0.002
Death, n (%) 23 (3.0) 30 (6.3) 0.006
Total LOS, days, median (IQR) 4(0,6) 6(1,10) <0.001
Claudication 236 (31.0) 38(7.9)

Procedural success, n (%) 222 (94.1) 34(89.5) 0.289
Reintervention, n (%) 9(3.8) 5(13.2) 0.015
Death, n (%) 5(2.1) 2(5.3) 0.254
CLTI 411 (53.9) 334 (69.9)

Procedural success, n (%) 371 (90.3) 294 (88.0) 0.070
Reintervention, n (%) 20 (4.9) 24 (7.2) 0.182
Death, n (%) 11(2.7) 19 (5.7) 0.038
ALI 91 (12.0) 86 (18.0)

Procedural success, n (%) 78 (85.7) 69 (80.2) 0.331
Reintervention, n (%) 9(9.9) 12 (14.0) 0.403
Death, n (%) 7(7.7) 9 (10.5) 0.520

Table 3. In-hospital outcomes in overall population and by presenting symptom during Period 1 and Period
2. CLTI chronic limb-threatening ischemia, ALI acute limb ischemia, IQR interquartile range.
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Renal Impairment

Period 2

Procedural success B Freedom from MALE
OR 95%CI P
OR 95%CI P DFI —eo— 0500  0.293,0855  0.011
10— 1221 0738,2023 0437

Renal Impairment H—' 0368  0.217,0.623 <0.001
Period 2 —e— 0516 0360,0.739  0.001
—e—| 0551 0386,0788  0.001 CLII | > 3 | 0890 0240,3304 0861
WIfI mean score =3 o 0183 0.119,0.280 <0.001

T T 1 1 1 1 1 1

2 3 4 E] 0 2 3 4

0dds Ratio (95% CI) 0dds Ratio (95% CI)

Fig. 3. Multivariate logistic regression analysis for the independent factors affecting procedural success and
freedom from MALE. MALE major adverse limb events, WIfI mean score mean score of Wound, ischemia and
foot infection classification system'.

freedom from MALE (Fig. 3B). Importantly, CLTT wasn’t an independent risk factor for either procedural success
or freedom from MALE.

Discussion

The COVID-19 pandemic has reshaped healthcare delivery globally, with a notable impact on PAD treatment®®.
While there have been reports of reduced lower extremity revascularization in Europe and the USA*', the effects
on PAD and Diabetic Foot Infection (DFI) in Asia are less clear. Our study offers a detailed snapshot, revealing
shifts in patient demographics, clinical features, and PAD procedural volumes during the pandemic. Key observa-
tions include a marked rise in patients (Table 1) with CLTT, ALI, and DFI during the pandemic (P2) compared
to the pre-pandemic period (P1). These patients also showed a higher prevalence of DM and renal impairment
upon admission during P2 (Table 1). Procedural volumes saw a significant dip in P2, with a corresponding rise
in emergency procedures and major amputation rates.

In line with the Centers for Disease Control and Prevention guidelines, Beijing medical institutions suspended
non-urgent elective cases from January 20, 2020. This led to a 25% drop in PAD cases in the initial three months,
followed by a 10% rise in the next three months (Fig. 2). The suspension of elective cases resulted in a surge of
emergency cases with complex arterial diseases and associated conditions like DM, DFI, and renal impairment
during P2 (Table 1). To manage the pandemic’s challenges, we adopted special triage systems and therapeutic
modifications®. Endovascular procedures for PAD were prioritized due to their reduced surgical trauma, quicker
operation time, and shorter hospital stays. This strategy was vital in optimizing limited medical resources and
minimizing COVID-19 transmission risks. Consequently, P2 saw a rise in endovascular procedures and a decline
in open and hybrid surgeries.

However, global studies present varied findings regarding procedural volume changes during the pandemic.
Many indicate that PAD patients experienced intervention delays, potentially heightening major limb amputa-
tion rates in P2%%2*%, Contrarily, a study from Northern Italy showed stable urgent aortic cases but a drop in
emergency room admissions for critical limb ischemia post-lockdown’. Our data indicates that P2 patients
had a higher likelihood of presenting with ALI, CLTI, and DFI, leading to more emergency procedures. This
shift might be attributed to pandemic-related restrictions and patients’ fear of in-hospital infection®”. Other
studies report®® an increase in complex peripheral interventions for wound patients, yet high-volume centers
with experienced operators performing endovascular treatments showed no rise in overall acute amputation
rates. Our analysis revealed that P2 patients had worse Rutherford and WIfI stages, which have been linked to
prolonged wound healing and increased amputation rate!®'®2>*’, The rise in DFI and infra-popliteal lesions in
P2 further exacerbated these stages. The pandemic’s impact on PAD patients may be profound, with reduced
physical activity leading to a heightened risk of thromboembolic diseases®?. This sedentary behavior, coupled
with the therapeutic benefits of exercise on the vascular system™, might explain the worsened Rutherford and
WIAI stages in P2. Despite COVID-19 limitations, an efficient angioplasty service was sustained with reduced
wait times. High mortality among hospitalized patients suggests the need for earlier, more aggressive referral
and treatment of CLTI cases®’.

DFI, a significant MALE risk factor, saw higher amputation rates in P2, possibly due to delayed admissions
and elective procedure cancellations. These patients also faced reduced procedural success but increased rein-
tervention and mortality rates. While some studies found no significant difference in limb salvage rates between
the pre-pandemic and pandemic periods?, others reported increased in-hospital amputation rates during the
pandemic'®. Our findings align with the latter, emphasizing the need for timely intervention, especially during
pandemic outbreaks.

The COVID-19 pandemic has significantly altered healthcare-seeking behaviors and hospital admission
practices, potentially influencing our study outcomes®% It is plausible that patients with milder symptoms of
PAD, particularly those experiencing claudication, may have refrained from seeking hospital care during the P2.
This behavioral shift could have resulted in an apparent increase in the proportion of severe PAD cases among
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hospitalized patients. Furthermore, healthcare systems likely adapted their management strategies for mild
PAD cases between the P1 and P2 periods. Patients who might have been hospitalized pre-pandemic may have
been managed as outpatients or kept under observation during the pandemic, reflecting necessary adaptations
in healthcare delivery®. These changes in patient behavior and hospital practices could explain the observed
differences in PAD severity between P1 and P2, rather than solely representing an actual increase in disease
severity during the pandemic.

In conclusion, the COVID-19 pandemic has undeniably impacted PAD treatment, emphasizing the neces-
sity for adaptive healthcare strategies to ensure optimal patient care during such global crises. While the acute
phase of the COVID-19 pandemic has subsided, our findings have potential implications for future public health
crises, highlighting the need for robust healthcare systems that can maintain essential services for patients with
PAD even during emergencies.

Limitation

This study has several limitations that warrant consideration. Firstly, the findings are largely contingent on the
severity of the COVID-19 wave in Beijing, China, potentially limiting their generalizability to other regions or
countries. The impact of the pandemic varies geographically, influencing healthcare-seeking behaviors and dis-
ease presentations. Our study focused on hospitalized patients, which may not fully represent the entire spectrum
of PAD cases during the pandemic®. Patients with milder symptoms, especially those with claudication, might
have avoided hospital visits due to fear of COVID-19 exposure, potentially leading to an overrepresentation of
severe cases in our P2 cohort. Additionally, changes in hospital admission criteria and management strategies
during the pandemic may have resulted in some mild PAD cases being treated as outpatients or kept under
observation, rather than being admitted. These factors could have skewed our sample towards more severe
cases in P2, potentially overstating the pandemic’s impact on PAD severity. It is plausible that patients during
the COVID-19 era may present with more severe clinical profiles due to delays in seeking medical care, resulting
in advanced disease stages. This trend has been noted in various studies during the pandemic®*%, underscoring
its potential effect on disease severity and outcomes. Secondly, the cross-sectional design of the study precludes
the establishment of causality or temporal relationships between variables. The lack of follow-up data during the
pandemic restricts our understanding of long-term outcomes. Additionally, variations in patient management
across different centers could introduce potential biases. While the zero-COVID policy was indeed unique and
created limitations in our study, it also provided a rare and valuable opportunity to observe the treatment of
PAD patients unaffected by COVID-19 during the pandemic, offering significant insights into the pandemic’s
impact on PAD management over a two-year period and highlighting areas for future research to broaden our
understanding in this field.

Conclusion

During the COVID-19 pandemic, PAD patients’ care was compromised, leading to fewer procedures but more
emergencies and worsened health indicators. Treatment during this period predicted poorer outcomes, especially
in those with DFI, renal issues, and declining WIfI scores, emphasizing the necessity for prompt interventions
and prolonged follow-up in these patients.
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