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Introduction

❑Since the outbreak of COVID-19 infections, it is well known 
that the virus affects disproportionately patients with 
cardiovascular disease.1,2

❑Furthermore, SARS-CoV-2, the causative agent of COVID-19, 
has been shown to establish itself in the host by exploiting 
angiotensin-converting enzyme 2 as its cellular receptor.3 

❑Patients with COVID-19 infection are at risk of developing 
disseminated intravascular coagulation and thrombotic 
complications.1,2

1. Ruan Q, et al. Clinical predictors of mortality due to COVID-19 based on an analysis of data of 150 patients from Wuhan, China. Intensive Care Med. 2020;46:846–848
2. Iida O., Soga Y., Hirano K. Long-term results of direct and indirect endovascular revascularization based on the angiosome concept in patients with critical limb
ischemia presenting with isolated below-the-knee lesions. J Vasc Surg. 2012;55:363–370.
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Objective

❑The main objective of this study was to determine the 
impact of COVID-19 infection in patients with Chronic limb 
threatening ischemia (CLTI), mainly the limb salvage 
estimates rate and the overall survival



Methods

❑The study was approved by the Ethical Committee for Research

❑This was a retrospective, consecutive cohort study of CLTI 
patients with COVID-19 infection admitted at the Vascular and 
Endovascular Surgery Service of the Hospital do Servidor Público
Estadual de São Paulo, between March 2020 and March 2021.

❑The patients were submitted either to revascularization 
(endovascular or open surgery), debridement, minor or major 
amputations and clinical treatment, depending on the clinical 
condition of the patient.



Methods

❑All patients admitted at the hospital were submitted to 
reverse transcription polymerase chain reaction test for 
SARS-Cov-2.

❑If necessary, serologic tests were performed for SARS-Cov-2.

❑Wounds were classified according to the Society for Vascular 
Surgery wound, ischemia and foot infection (WIfI) 
classification system based on 2 blinded and independent 
providers consensus at initial presentation.1

1. De Athayde Soares R, Matielo MF, Brochado-Neto FC, et al. WIfI classification versus angiosome concept: a change in the infrapopliteal angioplasties
paradigm. Ann Vasc Surg. 2021;71:338e345.



Methods

❑The primary outcome variable was the limb salvage rate and overall 
mortality. 
❑The secondary outcome variables were the factors related to overall 

mortality, prognosis of the COVID-19 infection and CLTI and factors 
related to limb loss.
❑Statistical analyses were performed using SPSS 22.0 for Mac-Apple 

(SPSS Inc, Chicago, IL).
❑ The x2 test or Student’s t test were used for univariate analyses.
❑ Analyses of the factors related to overall mortality rate and limb loss 

were made by univariate and multivariable analysis using logistic 
regression. 
❑Statistical significance was defined as a P value of < .05.



Results

❑Overall, 35 patients with CLTI and COVID-19 infection were 
evaluated.

❑The mean age of the patients was 72,51 years, and most of 
them were male (60%).

❑Regarding the comorbidities, arterial hypertension was the 
most prevalent (85.7%), followed by diabetes mellitus (80%) 
and tobacco user (71.4%).

❑There was a higher prevalence of WIfI classification 4 with 
58.8% and Rutherford grade 5 (74.3%).



Results

Overall mortality 40%

Major amputation 23.5%



Results



Results

❑ D-dimer >1,000 mg/dL
❑respiratory symptoms
❑ chest CT compromising higher than 50% of the pulmonary tract
❑ acute kidney failure 
❑chronic kidney disease 
❑Therapeutic anticoagulation
❑WIfI classification



Results
❑D-dimer >1,000 mg/dL
❑WIfI classification

❑Respiratory Symptoms



❑A control group with CLTI patients treated during the same timeframe 1 year 
before the onset of the COVID pandemic in our vascular department; 95 
infrapopliteal endovascular procedures were performed in 95 patients.

❑The mean age was 72.97 ± 8.3 years, with higher prevalence of male gender 
(55.6%).

❑Regarding the WIfI classification subanalysis, there were 22 patients WIfI 1-2 
(23.2%) and 73 patients WIfI 3-4 (76.8%).

❑The overall mortality rate was 2.1%.

❑The limb salvage rate at 360 days was 92.6%.

❑A simple comparison among this present study, showing a 40% overall mortality 
rate, demonstrates an almost 20-fold increase in mortality rate, and a major 
amputation rate of 23.5%, demonstrating a 3-fold increase in limb loss rate with 
the same period 1 year before the COVID-19 pandemic crisis.

Results



Discussion

❑The recent COVID-19 pandemic has significantly increased 
pressure on the healthcare system around the world, leading 
to important changes in the treatment of patients without 
COVID-19, resulting in the most difficult access to care with 
delays in diagnosis and treatment.1

❑The number of amputations performed in 2020 was 
significantly higher than the number performed in the same 
period in 2019, an increase of almost 50%.2

1. Sena G, Gallelli G. An increased severity of peripheral arterial disease in the COVID-19 era foot wounds. J Vasc Surg. 2020;72:758.
2. de Athayde Soares R, Matielo MF, Brochado Neto FC, et al. Impact of calcification and infrapopliteal outflow on the outcome of endovascular treatment

of femoropopliteal occlusive disease. JRSM Cardiovasc Dis. 2019;8:2048004019828941.



Discussion

❑Similarly, in this present article we have noticed an increase 
in amputation rate, higher than 50%, when compared to past 
articles published in our department in 2016, 2018, and 
2019 (23.5%; 7.7%,10%,11%).1,2

❑Causes for Higher rates of amputation:
❑Lockdown in Brazil

❑More Severe forms of CLTI

❑Gangrene and Ulcer

❑D-dimer higher than 1000mg/dl
1. de Athayde Soares R, Matielo MF, Brochado Neto FC, et al. Impact of calcification and infrapopliteal outflow on the outcome of endovascular treatment

of femoropopliteal occlusive disease. JRSM Cardiovasc Dis. 2019;8:2048004019828941.
2. de Athayde Soares R, et al . Number of infrapopliteal arteries undergoing endovascular treatment is not associated with the limb salvage rate in 

patients withcritical limb ischemia. J Vasc Surg. 2016;64:1344e1350.



Discussion

D-Dimer > 1000mg / dl higher mortality
Increasing level of thrombosis



Conclusions
❑COVID-19 has a catastrophic impact among patients with CLTI.

❑The main factors related to overall mortality

❑ D-dimer >1,000 mg/dL

❑respiratory symptoms

❑ chest CT compromising higher than 50% of the pulmonary 
tract

❑ acute kidney failure 

❑chronic kidney disease 
❑Therapeutic anticoagulation

❑WIfI classification



Conclusions

❑The main factors related to Limb Loss
❑ D-dimer >1,000 mg/dL
❑WIfI classification
❑Respiratory Symptoms



Conclusions
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