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ABSTRACT
Background- Majority of patients with Critical limb ischemia (CLI) have multiple

comorbidities, which makes them prone to post-operative complications and delayed recovery
period. This in turn results in increased hospital visits and readmissions. The relative
contributions of patient comorbidities, operative factors and postoperative complications are
unknown and it is not clear which factors are the main drivers of readmissions. Our aim was to
analyze the reasons for readmissions in patients with CLI following successful
revascularization procedure and to report potential areas for focused efforts aimed at
readmission reduction.

Aims and Objectives-The purpose of the study was to study multiple potential drivers of
readmission in patients undergoing revascularization for CLI. Primary objective
was overall readmission to our hospital within 6 months of index procedure. The
secondary objectives were major adverse limb events (MALE), major adverse cardiac
events (MACE) and mortality.

Materials and Methods- This is a Non-randomised, prospective, single centre, observational
study conducted at Jain Institute of Vascular Science, Bangalore. From November 2019 to
December 2020, all patients who underwent successful revascularization for CLI and were
discharged from the vascular surgery service and subsequently readmitted as an inpatient within
6 months of index procedure were included. We divided readmissions into groups based on
their relation to the index surgery and whether or not they are planned. Readmitted patients
were followed up at 6 months; MALE, MACE and mortality were noted. Data analysis included
calculation of the percentages -total overall readmitted patients stratified by characteristics of
the patients’ demographics, index hospitalization details, and readmission specifics. A
multivariate analysis of readmission LOS was conducted based on patient demographics, pre-
existing comorbidities, index LOS, index procedure type, and reason for readmission. A
multivariate analysis comparing the reasons for early (0-30 days) readmission as compared to
late (30- 180days) readmission was also conducted for all readmissions.

Results- During the study period i.e., from November 2019 to December 2020; Out of 1272
admissions to our vascular department, total readmissions were 260 (20.4%), of these
108(41.5%) were revascularized CLI readmissions; Common comorbidities were diabetes
(88.1%), hypertension (59.4%) and cardiac (34.7%); The mean age of those readmitted was
65.6 years; majority belonged to CLI category 4 (58.4%) and were overweight (31.7%); Index
vascular operations included endovascular lower extremity procedures (69.3%), open lower
extremity procedures (8.9%) and hybrid procedures (21.8%); Mean index length of stay (LOS)
was 5.9 days (2.5 days); Patients got readmitted to our institution, on average, within 58.9
days (£50.9 days); Reasons for readmissions were for surgical causes (55.4%), medical causes
(17.8%), and planned procedures (26.7%). Reasons for medical readmissions most commonly
included anemia (28%). Common surgical causes for readmission were for wound care (69%),
graft failure (19.6%) and surgical site infection (7.1%); Of the planned readmissions, most were
for skin grafting (48.1%) and wound care (29.6%); Readmissions mean LOS was 5.2 days (+3.6
days). Majority of the readmission procedures were for wound care (83.2%). We had mortality
rate of 7.9% among readmissions and MALE and MACE was seen among 7.9% and 9.9% of
the patients respectively.



Conclusion- Critical limb ischemia is a challenging disease associated with high readmission
during the first year after revascularization. Expected patient risk factors, such as diabetes,
obesity, renal insufficiency, and cigarette smoking, were less important in predicting
readmission. Our findings suggest that most of the readmissions are unplanned and index
procedure related. The most common reason for unplanned surgical readmissions was surgical,
for wound care. So, careful operative planning and expeditious operations with aggressive
wound management may be the most effective approaches to reducing readmissions. Better
understanding of readmissions following vascular surgery procedures could help lower
readmission rates and adjust policy benchmarks for targeted readmission rates.

Key words — critical limb ischemia (CLI), readmissions, planned and unplanned readmissions



INTRODUCTION

Peripheral arterial disease (PAD) represents a significant form of systemic
atherosclerotic disease and patients with PAD usually have multiple, serious medical conditions
that may be responsible for perioperative complications.' PAD is one of the most common
conditions treated by vascular surgeons. The anatomic level for PAD can be divided into two
groups: aortoiliac occlusive disease and infrainguinal occlusive disease. Aortoiliac occlusive
disease is different from infrainguinal disease in multiple aspects: it represents an aggressive
form of atherosclerosis; patients often present with severe, disabling claudication or critical
limb ischemia.?* Critical limb ischemia (CLI) is the most severe manifestation of peripheral
artery disease affecting the lower extremities leading to major amputation in the absence of
revascularization. The optimal modality for revascularization in the treatment of CLI remains
controversial and is the focus of on-going randomized controlled trials.*”

Symptomatic lower extremity PAD arises from inadequate blood flow, causing oxygen
supply and demand mismatch. Critical limb ischemia (CLI) is the most severe form of lower
extremity PAD. It is defined as lower extremity pain that occurs at rest or in the presence of
ulcers or gangrene, secondary to severe compromise of blood flow. Critical limb ischemia
generally refers to Rutherford categories 4, 5, and 6 (ischemic rest pain, minor tissue loss, and
major tissue loss, respectively).® The National Health and Nutrition Examination Survey
estimated the prevalence of PAD in adults aged 40 years or older at 4.3%; this represents
approximately 5 million individuals in the United States. PAD was defined as an ankle—brachial
index (ABI) of <0.90 in either leg.

Historically, the incidence of CLI was reported to be much lower: only 2% of patients with
symptomatic PAD would progress to CLI. This would account for about 500 to 1000 incident
cases per million populations each year in the United States. Two recent data, however, suggest
that CLI may be more common than previously realized. The Reduction of Atherothrombosis
for Continued Health (REACH) registry showed that among patients with symptomatic PAD,
15% will eventually have a lower limb amputation.®

Patients with PAD are at increased risk of myocardial infarction (MI), stroke, and
cardiovascular death. Among elderly populations with PAD, the incidence of coronary artery
disease and stroke may be as high as 68% and 42%, respectively.® In addition; the relative risk
(RR) of cardiovascular death in patients with PAD is increased almost 6-fold. *> The prognosis
of patients with CLI, however, is even graver. After the onset of symptoms, 25% of patients
with CLI will be dead and 25% will have a major amputation in one year follow up.’

Readmission is a common occurrence that results in increased costs both to the patients

and to the healthcare system as a whole. Under the assumption that at least a fraction of these
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readmissions are related to breakdown in care and poor transition from the inpatient to the
outpatient setting, readmissions have become a marker of quality of care, and reducing
readmissions has become a focus of healthcare reform.’

Up to 21.3% of patients undergoing lower extremity revascularization (LER) for CLI
suffer from an unplanned readmission and 8.5% undergo repeat revascularization within a
month." However, the modality of LER, open or endovascular, did not seem to impact the
readmission rate.?

Furthermore, vascular readmissions reportedly cost more than any other readmission
studied, including coronary artery bypass graft surgery.’® A recent review summarizing the
existing data on risk factors for readmission in vascular surgery patients identified a number of
categories that could be addressed to reduce preventable readmissions, including preoperative,
operative, postoperative, postdischarge, and transitional care factors.* The relative importance
of the many variables that have been found to be risk factors for readmission in vascular
patients is unclear. Preoperative elements such as patient comorbidities and socioeconomic
factors, intraoperative variables such as operation type and length, and postoperative factors
such as discharge destination and occurrence of complication may all play a role in
postoperative readmissions.”> However; approaches to reducing readmissions after vascular
surgery are not well studied, making it difficult to devise reasonable interventions targeted
toward readmission reduction.*

Hospital readmission rates have been increasingly used as a quality-of-care metric, and
reduction in readmissions represents a target for decreasing hospital costs.” Expected
expansion of legislation to include vascular surgical readmission makes it highly relevant to
better understand which patients are at high risk for readmission and allow for the reduction in
readmission rates by developing preventative techniques, specific patient care strategies, and
more accurate metrics to improve quality and reduce costs.*®

Vascular surgery patients are well known as a group of patients with multiple
comorbidities. This not only puts them at higher risk for postoperative complications but also
results in more frequent visits to healthcare professionals, both of which would result in
increased readmission rates.*® As such, when analysing readmission statistics, it is important to
clearly differentiate both between planned and unplanned readmissions as well as readmissions

that were directly related to the principal procedure versus those unrelated.”



REVIEW OF LITERATURE

Postoperative readmissions are frequent in vascular surgery patients, but the reasons are
still uncertain. Lower extremity revascularization for critical limb ischemia (CLI) remains a
subject of clinical equipoise. Readmissions and repeat lower extremity revascularization
increase the cost of care and decrease the value of initial treatment. Optimization of select
chronic conditions, closer follow-up of patients in poor health and those who required return to
the operating room and early detection of surgical site infections may improve readmission
rates.”!

In a study conducted by Caitlin W Hicks et al in Baltimore to study the predictors of
postdischarge infections and unplanned readmissions especially operative variables in vascular
surgery, it was reported that thirty-day readmission occurred in 10%, of which 91% were
unplanned. Of the unplanned readmissions, 61% were related to the index vascular surgery
procedure. Infectious complications were the most common reason for a surgery-related
readmission (39%), with surgical site infection being the most common type of infection related
to unplanned readmission. Multivariable analysis showed the top five preoperative risk factors
for postdischarge infections were the presence of a preoperative open wound, inpatient
operation, obesity, work relative value unit, and insulin-dependent diabetes. When operative
and postoperative factors were included in the model, total operative time was the strongest
predictor of postdischarge infectious complications followed by presence of a preoperative
open wound (OR, 1.5), inpatient operation (OR, 2), obesity (OR, 1.8), and discharge to
rehabilitation facility (OR, 1.7; P < .001 for all). Insulin-dependent diabetes, cigarette smoking,
dialysis dependence, and female gender were also predictive, albeit with smaller effects.'®

Natalia Glebova et al studied about drivers of readmissions in vascular surgery patients; it
was found that the unplanned readmission rate was 9.3%. The preoperative model based on
patient demographics and comorbidities predicted readmission risk with a low C index of 0.67;
the top five predictors of readmission were American Society of Anaesthesiologists class,
preoperative open wound, inpatient operation, dialysis dependence, and diabetes mellitus. The
postoperative model using operative factors and postoperative complications predicted
readmission risk better (C index, 0.78); postoperative complications were the most significant
predictor of readmission, overpowering patient comorbidities. Importantly, postoperative
complications identified before discharge from the hospital were not a strong predictor of
readmission as the model using pre-discharge postoperative complications had a similar C
index to our preoperative model (0.68). The top five predictors of readmission were post-
discharge deep space infection, superficial surgical site infection, pneumonia, myocardial

infection and sepsis.?



A study was conducted by Georges Tahhan et al in 2016; they identified 649 vascular
surgery discharges with 135 (21%) readmissions. Common comorbidities were diabetes (56%),
coronary artery disease (40%), congestive heart failure (24%), and chronic obstructive
pulmonary disease (19%). Index vascular operations included open lower extremity procedures
(39%), diagnostic angiograms (35%), endovascular lower extremity procedures (16%), dialysis
access procedures (7%), carotid/cerebrovascular procedures (7%), amputations (6%), and
abdominal aortic procedures (5%). Average index length of stay (LOS) was 7.48 days (+6.73
days). Reasons for readmissions were for medical causes (43%), surgical complications
(35.5%), and planned procedures (21.5%). Reasons for medical readmissions most commonly
included malaise or failure to thrive (28%), unrelated infection (24%), and hypoxia/CHF
complications (21%). Common surgical causes for readmission were surgical site infections
(69%), graft failure (19%), and bleeding complications (8%). Of the planned readmissions,
procedures were at the same site (79%), a different site (14%), and planned podiatry procedures
(7%). Readmission LOS was on average 7.43 days (+7.22 days)."

Pardis Pooshpas et al conducted a study in 2018 to study the factors associated with
increased risk of unplanned hospital readmission after endovascular aortoiliac interventions, it
was found that out of 823 patients, 86 were readmitted. Readmission was related to the
principal procedure in 48 (73.9%) patients. A total of 61 (7%) patients underwent an unplanned
operation within 30 days after the index procedure. A multivariable logistic regression model
identified the following variables to be significantly associated with 30-day risk of readmission:
the use of pre-procedural beta blocker, external/internal iliac intervention, critical limb
ischemia, and unplanned return to the operating room. The predicted probability of readmission
was as follows: 5.5% for critical limb ischemia, 5.9% for external iliac artery
angioplasty/stenting, 6.2% for preoperative beta blockers, 17.7% for patients with cardiac
arrest, 27% for unplanned return to the operating room and 94.7% for patients with all of these
risk factors.!

Rami Tadros et al studied about defining types and determining risk factors for vascular
surgery readmissions in New York. The overall 30-day readmission rate was 21.9% (n=213).
The related, unplanned readmission cohort (n=83) had the highest readmission rate at 8.5%.
The related, planned readmission rate was 5.9% (n=58), while the unrelated, unplanned
readmission rate was 5.6% (n=55). In contrast, the overall 1-year readmission rate was 40.0%
(n=389), with the largest category being unplanned, unrelated readmissions at 19.7% (n=191).
The related, unplanned readmission rate was 8.7% n=85) while the related, planned readmission
rate was 5.7% (n=55). Compared to other types of readmissions, unplanned, related
readmissions tended to affect patients who were younger, had poor glycaemic control and had
higher BMIs.?°



Work by Jencks et al. provides much of the basis of our current understanding of the
issue of 30-day readmissions. While the average estimated readmission rate for Medicare
patients for all-comers is as high as 18% of patients, readmission rates vary by geographic area
and by specialty, with an average 11.1% of surgical patients readmitted within 30 days of
discharge.?

Within surgical specialties, readmission rates also vary. In a recent study within the VA
population, 16% of vascular patients were readmitted within 30 days of discharge compared to
only 9.6% of orthopaedic patients. Indeed, unplanned readmission rates for vascular surgery
patients are high, and range from 9.3% to 24% Surgery for peripheral vascular disease had the
third highest rate of 30-day readmission behind only congestive HF and psychosis.?®

Ninety-day readmission rates climb significantly higher, to an average 17.9% for
vascular patients tracked in the American College of Surgeons National Surgical Quality
Improvement Program (ACS-NSQIP).*

Orr et al. found that readmissions potentially requiring repeat intervention, including
endoleaks and graft occlusion, were associated with significantly higher median costs than
complications that could potentially be managed non-operatively including surgical site
infections.?

In a single institution trial, among 605 open procedures and 421 endovascular
procedures there was no significant difference between the two groups in terms of index
hospitalization institutional cost ($27,653 vs. $23,999), unplanned readmission rates (16.9% vs.
17.8%), or cost of readmission ($19,117 vs. $17,887).%°

Brooke et al. reported a framework to address the issue of readmissions in vascular
surgery across various phases of care from patient selection to post procedure follow-up, and
point out the various opportunities for complications in patient care as well as research at each
phase.?’

In one study by Joynt KE et al. the most frequent reasons for readmission included new
soft tissue infections, either related to intravenous drug use (16.8%) or de novo (13.3%), or to
disposition support issues (14.5%)2 Furthermore, according to van Walraven et al. the degree
to which readmissions are preventable, even those that are related to the index hospitalization or
hospital level factors has also been raised as a concern. Some estimates report that less than
one-third of all readmissions are actually preventable.?

There has been concern that a move toward enhanced recovery pathways and earlier
discharge may drive increases in readmission rates. However, in both cases, this has not been
seen.® In fact; it appears that standardizing care likely leads to better coordination and fewer
deviations from care pathways and that stronger adherence to pathways are associated with

better outcomes and decreased readmissions. !



In a recent report by Lachat et al. describing the safety and feasibility of outpatient
endovascular aneurysm repair, postoperative morbidity was minimal, and readmission occurred
in only 4% of patients. The authors also noted that use of an outpatient model minimized
delirium, which is common in elderly patients recovering from inpatient vascular surgery, and

cost significantly less than a standard inpatient model approach.*



AIMS AND OBJECTIVES

AIMS

Aim of this study was to study multiple potential drivers of readmission in patients

undergoing revascularization for CLI.

OBJECTIVES

Primary: Overall readmission to our hospital within 6 months of index procedure

Secondary:

1. Overall 6 months morbidity ( MALE and MACE)

2. Overall 6 months mortality



MATERIALS AND METHODS

Study Setting: The study was conducted at single centre in Jain Institute of VVascular Sciences
(JIVAS) Bhagwan Mahaveer Jain Hospital, Vasanth Nagar, Bengaluru.

Study Duration: Recruitment period: November 2019- October 2020 (1 year)

Follow up period: November 2020- April 2021 (6 months)
Study Design: Non-randomised, prospective, single centre, observational study.

Study sample: All patients presenting to the Jain Institute of Vascular Sciences (JIVAS) with

Critical Limb Ischemia undergoing revascularization.
Sample size: Minimum of 100 patients who have underwent successful revascularization

Inclusion criteria:

All patients who underwent successful revascularization for Critical Limb Ischemia and
are discharged from the vascular surgery service and subsequently readmitted as an inpatient

within 6 months of index procedure

Exclusion criteria

 Patients with unsuccessful index procedure.
* Planned major amputation during index admission.
* Open and endovascular infra renal aortic aneurysm repairs.

Methodology:

* We divided readmissions into groups based on their relation to the index surgery and
whether or not they are planned.

» Data analysis included calculation of the percentages -total overall readmitted patients
stratified by characteristics of the patients’ demographics, index hospitalization details,

and readmission specifics.

» The percentages were also calculated as a factor of unplanned medical, unplanned

surgical and planned readmissions for each characteristic.
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* A multivariate analysis of readmission LOS was conducted based on patient

demographics, pre-existing comorbidities, index LOS, index procedure type, and reason

for readmission.

* A multivariate analysis comparing the reasons for early (0-30 days) readmission as

compared to late (30- 180days) readmission was also conducted for all readmissions.

Index admission characteristics

» Information regarding the patient’s index hospitalization investigated was

(@]

o

o

o

Demographic information including age, gender.
Diagnosis- CLI Category (Rutherford classification)
Length of stay (LOS)

Planned length of follow-up

» Comorbidities

o

Diabetes

Hypertension

Dyslipidaemia

Congestive heart failure/ Coronary artery disease (CVS)
Stroke/transient ischemic attack (CNS)

Chronic obstructive pulmonary disease (Pulmonary)
Renal dysfunction

Obesity (BMI >30)

Underweight (BMI1<18.5)

Smoking

Alcohol

» Index procedures were categorized as

o

Open lower extremity revascularization

11



o Endovascular lower extremity revascularization and
o Hybrid procedures (Open + Endovascular)
» Index Admission vascular intervention characteristics studied were
o Vascular procedure
e Bypass
e Angioplasty
e Stenting
o Procedure’s technical success
o Concurrent wound care procedure
o MACE (Major Adverse Cardiac Events)
o MALE (Major Adverse Limb Events)
o Major bleeding requiring blood transfusion
o Renal dysfunction
o Cerebrovascular accidents (CVA)

Readmission characteristics

» Readmission —

o Planned readmission / Unplanned readmission

o Related to index surgery / Not related to index surgery
» Admission from —Emergency room( ER) / Out patient department(OPD)
> Days after discharge got readmitted
» Readmission diagnosis /Causes -

o Medical-

* Anaemia

e Diabetes related

12



» Pulmonary

MACE

« CVA

Renal dysfunction
o Surgical-
+ Graft failure
+ Surgical site infection (SSI)

* Pseudo aneurysm

Bleeding
» Wound care
» Treatment at readmission
o Medical
o Surgical -- Major re-intervention of treated arterial segment
*  Open
» Endovascular
-- Wound care procedures
» Length of hospital stay
Follow up:
At the end of 6 months, the following are noted
e MALE
e MACE
e Death due to any cause

Ethical Consideration

Ethical clearance was taken from Ethical Committee before conducting the study.
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STATISTICAL METHODS:

Following statistical methods were applied in the study:

Results on continuous measurements are presented on Mean £ SD (Min-Max) and
results on categorical measurements are presented in Number (%). Significance is

assessed at 5 % level of significance.
e Student ‘t’ test
e Chi-square/ Fisher Exact test has been used to find the significance of study

parameters on categorical scale between two or more groups.

e One Way Anova

Significant figures

+ Suggestive significance (P value: 0.05<P<0.10)
* Moderately significant (P value:0.01<P<0.05)

** Strongly significant (P value: P<0.01)

Statistical software: The Statistical software namely SAS 9.2, SPSS 15.0, Stata 10.1, MedCalc

9.0.1, Systat 12.0 and R environment ver.2.11.1 were used for the analysis of the data and

Microsoft word and Excel have been used to generate graphs, tables etc
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RESULTS

During the study period i.e., from November 2019 to December 2020, there were total 1272
admissions to vascular department, of these revascularized CLI patients’ admissions were 621.
During this period total readmissions were 260. Among the readmissions 108 were
revascularized CLI patients’ readmissions, 9 were revascularized ALI patients’ readmissions
and 143 were readmissions due to other causes. We excluded 7 patients of CLI
revascularization based on exclusion criteria (technical failure-5, planned major amputation-2).
We included 80 revascularized CLI patients in the current study. Of these 80 patients, 3 patients
were admitted thrice and 15 patients were admitted twice within 6 months of index procedure,
accounting for 22.5% (13/80) of patients. So, in total 101 readmissions were studied in this

analysis.

Figure 1: Flow chart of study design

Total Admissions to JIVAS
(Nov 2019- Oct 2020)

1272

Total readmissions

260 (20.4%)

CLI readmissions ALI readmissions Others
108 (41.5%) 9 (3.5%) 143 (55%)

Included 101
Excluded 7 ) .
(80 patients)
— Technical failure 5

Planned Major

amputation 2
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Of the 101 admissions who were readmitted within 6 months after discharge from the vascular

surgery service at our institution during the study period, the baseline characteristics of

readmitted patients is represented in Table 1. The mean age of those readmitted was 65.6 years

with SD of 9.9 years, and most patients were males (77.2%). The majority of readmitted patients

were either overweight (31.7%) or obese (31.7%). The most commonly observed comorbidity of

those readmitted was diabetes (88.1%), followed by hypertension (59.4%) and cardiac co-

morbidities (34.7%). 38.6% had history of smoking.

Tablel: Baseline characteristics of patients readmitted

Variables Frequency Percentage
Gender Male 78 77.2%
Female 23 22.8%
Age <60 years 30 29.7%
>60 years 71 70.3%
BMI Underweight (<18.5kg/m?) 4 4%
Normal (18.5 to 24.9kg/m? 33 32.7%
Overweight (25 to 29.9kg/m? 32 31.7%
Obese (>30kg/m?) 32 31.7%
Co- Anaemia 34 33.7%
morbidities Diabetes 89 88.1%
Hypertension 60 59.4%
Dyslipidaemia 9 8.9%
Renal 19 18.8%
Pulmonary 6 5.9%
Cardiac 35 34.7%
CNS 5 9%
Habits Smoking 39 38.6%
Alcohol consumption 5 5%

16




Figure 2: Pie chart for gender distribution

= Male

= Female

Figure 3: Bar graph for age distribution

80.00%

70.30%

70.00%

60.00%

50.00%

40.00% 29.70%
30.00%
20.00%

10.00%

0.00%

>60 years
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Table 2 shows the index admission characteristics of the patients. Majority of the cases were
left limb revascularization (51.5%) and presented without any past history of revascularization

(75.2%) and belonged to CLI category 5 (66.3%)

Table 2: Index admission characteristics of the patients

Variables Frequency Percentage

Laterality Right 49 48.5%

Left 52 51.5%
Past history of Yes 25 24.8%
revascularization

No 76 75.2%
CLI category 4 6 5.9%

5 67 66.3%

6 28 271.7%

Figure 4: Bar graph for CLI Category

70.00% 66.30%

60.00%
50.00%

40.00%

27.70%

30.00%

20.00%
5.90%

0.00%

CLI 4 CLIS CLI6
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For all readmitted patients, the mean index hospital LOS was 5.9 (+2.5days). Hospitalized
inpatients in this sample underwent open procedures (8.9%) like femoro-popliteal bypass
(5.6%) axillo bifemoral bypass (1%), fem-fem crossover bypass (1%), and iliac to popliteal
bypass (1%). Endovascular procedures were done in 69.3% of patients, while Hybrid
procedures (Open+Endovascular) were done in 21.8% of patients. The most common
endovascular procedure was infrapopliteal angioplasty (32.7%) followed by femoropopliteal +
infrapopliteal angioplasty (15.8%) and SFA stenting (8.9%). In 62.3% of patients a concomitant
wound care procedure was done. Most of the index admissions were elective (93.1%). All cases
achieved technical success (100%) and about 21.8% patients had blood transfusion post

revascularisation, 7.9% had MALE, 4% had MACE and 5.9% had SSI (Table 3).

Table 3: Index procedure characteristics of patients

Variables Frequency Percentage
Index Open procedure 9 8.9%
Procedure Endovascular procedure 70 69.3%

Hybrid procedure 22 21.8%
CO; 17 16.8%
Bypass with graft 15 14.9%
Wound care procedure 64 63.3%
Index Emergency 7 6.9%
admission Elective 94 93.1%
Post- Technical success* 101* 100%
procedure  \jaior Adverse Limb Events (MALE) 8 7.9%
outcome Major Adverse Cardiac Events (MACE) 4 4%
Surgical Site Infection (SSI) 6 5.9%
Blood transfusion 22 21.8%
Renal dysfunction 3 3%

*Patients with technical success only were included in the study

19




Readmissions were classified into three separate groups: Readmissions that occurred between

0-30 days (n=44), 31-60 days (n=21) and >60 days (n=36). Patients got readmitted to our

institution, on average, within 58.9 days with SD 50.9 days. A total of 43.6% of patients were

deemed early readmissions within 30 days, of which 13 admissions were within 10 days of

index discharge and 56.4% were late readmissions (>30 days). The unplanned readmissions had

the highest readmission rate at 73.2%, while the planned readmission rate was 26.8%. About

82.2% of readmissions were index procedure related, while 17.8% were unrelated to the index

procedure. Many (40.7%) of the planned readmissions were early. There was no statistical

difference in the multivariate analysis between reasons for readmission as no parameters were

significant when chi-square test was applied (p>0.05) (Table 4)

Table 4. Comparison of Reasons for Early and Late Readmission

Variables Readmission Days p-value
Early Late
0 to | 31-60days >60 days
30days
Gender Male 10 (22.7%) 4 (19%) 9 (25%) 0.91
Female 34 (77.3%) 17 (81%) 27 (75%)
Age <60 years 12(27.3%) 8 (38.1%) 10 (27.8%) 0.637
>60 years 32 (72.7%) | 13 (61.9%) | 26 (72.2%)
BMI Underweight 3 (6.8%) 0 1(2.8) 0.738
(<18.5kg/m?)
Normal (185 to| 14 (31.8%) 7 (33.3%) 12 (33.3%)
24.9kg/m?
Overweight (25 to| 14 (31.8%) 9 (42.9%) 9 (25%)
29.9kg/m?)
Obese (>30kg/m?) 13 (29.5%) 5 (23.8%) 14 (38.9%)
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Co- Anaemia 16 (36.4%) 6 (28.6%) 12 (33.3%) 0.795
morbidities
Diabetes 36 (81.8%) | 19 (90.5%) | 34 (94.4%) 0.247
Hypertension 23 (52.3%) | 15(71.4%) | 22 (61.1%) 0.328
Dyslipidaemia 5 (11.4%) 0 4 (11.1%) 0.316
Renal Dysfunction 8 (18.2%) 3 (14.3%) 8 (22.2%) 0.847
Pulmonary 2 (4.5%) 1 (4.8%) 3 (8.3%) 0.862
Cardiac 12 (27.3) 9 (42.9%) 13 (36.1%) 0.799
CNS 3 (6.8%) 0 2 (5.6%) 0.716
Habits Smoking 17 (38.6%) 8 (38.1%) 14 (38.9%) 1
Alcohol consumption 2 (4.5%) 1 (4.8%) 2 (5.6%) 1
Index procedure related 41 (93.2%) | 19(90.5%) | 23 (63.9%) 0.001
Planned 11 (25%) 4 (19%) 12 (33.3%) 0.516
Unplanned 33 (75%) 17 (81%) 24 (66.7%)
Same Yes 44 (100%) | 20 (95.2%) | 35(97.2%) 0.39
side
No 0 1 (4.8%) 1 (2.8%)
Medical | Diabetes complication 2 (4.5%) 0 0 0.686
cause
Anaemia/blood transfusion 4 (9.1%) 3 (14.3%) 2 (5.6%) 0.537
Septic shock 0 0 2 (5.6%) 0.166
Renal Dysfunction 0 1 (4.8%) 3 (8.3%) 0.144
Pulmonary 2 (4.5%) 0 3 (8.3%) 0.52
Cardiac 1 (2.3%) 0 1(2.8%) 1
Surgical | SSI 2 (4.5%) 0 2 (5.6%) 0.825
cause
Graft failure 3 (6.8%) 1(4.8%) 7 (19.4%) 0.186
Pseudo aneurysm 1(2.3% 0 0 0.813
Wound care 24 (77.3%) | 13(85.7%) | 27 (72.2%) 0.16
(Amputation/Debridement)
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Table 5. shows the reasons for readmissions following discharge. Majority of the readmissions

were due

to surgical

cause (55.4%) especially for

(Amputation/Debridement) (71.5%).

Wound care procedure

Table 5. Reasons for Readmission Following Discharge

Readmission Frequency (%)
Planned  readmissions | Split skin grafting (SSG) 13 (48.1%)
(n=27) Wound care procedure 8 (29.6%)
Medical readmissions | Diabetes complication 2 (11.1%)
(n=18) Anaemia/blood transfusion 9 (50%)
Septic shock 2 (11.1%)
Renal dysfunction 4 (22.2%)
Pulmonary 5 (27.8%)
Cardiac 2 (11.1%)
CVA/FND 0
Surgical  readmissions | SSI 4 (7.1%)
(n=56) Graft failure 11 (19.6%)

(Amputation/Debridement)

Bleeding 0
Pseudo aneurysm 1 (1.8%)
Wound care 40 (71.5%)

Majority of the patients who were readmitted back to the vascular surgery service were

readmitted with surgical cause (55.4%). The readmitted LOS for these patients was differed

significantly between three groups viz., planned readmission, medical cause readmission and

surgical cause readmission (P<0.05) when one-way ANOVA was done.
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Majority of the planned and surgical readmissions were males and medical readmissions were
females and this was statistically significant when chi-square test was applied (p<0.05).

Majority of the medical readmissions were having anaemia and majority of the surgical
readmissions were smokers and this difference was statistically significant when chi-square test

was applied (p<0.05) (Table 6).

Table 6: Characteristics of Readmission Hospitalization.

Variables Planned Surgical Medical p-value
Readmission | Readmission | Readmission
(n=27) (n=56) (n=18)

Mean Length of stay 4.96 (4.4) 4.61 (1.7) 7.4 (5.5) 0.013

Gender Male 24 (88.9%) | 46 (82.1%) | 8 (44.4%) 0.002
Female 3 (11.1%) 10 (17.9%) | 10 (55.6%)

Age <60 years 9 (33.3%) 15 (26.8%) | 6 (33.3%) 0.797
>60 years 18 (66.7%) | 41(73.2%) | 12 (66.7%)

BMI Underweight 2 (7.4%) 2 (3.6%) 0 0.268
Normal 9 (33.3%) 19 (33.9%) | 5(27.8%)
Overweight 7 (25.9%) 18 (32.1%) 7 (38.9%)
Obese 9 (33.3%) 17 (30.4%) 6 (33.3%)

Co- Anaemia 9 (33.3%) 11 (19.6%) 14 (77.8%) <0.001

morbidities | Diapetes 25(92.6%) | 48(85.7%) | 16 (88.9%) 0.775
Hypertension 14 (51.9%) 37 (66.1%) 9 (50%) 0.292
Dyslipidaemia 3(11.1%) 3 (5.4%) 3 (16.7%) 0.212
Renal 4 (14.8%) 10 (17.9%) 5 (27.8%) 0.543
Pulmonary 1 (3.7%) 3 (5.4%) 2 (11.1%) 0.619
Cardiac 8 (29.6%) 19 (33.9%) | 7(38.9%) 0.766
CNS 1 (3.7%) 3 (5.4%) 1 (5.6%) 1

Habits Smoking 11 (40.7%) | 26 (46.4%) | 2 (11.1%) 0.019
Alcohol 1 (3.7%) 4 (7.1%) 0 0.830
consumption
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Table 7 shows the treatment and outcomes of readmissions. The mean length of stay of
readmissions was 5.2 days with SD 3.6 days. Majority of the readmission procedures were for
wound care (83.2%). We had mortality rate of 7.9% among readmissions and MALE and

MACE was seen among 8 and 10 patients respectively during the 6 months follow up.

Table 7: Treatment and outcomes of readmissions

Variables Frequency Percentage
Readmission | Medical Treatment 6 5.9%
Procedure
Surgical procedure- Open 7 6.9%
Surgical procedure- Endovascular procedure 6 5.9%
Surgical procedure- Wound care 84 83.2%
Post- Mortality 8 7.9%
procedure
outcome Major Adverse Limb Events (MALE) 8 7.9%
Major Adverse Cardiac Events (MACE) 10 9.9%
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Table 8 shows the mean day for readmission after index discharge. There were no variables

which has significant effect on mean days to readmission after index discharge when t-

testt ANOVA was applied (p>0.05)

Table 8: Mean days to readmission after index discharge

Variables Mean (SD) p-value
CLI category | 4 59.33 (51.8) 0.243
5 53.3(49.1)

6 72.3 (51.3)

Gender Male 59.6 (51.4) 0.814
Female 56.7 (50.2)

Age <60 years 59.4 (48.7) 0.949
>60 years 58.7 (52.1)

BMI Underweight (<18.5kg/m?) 50.75 (67.8) 0.76
Normal (18.5 to 24.9kg/m?) 63.1 (55.7)

Overweight (25 to 29.9kg/m?) 51.6 (44.4)

Obese (>30kg/m?) 62.9 (51.3)
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DISCUSSION

Studies suggest that patients undergoing vascular surgery operations are at a higher risk for
readmission as compared to other specialties due to a high prevalence of planned operations and
pre-existing comorbidities. Also in some cases, the reasons for these readmissions are not well
characterized. To an extent, it also reflects on the quality of patient care. Therefore, it is
important to identify patients at high risk for readmission and to characterize the risk factors for

readmission**

The present study describes the significance of understanding the nature of readmission of
patients to the vascular department. The most common causes of vascular surgery readmissions

and the factors that are associated with these readmissions were analysed in the study.

Lower extremity revascularization is associated with the greatest risk of readmission, at 15.2%

in a study by lannuzzi et al **

Previously reported ranges vary widely from <10% to >20% after
lower extremity bypass. Vogel et al evaluated readmissions among patients undergoing
procedures for peripheral arterial disease within the Health Facts database and found a 14.5%
30-day readmission rate. The additional risk factors that they identified included length of stay,
aspartate aminotransferase, and >30 medications ordered. The Vogel study was able to identify
the cause of readmission, and found that 22.1% of readmissions were secondary to surgical

infection.®®

The overall Vascular readmissions in a year, seen in our study were 20.2% (260/1272), while
the post revascularization, CLI readmissions were 41.5% (108/260) and 22.5% (13/80) of
patients got readmitted more than once. Most patients that get readmitted once are likely to be
subject to a second readmission and approximately a quarter of patients treated with
revascularization for CLI will undergo a second procedure regardless of the initial modality of
treatment, open or endovascular. In fact, Turley et al., when examining readmissions among
Medicare beneficiaries treated with peripheral endovascular interventions performed in the
inpatient setting, showed an incidence of repeat revascularization of 25.1 at 1 year.*

Approximately 1 in 5 patients were readmitted to Boston Medical Centre within 30 days
following discharge from the vascular surgery service, and this includes both unplanned and
planned readmissions. It is common practice on vascular surgery services to stage procedures
(eg, to evaluate patients with an angiogram during index procedure and then plan a follow-up
readmission for a surgical intervention). These planned readmissions inflate vascular

readmission rates, causing them to appear higher than most other surgical specialties.’® As
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demonstrated in our study, planned readmissions accounted for 21% of all readmissions. Once
adjusted for planned readmissions, the readmission rate dropped to 16.33%, which nears the
national surgical readmission rate of 15.6% for all specialties. Also surgical patients readmitted
following a major vascular surgery procedure were more likely to be readmitted for medical
causes than for surgical complications. Vascular surgery patients have been shown to be prone

to readmission for pre-existing comorbidities.*’

In order to understand the reasons for readmission and the risk factor, studying the
characteristics of index admission is of utmost importance. Our study noted that majority of
such patients had undergone endovascular procedure during the index admission period and the
most common procedure was infra-popliteal angioplasty. Further, to understand the time period
between the index admission and readmission, we categorized the patients into three categories,
as early (0-30 days) and late (31-60 days and >60 days). However, there was no significant
difference seen between the groups from the results of multivariate analysis. Wound care was
noted to be one of the major reasons for readmission. Planned and surgical readmissions were
common among men when compared to women who got readmitted mainly for medical causes.

Anaemia and history of smoking were significantly noted among readmissions.
Characteristics of readmitted patients:

Older age group patients were likely to get readmitted for endovascular studies as noted in a
study by Ochoa Chaar C et al. where in the patients undergoing endovascular revascularization
were more likely to have diabetes and end stage renal disease. The study also reported that
patients undergoing open revascularization were more likely to be smokers®! As compared to
patients in other surgical specialties, vascular surgery patients are more likely to smoke and to
have a history of dyspnoea, functional dependence, severe COPD, CHF, hypertension, acute
renal failure, an open wound, and/or bleeding disorders. Furthermore, these patients are more
frequently dialysis dependent and more often use long-term steroids for a chronic condition.?
According to our study diabetes, hypertension and cardiac comorbidities were the common
comorbidities observed in the readmission group. Mostly because of the smaller sample size
compared to much larger samples in similar database studies, it did not carry enough statistical

power for some variables.

Index admission characteristics of patients:

The average age of those readmitted was 66 years according to a study by Tahhan G et al.

which was consistent with our study. And the majority of readmitted patients were either
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overweight (35%) or obese (30%) and were admitted to the hospital with at least 1 comorbidity.

Similar findings were noted in our study.*®

Our findings indicated that majority of the patients were smokers and had a history of diabetes.
This was consistent with a study done by Gupta PK et al.*” A study by Tadros G et al. showed
similar findings where majority of the patients were smokers and had history of diabetes.
However, strong association demonstrated by this study with BMI was not consistent with our

present study.?
Reasons for early and late readmissions:

Wound care (amputation/debridement), anaemia requiring blood transfusion, diabetes
complication were the most common reasons for readmission noted in our study. Ochoa Chaar
C et al. reported similar findings with atherosclerosis of the extremities with gangrene,

ulceration and septicaemia being the most common diagnosis for readmissions.*

In a study conducted by Caitlin W. Hicks et al. it was noted that among the readmissions 91%
were unplanned, of which 61% were related to the index vascular surgery procedure, while in
our study 73.2% were unplanned readmissions and 83.2% were related to the index procedure.*®
Gupta PK et al. noted that surgical patients readmitted following a major vascular surgery
procedure were more likely to be readmitted for medical causes than for surgical complications.

This was in contrast to our present study.>’

Dialysis dependence and diabetes mellitus were reported to be the top five predictors of
readmission by Glebova et al. Post discharge deep space infection, superficial surgical site
infection, pneumonia, myocardial infection, and sepsis were also found to be the predictors of

|.22

readmission in the final model.?? Similar findings were also reported by Pardis et al.> However,

our study did not show statistically significant difference among these categories

Surgical site infection was the most common reason for unplanned readmission, with
superficial surgical site infections accounting for 30% of readmissions and deep surgical site
infections accounting for 19%. The most common vascular operations associated with
readmission for infection were lower extremity bypass and amputation.'® Recent studies also
reported that wound complications are the most common cause for readmission after some
vascular operations. These data suggest that postoperative infections, particularly those
associated with surgical wounds, are frequent and morbid complications of vascular surgery.

This is in contrast with our study where the finding was not statistically significant.'® %

In the study by Tahhan et al, planned readmissions were most frequently seen after diagnostic
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angiogram (62%) or endovascular lower extremity interventions (24%). Patients readmitted for
surgical complications were commonly readmitted after open lower extremity procedures
(60%) or diagnostic angiograms (27%) and typically had longer index hospital stays (8.47 days)
than those with either planned (4.72 days) or medical readmissions (8.03 days). Concurrent
wound care procedures were transmetatarsal amputation (TMA) (29%), isolated toe or

metatarsal resections (43%), and debridement’s (29%).'®

In a recent study, one of the major contributing factors for the sharp increase in planned
readmissions was found to be higher proportions of amputations and peripheral
revascularizations. Readmission rates for amputations and peripheral revascularization have
been consistently higher than other vascular procedures as reported by Gupta PK et al.* and

lannuzzi et al.**

Mean days of readmisision and Length of stay:

Ochoa Chaar C et al. reported that more than a third of patients undergoing revascularization
for CLI get admitted at least once during the subsequent year. In our study, majority of patients
got readmitted within 3 months of discharge following index admission. The study also
reported that inpatient mortality was 1.6 with no difference between the open and

revascularization groups. We had mortality rate of 7.9% among readmissions in our study.?

Average index length of stay was noted to be 7.48 days (+6.73 days) by a study done by Tahhan
et al. which was consistent with our study. However, the association was not statistically
significant.’® Reasons for readmissions were for medical causes (43%), surgical complications
(35.5%), and planned procedures (21.5%). Based on their definition of preventable readmission,
a study by Dawes et al. determined that 21% of their readmissions were preventable, 49% with
closer follow-up after discharge, 42% with outpatient management, and 9% by avoiding pre-
mature discharge.® A study regarding the duration of hospital stay and incidence of
readmission suggested that by reducing patients’ in-hospital length of stay, exposure to
unnecessary risks such as nosocomial infections could be reduced, which rises steadily as the
hospital length of stay increases. This in turn could reduce the overall risk of postoperative

infection and ultimately postoperative readmissions, especially among high-risk patients.*

As described in the McPhee study, despite increased awareness, readmission rates did not
decrease over time, which may suggest that the inclusion of the complex but smaller vascular
patient population in an incentive based readmission program may not have as large of an

economic impact as other larger-volume, higher-cost diagnoses.*°
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Readmission rates can be reduced through faster patient recognition and early identification of a
potential infection or other complication. Additionally, because postdischarge complications are
often difficult to predict, preoperative optimization of comorbidities such as diabetes and CAD,

where possible, may also help to reduce readmissions.**
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CONCLUSIONS

Critical limb ischemia is a challenging disease associated with high readmission during
the first year after revascularization.

Expected patient risk factors, such as diabetes, obesity, renal insufficiency, and
cigarette smoking, were less important in predicting readmission days.

Our findings suggest that most of the readmissions are unplanned and index procedure
related, with surgical causes being the common reason for readmission.

Reasons for unplanned medical readmissions included anaemia and blood transfusion.
The most common reason for unplanned surgical readmissions was for wound care.

So, careful operative planning and expeditious operations may be the most effective
approaches to reducing readmissions in vascular surgery patients.

Better understanding of readmissions following vascular surgery procedures could help

lower readmission rates and adjust policy benchmarks for targeted readmission rates.
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LIMITATIONS

The limitations of this study were
The number of subjects included was small
The duration of follow up was short

Patients readmitted to a hospital other than our centre could not be included in the

study
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SUMMARY

This is a Non-randomised, prospective, single centre, observational study conducted at Jain
Institute of Vascular Science, Bangalore. From November 2019 to December 2020, all patients
who underwent successful revascularization for CLI and were discharged from the vascular
surgery service and subsequently readmitted as an inpatient within 6 months of index procedure

were included.

The readmissions were divided into groups based on their relation to the index surgery and
whether or not they are planned. Total overall readmitted patients were stratified by
characteristics of the patients’ demographics, index hospitalization details and readmission
specifics. Readmitted patients were followed up at 6 months; MALE, MACE and mortality

were noted.

During the study period, out of 1272 admissions to our vascular department, total readmissions
were 260 (20.4%) and of these the revascularized CLI readmissions were 108 (41.5%). 3
patients were admitted thrice and 15 patients were admitted twice within 6 months of index

procedure. So, in total 101 readmissions (80 patients) were studied.

The mean age of those readmitted was 65.6 years. Majority belonged to CLI category 4 and
were overweight. Common comorbidities were diabetes, hypertension and cardiac. Most of

them are active smokers.

Most common index vascular operations were endovascular lower extremity procedures and
most common endovascular procedure was infrapopliteal angioplasty; others were open and
hybrid lower extremity procedures. In majority of the patients a concomitant wound care

procedure was also done. Mean index length of stay was 5.9 days.

Patients got readmitted on average within 58.9 days of the index procedure. Many of
readmissions were deemed early readmissions within 30 days. There were no variables which

has significant effect on mean readmission days after index discharge.

Reasons for readmissions were mostly for surgical causes, rest being medical causes and
planned procedures. Reasons for medical readmissions most commonly included anemia and

diabetic complications; while common surgical causes for readmission were for wound care,
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graft failure and surgical site infection. Of the planned readmissions, most were for skin
grafting and wound care.

Majority of the readmission procedures were for wound care. There was no statistical
difference in the multivariate analysis between reasons for readmission. Majority of the medical
readmissions had anaemia and most of the surgical readmissions were smokers which was

statistically significant.

The highest readmission rate was for unplanned readmissions and most of them are related to
the index procedure. Majority of the planned and surgical readmissions were males and medical

readmissions were females and this was statistically significant.

Readmissions mean LOS was 5.2 days. The readmitted LOS for the patients differed
significantly between three groups viz, planned readmission, medical cause readmission and

surgical cause readmission.

Critical limb ischemia is a challenging disease associated with high readmission during the first
year after revascularization. Expected patient risk factors, such as diabetes, obesity, renal

insufficiency, and cigarette smoking, were less important in predicting readmission.

The study findings suggest that most common reason for revascularised CLI readmissions are
unplanned surgical readmissions and for wound care. So, careful operative planning and
expeditious operations with aggressive wound management may be the most effective approach
to reduce readmissions. This would help lower readmission rates among vascular patients and

help to adjust policy benchmarks for targeted readmission rates.
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ANNEXURE -1

STUDY PROFORMA

Demographic Data
NAME
ADDRESS

AGE/SEX
HOSPITAL No.

TFI FPHONF NO

DATE OF ADMISSION

Comorbidities :

Diabetes - Duration
Yes [ ] Nq ] Treatment - OHA Insulin
Duration  On medication
Hypertension [ Yes [ No | l | l
Renal I Yes CJ  No | | | |
Bleeding Tendencies [ Yes — No | | | |
Dyslipidaemias L1 Yes L1 No | | | |
Cardiac L Yes ] No | | | |
Social History:
Tobacco: [ No[—J Yes [ Duration [ Ex-smoker
Alcohol - No [ Yes ™ Duration
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Index admission Data

CLI Category(4/5/6)

Procedure (Open/Endovascular/Hybrid)

CO, use (Yes/No)

Conduit for bypass (Vein/ Dacron/ PTFE)

Wound care

Emergency/Elective

Technical Success

MALE

MACE

SSlI

Blood Transfusion

AKI

Readmission Data

Days after index admission

Index procedure related (Yes/No)

Planned / Unplanned

Reason for Readmission (Medical / Surgical)

If Surgical (Open/ Endovascular/ Hybrid/ Wound-care)

Length of Stay (in days)

Follow up after at 6months

MALE

MACE

Mortality
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ANNEXURE -2

PATIENT CONSENT FORM

Study title: A study for defining the types and determining the risk factors for readmission

following revascularization for critical limb ischemia (CLI).

Study site: Jain Institute of Vascular Sciences, Bhagwan Mahaveer Jain Hospital,
Bangalore.

I have been explained about the nature of the study. | have been explained that the study
identifies risk factors for readmission after revascularization for Critical Limb Ischemia and
provides a simple predictive risk score that accurately identifies patients at high risk for
readmission.

I have been read to about and understand the purpose of the study, type of study, risk and
benefits associated with my involvement. | have been given the opportunity to ask questions
regarding various aspects of the study. | understand that confidentiality is maintained in patient
details. The information collected is only for research. I also understand that | am free to withdraw
from the study at any point of time and standard of care provided to me does not change if | am
quitting/not willing to take part in the study.

| the undersigned agree to voluntarily participate in this study and authorize the collection and

disclosure of my personal information for the purpose of research.

Subject name and signature/ thumb impression: Date:
Name and signature/ thumb impression of witness: Date:
Name and signature of person obtaining consent: Date:
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ANNEXURE -3

SCIENTIFIC COMMITTEE APPROVAL

‘r; Bhagwan Mahaveer
i JAIN HOSPITAL
VA |

A Unit of Bhagwan Mahaveer Memorial Jain Trust

nthnagar caring
with _
compassion

BMJH &2

APPROVAL CERTIFICATE OF DISSERTATION FOR NBE

Approval has been granted by Scientific Committee of
Bhagwan Mahaveer Jain Hospital for the following Dissertation as per
NBE requirement STUDY FOR DEFINING THE TYPES AND
DETERMINING RISK FACTORS FOR READMISSION
FOLLOWING REVASCULARIZATION FOR CRITICAL
LIMB ISCHEMIA (CLI) Conducted by DR. SURYA KIRAN I
Department of VASCULAR SURGERY under the guidance of DR.
SUMANTH RAJ K.B. approximate period of study is from
AUGUST 2019 to JULY 2020.

Scientific Committee meeting held on 5/12/2019.

B

—

Dr. (Wg Cdr) M.D.Marke
Date: 24/03/2020 Medical Director
' BMJH Scientific Committee

Dr. (Wg Cdr) M.D. Marker
Medical Director
BHAGWAN MAHAVEER JAIN HOSPITAL
Bangalore-5560 052
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ANNEXURE -4

ETHICS COMMITTEE CERTIFICATE

; ETHICS COMMITTEE ON HUMAN RESEARCH
¢ BHAGWAN MAHAVEER JAIN HOSPITAL

BMJH A UNIT OF BHAGWAN MAHAVEER MEMORIAL JAIN TRUST
SEIEuRS Millers Road, Vasanthnagar, Bangalore - 560 052.
P : 4087 5555 (30 Lines), 4110 0550, Fax: 080 2226 1153
e-mail : bmjh.mdoffice@gmail.com

APPROVAL CERTIFICATE OF DISSERTATION FOR NBE

Approval has been granted by Ethics Committee of Bhagwan Mahaveer
Jain Hospital for the following Dissertation as per NBE requirement
STUDY FOR DEFINING THE TYPES AND DETERMINING
RISK FACTORS FOR READMISSION FOLLOWING
REVASCULARIZATION FOR CRITICAL LIMB ISCHEMIA
(CLI) Conducted by DR. SURYA KIRAN I Department of
VASCULAR SURGERY  under  the guidance of
DR. SUMANTH RAJ K.B. approximate period of study is from
DECEMBER 2019 to NOVEMBER 2020.

Ethics Committee meeting held on 7/ 12/2019.

Dr. (V?g Cdr) M.D.Marker
Date: 24/03/2020 Member Secretary
: BMJH Ethics Committee

Member Secreter
Ethics Committee on Human
Bhagwan Mahavee
Miller's Roxz asanthnagar
Bangalore-560 052
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ANNEXURE -5
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