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Abstract
The target of this study was to research the gamble of persistent kidney sickness stage 4-5 and dialysis therapy 

on rate of foot ulceration and significant lower limit removal in contrast with CKD stage 3. All patients receiving dialysis 
treatment or CKD stages 3 to 5 who visited our hospital between 2006 and 2012 were included in this retrospective 
study. The prevalence of major amputation and foot ulceration was examined in the medical records. Kaplan-Meier 
curves and a multivariate Cox proportional hazards model were used to calculate and analyze the time from CKD 3, 
CKD 4-5, and dialysis treatment until the first foot ulcer and major lower extremity amputation. As potential confounding 
factors, diabetes mellitus, peripheral neuropathy, peripheral arterial disease, and foot deformities were included. There 
were a total of 669 people included: 539 patients with CKD 3, 540 patients with CKD 4-5, and 259 on dialysis. For CKD 
3, the annual unadjusted incidence rates of foot ulcers were 12 for CKD 3, 47 for CKD 4-5, and 104 for dialysis. When 
compared to CKD 3, the hazard ratio for the incidence of foot ulceration in multivariate analyses was 7.6 in dialysis 
treatment and 4.0 in CKD 4-5. The incidence of major amputations had risk ratios of 9.5 and 15, respectively. Compared 
to CKD 3, CKD 4-5 and dialysis treatment are independent risk factors for foot ulcers and major amputations. In daily 
clinical practice, the greatest effort is required to prevent foot ulcers and the devastating effects they can have on 
patients on dialysis or with CKD 4-5.
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Introduction
Foot ulcers and major amputations of the lower limbs are 

particularly common in people with chronic kidney disease. Dialysis 
patients with diabetes mellitus have been found to have the highest risk. 
Nonetheless, this has been explored exclusively in patients with diabetes 
mellitus and end-stage renal illness. It is obscure assuming this high 
gamble is likewise present in patients without diabetes mellitus and on 
the off chance that people with CKD 4-5 without dialysis treatment are 
at higher gamble for foot ulceration and significant removal contrasted 
and people in before phases of CKD [1].

Since diabetic foot ulceration is one of the most common 
complications of diabetes, the majority of research on the incidence 
of foot ulceration focuses on diabetic patients. In any case, patients 
with CKD without diabetes have pervasiveness paces of hazard factors 
similar to those of patients with diabetes without CKD. As not exactly 
50% of the patients with CKD have diabetes, the gamble of CKD 4-5 and 
dialysis treatment for foot ulceration and significant removal warrants 
further examination in a populace intelligent of everyday clinical 
practice, ie, comprehensive of patients with and without diabetes.

Given the relationship between renal capability and foot ulceration 
in patients with diabetes and the expansion in foot ulcers that is as of 
now found in the period before dialysis treatment, it very well may be 
speculated that CKD 4-5 without dialysis treatment is likewise a free 
gamble factor for foot ulceration and significant removal. If this kind of 
increased risk is found, everyone who moves from CKD 3 to CKD 4-5 
should take preventative measures every day [2-5].

Comparing CKD 4-5 and dialysis treatment to CKD 3 and other 
relevant risk factors, the purpose of this study was to investigate the risk 
of foot ulceration and major lower extremity amputation (Figure 1).

Methods
This retrospective study was carried out in the Ziekenhuisgroep 

Twenty, Netherlands, Nephrology department. Due to the study's 
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retrospective nature and exclusive use of existing medical records, 
it was deemed exempt from Ethics Committee review and did not 
require patient consent. This study's research activities adhered to the 
Declaration of Helsinki's principles.

The Kidney Disease Outcomes Quality Initiative staging scheme was 
used to determine the stage of CKD that corresponded to the estimated 
glomerular filtration rate. The Modification of Diet in Renal Disease 
equation was used to estimate the eGFR [6-9]. An eGFR between 59 
and 30 without dialysis treatment for more than three months was 
considered to be CKD 3. CKD 4-5 was characterized as an eGFR <30 
without dialysis treatment for >3 months; Treatment with dialysis was 
defined as either hemodialysis or peritoneal dialysis.

All people who visited our clinic between September 2006 and 
September 2012 with CKD stages 3 to 5 or going through dialysis 
therapy were selected from their clinical records. From their first visit 
to the end of their dialysis treatment, when they moved to another 

Figure 1: Foot ulcer.
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hospital, when the study ended, or when they died, people were 
followed. People could advance either from CKD 3 to CKD 4-5 or 
from CKD 4-5 to dialysis treatment. People advancing to the following 
gathering were edited from the examinations in their past gathering 
at that point. At the time of progression to the next group, ulcers that 
had not healed were excluded from the analysis in this new group [10-
12]. For instance, if the ulcer developed during CKD 4-5 and did not 
heal before starting dialysis treatment; the individual was barred from 
examination in the dialysis treatment bunch.

All non-traumatic interruptions of the epithelium or traumatic 
interruptions with impaired wound healing below the malleoli were 
considered to be signs of foot ulceration. A multidisciplinary team 
followed international guidelines to treat all foot ulcers. All amputations 
of the lower extremities proximal to the ankle joint were considered 
to be major lower extremity amputations. Amputations caused by 
ulceration, infection, and ischemia remained after trauma, neoplasms, 
complex regional pain syndrome, and congenital causes were ruled out.

Fringe blood vessel illness was characterized as discontinuous 
claudication, basic appendage ischemia, careful revascularization, or 
removal in view of Cushion; There was no Rutherford classification. 
When a monofilament or tuning fork test response was absent, 
peripheral neuropathy was defined as the loss of protective sensation.9 
Foot deformity was defined as the presence of prominent metatarsal 
heads or dislocated metatarsophalangeal joints. A diagnosis of either 
unstable angina or myocardial infarction was used to define myocardial 
ischemia. Cerebrovascular mishap was characterized as a finding of one 
or the other CVA or transient ischemic assault. The presence of medical 
records with a smoking status was used to define smoking status. A 
positive smoking history was created when both the current and 
previous smoking statuses were combined. Negative smoking history 
was noted if the smoking status was negative or not present. Complete 
cholesterol focus was gotten from lab results toward the beginning of 
CKD 3, CKD 4-5, and dialysis treatment.

Attributes from the three gatherings were thought about by 
examination of fluctuation for constant factors and Pearson χ2 or 
Fisher's definite test for unmitigated factors. The number of events 
per 1000 patients per year was used to calculate the unadjusted 
incidence rates of foot ulcers. Kaplan-Meier curves and multivariate 
Cox regression models were utilized to conduct time analyses of the 
incidence of foot ulceration and major amputation in the three groups. 
The following factors were used as confounders in univariate analysis: 
diabetes mellitus, peripheral arterial disease (PAD), foot ulceration, 
amputation, foot deformity, myocardial infarction, hypertension, 
CVA, smoking, total cholesterol concentration, age, and gender are 
all risk factors. The multivariate analysis included confounders with 
univariate P values below.15. Step by step, the multivariate model was 
transformed into a Cox proportional hazards model that was efficient. 
It was considered statistically significant if the P value was less than.05. 
All investigations were performed with SPSS.

Results
During the course of the study, a total of ten thousand people with 

CKD stages 3 through 5 visited our hospital. Due to the large number 
of people with CKD 3, we conducted a blinded random selection 
using SPSS. 539 individuals remained in the CKD 3 group following 
randomization. Our study included 669 individuals: 539 people in the 
gathering of CKD 3, 540 in the gathering of CKD 4-5, and 259 in the 
gathering of dialysis treatment. According to Table I, there were no 
significant differences between the groups. Of all people going through 

dialysis, 83.3% went through hemodialysis and 28.7% went through 
peritoneal dialysis.

Foot ulcer
Due to the presence of a non-healed foot ulcer at the beginning of 

these groups, two people with CKD 4-5 and eight people on dialysis 
were excluded. From CKD 3 to dialysis for all ulcers, including 
ischemic, infected, and deep ulcers, there was a statistically significant 
rise in unadjusted foot ulcer incidence rates. Within the three groups, 
individuals with diabetes, peripheral arterial disease (PAD), peripheral 
neuropathy, and foot deformity had higher unadjusted incidence 
rates of foot ulcers. The Kaplan-Meier curve for the incidence of foot 
ulceration can be seen in Figure 1. Log-rank test showed massive 
contrasts between CKD 3, CKD 4-5, and dialysis treatment with a P 
esteem < .001.

The incidence of foot ulceration using both a univariate and 
multivariate analysis. Nine confounders met the standards of a P esteem 
< .15 in univariate examination and were remembered for multivariate 
examination. Diabetes mellitus, peripheral arterial disease (PAD), 
peripheral neuropathy, and a history of foot ulceration remained in the 
multivariate analysis after fitting into a sparse model. After multivariate 
examination, a critical more serious gamble for foot ulceration was 
found for both CKD 4-5 and dialysis treatment contrasted and CKD 3. 
At the point when dialysis treatment was straightforwardly contrasted 
and CKD 4-5, a critical more serious gamble for foot ulceration was 
found

The Kaplan-Meier bend for significant removal. Log-rank test 
showed huge contrasts between CKD 3, CKD 4-5, and dialysis treatment 
with a P esteem < .001.

The univariate and multivariate investigation for significant 
removal. In multivariate analyses, nine confounders met the criteria of a 
P value of.15 in univariate analysis. A background marked by significant 
removal was barred on the grounds that the univariate investigation 
couldn't be deciphered with a HR of 0.49 and a 95% CI from zero to 
unending. In the wake of squeezing into a stingy model, Cushion, 
fringe neuropathy, history of foot ulceration, and hypertension were left 
in the multivariate examination. CKD 4-5 and dialysis treatment were 
found to be significantly more likely to result in major amputations after 
multivariate analysis than CKD 3. There was no discernible difference 
in risk between dialysis treatment and CKD 4-5.

Discussion
Fourfold and practically eightfold expansions in chances were 

found for occurrence of foot ulceration in people with CKD 4-5 or 
dialysis treatment, separately, contrasted and people with CKD 3. 
Comparable high dangers were found for significant removal. This 
increased risk was found to be independent of known risk factors, most 
notably diabetes mellitus, in multivariate analyses.

These results are consistent with those of previous studies that 
demonstrated a continuum of risk for foot issues in people with 
CKD, with the greatest risk occurring among dialysis patients. 
Notwithstanding these examinations, we have shown that this hazard 
is tracked down in a populace illustrative of everyday clinical work 
on, incorporating people with as well as without diabetes mellitus. 
While the significance of preventive foot care is broadly recognized for 
people with diabetes without CKD, this has up to this point got little 
consideration for people with CKD without diabetes. Preventive foot 
care should be available to everyone with CKD 4-5, not just diabetics, 
given the fourfold increase in risk of foot ulceration found in those 
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without dialysis. Preventive foot care, such as podiatry, is not available 
to CKD patients without diabetes in many nations. We believe that this 
contributes to the occurrence of amputations and foot ulcers that could 
have been avoided.

Failure of foot salvage is common in patients with end-stage renal 
disease and foot ulcers, which can lead to amputation and death. It 
is essential to identify these individuals with foot ulcers as soon as 
possible to avoid the devastating effects. In studies looking at the effect 
of preventive programs on dialysis patients, some promising results 
have been found. In any case, these preventive projects ought to target 
people getting dialysis treatment as well as those with CKD 4-5. All 
people with CKD 4-5 should make every effort to prevent foot ulcers 
because of the increased risk and high incidence rates found in our 
study.

The review plan of our review is a limit. All factors were acquired 
from clinical records, of which fulfillment can't be ensured. Additionally, 
not all patients had access to variables like the Rutherford classification, 
statin use, and information on quitting smoking. The greatest effort 
has been made to obtain all information by reading all files, operation 
reports, and letters to general practitioners. Realized confounders were 
controlled for in multivariate examinations, for example, diabetes 
mellitus, Cushion, and a past filled with foot ulceration, yet it can't be 
precluded that other confounders might play had an impact. In our 
study, the relatively wide 95% CIs caused by the low incidence of major 
amputation in CKD 3, CKD 4-5, and dialysis treatment limited the 
ability to draw firm statistical conclusions. We did not have to adjust 
our analyses to account for the influences of ethnic groups because our 
population was so small.

Conclusions
Compared to CKD 3, CKD 4-5 and dialysis treatment are 

independent risk factors for foot ulceration and major amputation of 
the lower limb. In daily clinical practice, every patient with CKD 4-5 or 

on dialysis, regardless of diabetes, requires the greatest effort to avoid 
foot ulcers and the devastating consequences they can have.
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