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ABSTRACT

Aim: Diabetic foot ulcer is the most common complication of diabetic foot ulcer and has a significant lifethreatening impact
on the patients especially patients with other comorbidities predominantly diabetes mellitus. Therefore, the purpose of this
study is to estimate the survival rate in various patients suffering from DFU associated with comorbidities such as
hypertension, Diabetes Mellitus, Cardiovascular diseases and other complications.Materials and methods: An observational
retrospective cohort study was conducted on approximately 120 patients in general surgery department of Narayana medical
hospital over a period of 6 months October 2022 to May 2023. Ethical clearance also has been acquired from the Institutional
review committee at Narayana Medical College. Results: Among the 120 patients observed during the study, DFU along
with only DM comorbidity were recorded in highest number i.e., 31 (35.83%). 16.66% and 11.66% DFU patients were
suffering from DM along with hypertensions and CVS diseases respectively. Maximum no.of deaths were recorded in DFU
patients with CVS diseases (43.75%) when compared to other comorbid conditions. Based on the data collected, 86.6%
survival risk probability was observed in patients with CVS diseases indicating lower survival chances. Conclusion: Based
on the available data collected during the study, after assessing the data and acquiring the results, it was concluded that
patients with DFU associated with CVS diseases comorbidities has lower survival based on over survival rate.
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1. Introduction

Diabetic foot ulcer is the most commoncomplication in ulcers (diabetic ulcers),arterial leg ulcers(ischemic ulcers)
patients with DM™. DFUis caused by bacterial invasion andvenouslegulcers(stasisulcers)®.Depending upon the
whichresultsininfectionanddecay,these ulcersoccur in any severity, based on Wagner’s classification, DFU is
part of the body particularlyin the distal part of the lower classified into Grades. No ulcer, superficial ulcer,Deep
leg™™. Thereare three types of DFU namely,neuropathic ulcer, ulcer with a bcess, localizedgangreneandextensice
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gangrene are classified as 012,34 and
Srespectivelyt.

Epidemiology: During their lifetime 15 % of them
aresuffered from DFU.[17] In DFU patients85% of the
amputation takes place. Theproportion of DFU includes
that 54%,34%, and 10% of the individuals aresuffered from
non-ischemic, ischemic andpurelyischemiculcers®.
Etiology

DFU is mainly caused by bacteria (bothgram positive and
gram negative) predominatly S.aureus, E.coli and
Klebsiella species®. Other causative factors include
peripheral neuropathy, high foot plantar pressure and
trauma. Inperipheral neuropathy, loss of painsensation may
lead to unnoticed repetitiveinjuries at pressure points
facilitating theformation of ulcer”. Some of the
contributive factors include Atherosclerosis and diabetes!™.
Pathophysiology

In neuropathic ~ condition, predominantlysensory
neuropathy, the unnoticed traumamay progress into lesions
due to loss ofpain sensation. In the lesion, tissuenecrosis
and callus formation developsinto the cavities filled with
serous fluid that leads into the formation of ulcers. Skin

infections, abcess formation, sepsis and gangrenearesome

grade

of the complications of DFUPL In vasculopathy
(microangiopatny  and  macroangiopathy),  arterial
occlusionoccurs  either due to increased  base

mentmembrane thickness or artherosclerosis of arteries that
leads to decreased bloodcirculationto theulcer®,
Symptoms

Common symptoms of DFU include skin discolouration
(darkened skin), pain, numbness, loss of hair. Instead, is
chemiculcer do not have callus formations but
arerepresented with gangrene at regions suchas ankles and
toes™. Stasis ulcer has presented with hardened skin and
well in garound the ulcer site. creased circulation to the
injury site which in turn prolongs healing of an ulcer!™!.
Diagnosis

They are diagnosed as foot ulcer byexamining the local
site of the ulcerincluding parameters pertaining to
size,region, type of discharge and severity of the ulcer™.
They are diagnosed using X rays, MRI scan, CT scan,
blood test, high foot plantar examinationetc.,*?
Treatment!™

Based on severity of the ulcer, treatment using medications
include, Surgical methods include Incision, Debridement,
Wound lavage, wound closure and Amputation.
Debridement iscarried out by the removal of devitalized
tissue. It is the most effective method asitreduces the risk
and shortens the healingtime™. Primary closure is the
closure ofthe wound at the end of the surgeryprolonging
healing time for infection™!. Amputation is removing the
infectedportion of the limb or whole limb to save the rest
of the portion™.

Table 1
Severity Treatment
Mild to Cephalexin 500 mg-QID,
moderate Amoxicillin/clavulanate —875/125mg
Moderate Clindamycin 300 mg TID,
severe Ampicillin/sulbactam3gTID
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Life
threatening

Imipenem/ cilastin 500 mg
QID,clindamycin+Ampicillin+Tobramy
¢in(900mg+5.1mg+500mg)QID

2. Methodology

Inpatient department [IPD] of generalsurgery in tertiary
care hospital i.e Narayana medical college and hospital
inNellore region.

Study design

ItisaObservationalRetrospectivecohortstudy.

Study population

In this study the patients who haddiagnosed with diabetic
foot ulcer andother comorbid conditions of about
120patientswereincludedforfollowupstudyperiodOctober
2022-May2023.

Study criteria

Inclusion criteria

Patient with DFU and other comorbid conditions
Aged>18yearsold Continuous existence of diabeticfoot
lesion for a minimum of 4weeks

Exclusion criteria

Severe Anemia which is not causedbyan infection
Pregnancy

Unavailable medical records andunequippeddata
Simultaneous  participation in  otherinvestigational
trials/previousparticipationin trials

Study material:

Data were collected by interview in gthepatients and
from the data collection proforma, Case sheets of the
patients.

Study Variables

The study variables include patient had any other chronic
problems, Family history and socio demographic details
[Age, Sex, Place of birth, Personalhistory, Habits and
Employment status] and comorbid condition Includes DM,
CVD,HTN, Renal diseases, Respiratory diseases, Thyroid
conditionsandothers. The main outcome of the study was to
determine the survival rate of Diabetic foot ulcer and other
comorbid conditions. The risk factors for development of
DFUincludes in this study were Age, Sex, Diabetes
duration, any foot appearance {Foot deformities, Peripheral
Neuropathy, Peripheral artery diseases[PAD]}, HTN,
Fasting plasma glucose,HbA1C,LDL.

Statistical Analysis

All data was collected and analysis was performed. It
includes descriptive analysis where in patients clinical
condition andvarious variables were analyzed for their
respective frequencies and percentages. Statistical analysis
was used to determinewhether there is a significant
differencebetween the survival rate of patients with DFU in
different comorbid conditions. The statistical analysis used
is paired t-testthat is to determine the significantdifference
between the no.of patientsaffectedandno.ofpatientssurvived.
t=d\s\Wn

3. Results and Discussion
e Inthis study a total of 120 patients withDFU along
with comorbid conditions who visited the inpatient
department of generalsurgery at tertiary care
hospital wereincluded.
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The age groups of the subjects were takenfrom 20-
90 years among them the agegroup between 41-50
years [30] are moreaffected with DFU the
percentage wasfound to be 25%, 71-80 years age
groupsubjects i.e., 29 of them are affected withthe
DFU[24.1666%)], 23subjects[19.1666%] were
affected with DFUbetween the age group of 61-70,
21subjects[17.5%]betweenthe51-60years, 11
subjects [9.1666%]between31-40 years, 3[2.5%]
of them between21-30and 81-90age groups

e  The Survival probability of patients with CVD was
found to be 0.5[50%], DM probability was
0.935[93.5%], DM withHTNwas0.8[80%],
Respiratory and thyroid conditions had the
survival probability of 0[100%], Renal, Psychiatry,
other disease conditions had the survival
probability of 0.834[83.4%], 0.667[66.7%], 0.9737
[97.37%)] respectively.[Table-6]

AGE GROUPS

81-90 21-30

[Table-1]

e Subject characteristics based on ulcer sizewere
shown in Table- 2. In this study majority of
subjects i.e 86 [71.6%] had theulcer size within the
range of 0-10 cms, 16[13.3%] of them had ulcer
size of 11-20cms, ulcer size between the range of
50-110cmswerefound inleast subjects.

e Accordingtothestudy, PatientswithDFU along with

different comorbid condition has shown in Table- ULCER SIZE

3. 3 [25.83%] subjectshad only DM, .

investigational methodsused to detect other s0an

comorbid conditionshas revealed that 20 [16,66%] o

had HTNalong with DM, 14[11.66%] had 3000%

cardiovascular diseases [CAD, Atherosclerosis], o i

6[5%] had renal [CKD, AKI]and respiratory 000% === == - =
diseases[Asthma, COPD],  3[2.5%], 2[1.66%)], R S S

38[31.66%] had psychiatry, thyroid, other disease ’
conditions [SLE,LEA] respectively. COMORBID CONDITIONS

e Among 120 patients most of them37[30.83%] had 500
undergone surgery ofdebridement to prevent the 00:
severity of the wound of the ulcer, Ray so0.
amputation,Below  knee  amputation,  Toe
amputationhas  been  performed in  about o,
26[21.6%],14[11.6%],96[6.66%] patients W00 I
respectively to remove the infected toe 5 00 I
orlimbso,thatthefurther,posteriorspreadofthewound . . = -
wouldbeceased,Fasciotomyhas been performed in PHTT hemimyGR MR iy Tl
about 8-12 patients[7.5%] to relieve wound
pressure, Primarysuturing, Tendelberg
procedure,Disarticulation has been performed as
asupportive treatment along withconservative
management.[Table-4]

e Among the admitted patients with DFU,majority
of the subjects 7[43.25%] withcardiovascular
diseases recorded as death,4 deaths [25%] were
recorded in subjectswith HTN along with DM, 2
death[12.5%] were recorded in subjects
withthyroid  diseases and  subjects  with
DMonly.[Table-5]

SURGERIES

0.00% m - I I . I l I - _— = -
S8 3 JEC & & &S N S &
3 S & F S &

Table 2
Only | DM with | DM with DM with DM with DM with DM with DM with
No. of patients | DM HTN Respiratory CVS Renal Psychiatry | Thyroid other
diseases diseases diseases diseases diseases diseases
Effected 31 20 6 14 6 2 3 38
Survived 29 16 6 7 5 2 2 37
Died 2 4 0 7 1 0 1 1

From the above data, the t-value calculatedis 2.3665, Whereas t-tabled value at 5%LOSwith 7 DOFis1.895.
Sincetcal >ttab, We reject H0 and We acecept H, Where, Hy — There is no significant differencebetween the no. of patients
affected &no. of patients survived

26



Sk. Salma Sultana, et al (2023) A. J. Med. Pharm, Sci.,11(1): 24-28
Table-3: Subjects According to their Age Groups

AGEGROUP NO.OFSUBJECTS PERCENTAGE

21-30 3 2.5

31-40 11 9.1666

41-50 30 25

51-60 21 17,5

61-70 23 19.1666

71-80 29 24.1666

81-90 3 2.5%

Table-4: Classification of Subjects According to their Ulcer Size

ULCERSIZE NO.OFSUBJECTS PERCENTAGE
0-10CM 86 71.6
11-20CM 16 13.333
21-30CM 6 5
31-40CM 3 2.5
41-50CM 1 0.8333
51-60CM 2 1.666
61-70CM 1 0.8333
71-80CM 2 1.666
81-90CM 0 0
91-100CM 1 0.8333
101-110CM 2 1.666

Table-5: Shows Data of Subjects with DFU in Different Comorbid Conditions

COMORBIDCONDITION NO.OFSUBJECTS PERCENTAGE
OnlyDM 31 25.83
DMalongwithHTN 20 16.66
DMalongwithrespiratorydisease 6 5
DMalongwithCVSdisease 14 11.66
DMalongwith renaldisease 6 5
DMalongwith psychiatrydisease 3 2.5
DMalongwiththyroidcondition 2 1.66
DMalongwith other conditions 38 31.66

Table-6:Shows Deaths in Subjects Suffering From DFU

Disease No.ofsubjects No.ofsubjectsdeath Percentage
OnlyDM 31 2 12.5
DMwith HTN 20 4 25
DMwithrespiratorydisease 6 0 0
DMwithCV Sdisease 14 7 43.75
DMwithrenaldisease 6 1 6.25
DMwithpsychiatry 3 0 0
DMwiththyroidcondition 2 1 6.25
DMwithotherconditions 38 1 6.25

Table-7: Data Shows Survival Probability of Individual Comorbid Condition

Comorbidcondition No.ofsubjectsaff | No.ofsubjects survived Probability
ected
DM 31 29 0.9354[93.54%]
DMwith HTN 20 16 0.80[80%]
Cardiovasculardiseases 14 7 0.50[50%]
Respiratorydiseases 6 6 0[100%]
Thyroiddiseases 2 2 0[100%]
Renaldiseases 6 5 0.834[83.4%)]
Psychiatrydiseases 3 2 0.667[66.7%]
Otherconditions 38 37 0.9737[97.37%]
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4. Conclusion

Two years overall survival probability of DFU was
0.866[86.6%].Patients with cardiovascular diseases are high
risk for development of foot ulcer have lower survival
probability when compared with the other comorbid

conditions [Renal

diseases, DM with HTN, Thyroid

condition, DM, Respiratory, Psychiatry diseases.
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