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2024 14 (2); 620-624 Materials and Methods:65 consecutive people with treatment naive type 2
diabetes (T2DM) with an equal number of people with prediabetes, attending a
tertiary care centre, diagnosed as per standard criteria, were enrolled in a non-
randomised prospective design. The presence of peripheral arterial disease was
determined by ankle-brachial index (ABI). Risk factor analysis for peripheral
arterial disease in both the groups was carried out. Statistical significance was
considered with p value of <0.05.

Results:7(10.8%) people among newly diagnosed treatment naive type 2
diabetes and 2 (3.1%) with prediabetes had PAD (ABI score<0.9), age (p <0
.001), high plasma glucose/HbAlc (p<0.001), BMI (p<0.001), total
cholesterol (p <0.001), albuminuria and hypertension (p<0.001), were found to
be strongly associated with early vasculopathy.

Conclusion: Peripheral arterial disease is a frequent complication among
newly diagnosed treatment naive people with T2DM and to a lesser extent in
people with prediabetes. Various anthropometric, clinical, biochemical and
metabolic factors in people with hyperglycemia could account for increased
frequency of PAD in these people.
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INTRODUCTION related to diabetic foot; poor wound healing,

. L . . impaired perfusion, deformity and superimposed
Peripheral arterial disease (PAD) is characterized by infections.ZPAD is linked to higher cardiovascular
decreased blood flow to the limbs, due to an morbidity and mortality, irrespective of gender or its
obstruction or narrowing  of the vessel clinical presentation (symptomatic or asymptomatic),
tributaries.lPAD is strongly associated with the especially in  people who need peripheral
development and progression of = complications revascularization.FIDiabetes mellitus is associated
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with more frequent, severe and diffuse PAD relative
to people without diabetes. The basis for higher
frequency and severity of PAD in people with
hyperglycemia is a matter of debate, however some
of the effect may be related to alteration of
conventional cardiovascular risk factors, like
hypertension, cigarette smoking, triglycerides,
cholesterol, and albuminuria compared to people
without diabetes.[People with prediabetes have
increased risk of coronary artery disease and
atherosclerosis compared to  normoglycemic
subjects.>®1Although, several — population based
studies have revealed an elevated cardiovascular risk
in people with prediabetes,[Mthere is scarcity of data
with regard to the risk of PAD in these people. PAD
remains undetected, as initially most of the patients
are asymptomatic with ankle brachial index < 0.9.
Early detection or screening of peripheral arterial
disease (PAD) with timely intervention or institution
of treatment among people with hyperglycemia will
definitely reduce diabetic foot ulcers and eventually
the frequency of amputations. This could also help to
devise a comprehensive foot care programme to
minimize risk of morbidity and mortality associated
with PAD.

The study is aimed to determine the frequency of
early PAD among people with newly detected
treatment naive diabetes and prediabetes attending a
tertiary care public hospital. The study further aimed
to determine the risk factors associated with
peripheral arterial disease and to investigate whether
raised levels of such risk factors in these people
might help to explain their increased risk of PAD.

MATERIAL AND METHODS

Study population

This study was conducted in the Department of
Internal Medicine at a tertiary care hospital in North
India over a period of 2 years. Sixty-five
consecutive patients with newly detected treatment
naive type 2 diabetes mellitus with equal number of
people with prediabetes (total=130), were included
in the study. The study was approved by the
Institutional Ethics Committee and informed
consent was obtained from all the study participants.
Patients with newly diagnosed treatment naive
T2DM and prediabetes with age > 20 years to 60
years were enrolled. T2DM was diagnosed in
accordance with American Diabetic Association
(ADA) criteria, where any of the following criteria
met as Fasting Plasma Glucose ( FPG ) > 126 mg/dl
or 2hr Plasma Glucose ( 2-h PG ) > 200 mg/dl
during Oral glucose tolerance test (OGTT) or A1C >
6.5% or a patient with classic symptoms of
hyperglycemia or hyperglycaemic crisis, a random
plasma glucose > 200 mg/dl. Prediabetes was
diagnosed by (A1C >5.7% <6.5% or FPG of 100 -
125mg/dl or impaired glucose tolerance (IGT:2hr
PG >140<199).[8

People with type 1 DM, people with serious diabetic
complications like lower limb amputation, patients
with any symptoms suggesting nephropathy and
known smokers, were excluded from study.

Study protocol

Demographic details of patients like age, gender,
and duration of diabetes, previous history of foot
ulcer and history of any comorbidity, were recorded.
Blood pressure was calculated as the mean of two
measurements performed in a sitting position after 5
minutes of rest, using a random-zero
sphygmomanometer. Individuals were considered
hypertensive if they had a diastolic blood pressure
>90 mmHg, had a systolic blood pressure>140
mmHg, and/or were taking anti-hypertensive
medication.®IBMI was classified by WHO criteria
for Asian population.*Vascular status of extremity
was determined by ankle brachial index (ABI).
Ankle-brachial pressure index(ABPI) was calculated
by dividing Ultrasound Doppler assisted systolic
blood pressure measured in the posterior tibial artery
at the level of the ankle by the systolic blood
pressure measured in the brachial artery on both
sides(ABPI =Ankle systolic blood pressure/
Brachial systolic  pressure).Peripheral arterial
disease was labelled when ABI values of <0.89 were
obtained (Normal 0.9-1.4).[t4

Metabolic parameters

Oral glucose tolerance test (OGTT) performed with
759 glucose dissolved in 250ml water after an
overnight eight hour fast. Plasma glucose was
estimated by enzymatic method using glucose
oxidase and peroxidase on an automated chemistry
analyzer (HITACHI-912). Glycated haemoglobin
(HbA1C) was determined by high performance
liqguid chromatography (HPLC).Lipid parameters
were analysed with commercially available
enzymatic reagents (Audit Diagnostics, Ireland)
adapted to the Hitachi 912 autoanalyzer. The
Friedewald formula was used to calculate LDL
cholesterol. The upper normal limit for reference
population for fasting total cholesterol, LDL, HDL
and TG were 200 mg/dl, 100 mg/dl, 40 mg/dl, and
150 mg/dl respectively. Serum creatinine was
measured by kinetic alkaline picrate method; blood
urea nitrogen by urease method, urinary albumin
was determined by a radioimmunoassay technique
(Immunotech, Prague, Czech Republic).

Statistical Analysis

The statistical software SPSS 20 (SPSS Inc,
Chicago, Illinois, USA) was used to analyse data.
Continuous variables were expressed as Mean = SD
and categorical variables as percentages. Student’s
independent t-test was employed for comparing
continuous variables. Chi-square or Fisher’s exact
test, whichever appropriate, was used for
comparison of categorical variables. All results have
been described on 5% level of significance i.e. P
value of <0.05 being considered as significant.
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RESULTS

Among 130 patients (65 newly diagnosed treatment
naive T2DM with equal number of people with
prediabetes) recruited, peripheral arterial disease
was detected in 7(10.8%) people with newly
diagnosed treatment naive T2DM and 2(3.1%) in
people with prediabetes. Mean (SD) age and BMI of
people with T2DM with PAD was significantly
higher (55.6+4.5 vs 42.3+7.5] years, p <0.001) and
(28.2+£3.0 vs 23.2+3.2 kg/m2, p<0.001) respectively
compared to those without PAD. Mean (SD) total
cholesterol (343.9+£79.6 vs 216.5 +55.2 mg/dl,
p<0.001), FPG (246.3+56.1 vs 182.2+38.7 mg/dI,
p<0.001), PPG (367.2+81.3 vs 292.6+57.0mg/dl,
p<0.002) and HbAlc (10.1+0.6] vs 7.8+1.1],
p<0.001) at presentation was significantly higher in
people with PAD compared those without PAD.
Frequency of hypertension (92.3% vs 30.8%,

p<0.001) and albuminuria (76.9% vs 9.6%,p<0.001)
was significantly higher in people with T2DM and
PAD compared to those without PAD. [Table 1]
Similarly, people with prediabetes and PAD had
significantly higher age and BMI (55.6+4.5 vs
45.948.4 years, p<0.001) and (25.6+2.0] vs
23.1+2.8] kg/m2,p<0.001) respectively. Mean (SD)
total cholesterol (286.6+58.0 vs186.9+ 37.7 mg/dl,
p<0.001),FPG(120.8+1.9 vs 114.1+6.4 mg/dl,
p<0.005),PPG(189.5+4.3 vs 166.9+16.4 mg/dl,
p;0.001) and HbALC (6.2+ 0.1% vs 5.9£0.1 %,
p<0.001) was significantly higher in people with
PAD compared to those without PAD. Frequency of
hypertension  (100% vs 28%,p<0.001) and
albuminuria(100%  vs  3.5%,p<0.001, was
significantly higher in people with peripheral
arterial disease compared to those without
peripheral arterial disease. [Table 2]

Table 1: Clinical and laboratory parameters of people with treatment naive type 2 diabetes mellitus with &without

peripheral arterial disease(n=65)

Parameter PAD(n=7) without PAD (n=58) P value
Age(years)® 55.6(4.52) 42.3(7.57) <.001
Total cholesterol (mg/dl)? 343.9(79.67) 216.5(55.21) <.001
(HbAlc %)? 10.1(0.695) 7.8(1.184) <.001
FPG(mg/dl)? 246.3(56.19) 182.27(38.78) <.001
PPG(mg/dl)? 367.2(81.37) 292.6(57.02) <.002
BMI(kg/m?)? 28.2(3.09) 23.2(3.29) <.001
Hypertension(mmHg) " 6(92.3) 18(30.8) <.001
Albuminuria® 5(76.9) 6(9.6) <.001

aData expressed as mean(SD), PData expressed as n (%), FPG= Fasting plasma glucose, PPG= Postprandial

plasma glucose

Table 2: Clinical and laboratory parameters of people with Pre-diabetes with & without peripheral arterial disease

(n=65)

Parameter PAD(n=2) Without PAD (n=63) P value

Age(years)® 55.6(4.52) 45.9(8.47) <.001

Total cholesterol (mg/dl)?® 268.6(58.05) 186.9(37.71) <.001

(HbALc % )* 6.28(0.138) 5.95(0.198) <.001

FPG(mg/dl)? 120.8(1.91) 114.1(6.46) .005

PPG(mg/dI)? 189.5(4.34) 166.9(16.49) .001

BMI(Kg/m?)® 25.6(2.03) 23.1(2.81) <.001

Hypertension(mmHg)® 2(100) 18(28) <.001

Albuminuria® 2(100) 2(3.5) <.001

3Data expressed as mean(SD), PData expressed as n(%), FPG= Fasting plasma glucose, PPG= Postprandial

plasma glucose
DISCUSSION

Frequency of Peripheral arterial disease in
people with newly diagnosed diabetes, Pre-
diabetes.

Peripheral arterial disease (PAD) is a predominant
cause of morbidity and mortality, especially
affecting geriatric age group.'?'The frequency of
PAD is multiple times higher in people with
diabetes compared to age and gender matched
healthy subjects, which could be because of
alteration of multiple conventional cardiovascular
risk factors in people with diabetes.**IChronic
hyperglycemia has a pivotal role in development
and progression of macrovascular complications,*e!

and has been found to be strongly associated with
acute coronary events.'IThis is in line with the
previous studies reporting a high burden of
vasculopathy in people with pre-diabetes and newly
diagnosed type 2 diabetes.['®1%In people with
prediabetes, vascular disease might occur even
before progressing to type 2 diabetes., similar
findings with a rising trend of PAD from normal
glucose tolerance to impaired glucose tolerance with
a peak in people with diabetes, has been
demonstrated in our study and several other studies
in the past."IFrequency of peripheral arterial
disease in our study among people with newly
diagnosed diabetes was comparable to that reported
from population based studies in the past,?%21 put
was considerably higher than that reported from

622

International Journal of Medicine and Public Health, Vol 14, Issue 2, April-June, 2024 (www.ijmedph.org)



population based studies from Asia.[?2%IThese
differences in frequency may be because of the
differences in the subject selection, sample size, and
culture. Frequency of PAD in pre-diabetic group in
our study was comparable to a population based
study,™®lbut was considerably lower than population
based study in Scottish men and women.?4This
difference could be because of exclusion of smokers
and relatively younger age of study subjects in our
study. Since PAD can set in early in the course of
hyperglycemic trajectory, targeted preventive
strategies that identify individuals with pre-diabetes
in the incipient stage for interventions would
provide opportunities for vascular risk reduction,?>
Zconsidering that major benefits are likely to occur
from early diagnosis and treatment. 28]

Risk factor Analysis of Peripheral arterial
disease in people with Newly diagnosed Diabetes,
Pre-diabetes.

The basis for preponderance of PAD in people with
diabetes is still not clear. Whether chronic
hyperglycemia per se or altered levels of
intermediate conventional risk factors in these
people are responsible for increased risk of PAD, is
a matter of debate. Current study was designed to
recruit people with newly detected treatment naive
DM and prediabetes to detect PAD in the incipient
stage and to analyse the risk factors associated with
PAD in these people. Insulin resistance
syndrome,®has been found to be associated with
the elevation in systolic blood pressure, triglycerides
and higher prevalence of peripheral vascular
disease, even has been demonstrated to be
independent risk factor for PAD, irrespective of
blood pressure and serum lipids.B%n our study,
people with diabetes and PAD were more
hypertensive compared to those with pre-diabetes,
as has been demonstrated  previously.
Normoglycemic people with PAD have worse
cardiovascular risk factor profile compared to those
without PAD.ISimilarly, people with diabetes/IGT
and PAD have adverse risk factor profile compared
to those without PAD, consistent with our study
results.®2lHowever, after adjustment for systolic
blood pressure and cholesterol, diabetic status was
no longer a significant risk factor for PAD
indicating that these two factors might be
particularly important to explain the increased
prevalence  of PAD in  people  with
diabetes/prediabetes, similar ,to observations made
previously.®IThe mean age of people with
diabetes/prediabetes and PAD was higher than those
without PAD as demonstrated previously in
population based prevalence studies.[]

Onset and  progression of  macrovascular
complications in people with hyperglycemia can be
prevented, to some extent, by better glycemic
control.B4 HbAI1C level and postprandial blood
glucose concentration has been found to be more
important than the fasting plasma glucose
concentration for the prevention of vascular
complications in people with or without

diabetes.Pin  our  study, people  with
diabetes/prediabetes and PAD had higher HbAlc,
mean fasting and postprandial plasma glucose
compared to those without PAD, consistent with
previous studies.®®371  Postprandial hyperglycemia
has been found to be an independent risk factor and
superior predictor for macrovascular events
compared to fasting plasma glucose concentration in
numerous studies.*®! However, in some studies, a
high fasting plasma glucose and HbA1C level has
been found increase the risk of mortality from
macrovascular event.*®37Plasma glucose levels in
our study were based only on one single/average of
two values (HbAlc was performed in all study
subjects). Observing good glycemic control on
multiple occasions may be important for predicting
the onset and progression of vascular complications.
However, further studies are needed to test the
relationship of fasting/postprandial plasma glucose
and PAD.

Obesity and metabolic syndrome have been found to
have significant predilection for PAD with
association as strong as conventional risk factors for
PAD such as hypertension, hyperlipidemia, and
diabetes,®as in our study, people with
prediabetes/diabetes and PAD had higher BMI
compared to those without PAD. Lastly, People with
albuminuria with or without hypertension have
multifold likelihood to have PAD (ABI < 0.9) than
their counterparts without albuminuria,“similar to
our study results.

CONCLUSION

Peripheral arterial disease is a frequent complication
among newly diagnosed treatment naive people with
T2DM and prediabetes. Various anthropometric,
clinical and biochemical parameters in people with
hyperglycemia could account for increased
frequency of PAD in these people. Early detection
of PAD in people with newly diagnosed type 2
diabetes and prediabetes could help to devise a
comprehensive foot care programme to minimize
risk of morbidity and mortality associated with
PAD. Further studies with larger cohort of people
with newly diagnosed treatment naive type 2
diabetes mellitus and prediabetes should be
undertaken to confirm our observations.
Limitations

The most important limitation of this study is small
sample size. Studies with larger sample size in
people with newly diagnosed diabetes and more
importantly in people with prediabetes are required
to look for early Peripheral arterial disease (PAD).
Conflict of interest: None.
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