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ABSTRACT

Background: Renal resistive index (RRI) is markedly affected by renal and systemic conditions. Aortic
stiffness with affected pulse pressure in type 2 diabetic patients is associated with backward overload effect
on the heart. This had led to consider RRI as a preferred marker for prediction of an increased total
cardiovascular risk.

Aim: This study interested in detecting the relationship between the renal resistive index and the cardiac
diastolic dysfunction in individuals with type 2 diabetes.

Patients and methods: A hospital based, cross-sectional study was conducted on 79 type 2 diabetic patients
with no symptoms of cardiovascular involvement. They were subjected to echocardiographic evaluation of
diastolic dysfunction and renal duplex for measurement of RRI.

Results: The results of the current study revealed a significant relationship between renal resistive index and
diastolic dysfunction (p < 0.001).

Conclusion: Worsening indices of diastolic function in subjects with type 2 diabetes paralleled increases in

RRI, which was detected as one of the independent predictors of diastolic dysfunction in these results.
Keywords: Diastolic Dysfunction, Renal Resistive Index, Type 2 DM.

INTRODUCTION

Renal resistive index (RRI) is markedly
affected by renal and systemic conditions V. RRI
gives prognostic information regarding micro and
macroangiopathy @. The role of RRI is not limited to
detection of renal arteriosclerosis, there is growing
evidence demonstrated that RRI has many intra and
extra renal determinants and is associated with
increase of cardiovascular morbidity ©. Attempts th
reduce cardiac morbidity and mortality in type 2
diabetic  patients  focus on  cardio-renal
pathophysiology and new risk factors other than
conventional factors and this was the aim of our
research.

PATIENTS AND METHODS

A hospital based, cross-sectional study was
conducted on 79 patients known to have type 2
diabetes mellitus (DM), and who clinically had hb
symptoms of cardiovascular involvement (with
normal ECG). The recruited patients were selected
from those attending the Diabetes Clinics at the
Endocrine Centre, Assiut University hospitals.

Patients with type 1 DM, other cardiac
diseases  (valvular heart disease, ischemice
cardiomyopathy) and congestive heart failure or end
organ failure were excluded from the study. The
study was conducted in the period from March, 2017
to December, 2019.

Ethical consideration
Research Ethics Committee approved the
research protocol on 19/11/2014 under number

17200358 and an informed consent was obtained
from each participant.

Procedure: The patients were subjected to full
history taking and clinical examination including
fundus examination supported by relevant
investigations. The following were carried out:

Baseline Data

o Information obtained using a questionnaire
included: sex, age, consanguinity (first-degree
relatives), history of diabetes, premature
cardiovascular events, dyslipidemia,
hypertension, smoking habits, any other diseases
and the use of current medications including
antidiabetics (oral glucose-lowering medications
and/or insulin), lipid-regulating agents and
antihypertensive drugs.

Imaging and Laboratory Investigations

Blood glucose levels (FBG, RBG), HbALC, lipid
profile, renal function tests and the electrolytes, urine
routine and microscopy, estimated glomerular
filtration rate, and chest x-ray.
Transthoracic echocardiogram (TTE) was performed
by (Philips Medical Systems, Bothell, Washington,
USA, 3.5 Mhz transducer) in the left lateral decubitus
position. Recordings and measurements were
obtained according to standardized
echocardiography parameters. Left ventricular
diastolic dysfunction (DD) was divided into grade |
(impaired LV relaxation), grade Il (pseudo-normal
filling pattern) and grade Il (restrictive filling
pattern) @,
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Measurement of RRI: The renal Doppler assessment
(by 3.5MHz deep probe, HDI 5000 instrument,
Philips Medical Systems, Bothell, Washington,
USA) was done. The renal resistance index (RRI)
was calculated as: the peak systolic velocity — end
diastolic velocity/peak systolic velocity. Individuals
with an RI > 0.7 were said to have increased RRI.

Statistical analysis

Data were verified, coded by the researcher and
analyzed using IBM-SPSS 21.0 (IBM-SPSS Inc.,
Chicago, IL, USA). Descriptive statistics: Means,
standard deviations (SD), medians, ranges and
percentages were calculated. Test of significances:
Odds ratio (OR) (univariate analyses) was used to
detect significance. The clinical and demographic
factors with proven statistical significance from the
univariate analyses were further included in the
multivariate logistic regression models. A significant
p value was considered significant when it is < 0.05.

RESULTS
Table (1) and (2) showed the baseline
characteristics of the study cohort. The age of the

participants had a mean of 51.7 £ 7.6 years old with
males representing about 40% of the sample.
Moreover, about one-quarter of the sample were
smokers and the majority of the sample (92%) were
classified as overweight/obese according to BMI. For
the clinical characteristics of the sample; diabetic
disease duration ranged between 2 and 15 years with
a mean of 7 years.

Almost half of the cases were on insulin
treatment and had diabetic retinopathy, nephropathy
or neuropathy. Also, about one-third of the sample
had history of hypertension with only 10% with
macrovascular complications.

Regarding laboratory investigations, blood
sugar measurements were: FBS ranged between 70
and 600 with median of 180 mg/dl, RBS had mean of
286 + 17 mg/dl and HbAlc of 8.14 + 2 mmol. Kidney
function tests were: bl. Urea was 23 (11-35) mg/dl
and S. creatinine was 1.3 (0.5-7) mg/dl. About two-
thirds had micro- or macro-albuminuria. The median
GFR was 37 (31-181). The imaging data of the
studied sample: About one quarter (24.1%) had
abnormal EF. Also, about two-thirds (65.8%) of the
sample had abnormal RRI.

Table (1): Demographic, clinical and some laboratory data

Variable Mean + SD

Age (years) 51.67+7.6

Sex (Female) 47 (59.5%)

Smoking Status n (%) 21 (26.6%)

Disease Duration (years) 7.08+3.0

Insulin therapy n (%) 40 (50.6%0)

History of Hypertension n (%) 29 (36.7%)
SBP (mmhg) 136.14 + 22.9

Blood Pressure DBP (mmhg) 80.13+17.6
PP (mmhg) 56.27 + 16.5

Waist Circumference (cm) 101.65+114

BMI (kg/m2) 3254+ 4.4
Normal: 6 (7.6%0)
Overweight: 20 (25.3%)
Obese: 53 (67.1%)

Macrovascular Complication n (%) 8 (10.1%)

Diabetic Retinopathy n (%) 42 (53.2%)

Diabetic Neuropathy n (%) 35 (44.3%)

Diabetic Nephropathy n (%) Microalbuminuria 37 (46.8%)
Macroalbuminuria 11 (14%)

Egfr(ml/min/m2) 08.21 £ 2143

FBG(mg/dI) 112.32 + 12.87

2hs PP(mg/dl) 223.38 £ 32.62

HbAlc (%) 8.14+£20

Serum Creatinine (mg/dl) 1.47+0.9

Urea (mg/dl) 22.68 £5.7

TG (mg/dl) 112.93+41.1

LDL (mg/dl) 139.07 + 38.8

HDL (mg/dl) 63.55+11

Values are expressed as the means + SD, number (percent).

n: Number, SD: Standard Deviation, h: Hour, SBP: Systolic Blood Pressure, DBP: Diastolic Blood Pressure, PP:
Pulse Pressure, BMI: Body Mass Index, eGFR: estimated Glomerular Filtration Rate, FBG: Fasting Blood Glucose, 2hs
PP: 2 hours Post Prandial, TG: Triglycerides, LDL: Low Density Lipoprotein, HDL: High Density Lipoprotein.
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Table (2): Cardiac and Doppler imaging data of the studied sample

Variable Category n=79

Ejection Fraction (EF%0) Mean + SD 58.28 £ 8.4

Median (Range) 59 (44 - 77)

e Abnormal EF <50% 19 (24.1%)

Renal Resistance Index (RRI) Mean + SD 0.98 +0.1
Median (Range) 0.9 (0.5-2.1)

Abnormal RRI >0.7 52 (65.8%)

Diastolic Dysfunction (DD) No 28 (35.4%)

Gl 36 (45.6%)

Gll 15 (19%)

Table (3) and (4) demonstrated the univariate and multivariate logistic regression analysis for the
significant factors affecting DD. After adjusting the age, the final model contained four predictors; BMI
(OR=3.30, 95% CI: 1.04-9.67, p=0.028), HbA1C (OR=1.48, 95% CI: 1.12-1.94, p=0.005), RRI (OR=9.22,
95% ClI: 1.19-28.12, p<0.001), Diabetic neuropathy (OR=1.98, 95% CI: 1.05-6.08, p=0.036).

Table (3): Significant factors affecting DD; univariate logistic regression analysis

Factor Odds Ratio 95% CI* P-value
Age ( years) 1.004 0.912 — 1.051 0.814
Sex (Male) 1.082 0.684 — 4.215 0.870
Smoker % 1.135 0.396 — 3.255 0.701
BMI (> 25kg/m2) 1.920 1.004 — 6.581 0.044
Pulse Pressure (mm Hg) 1.004 0.976 — 1.033 0.770
Disease Duration/years 0.983 0.844 —1.145 0.823
HbAlc % 2.325 1.148 — 3.841 0.001
TGD mg/dl 1.010 0.997 — 1.023 0.134
LDL mg/dl 1.008 0.912 - 1.051 0.524
RRI 6.076 1.150 — 16.904 <0.001
Retinopathy 0.975 0.387 — 2.475 0.957
Neuropathy 2.812 1.048 — 7.548 0.040
Nephropathy 1.521 0.602 — 3.842 0.375
Macrovascular Complication 1.733 0.326 —9.222 0.519
GFR (ml/min/m2) 1.010 0.997 — 1.024 0.145

*: Confidence Interval

Table (4): Significant factors affecting DD; multivariable logistic regression analysis

Factor Odds Ratio 95% CI* P-value
Age 0.981 0.924 — 1.043 0.545
Sex (Male) 1.630 0.633 — 4.193 0.122
Smoker 1.321 0.478 — 3.653 0.245
BMI (> 25 kg/m2) 3.295 1.036 — 9.671 0.028
HbAlc % 1.476 1.123-1.941 0.005
RRI 9.224 1.189 — 28.123 <0.001
Neuropathy 1.981 1.051 — 6.078 0.036

*: Confidence Interval
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DISCUSSION

In the current study, 79 patients with T2 DM who
attended to the Outpatient Diabetes Clinics at the
Endocrine Centre, Assiut University Hospitals were
recruited.

Regarding the cardiac diastolic dysfunction, the
percentage of the diabetic patients with DD was 65%
(46% with grade I, and 19% with grade Il). This is
consistent with Dikshit et al. ® who reported that 66% of
diabetic patients had DD. Also, Ashour et al. ©® found
that 62% of asymptomatic diabetic patients had DD.

As regards disease characteristics, significant
relationship was revealed between DD and diabetic
neuropathy, which is in agreement with the results of
Masugata et al. ), which was applied as case-control
study on 77 normotensive diabetic patients and
concluded that, cardiac DD without LV systolic
dysfunction in patients with well-controlled type2 DM
was significantly associated with diabetic neuropathy. In
respect to the laboratory markers, it was found that
HbALC was identified as independent predictor for DD,
which is concordant with Patil et al. ® study that reported
that alteration in LV diastolic function seems to be related
to level of fasting blood sugar and HbA1C even within
normal limits. In regard to RRI assessment: Bruno et al.
© revealed that there was great vascular damage in
patients with diabetes, and also suggested the usefulness
of dynamic RRI assessment for the diagnosis of
subclinical and diabetogenic vascular damage.

This is consistent with the results of this work as
the percent of diabetic patients with RR1 > 0.7 was about
66%. It seemed that the RRI dependence of blood glucose
levels may be specific to medium-sized arteries such as
intra-renal and orbital. The findings of Afsar et al. “» and
Ohta et al. @ support the current findings, reporting a
significant increase of RRI in DM. In addition, this study
showed significant association between RRI and DD
where it was considered as significant independent
predictor for RRI. This is supported by Maclsaac et al.
@2 who reported significantly higher RRI values in
patients with echocardiographic markers of left ventricle
diastolic dysfunction. It might be assumed that this
relation stems from parallel organ damage of heart and
kidneys in the course of type 2 diabetes.

CONCLUSION AND RECOMMENDATION

There is significant association of diastolic
function in subjects with type 2 diabetes and the increases
in renal resistive in sex as it was shown by our study that
RRI is one of the important independent predictors of
diastolic dysfunction. Based on the findings of the current
study, it is recommended to have routinely evaluating
RRI by renal duplex for type 2 diabetic patients for early
assessment of subclinical diastolic dysfunction and early
prevention of cardiac morbidities.

STUDY LIMTATIONS

The cross-sectional design of the study neither
elucidate cause-and-effect relationships nor allowing
generalizability of the results.
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