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ABSTRACT
Objective: To compare and evaluate the renal profile of elderly and younger diabetics.

Methods: This cross sectional study was conducted in a tertiary care teaching hospital. Patients with type-2-diabetes were grouped into elderly
(age=60years) and younger diabetics. Patients’ demographics, duration of diabetes and serum creatinine were recorded. Cockcroft-Gault formula
was used to calculate creatinine clearance (Clcr). Statistical analysis was done using Students”t’ test and Pearson’s correlation. Regression analysis
to adjust for covariables was done wherever required.

Results: A total of 477 diabetics were included (elderly n=320, young n=157). Body mass index (BMI) was significantly lower (p=0.003) and
duration of diabetes was significantly longer (p=0.001) among elderly. Significant difference was noted in serum creatinine (1.06+0.32 vs 0.95+0.29
mg/dl; p=0.0002) and Clcr (57.82+17.41 vs 88.07+24.60 ml/min; p=0.001) between elderly and younger diabetics. Only 4.7% of elderly, whereas
47.8% of young had normal Clcr. Clcr showed a negative correlation with age in elderly (r=-0.389, p<0.001) and young (r=-0.396, p<0.001) and
positive correlation with BMI in elderly (r=0.401, p<0.001) and young(r=0.337, p<0.001). Regression analysis of Clcr in elderly and young showed a
positive correlation for BMI and inverse relationship for age and duration of diabetes mellitus.

Conclusion: Almost 95% of the elderly and 50% of younger diabetics had impaired creatinine clearance. Renal impairment was concealed in most
of them since mean serum creatinine was 1 mg/dl. Indian elderly diabetics should be considered renally impaired and drugs for all conditions need
adjustment for creatinine clearance.
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INTRODUCTION

In the 21st-century diabetes mellitus is a major threat to human
health [1]. Diabetes mellitus is associated with increased
morbidity from macro-and microvascular complications. It is well
known that chronic complications of diabetes mellitus involve
both large vessels and small vessels. Macrovascular complications
include cardiovascular disease, cerebrovascular disease, and
peripheral vascular diseases, while the microvascular diseases
include diabetic nephropathy, neuropathy and retinopathy. The
risk of microvascular complication is also increased in elderly
persons [2]. Diabetic nephropathy (DN) is more common in elderly
diabetics with type 2 diabetes than with type 1 diabetes mellitus
[3]. Nephropathy in elderly diabetics is heterogeneous because of
diabetic lesions and other lesions like vascular lesions [4].
Worldwide DN is the major cause of end-stage renal disease, due
to the fact that (a) rapidly increasing prevalence of diabetes and
(b) diabetics now live longer [5]. In diabetics, the volume of the
whole kidney and of individual glomeruli is increased at diagnosis
[6] and glomeruli continue to enlarge later in the disease [7]. At
present two general classes of tests are used to screen DN. (1)
GFR: Can be estimated conveniently with a creatinine value
incorporating into prediction equations. GFR decline is a late index
of kidney damage, especially in diabetic renal disease. (2)
Albuminuria: Urine albumin excretion rate (UAER) remains the
cornerstone of early detection of diabetic nephropathy and is the
recommended screening test for the diagnosis of DN [8].

Serum creatinine is frequently normal in elderly patients in spite of
decline in renal function. Several formulae have been developed to
calculate the creatinine clearance using individual’s age, sex, and
serum creatinine levels [9-10].

Due to age-related reduction in renal function, the pharmacokinetics
of many drugs are changed in elderly patients. Hence the most
important tool for monitoring renal function with advanced age is

creatinine clearance [11]. In clinical practice, screening of chronic
renal dysfunction by using GFR formula may help the clinicians to
identify patients who are at the risk of developing end-stage renal
disease and also ADRs to water soluble drugs.

The National Kidney Foundation [12] has staged chronic kidney
disease (CKD) which helps to understand the renal status of the
patient, to plan treatment and predict outcomes.

If CKD is undetected, can lead to kidney failure, dialysis or
transplantation and result in premature death due to
cardiovascular events [13]. Recent data have high-lightened that
even a small increase in serum creatinine levels has a great
impact on cardiovascular mortality [14]. The population who are
at high risk are those with DM [15], hypertension, kidney stones,
old age and family history of kidney diseases. In India, around
30% of chronic renal failures are due to DN [16] and type 2
diabetes is considered to be a disease of the middle-aged and
elderly [17]. There are no Indian studies comparing elderly
diabetics with younger diabetics, hence the present study was
designed to compare and evaluate the renal profile of elderly
and younger diabetic patients.

MATERIALS AND METHODS

A cross-sectional study was conducted in an outpatient
department of a tertiary care teaching hospital where patients
with type 2 diabetes mellitus were grouped into elderly
(age=60years) and younger diabetics (age<60years). The study
protocol was approved by the institutional ethics committee and
then patients were included in the study after obtaining written
informed consent. Patients’ age, duration of diabetes and serum
creatinine were noted. Body mass index (BMI) was calculated.
Creatinine clearance (Clcr) was calculated using Cockcroft-Gault
formula. Based on Clcr, patients were distributed as normal (90
ml/min), mild renal impairment (60-89 ml/min), moderate renal


http://creativecommons.org/licenses/by/4.%200/�
http://dx.doi.org/10.22159/ijpps.2016v8i12.14887�

Shastry et al.

impairment (30-59 ml/min), severe renal impairment (15-29
ml/min) and renal failure (<15 ml/min). Results were analyzed
using statistical package for the social sciences version 11.5.
Student’s unpaired t-test (t-test) for variable with normal
distribution and Mann-Whitney U test (Z test) for variable with
non-normal distribution was used. Chi-square test for
distribution of patients with regard to Clcr. Pearson’s correlation
coefficient was used to correlate different parameters.
Regression analysis to adjust for the covariables was done
wherever required. All the analyses were done at the 5 %
significance.
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RESULTS

Four hundred and seventy-seven diabetic patients were included in
the study (elderly n=320, young n=157). The mean age of elderly
and younger diabetics was 68.31+6.06 and 49.91+6.93 y
respectively. There is statistically significant difference in body mass
index (BMI) (24.78+3.81 vs 25.89+4.11; p=0.003) and duration of
diabetes mellitus (11.38+8.90 vs 6.52+5.71; p=0.001) between
elderly and younger diabetics respectively.

Table 1 shows a comparison of renal profile between elderly and
young diabetics.

Table 1: Comparison of renal profile

Renal parameters Elderly (n=320) Young (n=157) P value
S. Creatinine (mg/dl) 1.06+0.32 0.95+0.29 0.0002 *
Clcr (ml/min) 57.82+17.41 88.07+24.60 0.001 *

Values are expressed as mean+SD; * significant. Table 2 gives the distribution of patients, according to creatinine clearance (Clcr). The majority of
elderly diabetics had a moderate renal impairment (54.1%), while the majority of younger diabetics had normal creatinine clearance (47.8%).

Table 2: Comparison of creatinine clearance (Clcr)

Clcr grading Elderly n=320 (%) Young n=157 (%) X2 value p value
Normal 15 (4.7) 124.91 0.0001 **
Mild 120 (37.5) 0.03 0.85
Moderate 173 (54.1) 70.58 0.0001 **
Severe 12 (3.8) 4.61 0.032*

*Significant; Cler in ml/min: Normal>90; Mild 60-89; Moderate 30-59; Severe 15-29, As shown in table 3 correlation analysis showed statistically
significant negative correlation of age with creatinine clearance for elderly (r=-0.389, p<0.001), young (r=-0.396, p<0.001) and total population (r=-
0.655, p<0.001). Statistically significant positive correlation of BMI with Clcr for elderly (r=0.401, p<0.001), young (r=0.337, p<0.001) and total

population (r=0.376, p<0.001) was seen.

Table 3: Correlation of creatinine clearance vs age, BMI

Total population n=477 Elderly n=320 Young n=157

r value p value r value p value r value p value
Age -0.66 <0.001 -0.39 <0.001 -0.39 <0.001
BMI 0.38 <0.001 0.40 <0.001 0.34 <0.001

r = Pearson correlation.

Regression analysis of creatinine clearance (Clcr) in elderly and
younger diabetics showed a positive correlation for BMI and

inverse relationships for age and duration of diabetes mellitus
(table 4).

Table 4: Group wise regression analysis: Clcr as dependent variable

Variables B coefficients+standard error p-value

<0.001*
<0.001 *
0.007*

<0.001*
<0.001*
<0.03*

Elderly n =320, R=0.385, R?= 0.148

Constant 84.42+12.10
Age -1.08+£0.13
BMI 1.71+0.22
DM duration (Yrs) -0.26+0.09
Younger n =157, R=0.397, R?= 0.158

Constant 99.15+15.92
Age -1.71+0.25
BMI 2.80+0.40
DM duration (Yrs) -0.64+0.30
*Significant

DISCUSSION

Our study showed that elderly diabetics had significantly lower BMI
compared to younger diabetics and this lower BMI in the elderly
could be due to malnutrition, age-related changes in taste and
appetite suppression or/and age-related weight reduction [18-20].
Simultaneously, adherence to lifestyle modification and better
insulin sensitivity could also play a role in lowering BMI. Shorter

duration of disease, insulin resistance and poor adherence to
lifestyle probably accounted for high BMI in younger diabetics.

As expected the duration of diabetes was longer in elderly.
Creatinine clearance was significantly lower in elderly diabetics
with a mean GFR of 57.82+17.41 ml/min which suggests moderate
renal impairment in almost all the elderly diabetics. Almost 95%
of the elderly diabetics had impaired creatinine clearance while
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50% of the younger diabetics had the same. This has significant
implications for drug dosage and excretion. In view of 95% of the
elderly diabetics being renally impaired we recommend that
Indian elderly diabetics must be treated as renally impaired unless
otherwise proven. This impairment of renal function could be due
to the effects of aging, lower BMI, long duration of diabetes,
presence of hypertension and could also be related to increased
use of ACE inhibitors and angiotensin receptor blockers. No Indian
data are available on the correlation between aging, diabetes and
creatinine clearance.

However, there is a western study of concealed renal failure and
adverse drug reaction in older patients with type 2 diabetes, which
is a part of a major study, Gruppo Italiano di Farmacovigilanza
nell’ Anziano (GIFA) [21]. In the GIFA study, among 11,687
hospitalized elderly patients, the normal renal function was found
in 7195 (61.6%) patients, overt renal insufficiency was seen in
2861 (24.5%) patients and concealed renal insufficiency was
found in 1631 (14%) patients. Among the 2257 diabetic patients,
1891 (83.8%) had impaired renal function of which 1528 (67.7%)
had an overt renal failure and 363 (16.1%) had concealed renal
impairment. Our study agrees with their study. However, their
study is on hospitalized patients where renal impairment can
occur due to acute illnesses. Ours is purely an outpatient study of
stable elderly diabetics and hence the higher fig. seen in our study
indicates that Indian diabetics are definitely more renally
impaired than the western diabetics.

In yet another study by Kurtal H, et al,, [22] in 221 hospitalized
geriatric patients a reduced renal function (<60 ml/min) was
found in 61% of the elderly patients. However, this study
included patients with GFR<60 ml/min alone as renally impaired
while in our study the 95% prevalence of renal impairment
included 37.5% patients of mild renal impairment with
creatinine clearance of 60-90 ml/min, 54.1% patients of
moderate renal impairment with creatinine clearance of 30-59
ml/min and 3.8% patients of severe renal impairment with
creatinine clearance<30 ml/min in elderly diabetics. Thus a total
of 57.9% of patients had GFR<60 ml/min which is comparable,
however, their study too was on hospitalized patients while ours
is an outpatients based study.

In a study by Wasen E, et al,, [23] on the estimation of prevalence of
decreased Kkidney function in an elderly population of 1246
residents, it was found that 58.6% had moderate or severely
decreased renal function. Our study showed 57.9% of elderly
patients had moderate or severe renal impairment.

No authentic Indian data are available on diabetic or nondiabetic
elderly population regarding GFR. However, there is a single study of
10 patients with benign prostatic hypertrophy with a mean age of
70.5 y, where a mean GFR of 60.45 ml/min has been reported by the
CG formula [24].

In the present study, mean serum creatinine of elderly diabetics was
1.06£0.32 mg/dl, which is within the normal limits; but mean
creatinine clearance was 57.82 ml/min. This shows that renal
impairment was concealed in elderly. The same trend was noted in
GIFA study where they referred to such renal impairment as a
concealed renal failure [21]. Serum creatinine values may mislead
clinicians in recognizing renal impairment, hence creatinine
clearance should be calculated for every elderly person and more so
if he/she is a diabetic. Since the mean creatinine clearance of elderly
diabetics was 57.82 ml/min (i.e,<60 ml/min) every elderly diabetic
should be treated as a person with moderate renal impairment and
drug dosage needs to be adjusted.

Creatinine clearance negatively correlated with age and BMI, both
of which are incorporated in the creatinine clearance formula. In
regression analysis, duration of diabetes emerged as the single
most significant factor negatively correlating with creatinine
clearance. This factor remained significant in both the elderly and
younger population. The limitations of the study are that
creatinine clearance alone may not be adequate to assess renal
function, it is necessary to consider microalbuminuria,
albuminuria or proteinuria in diabetics. Authors could not perform
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these investigations because of the financial constraints. To
extrapolate the study results, larger sample is required.

CONCLUSION

Almost 95% of the elderly and 50% of younger diabetics had
impaired creatinine clearance. Renal impairment was concealed in
most of them since mean serum creatinine was 1 mg/dl. Indian
elderly diabetics should be considered renally impaired and drugs
for all conditions need adjustment for creatinine clearance.

CONFLICTS OF INTERESTS
Declared none
REFERENCES

1. Pradeepa R, Mohan V. The changing scenario of the diabetes
epidemic: implication for India. Indian ] Med Res 2002;116:121-32.

2. Meneilly GS, Tressier D. Diabetes in elderly adults. ] Gerontol
Ser A 2001;56:M5-13.

3.  Rosenstock ]. Management of type 2 diabetes mellitus in the
elderly: special considerations. Drugs Aging 2001;18:31-44.

4. Blickle JF, Doucet ], Krummel T, Hannedouch T. Diabetic
nephropathy in the elderly. Diabetes Metab 2007;33:540-55.

5.  McGowan T, McCue P, Sharma K. Diabetic nephropathy. Clin
Lab Med 2001;21:111-46.

6. Osterby R. Early phases in the development of diabetic
glomerulopathy. Acta Med Scand 1975;574 Suppl:1-80.

7. Mauer SM, Steffes MW, Ellis EN, Sutherland DE, Brown DM,
Goetz FC. Structural-functional relationships in diabetic
nephropathy. J Clin Invest 1984;74:1143-55.

8. DeJong PE, Hillege HL, Pinto Sietsma S], DeZeeuw D. Screening
for microalbuminuria in the general population: a tool to detect
subjects at risk for progressive renal failure in an early phase?
Nephrol Dial Transplant 2003;18:10-3.

9. Lindeman RD. Assessment of renal function in the old. Special
consideration. Clin Lab Med 1993;13:269-77.

10. Cockcroft DW, Gault MH. Prediction of creatinine clearance
from serum creatinine. Nephron 1976;16:31-41.

11. Muhlberg W, Platt D. Age-dependent changes of the kidney:
pharmacological implications. Gerontology 1999;45:243-53.

12. National Kidney Foundation-K/DOQI. Clinical Practice
guidelines for chronic kidney disease: Evaluation, classification
and stratification. Am | Kidney Dis 2002;39:S1-266.

13. Foley RN, Parfrey PS, Sarnak M]. Clinical epidemiology of
cardiovascular disease in chronic renal disease. Am ] Kidney
Dis 1998;32:112-9.

14. Levey AS, Beto JA, Coronado BE, Eknoyan G, Foley RN, Klag M]J,
et al. Controlling the epidemic of cardiovascular disease in
chronic renal disease: what do we know? What do we need to
learn? Where do we go from here? National kidney foundation
task force on cardiovascular diseases. Am ] Kidney Dis
1998;32:853-905.

15. Bakris GL, Williams M, Dworkin L, Elliot W], Epstein M, Toto
RDA, et al Preserving renal function in adults with
hypertension and diabetes: a consensus approach. National
Kidney Foundation Hypertension and Diabetes Executive
Committees Working Group. Am ] Kidney Dis 2000;36:646-61.

16. Agarwal SK, Dash SC. Spectrum of renal disease in Indian
adults. ] Assoc Physicians India 2000;48:594-600.

17. Poonguzhali DV, Vinodhini VM, Ebenezer William, Kumar JS.
Evaluation of apolipoprotein-B levels in dysglycemia. Asian ]
Pharm Clin Res 2013;6:112-4.

18. Chau D, Edelman SV. Clinical management of diabetes in the
elderly. Clin Diabetes 2001;19:172-5.

19. Mooradian AD, McLaughlin S, Boyere CC, Winter ]. Diabetes
care for older adults. Diabetes Spectrum 1999;12:70-7.

20. Kyrou I, Tsigos C. Obesity in the elderly diabetic patients.
Diabetes Care 2009;32:5403-9.

21. Corsonello A, Pedone C, Corica F, Mussi C, Carbonin P, Antonelli
Incalzi R. Concealed renal insufficiency and adverse drug
reactions in elderly hospitalized patients. Arch Intern Med
2005;165:790-5.

165



22.

23.

Shastry et al.

Kurtal H, Schwenger V, Azzaro M, Abdollahnia N, Steinhagen-
Thiessen E, Nieczaj R, et al Clinical value of automatic
reporting of estimated glomerular filtration rate in geriatrics.
Gerontology 2009;55:288-95.

Wasen E, Isoaho R, Mattila K, Vahlberg T, Kivela SL, Irjala K.
Estimation of glomerular filtration rate in the elderly: a
comparison of creatinine based formulae with serum cystatin
C.]J Intern Med 2004;256:70-8.

Int ] Pharm Pharm Sci, Vol 8, Issue 12, 163-166

24. Sudhakar P, Sivakumar V, Sabhapathi D. The creatinine
clearance in the elderly. Indian ] Urol 2000;17:69-70.

How to cite this article

. Rajeshwari Shastry, Prabha Adhikari MR, Shashidhar Kotian M.
Is renal impairment concealed in elderly diabetics????. Int ]
Pharm Pharm Sci 2016;8(12):163-166.

166



