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* Cardiovascular disease(CVD)is a major cause of mortality in patients with mild to moderate chronic kidney
disease(CKD) and end-stage renal disease(ESRD).*?

* Primary care physicians(PCP) often manage patients with CKD in the early stages of the disease and have a
pivotal role in affecting long term outcomes in CKD patients related to cardiovascular and all-cause mortality.”

* In a retrospective cohort study only a tiny minority of patients (0.5-1%) with mild to moderate CKD developed
ESRD over a 5-year follow up, while as many as 19 and 24% of the patients with mild and moderate renal
insufficiency, respectively, died mostly of cardiovascular complications in the same period.!

* Hyperlipidemia, one of the important risk factor of atherosclerosis, is an abnormality commonly encountered in
patients with chronic Kidney disease.

* Other risk factor includes hypertension, diabetes mellitus, smoking, and obesity.

* Indian studies on lipid profile abnormalities in chronic renal failure (CRF) have varied from no abnormalities at
all to significant abnormality (Hypertriglyceridemia and reduced HDL) as described in the Western literature.
(NKFK/DOQI) guidelines, which plays a vital role in development of atherosclerotic cardio vascular disease.

* There is also associated thyroid dysfunction seen in CKD patients. A few reports have appeared from India,
where various parameters of thyroid function were measured in patients with CRF. In order to gain further insight,
this study included measuring the Thyroid Stimulating Hormone(TSH) levels.

Aims and objectives of the study e The Causes for tubulo interstitial disease includes
1. To identify lipid pattern in chronic kidney disease Drugs (e.g., sulfa, allopurinol), Infection (viral,

patients. bacterial, parasitic), Heavy metals and Radiation
2. Toanalyze lipid alterations that can occur in Chronic nephritis.

Kidney Disease patients.
3. To study the correlation between renal function and MATERIALS AND METHODS

lipid abnormalities in Chronic Kidney Disease. e This study was conducted in 50 patients with
chronic kidney disease and 50 normal people taken

Etiology as controls.

e Diabetes has emerged as the most frequent cause e All the patients in this study group were selected
(30-40%)followed by hypertension  (14-22%), from those who were admitted to department of
CGN(16-20%), CIN(5.4-12.7%), heredofamilial General medicine in MVIJMC & Research hospital
disease§8.4%)and obstruction including calculus Bengaluru.

(2.9%).4

e  Other causes include Primary glomerular diseases RESULTS AND OBSERVATIONS
like Membranous nephropathy, IgA nephropathy, Age distribution
Focal and segmental glomerulosclerosis (FSGS) and e Age of the patients varied from 40 yrs to 75 yrs.
Membrano proliferative glomerulonephritis. Majority of patients

e Vascular causes are renal artery stenosis, vasculitis, o fall in the age group between 46-55 years.
atheroemboli and Hypertensive nephrosclerosis.
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Age distribution in patients
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Sex distribution
Males constitute 39(78%) and females
11(22%) in this study.
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Personal habits
In this study 10 patients of the patients were smokers and
6 patients were alcoholics.

o\

® NoSmoking
® Noalcoholism

m Smoking

| Alcoholism

® Both present

Renal parameters

e Lowest urea value found in these patients was 38
and the highest was 157mg/dl.

e  Creatinine values ranged between 1.3 mg/dl to 13.7
mg/dl.

Blood pressure readings

Patients with blood pressure of more than 140/90 were
considered hypertensives. Most patients (36 patients)
were hypertensives at the time of presentation. Only 14
patients had blood pressure less than 140/90mmHg.

DIABETIC STATUS It was found that 18 patients were
diabetic.

BOTH

B Seriesl

DM

a

=

10 20 30 40

Radiological examination

¢ Radiological examination was done by abdominal
ultra sonogram.

e In 39 patients the kidney size was less than 9cm in
one or both kidneys.

ECG results

e Patient’s electrocardiograms were analysed. It was
found that 17.

e patients showed left ventricular hypertrophy. 16
patients showed ischemic changes. One patient had
tall peaked T waves.

LVH 15 2 17 (34%)
Ischemic changes 12 4 16 (32%)

Ckd petientsshowed the following lipid disorder.

Elevated Cholesterol 20

Decreased HDL 40

Elevated Triglycerides 31

Increased LDL Cholesterol 12
ro. [
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Lipid pattern in pattern

HDL pattern

Serum HDL values ranged between 23mg/dl to 46mg/dl.
Patients showed abnormal HDL levels (<40 mg/dl) were
40. Its mean value was 35.08 and standard deviation was
4.84. The P value is <0.01 Among the control groups, the
lowest value of HDL was 36 mg/dl and the highest was
58 mg/dl. Their mean was 46.96 and standard deviation
was 5.59. P value, <0.01

It showed that there was a significant reduction in HDL-
C levels in patients with CKD than that of controls.

LDL pattern

e Lowest value of LDL 52mg/dl and the highest value
were189mg/dl.

e Abnormally high LDL levels (>130mg/dl) were
found in 12 patients. Their mean value was 188.78
mg/dl an

¢ standard deviation was 5.680 and P value was < 0.01
significant.

For controls lower value is 76mg/dl, highest value
is126mg/dl their mean was 105.58 and standard
deviation is

e 1259 and P valuewas <0.01 which is significant.

TGL pattern

TGL value in our study group ranged between the
minimum of 73 mg/dl and the maximum of 313mg/dI.
TGL levels were abnormal in 31 patients >160mg/dl).
Mean and standard deviation of study group were 165.04
and 50.8 In controls, the lowest value is 70 and the
highest is 170mg/dl. The mean and standard deviation
were 117.68 and 17.43. P value was significant (P <
0.01) in both the groups.

Total cholesterol
Range of TC levels in study group was 120mg/dl to 280
mg/dl.

Lowest value in control group was 143 and the highest
value was 220mg/dl. Total cholesterol was more than
200mg/dl in 20 patients. The mean values and standard
deviations of study group were 188.78 and 40.16. In the
control group. The mean values and standard deviations
of were 117.68 and 17.43 P value was (P<0.01)
significant in both the groups.

Correlation between lipid fractions and gfr in patients.

LIPIDS |eGFR<15ml | 15-29ml | 30-59ml
TC 1 5 12 3
TGL 1 5 19 7
HDL | 8 23 9
LDL 1 3 6 2
Tsh level

TSH level increased in 16 patients in this study.

DISCUSSION
In my study, most common lipid abnormalities found
were Low HDL levelsand Hypertriglyceridemia.

Decreased high density lipoprotein levels

The low HDL levels in patients with chronic kidney
disease in our study were consistent with Diana M Lee
LG et al 43 who studied the lipid profile in CRF patients.
This low HDL cholesterol levels was also an
independent risk factor for the development of CKD in
the Framingham off spring study. Several mechanisms
may underlie these reductions in HDL cholesterol levels,
which is usually an indication of impaired reverse
cholesterol transport.

Apo Al, which is the activator of lecithin cholesterol
acyltransferase (LACT), is reduced in CKD due to down
regulation of hepatic Apo Al genes leads to decline in
the activity of LACT, which causes reduced cholesterol
esterification and impairment of HDL maturation. The
activity of LACT is consistently diminished in CKD, so
there is decrease in HDL levels."

In MDRD study 55 low HDL levels in CKD patients
were one of theindependent risk factor for progression of
kidney disease. In our study the mean value was
significantly less than the age matched healthy controls.

Elevated triglycerides

Triglyceride levels were significantly elevated in our
study than control group. Abnormal triglyceride values
were found in 31 of patients in our study. The present
study demonstrates that CRF is commonly accompanied
by lipid abnormality inthe form of hypertriglyceridemia.

This is similar to the observations made in Western
studies and recent Indian studies 45,46,47,48 by Gupta
DK, Das BS and Bagdae J. Elevated triglyceride levels
are due to impaired activity lipoprotein lipase (LPL)49
and direct inhibitory effect of various uremic ‘toxins’ on
the enzymes involved in lipid metabolism50 representthe
most  important  pathophysiological ~ mechanisms
underlying the development of hypertriglyceridemia in
renal failure.

Chan MK et al (48) also found hypertriglyceridemia was
the major abnormality in their studies.
Hypertriglyceridemia represents an early feature of renal
failure.

Elevated low density lipoprotein
LDL was significantly elevated than that of controls in
our study.

Wefound that 12 of patients showed elevated LDL levels.
Most studies find that Uremic Patients usually have
normal or slightly reduced concentrations of LDL-C
levels and they exhibit important disturbance in the
density distribution of LDL sub fraction that is
characterized by a predominance of small dense LDL
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particles.’”

In the present study we find significantly high levels of
LDL cholesterol inthe group with GFR15-29ml.

Totalcholesterol

Total cholesterol levels were elevated in 20 patients in
our study group heavy proteinuria alone or in
combination with chronic renal insufficiency results in
acquired LDL receptor deficiency, which plays a central
role in the genesis of the  associated
hypercholesterolemia.’

Correlation Studies

e It was found that abnormal serum triglycerides, TC,
HDL, were

o found to be increased significantly in the group of
eGFR between15-29ml

ECG changes

e Qut of 50 patients, 17 (34%) of patients showed
changes suggestive of LVHand 16 (32%) of patients
showed ischemic changes. The risk of dying of
cardiac complications is 65 times higher in dialysis
patients between 45-54 years and 500 times higher
than the general population.

e The risk factors which are responsible for increased
morbidity and mortality were hypertension, DM,
high LDL, low HDL and smoking.

CONCLUSION

1. HDL-C levels were lower and triglycerides, total
cholesterol and TGL levelswere higher in the study
group compared to controls.

2. There is a statistically significant increase in serum
triglycerides level in patients with CKD stage 3,4
and 5.

3. Predominant lipid abnormalities were reduced HDL -
C levels and elevated TGL.

4. There was a negative correlation exists between
serum HDL-C level and GFR levels which was
statistically significant.

5. Significant number of patients showing ECG
changes of left ventricular hypertrophy 34 %and
ischemic changes 32%.

Limitations of the study

1. Smoking, alcoholism and diabetics may alter the
lipid pattern in the body. Their influences in the
study group also have to be considered.

2. Since we had not analysed the echocardiogram of
the patients, the real scenario of ischemia in CKD
patients was not known.

3. We had not estimated the lipid abnormalities in
patients who underwent dialytic treatment or renal
transplantation.

ACRONYMS
Apo - Apolipoprotein
e BP - Blood Pressure

CGN-chronic glomerulonephritis

CIN-chronic interstitial nephritis

CKD - Chronic Kidney Disease

CVD - Cardio Vascular Disease

DM - Diabetes Mellitus

ECG - Electro Cardiogram

ESRD - End Stage Renal Disease

GFR - Glomerular Filteration Rate

HDL-C - High Density Lipoprotein Cholesterol
HTN - Hypertension

ID No - Patient identification Number

K+ - Potassium

K/DOQI - Kidney Disease Outcome Quality
Initiative

e LCAT - Lecithin Cholesterol Acyl Transferase
e LDL-C - Low Density Lipoprotein Cholesterol
o LK - Left Kidney

e LPL - Lipoprotein Lipase

e LVH - Left Ventricular Hypertrophy

e MDRD study - Modification of Diet in Renal
Disease study

BIBILOGRAPHY

1. Sarnak MJ, Levey AS, Schoolwerth AC, Coresh J,
Culleton B, Hamm LL, McCullough PA, Kasiske BL,
Kelepouris E, Klag MJ, ParfreyP, Pfeffer M, Raij L,
Spinosa DJ, Wilson PW: Kidney disease as a risk
factor for development of cardiovascular disease: a
statement from the American Heart Association
Councils on Kidney in Cardiovascular Disease, High
Blood Pressure Research, Clinical Cardiology, and
Epidemiology and Prevention. Circulation, 2003;
108: 2154-2169.

2. Hallan SI, Coresh J, Astor BC, Asberg A, Powe NR,
Romundstad S, Hallan HA, Lydersen S, Holmen J:
International comparison of the relationship of
chronic kidney disease prevalence and ESRD risk. J
Am Soc Nephrol, 2006; 17: 2275-2284.

3. Foley RN, Parfrey PS, Sarnak MJ: Clinical
epidemiology of cardiovascular disease in chronic
renal disease. Am J Kidney Dis, 1998; 32: 112-119.

4. Go AS, Chertow GM, Fan D, McCulloch CE,Hsu
CY: Chronic kidney disease and the risks of death,
cardiovascular events, and hospitalization. N Engl J
Med, 2004; 351: 1296-1305.

5. Dyslipidemia in patients with chronic renal failure
and in renal transplant patients. B.Shah, S.Nair,
RASiIrsat, TFAshavaid, K.Nair Nephrology Section,
PD Hinduja National Hospital's Research Centre,
Mahim, Bombay.

6. Study of lipid profile and oxidative stress in chronic
renal failure. Sumathi M.E., Manjunath M Tembad,
Jayaprakash murthy D.S., Preethi B.P. Biomedical
Research, 2010; 21(4): 451-456.

7. Dyslipidemia in Chronic Kidney Disease: Managing
a High-Risk Combination. Veeraish Chauhan, MD
and Megha vaid MPH Postgraduate Medicine:
Volume: 121 No.6 DOI: 10.3810/pgm, 2009: 11:
2077.

WWW.ejpmr.com

518




Sankar.

European Journal of Pharmaceutical and Medical Research

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

NKF-KDOQI
GUIDELINES
Chronic kidney disease in India — a hidden
epidemiclndian J Med Res, 2007; 126: 6-9.

Chronic Kidney Disease in India: Challenges and
Solutions S.K. Agarwal, R.K. Srivastava,Nephron
Clin  Pract, 2009; 111: 197-203 (DOI:
10.1159/000199460

Incidence of chronic kidney disease in India Suresh
Chandra Dashand Sanjay KAgarwal Nephrol. Dial.
Transplant, 2006; 21(1): 232-233.
HARRISON’S PRINCIPLES OF
MEDICINE 18thedition

The National Kidney Foundation K/DOQI Clinical
Practice Guidelines for Estimation of Glomerular
Filtration Rate

Lewington S, Whitlock G, Clarke R, SherlikerP,
Emberson J, Halsey J, Qizilbash N, Peto R, Collins
R: Blood cholesterol and vascular mortality by age,
sex, and blood pressure: a meta-analysis of
individual data from 61 prospective studies with
55,000 wvascular deaths. Lancet, 2007; 370:
1829-1839.

Third Report of the National Cholesterol Education
Program (NCEP) Expert Panel on Detection,
Evaluation, and Treatment of High Blood
Cholesterol in Adults (Adult Treatment Panellll).
Brennar and Rocks, THE KIDNEY, eighth edition,
2006.

Muntner.P, cersh.j, smith JC, Plasmalipids and risk of
developing renal dysfunction. Kidney Int, 2000;
50(1): 293- 301.

Attman PQ, AlanporiCP, SamuelssonO, Lipoprotein
abnormality as a risk factor for progressive non
diabetic renal disease, Kidney Int, 1999; 56: 14 —17.
Toto RD, Vega G, Grudy SM cholesterol
management in patients with CKD. Therapy in
Nephrology and HT Lippincott Williams and Wilkis,
631-639.

Vaziri ND: Dyslipidemia of chronic renal failure:
The nature, mechanisms and potential consequences.
AmJ Physiol Renal Physiol, 2006; 290: 262-272.
Vaziri ND, Liang K: Down-regulation of tissue

guidelinesNKF KDOQI

INTERNAL

lipoprotein lipase expression in experimental
chronic renal failure. Kidney Int, 1996; 50:
1928-1935.

Vaziri ND, Liang K, Parks JS: Down-regulation of
hepatic lecithin:cholesterol acyltransferase gene
expression in chronic renal failure. Kidney Int,
2001; 59: 2192.

Mori Y,Hirano T, Nagashima M, Shiraishi Y, Fukui T,
Adachi M: Decreased peroxisome proliferator-
activated receptor alpha gene expression is
associated with dyslipidemia in a rat model of
chronic renal failure. Metabolism, 2007; 56:
1714-1718.

Lee DM, Knight-Gibson C, Samuelsson O, Attman
PO, Wang CS, Alaupovic P: Lipoprotein particle
abnormalities and the impaired lipolysis in renal
insufficiency. Kidney Int, 2002; 61: 209-218.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Cheung AK, Parker CJ, Ren K, Iverius PH:
Increased lipase inhibition in uremia: identification
ofpre- beta-HDL as a major inhibitor in normal and
uremic plasma. Kidney Int, 1996; 49:1360-1371.

Lipid Disorders and Their Relevance to Outcomes in
Chronic Kidney Disease. Nosratola D. Vaziri a Keith

Norris b a Division of Nephrology and
Hypertension, University of California Irvine,
Irvine, Calif., and b Department of Internal

Medicine, Charles Drew University, Los Angeles,
Calif., USABIlood Purif, 2011; 31: 189-196. DOI:
10.1159/000321845] Dyslipidemia of CKD Blood
Purif, 2011; 31: 189-196 191.

Vaziri ND, Deng G, Liang K: Hepatic HDLreceptor,
SR-B1 and Apo A-l expression inchronic renal
failure. Nephrol Dial Transplant, 1999; 14:
1462-1466.

Shoji T, Nishizawa Y, Nishitani H, BillheimerJT,
Sturley SL: Impaired metabolism of high density
lipoprotein in uremic patients. Kidney Int, 1992; 41:
1653-1661.

Liang K, Kim C, Vaziri ND: HMG-CoA reductase
inhibition reverses LCAT and LDL receptor
deficiencies and improves HDL in rats with chronic
renal failure. Am J Physiol Renal Physiol, 2005; 288:
539-544.

Vaziri ND, Liang K, Parks JS: Downregulation of
lecithin:cholesterol acyltransferase (LCAT) in chronic
renal failure. Kidney Int, 2001; 59: 2192—-2196.
Vaziri ND and Liang K. Downregulation of hepatic
LDL receptor expression in experimental nephrosis.
Kidney Int, 1996; 50: 887—893.

Vaziri ND, Sato T, and Liang K. Molecular
mechanism of altered cholesterol metabolism in focal
glomerulosclerosis.  Kidney Int, 2003; 63:
1756-1763.

Kronenberg F, Kuen E, Ritz E, et.al.: Lipoprotein(a)
serum  concentrations and  apolipoprotein(a)
phenotypes in mild and moderate renal failure. J Am
Soc Nephrol, 2000; 11: 105 -115.

Rutkowski B, Chmielewski M. Mechanisms of lipid
disturbances in chronic renal failure. Nephrology,
hypertension, dialysis, transplantation. Budapest:
Hungarian Kidney Foundation, 2005; 467-476.
Dyslipidemia of chronic renal failure: the nature,
mechanisms, and potential consequences. N. D.
Vaziri AJP - Renal Physiol, 2006; 290: 262-272. AJP
- Renal Physiol, 2006; 290: 262-272.

Magil AB. Interstitial foam cells and oxidized
lipoprotein in human glomerular disease. Mod
Pathol, 1999; 12: 33-40.

Moorhead JF, Wheeler DC, and Varghese Z.
Glomerular structures and lipids in progressive renal
disease.Am J, 1989; 87: 12-20.

Wheeler DC and Chana RS. Interactions between
lipoproteins, glomerular cells and matrix. Miner
Electrolyte Metab, 1993; 19: 149-164.

Sharma BK, Jindal SK, Rana DS. Absence of
hypedipidemia in patients of chronic renal failure in
Chandigarh. Indian Med Res, 1980; 72: 461 464.

WWW.ejpmr.com

519




Sankar.

European Journal of Pharmaceutical and Medical Research

40.

41.

42,

43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Kunde AA, Mani MK, Kuruvilla KC. Lipid
abnormality in chronic renal failure and
haemodialysis. J Assoc Physicians India [abstract],
1977; 25: 1013.

Gupta DK. Hypedipidemia in patents of chronic
renal failure. Bombay Hospital J, 1991; 33: 45- 50.
Das BS, Mishra SK, Rao DVP. Serum lipids in
chronic renal failure. J Assoc Physicians India,
1984; 32: 1019 1021.

Alterations of Lipid Metabolism in Chronic
Nephropathies:  Mechanisms,  Diagnosis  and
Treatment Antonio Lacquaniti Davide Bolignan. o
Valentina Donato Caterina Bono Maria Rosaria
Fazio Michele Buemi Section of Nephrology,
Department of Internal Medicine University of
Messina, Messina, Italy. Kidney Blood Press Res,
2010; 33: 100-110. DOI: 10.1159/000302712
DIANA M.LEE et al: Lipoprotein particle
abnormalities and the impaired lipolysis in renal
insufficiency, kidney international, 2002; 61:
209-218.

Vaziri ND, Liang K, Parks JS. Down regulation of
hepatic lecithin: cholesterol acyltransferase gene
expression in chronic renal failure. Kidney Int,
2001; 59: 2192-6.

Gupta DK. Hypedipidemia in patents of chronic
renal failure. Bombay Hospital J, 1991; 33: 45-50.
Das BS, Mishra SK, Rao DVP. Serum lipids in
chronic renal failure. J Assoc Physicians India,
1984; 32: 1019 1021.

Bagdade J, Casaretto A. Effect of chronic uremia,
haemodialysis and renal transplantation on plasma
lipids and lipoproteins. J Clin Invest, 1976; 87:
3741.

Chan MK, Varghese Z, Moorhead JF. Lipid
abnormalities in‘uremia. Kidney Int, 1981; 19: 625.
Kes P. Lipid abnormalities in CRF, nephritic
syndrome and dialysis. Acta Med Crotica, 2001;
55(4-5): 177-86.

Cheung AK, Parker CJ, Ren K, Iverius PH.
Increased lipase inhibition in uremia: | dentification
of pre-beta HDL as a major inhibitor in normal and
uremic plasma. Kidney Int, 1996; 49(5): 1360-7.
Rajman |, Harper L, McPake D, Kendall MJ,
Wheeler DC. Low density lipoprotein subfraction
profiles in chronic renal failure. Nephrol Dial
Transplant, 1998; 13: 2281-7.

Deighan CJ, Caslake MJ, McConnell M, Boulton-
Jones JM, Packard CJ. Atherogenic lipoprotein
phenotype in end-stage renal failure: origin and
extent of small dense low-density lipoprotein
formation. Am J Kidney Dis, 2000; 35: 852-62.
Vaziri ND and Liang K. Downregulation of hepatic
LDL receptor expression in experimental nephrosis.
Kidney Int, 1996; 50: 887-893.

A M Rao, AR Bitla, E P Reddy, V Sivakumar> and P
V L N Srinivasa RaoA M Rao, A R Bitla. LIPID
ABNORMALITIES, LIPOPROTEIN AND
APOPROTEIN PATTERN IN NON DIALYZED
PATIENTS WITH CHRONIC KIDNEY

56.

DISEASEIndian Journal of Clinical Biochemistry,
2010; 25(1): 47-50.

LAWRENCE G.HUNSICKER et al: Predictors of
the progression of renal disease in the modification
of diet in renal disease study, Kidney international,
1997; 51: 1908-1919.

WWW.ejpmr.com

520




