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INTRODUCTION

Hyperlipidemia, one of the important risk factor of
atherosclerosis, is an abnormality commonly encerad in
patients with chronic kidney disease. The increagesk of
atherosclerotic cardiovascular disease may be duleyperlipidemia.
Other risk factors predisposing to cardiovasculi@edse in chronic
kidney disease patients include diabetes, hypeiten®besity and

smoking.

Dyslipoproteinemia is an additional risk factor fdhe
progression of renal insufficiency. It has been whoin a large
population of patients with chronic kidney disedhat the rate of
progression was significantly higher in hyperlipnie patients

compared with normolipidemic patients

The pathogenesis of chronic allograft dysfunctisrcomplex
and results from various factors. Among them hyjpetkemia is an
important factor implicated in the development grdgression of
chronic allograft dysfunctions. In an observatiorsaldy, it was

found that hypertriglyceridemia and the Lp (a) >3fJdl before and



after transplantation were independent risk factéos chronic

allograft dysfunctiof

Factors such as race, gender, age and diabetiasstat

potentially confound the interpretation of the Iggotein profil€.

Indian studies on lipid abnormalities in chronicdhkey
disease have not been consiste®ttarma et al.,* Kunde et al.,
found no hyperlipidemia whereaGupta et al.,’ Das et al.,’
observed hypertriglyceridemia and reduced HDL leval CKD
patients as in western studies. In view of incotesisy and limited
evidence in southern part of this country it wasided to study the

lipid profile in our patients with chronic kidneyskase.



AIMS OF THE STUDY

To estimate various lipid profile abnormalities Chronic

Kidney Disease patients.

To identify the predominant lipid pattern in ohrc kidney

disease patients.

To study the correlation between the serum tarese

levels and lipid abnormalities in Chronic Kidneys@ase.

To estimate the prevalence of Left Vetricularpidytrophy
and Ischemic Changes in patients with chronic kydne

disease.



REVIEW OF LITERATURE

CHRONIC KIDNEY DISEASE DEFINITION:®®

K/IDOQI - Kidney Disease Outcome Quality Initiative

definition of CKD is

1. Kidney damage for 3 months is defined by structural
or functional abnormalities of the kidney with or

without reduction in GFR manifest either by

a. pathological abnormalities or

b. Markers of kidney damage including abnormalities
of composition of blood or urine or abnormalities i
imaging tests.

2. GFR <60ml/min/1.73ffor >3 months with or without

kidney damage.
HISTORY::

The word “Uremia” is coined by Piorry & L.Heritian 1840.
Association between lipid abnormalities and pathwges of renal
disease was first suggested by virchow in 1860. déscribed
extensive fatty degeneration in autopsy tissue frmamients with

Bright's disease.



EPIDEMIOLOGY:

In India, with a population of one billion and astenated
incidence of ESRD of 100 per Million Population, papximately
100,000 patients develop ESRD each year. Of th@8& Bever see
a nephrologist. Of the 10,000 patients who do cdnsa
nephrologist renal replacement therapy started GPo9the other

10% are unable to afford any form of renal replaertrtherapy’.

The majority of the 9000 patients who receive renal
replacement therapy are begun on hemodialysis. @& 8500
patients, who are on hemodialysis, about 60% Ibstrtfollow-up
within 3 months. Approximately 9-13% of patientsedvithin one

year while on treatmehit*?

About 17-23% of patients undergoing renal transgdtaon
should be on dialysis for 2-3 months for pre-trdasp stabilisation.
Although 4% of patients remain on maintenance Héryvfew stay

on maintenance HD longer than 24 montH3



Patients mobilise the resources for the expendifuosen the

following™:
1. 4% - Pooled family resources
2. 60% - Employer
3. 20% - Selling property and jewels
4. 20% - Loans
ETIOLOG Y

Common causes of ESRD in India are

Disease % Center A'? | center B™* | Center c'°
CGN (Chronic glomerulo nephritis) 28.6 36.64 18.20
Diabetic nephropathy 23.2 23.84 26.7p
Chronic interstitial nephritis 16.5 14.35 21.0p
Hypertensive nephrosclerosis 4.1 13.4 10.06
Obstructive nephropathy 6.4 — 1.22
Adult polycystic kidney disease 2.0 3.53 2.07
Unknown 16.2 3.76 -

In developing countries like India, majority of patts die

without receiving any form of dialysis. The numbef patients

accepted by dialysis programs is
80 pmp - Egypf
20 pmp - Malaysid
3-5 pmp - India & Chind

about



PATHOPHYSIOLOGY OF CHRONIC KIDNEY DISEASE™

The pathophysiology of CKD involves two broad setf
mechanisms of damage (1) Initiating mechanisms ifigedo
underlying etiology (Immune complexes and mediatoo$
inflammation in certain type of glouerulonephritiggr toxin
exposure in certain diseases of the renal tubufes iaterstitium)
and 2) a set of progressive mechanisms involvingehnfyltration
and hypertrophy of the remaining viable nephronsattare a
common consequence following long term reductionmesfal mass,
irrespective of underlying etiology. The responsesreduction in
nephron number are mediated by vasoactive hormongskines,
and growth factors. Eventually, these short ternapddtions of
hypertrophy and hyperfiltration become maladaptias the
iIncreased pressure and flow predisposes to sckeoad dropout of
remaining nephrons. Increased intrarenal activify tloe renin-
angiotensin axis appears to contribute both toiahitadaptive
hyperfiltration and to the subsequent maladaptiypehntrophy and
sclerosis, the latter, in part, owing to the stiatidn of
transforming growth factop;(TGF [3). This process explains why a

reduction in renal mass from an isolated insult magad to a



progressive decline in renal function over manyrgea

Stages of CKD?

National Kidney Foundation (KDOQI) laid guidelinésr the

definition of stage of CKD.

Stages GFR, ml/min per 1.73m?

0 >9(

>9(°

60-89

30-59

16-29

galbrh|lwWiN]|PF

<15

a) With risk factors for CKD (HTN, DM, autoimmune
disease, old age, African ancestry, family histdyo
ARF, Proteinuria, abnormal urinary sediment, abnarm

urinary test)
b) With demonstrated kidney damage e.g. persistent
proteinuria, abnormal urinary sediment, abnormadoll

and urine chemistry, abnormal imaging studies.



CLINICAL FEATURES:

Fluid and electrolyte disturbances

Volume expansion
Hyponatremia
Hyperkalemia

Hyperphosphatemia

Endocrine - Metabolic disturbances

Secondary hyperparathyroidism

Adynamic bone disease

Vit. D deficient osteomalacia

Carbohydrate resistance

Hyperuricemia

Hypertriglyceridemia

Increased Lp (a) levels

Decreased high density lipoprotein level
Malnutrition

Amenorrhea ,infertility and sexual dysfunction

B> microglobulin associated amyloidosis



Neuromuscular Disturbances

. Fatigue

. Sleep disorders

. Headache

. Impaired mentation
. Lethargy

. Asterixis

. Muscular rigidity

. Peripheral neuropathy

. Restless leg syndrome

. Myoclonus

. Seizures

. Coma

. Muscle cramps

. Dialysis disequilibrium syndrome
. Myopathy

Cardiovascular and pulmonary complication

10



Arterial hypertension

Congestive heart failure or pulmonary edema
Pericarditis

Hypertropic or dilated cardiomyopathy
Uremic lung

Accelerated atherosclerosis

Hypotension and arrythmias

Vascular calcification

Dermatologic Disturbances

Pallor
Hyperpigmentation
Pruritus

Ecchymoses
Fibrosing dermopathy

Uremic frost

Gastro Intestinal disturbances

11



. Anorexia

. Nausea and vomiting
. Gastroenteritis
. Peptic ulcer

. Gastrointestinal bleeding

. Idiopathic ascites

Peritonitis
Hematologic and Immunologic disturbances
. Anemia
. Lymphocytopenia
. Bleeding diathesis
. Increased susceptibility to infection
. Leukopenia

. Thrombocytopenia

Treatment

The optimal timing of therapy is usually well beéora

measurable decline in GFR and certainly before CH®

12



established.

Clinical Action Plan?

GFR ml/min/ | Action ?
1.73nf
Kidney damage >90 Diagnosis and treatment, treatmenit
with normal or of comorbid conditions, slowing
increased GFR progression, CVD risk reduction
Kidney damage 60-89 Estimating progression
with mild
decrease in GFR
Moderatel! GFR 30-59 Evaluating and treating
complications
Severel GFR 15-29 Preparation for kidney replacemen
therapy
Kidney Failure <15 Kidney replacement
(or dialysis)

(if uremia present)

%includes actions from preceding stages.

Renal replacement

transplantation.

therapy includes both dialysisd an

Slowing the progression of renal disease in CKD dmn

accomplished by the following.

13
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1. Diet - Protein restriction 0.6-0.75g/kg/day

- Low salt 60-80mmol/day

2. Blood pressure control - Bp <130-135/80-85mmHg
if proteinuria <1g9/24 hr

Bp <125/75 mmHg if proteinuria >1g9/24 hr

3. Proteinuria —to reduce to <1g/24hr

use an ACE inhibitor or angiotensin receptor antago

4. Glycemic control in DM - Hb & < 7%

5. Dyslipidemia -Control individual lipid fractions

6. Smoking - cessation

7. Alcohol - Restriction to less than 2 drinks plary.

DYSLIPIDEMIA:

Dyslipidemia is empirically defined as plasma lipithat are

associated with adverse outcomes such as cardiolastiseas?.

Normal structure and fuction of lipoprotein:
Lipoproteins & Apolipoproteins:
. Lipoproteins consist of lipids and proteins knows a

apolipoproteins (apo) with the main function of

14



transporting water insoluble lipids such as chaesit
or triglycerides in plasma, from sites of absorpt(gut)
and/or synthesis (liver) to the sites of utilizatio

(peripheral tissues) or processing.

In addition to their role in the formation of lipogeins
apolipoproteins perform a variety of functions inet
metabolic conversions of lipoproteins including
secretion, retardation of premature removal, redogm
of binding & removal sites and activation of liptiky

enzymes.

Traditionally, lipoproteins are classified on thasls of their

density properties

1.
2.
3.
4.
5.

Chylomicrons (<0.94g/ml density)

Very low density (0.94 - 1.006g/ml density)
Intermediate density (1.006 - 1.019 g/ml density
Low density (1.019 - 1.063 g/ml density)

High Density (1.063 - 1.21 g/ml density)

LIPOPROTEIN PATHWAYS:

Lipoprotein pathways are divided into exogenoushpaty

and endogeneous pathway.

15



EXOGENOUS PATHWAY:

In this pathway chylomicrons transport dietary dipithat are
absorbed from the intestine via the systemic catoh.
Chylomicrons are triglyceride rich and normally @ladlized within
minutes by the endothelium - associated lipoprotigase (LPL),
thereby generating free fatty acids (FFA), whick taken up by the
liver, muscle and adipose tissues. During this loalia process,
chylomicrons diminish in size and become chylomicr@mnants,
which are taken up by the liver via the low-densiigoprotein

(LDL) receptor and the LDL receptor - related piaté_RP).

ENDOGENOUS PATHWAY 2

In this pathway, the liver assembles and secreaigb/teride
- rich VLDL particles, which transport triglyceridefrom the liver
to peripheral tissues. After hydrolysis of the tyigerides by LPL
(Lipoprotein lipase) the VLDL particles are redudedintermediate
density lipoproteins which can be taken up by tiverl or can be
further hydrolysed to LDL particles. During this rogersion, the
particles become depleted of triglycerides but ireteonsiderable

amounts of cholesterol .

LDL transports cholesterol primarily to hepatocytast also

16



to peripheral tissues. APO B-100 is responsiblethe recognition
and uptake of LDL by the LDL receptor, which clears
approximately 60-80% of LDL in normal individualsThe
remaining LDL is removed by other specific recegtsuch as LRP

or by scavenger receptérs

Oxidized LDL (OX-LDL) in particular can be taken upy
scavenger receptors on macrophages and vasculastisnmouscle
cells. When these macrophages become overloadédchvdlesterol
esters, they transform into foam cells, which imajor step in the
development of atherosclerosis. When LDL becompsl Idepleted
small dense LDL (sd LDL) is generated which has dovaffinity
for the LDL receptor but is more susceptible to dative
modification. Thus sd LDL is more atherogenic thianger LDL

particle$”.

High-density lipoprotein plays an important role iaverse
cholesterol transport, which shuttles cholestenmnf peripheral
cells to the liver an important step that relievke peripheral cells
from cholesterol burdén HDL precursor particles are secreted by
the liver and intestine and can absorb free chelestfrom cell

membranes; a process that is mediated by ATP bgndin

17



cassette transporter-1, apoA-l, apoA-IV. ApoA-lI tke major
apolipoprotein of HDL and activates lecithin: Chsterol
acyltransferase which esterifies the accepted tOfe@lesterol for

transport.

By acquisition of additional apolipoproteins, chsterol
esters and triglycerides, HDL3 particles are transied into larger
HDL2 particle$®. Reverse cholesterol transport can take three
different routes. First large HDL particles with Hiple copies of
Apo E can be taken up by the liver via the LDL netwe. Second,
the accumulated cholesterol ester from HDL can bkdively
taken up by the liver mediated by scavenger regepttf’. This
receptor is expressed primarily in liver and nomglatal
steroidogenic tissues. Third, cholesterol esters taansferred by
the cholesteryl ester transfer protein from HDLttglyceride rich
lipoproteins. Plasma HDL cholesterol levels arduahced by the
complexity of these reverse cholesterol transpontocess.
Disturbances in the concentration of apoproteingnction of
enzymes, transport proteins, receptors, other lipipns and the
clearance from plasma can have a major impact o: dhti

atherogenic properties of HDL.

18



Pathophysiology of dyslipidemia in CKD?$-31

Plasma triglycerides are predominantly found in types of
lipoproteins in normal individuals. These are chylorons which
are assembled in the intestine for the transportdietary fatty
acids, and VLDL, which are produced in the liver tbe transport

of endogenous fatty acitfs®.

Elevated triglycerides are the consequence of bloitdh

production rate and a low fractional catabolic fate

Increased production of triglyceride rich lipopriote is

possibly due to

1. Impaired carbohydrate tolerance.

2. Enhanced hepatic VLDL synthesis.

Reduced fractional catabolic rate is due to de@dazctivity
of two endothelium associated lipases namely liptgn lipase and

hepatic triglyceride lipase which have the primgphysiologic

function of clearing triglycerides into FFA.

The cause of decreased lipase activities in uramidought

to be depletion of the enzyme pool induced by

19



a) Heparinisation in hemodialysfs
b) Increase in the plasma apoc-lll/apo-c II radtio
C) Presence of other lipase inhibitors in the plasm

Impaired lipase activities in uremic plasma may oalse
caused by a decrease in LPL synthesis as a refudecondary

hyperparathyroidism or suppressed insulin 18%el

HIGH DENSITY LIPOPROTEINS:

Patients with CKD generally have reduced plasma HDL
cholesterol concentration compared with nonuremmdividuals.
Because of the low apo-Al level and decreased LG&Tivity, the
esterification of free cholesterol and hence thevession of HDIg
to HDL, are diminished in uremia. This decreased abilitytlee
HDL particles to carry cholesterol leads to impagmh in the
reverse cholesterol transport from peripheral cebtsthe liver,
thereby burdening the vasculature with cholestemd promoting

atherosclerosid™*,

Paraoxanase, a component of HDL, inhibits the oxaoaaof
LDL. Plasma paraoxanase activity is reduced in gdf with

CKD*?, thereby predisposing the LDL and possibly also

20



HDL particles to oxidation. Further uremia assoedtnflammation
might convert HDL from an antioxidant into a prodant

particle”®*% All of these may contribute to atherogenesis KDC

LOW-DENSITY LIPOPROTEIN:

Elevated plasma LDL cholesterol concentration immgmn in
nephrotic syndromes. But it is not a typical featwf patients with
advanced chronic kidney disease, especialy who anme
hemodialysis. But qualitative changes may occultldiL in patients

with CKD and dialysis patients.

The proportion of small dense LDL and IDL which are
considered to be highly atherogenic, are increasst.LDL is a
subtype of LDL that has high propensity to penatréte vessel

wall, becomes oxidized and triggers atherosclerptacess.

Since the hepatic lipase enzyme is decreased inphtients,
which degrades VLDL to IDL, IDL accumulates in phaa®. IDL
and sd LDL have high affinity for macrophages, whtbeoretically
promote their entry into the vascular wall to pagate in the

formation of foam cells and atherosclerotic pladtés

A vicious cycle has been suggested in u@em which the

21



decreased catabolism of IDL and LDL leads to thigicreased
plasma residence time and further modification pb 8 contained
in these lipoproteins by oxidation, carbamylationdaglycation.
These modifications lead to reduced recognition dmuding of

those lipoproteins to LDL receptdfs

TOTAL CHOLESTEROL

In a prospective stutyin 73 non diabetic patients with
primary CKD,total cholesterol,LDL cholesterol angaodipoprotein
B were signifigantly associated with a rapid deelinn renal
function.In another stud§,among 104 patients with CKD who were
followed up for a mean of 4.1 years,total choleskeand urinary
protein scores were positively related to the pesgion of renal
disease. In the Choices for Healthy Outcomes ininGafor ESRD
(CHOICE) study, which showed a nonsignificant negatassociation of
cardiovascular mortality with plasma total as weé non-HDL
cholesterol levels in the presence of inflammatad/or malnutrition ; in
contrast, there was a positive association betwett and non—-HDL
cholesterol and mortality in the absence of inflaation or malnutrition.
These observations are compatible with the hypathest the inverse

association of total cholesterol levels with motyaih dialysis patients is

22



mediated by the cholesterol-lowering effect of ro#tion and/or
systemic inflammation and not due to a protectifeecé of high
cholesterol  concentratios*But  most  studies state that
hypercholesterolemia is not a common feature of QKB commonly

found in nephrotic syndrome.

LIPOPROTEIN (a)

Lipoprotein (a) is an LDL-like lipoprotein that csists of
apo(a) that is covalently bound to an LDL particldhere are two
iIsoforms of Lp(a) (i) large apo (a) isoform and) (8mall apo (a)

isofornr”.

Most but not all studies showed that isoform specif
increase in plasma Lp(a) levels seen in non-nephtients with

CKD56-61

Lp(a) contains 2 apolipoproteins. The productioriesa of
apo(a) and apo(b) were normal in CKD patients wasrigactional
catabolic rate of these apolipoproteins was sigatiitly reduced in
these patients. This resulted in longer residemoe tin plasma of
almost 9 days for apo(a), compared with 4.4 dayscantrol

subjects. This decreased clearance is likely thsulteof loss of

23



kidney function in HD patien?é.

DYSLIPIDEMIA INHEALTHY & SPECIAL POPULATION:
Dyslipidemia in Young healthy adult Indian population:

A study done byA.M. Sawant et al®® in 2006 at P.D. Hinduja
Hospital, Mumbai, India showed that the total clstdzol
concentration_200mg/dl was found in 38.7% of males and 23.3%
of females. HDL-C was abnormally low in 64.2% mabssd 33.8%
females. The increase in prevalence of hyperchetelgmia and
hypertriglyceridemia was more prominent in 31-4G agoup than

in <30 age group.

Dyslipidemia of Diabetes®*

In a hospital based study in Nagpur, India, therabteristic
pattern of lipoproteins in type 2 diabetes includes increase in
triglycerides and decrease in HDL cholesterol. Goncations of
LDL cholesterol in diabetic individuals do not aff significantly
from concentrations found in non-diabetic indivitkiabut are
predominated by the small dense form of LDL. TheaBndense
LDL particles are more intrinsically atherogenicaththe normal

larger and more buoyant LDL particles. Furthermdecause of

24



their smaller mass, a greater number of LDL pagSchre contained
within the plasma of patients with small dense LDiurther

increase the atherogenic risk. This triad of lipathnormalities
namely increased triglycerides and sd LDL and dased HDL, has

been termed “Diabetic Dyslipidemia”.

Lipids in Haemodialysis and Peritoneal Dialysis65-63

HD patients usually display increased concentraiohintact
or partially metabolized triglyceride rich lipopehs, reduced
serum levels of HDL cholesterol and elevated cotregions of
Lp(a). Total and LDL-cholesterol values are witmarmal limits or
reduced in this patient population whereas the fsabtionation of
apoliporotein B containing lipoproteins usually eas of
predominance of small, dense LDL particles. Usehadh flux
polysulfone membrane is accompanied by a signiticaduction in
serum triglyceride levels as well as by an increiasapolipoprotein
Al, and HDL cholesterol levels . This improvemenoutd be
attributed to an increase in the apolipoproteinl/Hll ratio which
increases the activity of lipoprotein lipase andcilitates the
intravascular lipolysis of triglyceride rich lipopteins . Heparin,

used in HD, releases lipoprotein lipase from thdahelial surface

25



and thus its chronic use may result in lipoprotepase depletion

and defective catabolism of triglyceride rich lipopeins.

It is well known that CAPD patients lose substan@mount
of proteins into peritoneal dialysate. This proté&ss may, in turn,
stimulate hepatic production of albumin and chadesk enriched
lipoproteins thus leading to elevated concentraioof LDL
cholesterol and Lp(a) . In addition, the absorptadnglucose from
the dialysis fluid and the resultant increase isuin levels may
enhance the hepatic synthesis and secretion of VBDd possibly

that of other lipoproteins such as Lp(a) .

Lipids in renal transplant patients®?

These patients have elevated values of total chexas
VLDL, LDL cholesterol as well as increased concation of
triglycerides and apolipoprotein B . HDL cholestertends to
increase in post transplant period and this chasgattributed to
the effects of corticosteroids. They also exhibgnsficant decrease
in the concentrations of Lp(a) after renal transpddion. It has
been shown that cyclosporine administration sigaifitly increases

the concentrations of LDL-C and TGL while it redscehe serum

26



values of HDL cholesterol .

Treatment of dyslipidemia in CKD patients®?

Data from studies conducted in individuals with CkDggest
that the effect of these drugs on cardiovascularbngaty and
mortality in these patients is significantly influeed by the severity
of renal dysfunction. Thus in several large, pratpe, placebo
controlled trials of statins, post hoc analysessabgroups with
mild to moderate renal failure revealed a significaeduction in
cardiovascular morbidity and mortality . The usestdtins as a first
line therapy for the prevention of ischemic evemsdyslipidemic
individuals with CKD (stage 1-3) seems to be saéasonable and

evidence based.

It has been proposed that the failure of statinsE@®RD
patients is due to the presence of micro inflamoratiand

malnutrition in these individuals .

Though fibrates induce shift in the LDL subfracticomwards
larger and more buoyant particles , in patientshwinal failure
they are associated with high risk of muscular ¢ayi . Fibrates

should be used only in the patients with CKD whohiéx

27



extremely elevated triglyceride values (>500mg/dih).these cases
the risk of acute pancreatitis justifies the usegeffibrozil as the

fibrate of choice in individuals with impaired rdrfanction .

Efficiency of other drugs in patients with CKD artteir
Impact on the cardiovascular risk in these patiemse not studied

well.

28



MATERIALS & METHODS

This study was conducted in 50 patients with chedkddney

disease and 50 normal healthy persons.

All the patients in this study group were selecfeam the
outpatient department and those who were admitbelchdtitute of
Internal Medicine, Madras Medical College Hospital during
June2007 - June 2008. The controls were selectedn fthe

outpatient department who were accompanying theepts.
STUDY DESIGN: Cross sectional observational study

INCLUSION CRITERIA FOR PATIENTS
1. Patients between age group of 15 to 80 yearls @htronic

kidney disease.

2. Patients with established chronic kidney diseassre

selected irrespective of the etiology.

3. Patients who were on conservative or dialyteatment for

chronic kidney disease.

4. Established renal failure was ensured by radjiclal

evidence or biochemical evidence for more than 3the.

29



EXCLUSION CRITERIA

1. Patients with Acute renal failure and Nephr@&yndrome

2. Who are on drugs affecting lipid metabolism lik@

blockers, statins and oral contraceptive pills.

3. Female patients who were pregnant

Written consent was obtained from both patients emtrols.

Detailed history regarding symptoms and duration toé
kidney disease, hypertension, diabetes, smokingphallism, drug
intake and treatment were elicited. A detailed iclah examination
was performed in all patients. Blood pressure, rdéunaction tests,
abdominal ultra sonogram and Electrocardiogram wkmee for all

patients.

After 12 hours of overnight fasting blood sampleswaken

for lipid profile from patients and controls.

Patients with chronic kidney disease and controtduded in
the study were matched according to age and thaltsesvere

analyzed.

LABORATORY METHODS FOR ESTIMATING LIPIDS

30



HDL-C Estimation: (Erba Mannheim - XL System packs)

HDL cholesterol was measured by using immunoinioioit
method. The reagent contains 2 parts. First reagRa) inhibits
lipoprotein fractions other than HDL-C. After addinreagent
2(R2), a blue colour complex develops. The intgnsit blue color
complex formed at 593nm is proportional to the HDOLin the

sample.

Principle

LDL, VLDL & Chylomicrons in the sample were complex
with antibody present in the reagent 1 thereby HDkemains free

to react with reagent 2.

HDL cholesterol +HO+0O, CHE & CO  4-Cholestenone+ Fatty Acid

—>
in reagent 2 + b0,

H,O,+ DAOS + 4 AAP Peroxidg;e- Blue colored complex +240

Cholesterol estimation (Autopack - Bayer)

Cholesterol was estimated by enzymatic method. rEagent
contains 2 parts. (R& R,). When R1 is added it forms hydrogen
peroxide. This in turn reacts with phenol in, Bnd forms red

qguinone. The intensity of red coloured complex isredtly
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proportional to the concentration of cholesterolthe sample. It is

measured at 500nm.

Principle:
Cholesterol ester +#0 Cholesterol Cholesterol + Fatty Acid
Esterase InR
Cholesterol+ @ Cholestero| Cholesterol +-,8,

Oxidase iﬁ' R

H,O,+Phenol (R2) + 4 Aminoantipyrine (R} Red quinone + 45D
TGL Estimation (Bayer Diagnostics)

It was measured by enzymatic calorimetric methode T
reagent contains 2 parts. When R added to the sample,,®; is
formed. This in turn reacts with,Rand forms red quinone. The
intensity of purple colour is directly proportiont the triglyceride

concentration in the sample and is measured atrB46n

Principle:
Lipoprotein
Triglycerides +HO ——JPpp  Glycerol + Fatty acid
Lipase in R
Glycerol
Glycerol+ ATP — > Glycerol 3 Phosphate +ADP
Kinase R
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GPO

Glycerol 3 phosphate +0 — Dehydroxyacetone Phosphate
in Ry + H,O»

Peroxidase
2H,0,+ 4 aminoantipyrine(R1) +ADPS(R2) > Redmunie+4H0

ADPS = N ethyl N sulfopropyl n-anisidine.
LDL was estimated by usingriedwald formula

LDL = Total cholesterol - (HDL-C + TGL/5)

Ultra sonogram showing reduced kidney size (<9cra$ w

taken as radiological evidence of chronic kidnegedise.
Electrocardiogram of all patients was studied itade

Romhilt- Estes criteria was applied for finding deft

ventricular hypertrophy.
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ROMHILT ESTES SCORING SYSTEM FOR LVH

1. R or S wave in any limb leagd2mv
or Sin lead V1 or V2
or R in lead V5 or V& 3mv

2. Left Ventricular strain

ST segment and T wave in opposite direction

to QRS complex
Without digitalis
With digitalis

3. Left atrial enlargement
Terminal negativity of the P wave
in lead V1 is> 0.10 mV in depth
and> 0.04 S in duration

4, Left axis deviatior» -30 degrees

5. QRS duratior» 0.09 seconds

6. Intrinsicoid deflection in lead
V5 0rV6=>0.05S

Maximally attainable

LVH - 5 points

Probable LVH-4 points

Points

3

13
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ATP - Il NCEP guidelines were applied to the lipid profile.

ATP Il CLASSIFICATION OF LDL, TOTAL AND HDL
CHOLESTEROL AND TRIGLYCERIDES

TOTAL CHOLESTEROL

<200 Desirable
200-239 Borderline high
>240 High
LDL CHOLESTEROL
<100 OPTIONAL
100-129 Near or above normal
130-159 Border line High
>160 High
HDL CHOLESTEROL
<40 Low
>60 High

TRIGLYCERIDES

<150 Normal
150-199 Borderline high
200-499 High

>500 Very high
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In this study

LDL > 130 mg/dl

HDL < 40 mg/dl

TGL > 200 mg/dl

TC > 240 mg/dl were considered abnormal

STATISTICAL METHODS

Mean values were obtained for LDL, HDL, TGL & Total
cholesterol separately. Then standard deviation® welculated for
each category of observations for both study andtrod group.
Mean deviation, standard error of difference betwdé®o means
was calculated. If the standard error of differerfmstween two
means is more than two times that of actual diffieeesbetween two
means it will be taken as significant value. Stude test was
performed & T value was obtained. P value from fueawas

calculated. P value of <0.05 was considered sigaift
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RESULTS AND OBSERVATIONS

AGE DISTRIBUTION

Age of the patients varied from 14 yrs to 80 yrsajbtity of
patients fall in the age group between 26-55 ye&mventy two

percentage of people contribute this group.

AGE DISTRIBUTION IN PATIENTS

Agein years No. of Patients Percentage
15-25 2 4%
26-35 13 26%
36-45 11 22%
46-55 12 24%
56-65 10 20%
66-75 1 2%

>75 1 2%

SEX DISTRIBUTION

Males constitute 34(68%) and females constitute32%4) in

this study.

EDUCATIONAL STATUS

Majority of patients were Iilliterate (23 persons360o).
Patients studied higher than HSc were 6 person$o(1Dthers

studied between'bstd to 16" std.
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OCCUPATION

Patients in this study belonged to low socioecoitamstatus
which is being reflected by their occupations. Aager of the
patients were doing agriculture or agriculture teth profession.

Most women were home makers.

PERSONAL HABITS

In this study 40% (20 patients) of the patients avemokers

and 42 % (21 patients) were alcoholics.

RENAL PARAMETERS

Lowest urea value found in these patients was ldmanid
the highest was 230 mg/dl. Creatinine values ranigeveen 0.5
mg/dl to 22.6 mg/dl. Mean values of creatinine Wwa%4 + 4.77

mg/dl.

BLOOD PRESSURE READINGS

Patients with blood pressure of more than 140/90rewe
considered hypertensives. Most patients (39 pajentvere
hypertensives at the time of presentation. Only datients had

blood pressure less than 140/90mmHg.

DIABETIC STATUS
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It was found that 22 patients (44%) were diabetd aheir

random blood sugar levels ranged from 51mg/dl t8 B88&)/dl.

TREATMENT SCENARIO

Among the 50 patients, 33 patients (66%) were on
conservative treatment only, 10 patients (20%) inexck peritoneal
dialysis, 7 patients (14%) received hemodialysisut ©f the 10
patients who underwent PD, 7 patients underwenteBiier than 1
month ago and only 3 patients were treated with dRing the
time of admission. In the HD group, 4 patients umweent dialytic
treatment a week before admission whereas othexc8ived more
than a month ago. 66% patients were treated witligsironly.
During our study no patients were admitted withtdng of previous

transplantation.

RADIOLOGICAL EXAMINATION

Radiological examination was done by abdominal aultr
sonogram. In 38 patients the kidney size was laas 9cm in one
or both kidneys. Rest of them (12 patients) showednal kidney

size in USG.

ECG RESULTS
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Patient’s electrocardiograms were analysed. It foasd that

15 patients (30%) showed left ventricular hypertrppl0 patients

(30%) showed ischemic changes. 3 patients showkgeaked T

waves.

ECG CHANGESIN CKD PATIENTS (STUDY GROUP)

Type of ECG changes Males Females Combined
LVH 10(20%)| 5(10%) 15(30%)
Ischemia 6(12%) 4(8%) 10(20%)
CKD PATIENTSWITH LVH SHOWING LIPID
ABNORMALITIES(STUDY GROUP)

e Number of Patients

Type of lipid Disorders (out of 15) Percentage
Elevated Cholesterol 3 20%
Elevated Triglycerides 4 27%
Decreased HDL 10 67%
Increased LDL Cholesterol 10 67%
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CKD PATIENTSWITH ISCHEMIA SHOWED THE FOLLOWING
LIPID DISORDER

Type of lipid Disorders Num(%il’r cg‘f I?L%t)i ents Percentage
Elevated Cholesterol 3 30%
Elevated Triglycerides 7 70%
Decreased HDL 6 60%
Increased LDL Cholesterol 6 60%

LIPID PATTERN IN OUR STUDY
HDL PATTERN
Serum HDL values ranged between 30mg/dl to 80mg/dl.

Patients showed abnormal HDL levels (<40 mg/dl) ev@b (50%).
Its mean value was 42.82 and standard deviationia35. Among
the control groups, the lowest value of HDL wasmg/dl and the
highest was 65 mg/dl. Their mean was 54.20 anddstahdeviation
was 4.18. Mean deviation and standard error ofedéfice between
two means were calculated. Actual difference betwego mean
was 8.07 and the standard error of difference betwevo means
was 1.83. This was statistically significant sin¢ke actual

difference was two times higher than the standardore of
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difference between two means. T value was calcdlatsing

student’s t test. It was 6.2169. P value (<0.05)s vedatistically

significant. It showed that there was a significaetduction in

HDL-C levels in patients with CKD than that of coois.

MEAN AND STANDARD DEVIATION OF LIPID FRACTIONSIN
50 CKD PATIENTSIN THE STUDY

Total Low High
Triglycerides Density Density
Cholesterol : : : :
mg/dl mg/dl Lipoprotein | Lipoprotein
mg/dl mg/dl
Mean 209.3 171.2 131.7 42.82
Standard 42.9 86.45 25.71 12.25
Deviation
MEAN AND STANDARD DEVIATION OF LIPID
FRACTIONSIN 50 CONTROLS
Low High
Total Triglycerides Density Density
Cholesterol : : : :
mg/dl mg/dl Lipoprotein | Lipoprotein
mg/dl mg/dl
Mean 185.2 102.2 112.5 54.20
Standard | 45, 7.75 13.42 4.18
Deviation
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STANDARD ERROR OF DIFFERENCE BETWEEN
TWO MEANSAND P VALUES

Total Low High
Triglycerides Density Density
Cholesterol : : : :
mg/d mg/dl Lipoprotein | Lipoprotein
mg/dl mg/dl
Standard
error of
Difference 6.44 12.28 3.61 1.83
between
two means
P values <0.05 <0.05 <0.05 <0.05

LDL PATTERN

Lowest value of LDL 65 mg/dl and the highest valwas
173mg/dl. Abnormally high LDL levels (>130mg/dl) weefound in
22 patients and they constitute 44%. Their meamuealas 131.7
mg/dl and standard deviation was 25.71.In contrtig, mean and

SD were 112.5 and 13.42 (Range 85 - 150mgQ) respsyti

Standard error of difference between two means @&4.
Actual difference between two means was 19.2 whiehe (20%)
two times greater than the standard error of defiewe between two
means. Student t value was calculated (t=4.6818) Rirvalue was

(< 0.05) significant.
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TGL PATTERN

TGL value in our study group ranged between 95 migd
350 mg/dl. Range of TGL value in control group wa&®mg/dl to
122mg/dl. TGL levels were abnormal in 24 patiem2q0mg/dl).
Mean and standard deviation of study group were.2ahd 86.45
respectively. In controls, the mean and standardiadi®en were
102.2 and 7.75. Studentt’ test was performed andalue was

calculated (t=5.6212). P value was significant (B.€5)

TOTAL CHOLESTEROL

Range of TC levels in study group was 120mg/dl &8 2
mg/dl. Lowest value in control group was 119 and kiighest value
was 222mg/dl. Total cholesterol was more than 24@mg 10
patients (20%). The mean values of study group @mdrol group
were 209.3 and 185.2mg/dl respectively. Their stadddeviations
were 42.9 and 15.2 respectively. Standard errorddference
between two means was obtained. It was 6.44 but abwial
difference was 124.1 which was more than two tirhagher than
that of standard error of difference between the tmeans. T value

was calculated (t =3.7442). P value was (P<0.0&nisicant.
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CORRELATION STUDIES

CORRELATION BETWEEN LIPID FRACTIONS AND
SERUM CREATININE IN PATIENTS

Lipid Fraction | Correlation coefficient with Creatnme | P Value
TC +0.12469 N.S
TGL +0.23731 <0.05
HDL -0.28328 N.S
LDL +0.21606 N.S

N.S - Not Significant

Correlation coefficient between serum creatininegl aarious

lipid fractions were calculated.

Correlation coefficient between serum creatinined drDL

was +0.216 which was a positive correlation.

Correlation coefficient between HDL and creatinines —

0.286, which was a negative correlation.

Correlation coefficient between creatinine and TGsw

+0.124 which was a positive correlation.
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Correlation coefficient between creatinine and kota

cholesterol was +0.12469, which was a positive @atron.
P values from the correlation coefficient were cddted.

P value of correlation coefficient between serumatmine
and HDL levels was statistically significant in tlseudy group. It
indicates that there is a negative linear relatihop®xists between
HDL values and serum creatinine (i.e. when creagmnvalue raises

HDL value falls).
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DISCUSSION

In our study, most common lipid abnormalities founere

low HDL levels (50%) and hypertriglyceridemia (48%)

COMPARISON OF LIPID PROFILE BETWEEN OTHER
STUDIES AND OUR STUDY

Studies TGL LDL HDL TC
Shah 222.78+90.08| 109.63+36.501 52.69+16/3611.33+40.33
et al

121.78+64.89| 140.33+23.34 44.22+10)338B4.11+18.79
Diana 194.05+106.28§170.148+50.277 38.6+11.6 239.75+61.8
M lee
et al

106.28+26.5 131.47+30.98 42.53+7.73 189.14+3(0.93
Our 171.2486.45 131.7+25.71 42.82+12.2509.3+42.9
study

102+7.5 112.5+13.42 54.20+4.18 185.2+15]2

S- Study Group C-Control Group

DECREASED HIGH DENSITY LIPOPROTEIN LEVELS

in our study were consistent withiana M Lee LG et a

studied the lipid profile in CRF patients.

The low HDL levels in patients with chronic kidnelysease

179 who
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This low HDL cholesterol levels were also an indegent
risk factor for the development of CKD in the Fragham off

spring study.

Several mechanisms may underlie these reductionsDh
cholesterol levels, which is usually an indicatiai impaired
reverse cholesterol transport. Thus, uremic pasierstually exhibit
decreased levels of apolipoprotein Al & All (the imaprotein
constituent of HDL). Diminished activity of LCAT l{e enzyme
responsible for the esterification of free cholestein HDL
particles) as well as increased activity of chatest ester transfer
protein that facilitates the transfer of cholestezsters from HDL
to TGL rich lipoproteins that reduce serum concantns of HDL

cholesterd?®.

In MDRD study?, low HDL levels in CKD patients were one
of the independent risk factor for progression adney disease.
Though in our study the mean value was 42.82, ignificantly

less than the age matched healthy controls.
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VARIOUS STUDIES ON PROGRESSION OF KIDNEY DISEASE
AND ASSOCIATED PLASMA LIPID ABNORMALITIES:

Number of

Follow

Study Patients patients up Lipid

MDRD CKD 840 2.2 JHDL
YRS

Samuelsson O CKD 73 3.2 1TCh, 1LDL,
et al YRS TApoB
L ocatelli et al CKD 456 2 YRS | No relationshi
Massy ZA et CKD 138 12 YRS| 1TG, |HDL
al

ELEVATED TRIGLYCERIDES

Hypertriglyceridemia was observed

in 48% of patent

Triglyceride levels were significantly elevated aur study than

control group. Abnormal triglyceride values werauha in 48% of

patients in our study.Shah et al’> & most western studies

demonstrated that hypertriglyceridemia was the amadity found

in CKD patients.Gupta DK et al’, Das BS et al’, Bagdade J"°,
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Chan MK et al’* also found hypertriglyceridemia was the major

abnormality in their studies.

Hypertriglyceridemia represents an early feature rehal
failure. Indeed previous studies have shown thatiepts with
impaired renal function exhibit increased concetmdress of
triglycerides even though serum creatinine levelsraev within

normal limits.

In addition, individuals with renal insufficiencyusually
display abnormal increase in serum triglyceridegels after a fat
meal (post prandial lipemia). Experimental studresealed that
accumulation of triglyceride rich lipoprotein (VLDLchylomicrons
and their remnants) in individuals with predialy€&D is mainly
due to their decreased catabolism. The down regulabdf the
expression of several genes along with the chanmgesthe
composition of lipoprotein particles and the dir@chibitory effect
of various uremic toxins on the enzymes involved lipid
metabolism represent the most important pathophggioal
mechanism underlying the development of hyperteglydemia in
renal failure. Interestingly, it has been proposbdt secondary

hyperparathyroidism may also contribute to the imgah
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catabolism of triglyceride rich lipoproteins and ath
parathyroidectomy or the administration of calciahannel blocker
verapamil may partially ameliorate the hypertrigdyidemia of
CKD. It is well known that impaired insulin sensitly represents
an early feature of CKD. Thus it could be due teuln resistance
driven over production of VLDL may significantly ntribute to the

development of hypertriglyceridemia in CKD patiefits

ELEVATED LOW DENSITY LIPOPROTEIN

LDL was significantly elevated than that of consah our
study. We found that 44% of patients showed eleyateL levels.
This observation is similar to the studiesiana M Lee et al. In
an article published in archives of internal med&r 32 patients
were studied and compared the lipid profile on CKid non CKD
patients. It was found that 60.5% of patients halevated LDL-C
than non CKD patients (P=0.06). But most studiesl fihat Uremic
Patients usually have normal or slightly reducetacamtrations of
LDL-C levels and they exhibit important disturbanecethe density
distribution of LDL sub fraction that is charactssd by a

predominance of small dense LDL particf&¥.
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In our study, this elevated LDL-C may be due to the
inaccuracy of Friedwald formula in estimating LDlhalesterol.
Another contributing factor is that peritoneal ¢isis may increase
LDL-C due to the compensatory production of lipogia in

response to protein loss during the procedure.

Total Cholesterol:

Total cholesterol levels were significantly elevéiten our
study group. We observed the same findings in thdysby Diana
Lee M et al. But most of the studies did not observe
hypercholesterolemia. The possible reason for yipehcholesterolemia
in our study is significant elevation of cholestecontaining lipid

fractions (IDL, LDL).

Correlation Studies:

It was found that serum triglycerides, TC, LDL, wenot
correlated significantly whereas serum HDL leveldsignificant
negative correlation with serum creatinine. It meamat when
serum creatinine level rises, serum HDL level fall®iis was the

observation found in MDRD study.
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ECG changes:

Out of 50 patients, 30% of patients showed changes
suggestive of LVH and 20% of patients showed isdcethanges.
This observation was similar to study donellbgvin et al. The risk
of dying of cardiac complications is 65 times higha dialysis
patients between 45-54 years and 500 times hidraar the general
population. The risk factors which are responsibde increased
morbidity and mortality were hypertension, DM, hig/bL, low
HDL, smoking, LVH, male gender, old age, anemiapérywolemia,

insulin resistance and proteinuria.
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CONCLUSION

HDL-C levels were lower and triglycerides, total
cholesterol and LDL-C levels were higher in thedstu
group compared to controls. All were statistically

significant.

Predominant lipid abnormality was reduced HDL-C

levels.

There was a negative correlation exists betwssmim
HDL-C level and serum creatinine levels which was

statistically significant.

Percentage of patients showing ECG changes fof le
ventricular hypertrophy and ischemia were 30% and

20% respectively.
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1.

LIMITATIONS OF THE STUDY

Most studies showed low or normal LDL-C levels
whereas this study observed significantly elevated

LDL-C levels for reasons little known.

Smoking, alcoholism and diabetics may alter lipéd
pattern in the body. Their influences in the stuptgup

also have to be considered.

Since we had not analysed the echocardiograrthef
patients, the real scenario of ischemia in CKD e¢aiis
who had not shown any abnormality in ECG was not

known.

We had not estimated the lipid abnormalitiepatients
who underwent dialytic treatment since most of them

were irregular in their treatment.
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LIPID PROFILE IN PATIENTS WITH

CHRONIC KIDNEY DISEASE

Iﬁlo' Name Age Sex HDL LDL TGL TC
1. Narayanan 44 80 126 180 247
2. Guthigan 44 M 42 150 230 238
3. Sundaramoorthy 30 55 120 146 204
4. Kumar 27 M 32 162 220 238
5. Subrammani 65 M 50 128 214 220
6. Babu Sethu 32 M 32 126 96 177.p
7. Shankar 30 M 68 146 220 258
8. Chokkammal 45 F 35 119 110 176
9. Amaravathy 65 F 35 65 104 120.B
10. |Suseela 30 F 30 140 350 24(
11. |[Narayana Samy 55 M 45 168 160 24%
12. |Mariyan Beevi 60 F 76 130 185 243
13. |(Kumar 29 M 32 156.8 106 210
14. |(Banu 27 F 48 128 150 206
15. |Chinna Ponnu 45 F 45 151 220 24(
16. |Chinna Samy 55 M 40 148 235 235
17. |Saratha 37 F 48 130 200 218
18. |[Ponmudi 52 M 35 65 104 120
19. |Sithirgj 55 M 32 85 95 136
20. |lbrahim 38 M 42 86 110 152
21. |Vasantha Kumar 24 M 36 150 240 234
22. |Marimuthu 50 42 147 200 229
23. |Kondairaj 32 76 125 190 239
24. |Panja charam 64 M 40 126 130 20%
25. |Selvi 40 F 40 123 210 205




Sl

No Name Age Sex HDL LDL TGL TC
26. [Ramu 60 36 131 235 214
27. |Saratha 35 38 158 260 244
28. |Ramachandran 80 M 40 167 158 23
29. |Kalyanam 40 M 36 112 100 168
30. |Lurthu samy 50 M 36 110 110 168
31. |Orammal 55 F 40 149 206 230
32. |Siva Kumar 38 M 36 158 220 238
33. |Geetha 45 F 36 160 228 241.
34. |Jeveula 70 M 36 112 100 168
35. |Mani 52 M 40 122 209 222
36. |Senthil 29 M 36 135 95 190
37. |Govindaraj 55 M 40 167.8 136 235
38. [Arumugam 60 M 73 125 218 242
39. |Vasantha 35 F 40 126 200 202
40. |Ellappan 57 M 35 119 110 176
41. |Perumal 70 M 39 148 200 227
42. |Vijayalakshmi 47 F 38 173 95 230
43. |Kannagi 40 F 36 112 100 168
44. |Ramesh 32 M 38 149 205 228
45. |Rajathi 38 F 36 110 110 168
46. |Mathivanan 50 M 38 170 136 235.%
47. |Kalaiyarasan 35 M 66 148 205 255
48. |Ayyaru 65 M 40 128 208 209.6
49. |Pichai Kannu 60 M 36 66 104 122.8
50. |Anjammal 56 F 40 128 206 210




LIPID PROFILE IN CONTROLS

S.No Name Age/SeX TGL mg% | LDL mg% | HDL mg% | TL mg%
1. Anbuselvam 35/M 106 108 58 186.8
2. Ponnammal 47/F 95 120 55 194
3. Kumar 37/M 90 128 50 196

4. Parimala 40/F 105 114 60 195
5. Karitha 22/F 110 150 50 222
6. Raju 60/M 95 125 55 119

7. Chinnakannu 72/M 90 128 58 204
8. Gangadharan 48/M 115 106 65 194
9. Deva Anbu 37/M 106 107 50 178.2
10. | Sironmani 42/M 102 103 53 176.4
11. | Kannaiya 54/M 115 110 54 176.4
12. | Subramaniyan| 38/M 90 120 50 187
13. | Rajeshkumar 25/M 105 110 60 191
14. | Maniyammal 39/F 102 124 56 200.4
15. | Bharathi Devi | 28/M 100 115 54 189
16. | Neela 47/F 100 85 55 160
17. | Panneerselvam50/M 102 103 55 178
18. | Velmurugan 33/M 96 128 50 192
19. | Poongothai 37/F 100 125 55 200
20. | Savithiri 35/F 116 102 55 180
21. | Sadasivam 37/M 90 120 50 180
22. | Perumal 47/M 112 100 50 188
23. | Selvi 30/F 96 128 51 (50) 192




24. | Nalini 31/F 95 116 58 193
25. | Murugesan 62/M 100 125 55 201
26. | Pavithra 19/F 116 102 55 180
27. | Narmatha 33/F 102 104 56 180.4
28. | Kaliyaperumal| 75/M 90 120 50 188
29. | Pitchaikannu 47/M 94 120 55 193.8
30. | David 39/M 96 104 55 178.2
31. | Gunasekaran 34/M 98 103 55 177.6
32. | Harini 27/F 100 128 46 194
33. | Veerasekar 67/M 104 98 60 178.8
34. | Vikram 38/M 103 98 60 178.8
35. | Elangovan 35/M 98 98 56 173.6
36. | Pathiyammal 78/F 109 100 58 179.8
37. | Porselvi 40/F 110 114 60 196
38. | Kanagavalli 26/F 98 100 54 1736
39. | Muthukumar 24/M 100 106 49 175
40. | Stalin 30/M 104 90 48 158.8
41. | Sampathkumar 37/M 102 108 58 186.4
42. | Nagarani 55/F 105 90 56 167.0
43. | Anjammal 58/F 110 92 58 172
44. | Valli 43/F 100 106 55 180
45. | Vadivammal 58/F 106 105 55 182
46. | Ravi 38/M 122 124 50 198
47. | Mathialagan 50/M 118 107 50 180
48. | Govindaraju 56/M 100 128 48 196
49. | Kalaivanan 29/M 95 143 48 210
50. | Vani 32/M 96 125 50 194.2




PROFORMA

No.:
Name: Age/Sex [.P. No. DOA Date
Unit: Education: Occupation:
RFT

Sugar Na+ TC PCV

Urea K+ DC P L E Hb

Creatinine ESR Platelets

USG Abdomen: RK PCS
LK PCS Pancreas
Other Findings

BP Status Glycemic Status

Drugs

Duration of DM - Drugs/Insulin/Nil

Duration of HTN - Drugs/No Drugs/Irregular

Other causes of CKD

H/o Smoking Symptoms Signs

H/o Alcoholism

Family H/o Kidney Disease: DM / HTN

Daily urine volume now:

On drugs only / PD / HD / Transplant - If diais no. of
times last dialysis

Date of Transplant
ECG ECHO if done

Lipids: TGL TC HDL LDL
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Narayanan 44M |658198"Std  Leather | + | - |11.5| 3.6 | 48| 1.8 60| 150/100— | + 80| 126|180 242| 10| 11 N N
Works
Guthigan 54 M 65178 - Agri + | + 1200 5 44| 1.8| 66| 150/100- | - | Drugs/ 42| 150230238 | 10| 9.5 N N
Sundaramoorthy30| M |7024Q - |Wood cutter — | — | 138 3.8 55| 3.6| 55| 120/70 — | — |HD/5|55| 120|146 206 | 8.1| 8.1 Dilated N
days B/L
ago
Kumar 27| M |70208 - Painter —| +| 118 4.2 | 230/14.5/110(160/100 — | + |PD/2|32| 162|220 238| 8.5| 7.2 N [T Vi-vV4
monthg
Subrammani 65M (67166 2™ Agri + | + 130 4 70| 2.8/ 136130/100 + | + |PD/1|50| 128|214 220| 7.5| 8.8 N | LVH with
std month [, avl; ST
V5-V6
Babu Sethu 32M |65742SSLC  Flower - | +126] 5 192|22.6| 80 [160/100 — | + | Drugs|32| 126| 96|177.2 7.5| 7.3 N | LVH with
Business strain
Shankar 30 M |67047SSLC  Driver - | - |134 4 135(12.3| 95 |180/110 + | + |HD/4|68| 146|220 258 | 8.5| 8.8 N LVH
days
Chokkammal | 45 F |66802 - Home - | —-|118 6 47 | 1.5 51| 90/6Q — Drug85| 119|110 176|10.2 89| N |Sinus tach
maker cardia




9. |Amaravathy 63 F [66803 - Home 127 4.8 | 64| 2.3 192160/100 + Drugs| 35| 65 [104120.8 8.5| 9.8 N
maker
10. |Suseela 30F |66312 - Home Low| 4.5 | 151/13.9| 57 |160/100 - PD/1|30| 140|350 240| 7.3| 7.1 N
maker month
11. |Narayana Samy55| M (68068 - Agri 118 5.6 | 192 12 | 94| 180/100 + PD/ 2| 45| 168|160 245| 6.2| 6.3 LVH with
months ST L, 1,
AVF
12. |Mariyan Beevi | 6Q F (67653 - Home 126/ 4.9 68| 2.5/ 104190/100 + Drugs| 76| 130|18% 243 | 10.311.7 LAD/ LVH
maker
13.  |Kumar 29 M |679578" std Business 132 4.2 | 221|14.3/100|240/140 - Drugs| 32|156.81.6| 210| 7.6/ 8 LVH
14. |Banu 27 F |682717"std  Agri Low| 5.9 | 174/11.3|135|150/80] - Drugs| 48| 128 | 150 206 | 8.2| 8.3 LVH/T!
V4-V6
15. |Chinna Ponnu | 4bF (68307 - Agri 133 5.8 | 76| 3.6 118140/90| + Drugs| 45| 151220 240| 7.1| 7.6 N
16. |Chinna Samy | 55M |71883SSLC  Agri Low| 5 148| 2.9 | 102/140/100 - PD/ 3|40| 148|235 235| 7.2| 7.5 T,
monthg AVL; QS
V1-V6
17. |Saratha 37 F |696385" std Home 130 4.8 | 116| 5 | 96 | 160/90 - PD/2|48| 130|200 218 | 7.8| 7.2 N
Maker monthg
18.  |Ponmudi 52 M (72136 - |Constructiof 110 3.2 | 120| 4.8| 82| 150/10p — HD 1|35| 65 {104 120| 8.4| 83.6 N
worker day
19. |Sithirgj 55| M (68411 - Agri 128 4 79| 2.8/ 92| 130/90 - Drugs| 32| 85 | 95/ 136| 9.4| 9 Low
voltage
complex
20. |lbrahim 38 M |660598" std| Leathar 115 3.5 | 140, 8 |154|130/60| - Drugs| 42| 86 |11Q 152 | 12| 12 N
worker




21. |Vasantha 24/ M |66105 B BPO 128 6.4 | 185(21.2(200{200/11( Drugs| 36| 150|240 234 | 6.9| 7.2 N
Kumar com

22. |Marimuthu 50 M 70221 12" Agri 118| 5.3 | 123| 7.4 | 129/140/10( HD/1 |42| 147|200 229 | 11.411.3 Tall T
std month Waves

23. |Kondai raj 32 M |652934" std| Load man 124 3.8 | 17| 0.5 100190/12(¢ HD/ | 76| 125|190 239 | 8.3| 7.8 LVH

regulaf

24. |Panjacharam | 64M [650078"std  Lorry 131| 5.7 | 102| 5.6 | 104| 130/80 Drugs| 40| 126|130 202| 7 | 8.1 Sinus
driver Brady

cardia

25. |Selvi 40| F |66057 - Home 124/ 5.1 | 68| 5.6/ 388130/10( Drugs| 40| 123|210 205| 8.4| 7.2 ST |;
maker AVL, V5-

V6

26. |Ramu 60 M |660325" std Washer ma 118 6.2 | 177|14.6| 122|200/12( Drugs| 36| 131|235 214 | 7.8| 7.4 Tall T
waves

27. |Saratha 35 F [64541 - Home 131 4 176/10.2| 97 |200/120 PD/5|38| 158|260 248 | 8.1| 9.6 Poor
maker days progressio

R wave,

V1-V3

28. |Ramachandran 8QM [700533“std  Agri 124 3 112| 5.6 | 80| 140/9( Drugs| 40| 167|158 238| 6.8| 7.2 LVH

29. |Kalyanam 4Q M [701187"std  Agri 128 5 76 | 3.4 132221/50 Drugs| 36| 112 (100 168 | 9.4| 9.8 N

30. |Lurthu samy 50 M |699286" std  Mason 128 3.2 | 143/ 7.6| 72| 150/9( Drugs| 36| 110|110 168| 6.1| 6.3 N

31. |Orammal 59 F [651399"std  Home 116 5.5 | 120 6 |120|140/90 Drugs| 40| 149|206 230 | 10.110.8 LVH

maker
32. |Siva Kumar 38 M 68315 12" Agri 130 5 148| 7 | 110{150/10( Drugs| 36| 158 (220 238 | 7.1| 7.8 N




std
33. |Geetha 4% F |67412PUC| Home 116 3.8 | 110| 5.8 | 100({130/100 - Drugs| 36| 160 | 228241.4 8.2 | 7.8 N
maker
34. |Jeveula 17M [72163 10" | Carpenter 118 5 100| 5.5 | 106| 130/80| — Drugs| 36| 112 {100 168 | 6.8 7.1 LVH
std
35. |Mani 52| M |66034 - Business 126 5 140 7 | 150|200/100 + HD/ 2|40| 122|209 222 | 9.8| 10.4 N
months
36. |Senthil 29 M (70106 BSc Clerk Low 6 124| 7 | 128|140/100 + Drugs| 36| 135| 95| 190| 7.8| 11.2 LVH
37. |Govindaraj 59 M |678787" std Steel work 130 5.6 | 112/ 55| 80|200/12p + Drugs| 40|167.8136 235| 6.4| 7.2 T 1 V4-V6
38. |Arumugam 60 M |681305" std  Painter 127 4.8 | 120, 6 |110|140/90] + PD/3| 73| 120|218 242 | 9 | 10.2 ST V1-
days V4
39. |Vasantha 3% F [65239SSLC Home 130 7 140| 6.7 | 78| 190/12D - Drugs| 40| 126 | 200 202 | 8.4| 8.6 Tall T
Maker waves
40. |Ellappan 51M (67315 - Agri 116/ 4.5 | 148 7 |112(150/100 - PD/1|35| 119|110 176| 6.9| 7.4 N
month
41. |Perumal 70M |681124 - Mason 130 5 112| 6 |100|130/90 - Drugs| 39| 148|200 227 | 7.1| 7.8 N
42. |Vijayalakshmi | 47 F |68306 - |Constructiof 134, 4 70| 3| 90| 150/90 - Drugs| 38| 173 | 95(230| 7.4| 9 PRWP V14
worker V4
43. |Kannagi 40 F |667207"std  Agri 116/ 3.9 | 123/ 5.4 116[130/90| - Drugs| 36| 112|100 168| 8 | 8.2 N
44. |Ramesh 32M 64535 BA | Business 124 5 110| 2.8 | 138| 146/90| + HD/3 | 38| 149|205 228 | 10.210.8 N
months
45. |Rajathi 38 F |6517% - Home 138 5 88 | 3.5/ 105140/100 - Drugs| 36| 110|110 168 | 7.4| 7.2 LVH
maker




46. |Mathivanan 50 M (622529" std Agri 135 4 140| 2.6 | 106/200/110 + Drugs| 38| 170 | 136235.5 6.5| 7.8 LVH
47. |Kalaiyarasan | 3bM (38420SSLC Mechanic 110 4.8 | 112 4 |130/170/90| + PD/2|66| 148 |20% 255| 11.510.8 N
days
48. |Ayyaru 65| M |72015 - Agri 128 5 170/ 5.8 | 70| 190/10D - Drugs| 40| 128 | 20/209.4 7.8 | 8 N
49. |Pichai Kannu | 60M [672106" std Agir 130 45 | 120 3.8| 108| 138/80| - Drugs| 36| 66 |104122.8 8.8| 9.2 N
50. |Anjammal 56 F 71112 - Horl?e 110, 6 205(12.4| 136| 170/90| + Drugs|40| 128 | 206 210 | 8.7 7.8 LVH
Maker
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COMPARISON OF LDL LEVELS (Mean) BETWEEN
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OUR STUDY / COMPARISON OF LIPID
FRACTIONS BETWEEN PATIENTS AND
CONTROLS
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