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ABSTRACT Background: CKD is defined by the presence of kidney damage or decrease function irrespective of cause for

three or more months. The term kidney failure is the end stage of CKD with severe reduced function or dialysis.
CVD is the leading cause of morbidity and mortality in CKD patients, accounting for 40% of hospitalization and almost 50% of deaths.
This Prospective cross sectional study was carried out over a period of one year.
The aim of this study was to observe CKD specific cardiovascular risk factors and cardiovascular events among patients with CKD

stage -V before initiation of dialysis.

Methods: 290 CKD stage-V patients were evaluated as per inclusion criteria (age more than 18 years and patients with CKD stage-V
(Estimated glomerular filtration rate (eGFR) <15ml/min/1.73m2 for more than three months). 5 ml of venous blood sample was col-
lected after overnight fasting. The level of serum urea, creatinine, albumin, cholesterol, triglyceride, high density lipoprotein (HDL),
low density lipoprotein (LDL), phosphorus, calcium, hemoglobin, glucose were measured. Spot urine samples were tested for albumin/
creatinine ratio (ACR). Estimated glomerular filteration rate was estimated using Modification of Diet in Renal Disease

Results: Among traditional risk factors 87.9% had hypertension, and 22.4% had diabetes mellitus. Regarding dyslipidemia 44.6% had
raised LDL cholesterol and 57.3% had showed increased triglyceride level. Anemia showed the highest prevalence (94.2%) among
CKD specific factors. More than 50% of study population had hypocalcemia and hyperphosphoatemia. Prevalence of cardiovascular
events in CKD-V patient showed that 20.5% had ischemic heart disease, 40% heart failure, 5.2% arrhythmias and 20% had left ven-
tricular hypertrophy. More than half of patient had cardiovascular events about one third had single events and rest of the patient

have two or more cardiac events.

Conclusion: The result of this study suggests that both cardiovascular risk factors and events are prevalent among patients with CKD

stage-V.

Introduction

Chronic kidney disease is now being recognized as major public
health problem that is threatening to reach epidemic propor-
tions ever the next decade.1 The annual incidence of end stage
renal disease (ESRD) in USA, UK and Europe is 33.6, 10, 13.5
per one lac population respectively.? The incidence of chronic
kidney disease has not been studied well in India. The CKD reg-
istry has published its data and reported an analysis from all
over India and found diabetic nephropathy 31%, CKD of unde-
termined etiology 16%, chronic glomerular nephritis 14% and
hypertensive nephropathy 13%.?

CKD is defined by the presence of kidney damage or decrease
function irrespective of cause for three or more months. The
term kidney failure is the end stage of CKD with severe reduced
function or dialysis. End stage renal disease (ESRD) are chronic
renal failure treated with dialysis or transplantation. The KDIGO
have classified CKD based on glomerular filteration rate (GFR),
albuminuria, dialysis dependent or not and etiology of CKD.*

Cardiovascular disease (CVD) is the leading cause of morbidity
and mortality in CKD patients, accounting for 40% of hospitali-
zation and almost 50% of deaths. The risk of death from CVD is
elevated 30 fold for patient with ESRD as compared to the gen-
eral population. At the time of starting renal replacement ther-
apy, prevalence of cardiovascular disease among CKD patient
is high,>¢ Many of the CKD-V patients can not start or unfit to
continue dialysis because of cardiovascular diseases. Cardiovas-
cular events are the leading causes of mortality among dialysis
patients. It has been widely shown that the cardiovascular sta-
tus at the beginning of dialysis greatly affects patients outcome.®
There is accumulating evidence that the increase in CVD burden
is present in patients prior to dialysis, due to both conventional
risk factors as well as those specific to kidney disease.”

Risk factors for the increased prevalence of CVD in CKD include

Traditional risk factors like age, sex, diabetes, hypertension,
smoking, obesity, and those specific to CKD, blood pressure
changes, fluid, imbalance, anemia, calcium/phosphorus me-
tabolism, malnutrition, hypoalbuminuria. Hyperhomocysten-
emia, inflammation, oxidative stress, insulin resistance, altered
rennin-angiotensin axis and endothelial dysfunction .2

There is very few studies related to CKD specific cardiovascular
risk factors among non dialytic patients with CKD stage-V. Base
line information about cardiovascular risk factors before start-
ing dialysis among CKD stage-V patients is essential to develop
effective preventive and control strategy for the prevention of
cardiovascular events in CKD patients. The aim of this study
was to observe CKD specific cardiovascular risk factors and
cardiovascular events among patients with CKD stage-V before
initiation of dialysis.

Material and Methods:

This study was conducted in department of Medicine, King
George’s Medical University, Lucknow for a period of one
year from 2012 to 2013 after written informed consent and
ethical clearance from the institutional ethics committee. 310
CKD stage-V patients were enrolled in the study as per inclu-
sion criteria (age more than 18 years and patients with CKD
stage-V * (Estimated glomerular filtration rate (eGFR) <15ml/
min/1.73m? for more than three months). 20 patient were
dropped out. Patients age less than 18 years and CKD stage-V on
hemodialysis were excluded from the study.

5 ml of venous blood sample was collected from patients who
agreed to participate in the study after overnight (12-14 hours)
fasting. The level of serum urea, creatinine, albumin, choles-
terol, triglyceride, high density lipoprotein (HDL), low density
lipoprotein (LDL), phosphorus, calcium, hemoglobin, glucose
were measured. Spot urine samples were tested for albumin/
creatinine ratio (ACR). The ACR was calculated as ACR(mg/
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gm= microalbumin in urine (mg/1) X1000 / creatinine in urine
(mg/dl) X10. Estimated glomerular filteration rate (eGFR) was
estimated from serum creatinine level by using Modification of
Diet in Renal Disease (MDRD), prediction equation (eGFR) ml/
min/1.73m2=186X (S. Creat.)-1.154 X(Age)-0.203 X(0.742 if
female). Height, weight and blood pressure were measured for
each patients. Height was measured to the nearest 1.0 cm and
weight to the nearest 0.1 kgs. BMI was calculated by dividing
the weight in kilograms by the square of the height in meters.
Blood pressure was measured in right arm, with the subjectin a
relaxed, sitting position. The average of two measurements with
a mercury sphygmomanometer was used for all subjects.

CKD specific cardiovascular risk factors were, anemia, C-reac-
tive protein serum Ca++, serum PO4- - -and Ca X PO4- - -prod-
uct. Traditional cardiovascular risk factors were hypertension,
diabetes mellitus, age, sex, obesity, smoking and dyslipidemia
and cardiovascular events were ischemic heart disease (IHD),
congestive heart failure, (CCF). We included clinical ECG and ra-
diological criteria to define cardiac events. Anemia was defined
as when hemoglobin <11gm/dl in premenopausal women and
when <12 gm/dl in men and post menopausal women.9 To de-
fine ischemic heart disease we had included known case of is-
chemic heart disease or new cases of ischemic heart disease.10
Arrythymia was defined as atrial or ventricular rhytham dis-
order requiring therapy.10 Cardiac failure was defined as per-
sistant or recurrent dyspnoea plus two of the following raised
jugular venous pressure, bibasilar crackles, pulmonary venous
hypertension, or interstitial edema on chest X-ray. 11 Left ven-
tricular hypertrophy was defined by ECG as R-wave amplitude
225mm defletion in any precordial leads, R-wave amplitude
>20mm in standard leads, R-wave amplitude 211mm in aug-
mented unipolar leads, R-wave amplitude in V5 or V6 plus S-
wave amplitude in V1 or V2 235mm. ST segment characteristic
depressed S-T segment, flattened to inverted T wave. 12,13

Complete hemogram will be done by automated cell counter
(Melet Schloesing laboratories France), Blood urea (UV Kinet-
ic), serum creatinine ( Jaffee’s method), eGFR (MDRD Equa-
tion), serum calcium (Arcenazo Method), serum phosphorous
(UV end point), serum uric acid (Uricase method), C-reactive
protein (Nephalometry methods), USG abdomen, lipid profile
(estimation of total cholesterol by cholesterol oxidase/phenol
aminoantipyrine method, estimation of HDL cholesterol by cho-
lesterol oxidase/phenol aminoantipyrine method, estimation of
LDL cholesterol by Friedewald formula (cholesterol - HDL + Tri-
glyceride/5), estimation of triglycerides by glycerol phosphate
oxidase-phenol aminoantipyrine method).

Statistical Analysis:

Data entry and statistical analysis were performed using SPSS
(Statistical package for social sciences) software package ver-
sion 11. The variables were analyzed using descriptive statis-
tics and independent samples t-test. Results were expressed as
frequency or mean +SD. The association between two or more
categorical variables was tested by 2 statistics by using appro-
priate correction. The results were statistically significant when
the p value was less than 0.05.

Observation and Results:

Among study population mean age of the patients was
45.3+14.5 years, the lowest and highest ages were 18 and 70
years respectively. 25.1% was below 30 years of age, 20.1%
between 30-40 years, 17.4% between 40-50 years, 16.7%, be-
tween 50-60 years and 17.1% subjects were between 60 to 70
years. 62% of the patients were male and the rest 38% were
female giving a male to female ratio of roughly 2:1. About 68%
of patients were rural resident and rest 32% were urban resi-
dents. Etiology of CKD was glomerulonephritis (42.1%), dia-
betes (34.8%), hyperten-sion (20%) and 3.1% were suffering
from other causes.. (Table I)

Among traditional risk factors 87.9% had hypertension, and
22.4% had diabetes mellitus. Regarding dyslipidemia 44.6%
had raised LDL cholesterol and 57.3% had showed increased
triglyceride level, 29.3% had habit of smoking where as 20.6%
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was suffering from obesity. (Table I)

Anemia showed the highest prevalence (94.2%) among CKD spe-
cific factors. More than 50% of study population had hypocalcemia
and hyperphosphoatemia. CaXP products was elevated in among
24.1% of population. More than 80% of CKD patients were positive
for C-reactive protein an acute phase protein. (Table II)

Body mass index and smoking habits almost were identically
distributed between two groups (p=0.565 and p=0.887 respec-
tively). The prevalence of anemia and hypertension had no sig-
nificant difference (p=0.186 and p=0.537) respectively between
groups. Diabetes was significantly higher in patients with car-
diovascular complication than those without cardiovascular
complications (p=0.025) (Table III & IV)

Female with CKD were significantly prone to develop cardiovas-
cular events like ischemic heart disease, heart failure arrhyth-
mia left ventricular hypertrophy than their male counterpart
(p=0.047). But age was not found to have significant associa-
tion with cardiovascular events (p=0.081). None of these CKD
specific factors had any significant difference between subjects
who develops cardiovascular events and subjects who did not
developed cardiovascular events (p=>0.05 in each case) (Table
1)

Prevalence of cardiovascular events and CKD Stage - V patient
showed that 20.5% had ischemic heart disease, 40% heart fail-
ure, 5.2% arrhythmias and 20% had left ventricular hypertro-
phy. More than half of patient had cardiovascular events about
one third had single events and rest of the patient have two or
more cardiac events. (Table V)

Discussion

There are several cardiovascular risk factors which are spe-
cific for CKD. Anemia, hypocalcemia, hyperphosphatemia, cal-
cium phosphate product, inflammatory proteins, like C-reactive
protein and homocystinemia are specific factors responsible
for cardiovascular disease in CKD patients. Anemia which is
thought to make a substantial contribution to the development
of cardiac abnormalities in CKD patients, is a very frequent
complication. Anemia is itself responsible for left ventricular
hypertrophy which is the hallmark of cardiovascular events. A
number of observational studies have shown that it inversely
correlates with residual renal function, yet its prevalence is al-
ready high during the earlier stages of CKD.14-16

In a large scale study of hemodialysis patients, higher hyper-
phosphataemia levels were significantly associated with an in-
creased risk of death, even after adjusting preexisting medical
condition, the delivered dialysis dose, estimates of nutritional
status and estimates of non-compliance.17 These results, which
have been confirmed by another study.18 Other study also
demonstrate that hyperphosphataemia directly contributes to
the excessive mortality of CKD patients, in which it recently has
been defined as a “silent killer”.19 The exact mechanisms by
which hyperphosphataemia leads to increased mortality have
not yet been completely clarified but they probably involve the
calcification (due to increased calcium phosphate product or
secondary hyperparathyroidism) of coronary plaques, cardiac
valves and myocardial tissue.20 According to our study anemia
was found to be most prevalent (95%) among CKD specific risk
factors. Hypocalcemia (56.8%) and hyperphosphatemia (60%)
also showed higher distribution in study population CaXP prod-
uct was elevated among (24%) of population.

Hypertension diabetes mellitus, smoking dyslipidemia and old
age are established risk factors for development of cardiovas-
cular disease in CKD patients. In a study it was found that age,
gender smoking, previous cardiovascular disease, hyperten-
sion, diabetes and total serum cholesterol were all significantly
increased (p<0.001) in patients with estimated creatinine clear-
ance of <60 ml/min.21 In our study among traditional risk fac-
tors more than 50% had hypertension, high LDL cholesterol
and high triglycerides where as prevalence of diabetes, smoking
habit and obesity was less than 30%. As a whole all the major
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risk factors that we had seen in our study, were present in sig-
nificant number among study population.

It is established that high serum concentrations of markers of
systemic inflammation including C-reactive protein and inter-
leukin-6 have been associated with atherosclerosis22,23 and
increased cardiovascular mortality in CKD patients.24-26 In our
study 82% of CKD-V patients were positive for C-reactive pro-
tein this high inflammatory protein clearly indicates that most
of CKD-V patients are in great risk of developing atherosclerosis
and cardiovascular diseases.

Prevalence of cardiovascular events in CKD-V patient showed
that 20.5% had ischemic heart disease, 40% heart failure, 5.2%
arrhythmias and 20% had left ventricular hypertrophy. More
than half of patient had cardiovascular events about one third
had single events and rest of the patient have two or more car-
diac events. A large scale study from western countries revealed
that clinical manifestation of cardiovascular disease were high-
ly prevalent at the start of ESRD treatment. 14% had coronary
artery disease, 19% angina pectoris, 31% cardiac failure, 07%
dysarrhythmia and 8% peripheral vascular disease. In echocar-
diography 15% had systolic dysfunction, 32% left ventricular
dialatation and 74% left ventricular hypertrophy. The overall
median survival time was 50 months.27

Although LVH is very frequent among CKD patients, in our study
prevalence of left ventricular hypertrophy was underestimated
(20% ) because only ECG criteria was used for detection of LVH.
The Canadian Multicentre Study of Renal Anemia in patients
with various stages of CKD found that the prevalence of LVH
progressively increased with delivering renal function from the
30% prevalence at an early CKD stages.28

Our study result showed that age had no significant association
with cardiovascular event (p=>0.05). Diabetes was significantly
higher in patients with cardiovascular complications than that
in patients without cardiovascular complication (p=0.025) Fe-
male were significantly prone to develop cardiovascular events
than their male counterpart (p=<0.05). But it was seen that
anemia, hypertension, smoking and obesity had no significant
relationship to develop cardiovascular events (p=>0.05). In ad-
dition none of the CKD specific risk factors were significantly
associated with cardiovascular complication.

The prevalence of both cardiovascular risk factors and events
was high in our study but it was failed to find out significant as-
sociation between most of the cardiovascular risk factors and car-
diovascular events among CKD stage-V patients before starting
dialysis therapy because most of our study population was below
fifty years and major cause of CKD in our study population was
glomerulonephritis. Further a large scale study of different age
group and various etiology of CKD required to explore the exact
prevalence of cardiovascular risk factor in CKD patients.

Conclusion

Cardiovascular diseases are the leading causes of morbidity and
mortality among CKD patients. The result of this study suggests
that both cardiovascular risk factors and events are prevalent
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Rural 197 68%
Urban 93 32%
Etiology of CKD

Glomerulonephlro [122 42.1%
Diabetes 101 34.8%
Hypertension 58 20%
Other causes 9 3.1%
Traditional Risk

Factors

Diabetes mellitus |65 22.4%
Hypertension 255 87.9%
Anemia 273 94.2%
Smoker 85 29.3%
Increased LDL 134 44.6%
poreased 172 57.3%
Obesity 60 20.6%

Table 2. Distribution of patients by CKD specific Risk factor
(n=290)

Specific factor related to CKD Frequency |Percentage
Anemia 273 94.2%
Hypocalcemia (<8.1mg/dl) 165 56.9%
Hyperphosphatemia (>5.5mg/dl) 174 60%
E:g(sirncézt}gcl:%lcium and phosphate 70 24.13%
C-Reactive Protein 240 82.75%

Table 3. Association between Traditional risk factors and
CV events. (n=290)

'fl;;?t%lrtlonal risk Cardiovascular events p value
Present (n=140) |Absent (n=150)

Smoking habit

Smoker 45 (32.14%) 40(26.7%) 0.887

Nonsmoker 95(67.86%) 110(73.3%)

BMI (nutritional

status)

Underwelght & 170 (85.71%)  |125(83.3%)  |0.565

Overweightand |50(14.299) 25(16.7%)

Anemia

(<12gm/dl)

Present 138(98.57%) 135 (90%) 0.186

Absent 02(1.43%) 15(10%)

Hypertension

Present 125(89.3%) 130(86.7%) 0.537

Absent 15(10.7%) 20(13.3%)

Diabetes

mellitus

Present 40(28.57%) 25(16.7%) 0.025

Absent 100(71.43%) 125(83.3%)

Table 4. Association between CKD specific factors and car-
diovascular events (n=290)

among patients with CKD stage-V. Female sex and diabetes mel- E&g‘ég&g%ﬁgﬁs Cardiovascular events p value
litus are significantly associated with cardiovascular events in Present Absent
same group of patients. A large scale study is essential for detec- (n=140) (n=150)
tion and management of CKD specific cardiovascular risk fac- Raised LDL (>100mg/
tors in the early stages of CKD to prevent and halt the morbidity dl) 64(45.7%) 70(46.7%) 0413
and mortality in CKD patients. TG (>150mg/dl) 90(64.3%)  [82(54.7%)  |0.485
Table 1. Demographic Profile. Low HDL(<40mg/dl) |115(82.2%) [125(83.4%) |0.103
Hypocalcemia

‘358 — — (<Y§1mg 7dl) 80(57.15%) |88(58.7%)  |0.246
30 4‘(1;5 220 Hyperphosphatemia 0

-40 yrs 60 20.1% (>£5mg/d 75(53.58) 88(58.7%) 0.298
40-50 yrs 52 17'42@ Product of calcium
50-60 yrs 50 16.7% and phosphate 32(22.86%) |35(23.4%) 0.892
60-70yrs 51 17.1% (>55mg?/dl?)
Gender Male 180 62% C-reactive protein 0 0
Gender Female 110 38% (positive) 115(82.14%) |110(73.4%) 0346
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