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Introduction
Cardiovascular disease (CVD) is considered as one of the
foremost cause of morbidity and premature mortality in chronic
kidney disease (CKD) patients affecting pre-dialysis, dialysis and
transplant patients.1-3 Though the CVD risk is much higher in ESRD
patients, high rate of fatal and nonfatal CVD has been reported
even in patients at early stages of CKD. Hence, all patients with
CKD are considered to be in the highest risk group for CVD.4-5
Presence of traditional risk factors (old age, hypertension,
dyslipidemia, diabetes mellitus, smoking, low physical activity/
obesity and prior cardiovascular events) 1, 3 and CKD specific,
nontraditional (anemia, abnormal calcium and phosphorus,
hypoalbuminemia,
hyperhomocysteinemia,
inflammation,
oxidant stress, insulin resistance, altered renin–angiotensin

commonest cause of morbidity and mortality in patients with
chronic kidney disease (CKD) due to increased prevalence of
traditional and nontraditional CVD risk factors. Our study
aimed to evaluate these risk factors in pre-dialysis Nepalese
CKD patients.
Methods: This was a cross-sectional study conducted in
Department of Nephrology, Bir hospital. Total 100 consecutive
pre-dialysis CKD patients were enrolled. Ten traditional and
six nontraditional CVD risk factors were analyzed and
compared between CKD stages. Descriptive statistics was
used to illustrate the socio-demographic and clinical
characteristics, chi square test for categorical variables and
multiple logistic regression analysis was done to determine
the risk factors of CVD in CKD patients. p-value<0.05 was
considered to be statistically significant.
Results: Mean patient age was 52.03±13.64 years with
majority (60%) of the patients being male. Comparison of
traditional risk factors in different stages depicted similar
trend except for old age in Stage 3 CKD (p=0.002). Anemia
(p<0.001),
hyperphosphatemia
(p=0.01),
hyperparathyroidism (p<0.01) and cumulative nontraditional
risk factors were significantly higher (p=0.01) in stage 5 CKD.
The predicted CVD events by Framingham risk score showed
high risk in 37% with no significant difference among the
stages. Multiple logistic regression analysis showed increased
body mass index, low serum albumin and increased serum
phosphate as the three significant predictors for left
ventricular hypertrophy.
Conclusion: Our study shows that the CVD risk factors were
prevailing along the various stages of CKD. The occurrence of
non-traditional risk factors increased with increasing stage of
CKD.
axis and endothelial dysfunction) CVD risk factors and their
combination is associated with greater prevalence of ventricular
hypertrophy, myocardial fibrosis, valvopathy, arrhythmia, and
sudden death risk.6-8 In addition, increased proteinuria and lower
estimated glomerular filtration rate (eGFR) has been reported to
be associated with higher CVD prevalence in pre-dialysis CKD
population.8,9
*Corresponding Author:
Dr. Kashyap Dahal
DM Resident
Department of Nephrology
National Academy of Medical Sciences
Bir Hospital, Mahaboudha, Kathmandu, Nepal
E-mail: kashyapdahal2016@gmail.com

JAIM 18 (Volume 9| Number 2 |July - December 2020)

47

Journal of Advances in Internal Medicine |

Original Article

Studies reported from Nepal have shown that there is a high risk
of traditional CVD risk factors in CKD patients than those without
CKD.10 This is associated with rising prevalence of anemia,11
hypoalbuminemia and hyperphosphatemia12 with increasing CKD
stages. Thus, the present study aimed to assess the prevalence
of individual and cumulative traditional and nontraditional risk
factors, their association with status of kidney function and left
ventricular hypertrophy in predialysis Nepalese CKD patients.

Methods:
This was a hospital based descriptive cross-sectional study
conducted in Department of Nephrology, National Academy of
Medical Sciences (NAMS), Bir Hospital, Kathmandu, Nepal from
July 2019 to March 2020. The study was conducted after obtaining
the ethical approval from the Institutional Review Board (IRB) of
NAMS. Informed written consent was obtained from all the study
participants before enrollment. A total of 100 pre-dialysis CKD
patients were included. Sample size was calculated based on
the similar study done by Shlipak et al13 who had reported the
prevalence of LVH in patients with CKD as 7%.13 A predesigned
proforma was used for data collection. Consecutive patients with
confirmed diagnosis of CKD not on dialysis were included. Patients
with age < 30 years and >75 years, kidney transplant recipient,
patients under treament with iron, folic acid, calcium, phosphate
binders, erythropoetin stimulating agents, vitamin D, febuxostat/
allopurinol, statins and those who refused to give consent were
excluded.
A detailed medical history including diabetes mellitus,
hypertension, smoking, previous episode of CVD, family history of
CVD and current medications were recorded. Patient’s height in
meter (m), weight in kilograms (kgs) were recorded. Height and
weight were taken following standard measurement protocol.
Patient was asked to remove shoes and heavy outer clothing
such as sweater, jacket, belt, empty their pockets of heavy objects
such as cell phones. Patient was asked to step on scale, with
both feet on platform, and remain still. Weight was immediately
recorded on the data form before patient got off the scale. Body
mass index was calculated as body weight (kg) divided by height
(m2).14 For blood pressure (BP) measurement, patient was seated
on a chair for 5 minutes without talking or moving around. The
clothing covering the location of cuff placement was removed.
The patient’s arm was supported on a table and BP was measured
in both arms using aneroid sphygmomanometer.
Blood sample was sent for complete blood count, fasting blood
sugar, urea, serum creatinine, sodium, potassium, fasting lipid
profile, uric acid, calcium, phosphorus, intact parathyroid
hormone (iPTH), albumin and glycated hemoglobin (HbA1c). For
urine protein-creatinine ratio, early morning sample was advised.
ECG and Echocardiography was done.

Case definition: Patient’s eGFR was calculated by using serum
creatinine based MDRD equation.15 CKD diagnosis and staging
was done as per KDIGO.2 Patients were diagnosed diabetes if on
antidiabetic drugs or if fasting blood sugar ≥126 mg/dl or HbA1c
≥6.5% and hypertensive if on antihypertensive drug or if BP was
≥130/80 mm of Hg.16 Other CVD risk factors were smoking (current
smoker), old age (>45 years), obesity (BMI ≥25kg/m2), family
history of CVD if sudden death before 55 years in father or 1st
degree male relatives or in mother before age of 65 years or other
1st degree female relatives17 and dyslipidemia (total cholesterol
>240 mg/dL, low-density lipoprotein (LDL) cholesterol >130 mg/
dL, fasting triglycerides (TG) >150 mg/ dL and HDL cholesterol
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<40 mg/dl in male and <50 mg/dL in female).18 Moreover, non
traditional risk factors were defined as protenuria (uPCR ≥150mg/
gm),19 anemia (Hb <13g/dL in males and <12g/dL in females),20
hyperuricemia (>7 mg/dL),21 hyperphosphatemia (>5 mg/dL),22
hyperparathyroidism (>600pg/ml)23 and hypoalbuminemia (<4 g/
dL).24
CVD risk was calculated by using Framingham general
cardiovascular risk score and 10 year CVD risk of ≥20% , 10% to
20% and <10% was considered high risk, intermediate risk and
low risk of CVD respectively.25

Statistical analysis: Data obtained was entered in MS Excel and
statistical analysis was done by SPSS version 22. Normality
test was performed using Kolmogorov-Smirnov test. The tests
of significance used for data analysis were Chi-square test for
the categorical variables and ANOVA to compare the mean
difference between the three groups. Multiple logistic regression
analysis was used to determine the association of LVH with other
cardiovascular risk factors. P value <0.05 was considered as
statistically significant at 95% confidence interval.

Results:
A total of 100 pre-dialysis CKD patients (stage 3 to 5ND) were
included in the study and assessed for ten traditional risk factors
and six nontraditional risk factors. The baseline clinical and
laboratory characteristics of the study population is shown in
Table 1. The number of patients in stage 3 (n=36), 4 (n=30) and
5 (n=34) were almost equal. Mean age of the study population
was 52.03±13.64 years and 60% were male. From stage 3 to
stage 5 there was significantly decreasing trend of age from
stage 3 to stage 5(p=0.01). Similarly, there was lower level of
hemoglobin (p<0.001), albumin (p=0.03) and gradual increment
of uPCR (p<0.001), phosphate (p<0.001), iPTH (p<0.001) and total
cholesterol (p=0.01) from Stage 3 to Stage 5 CKD respectively.
Among the traditional risk factors hypertension was the
commonest (67%) followed by old age (67%) and male gender
(60%). LVH was present in 53% patients affecting all stages of
CKD. There was significantly increased prevalence of old age (>
45 years) in stage 3 compared to stage 4 and 5 (p=0.002) with
high prevalence in stage 3 CKD as shown in Table 2. Comparison
of prevalence of nontraditional factors showed significant
difference of anemia (p<0.001), hyperphosphatemia (p=0.01) and
hyperparathyroidism (p=0.01) and no difference in proteinuria,
hypoalbuminemia and hyperuricemia in different stage of CKD.
On calculation of cumulative risk factors as shown in Table 3, the
mean traditional risk factor was 4.13±1.94 with highest being in
stage 3 CKD with no significant difference. Mean nontraditional
risk factor was 3.85±1.01 with highest in stage 5 with significant
difference (p=0.01). CVD risk scoring by Framingham risk score
between the stages of CKD was statistically insignificant (p=0.12)
as shown in Table 4.
Among the various risk factors studied, multiple logistic regression
analysis showed increased BMI (p=0.04), decreased serum albumin
(p=0.02) and increased serum phosphate (p=0.001) as the three
significant predictors for LVH in CKD patients as shown in Table 5.
A total of 100 pre-dialysis CKD patients (stage 3 to 5ND) were
included in the study and assessed for ten traditional risk factors
and six nontraditional risk factors. The baseline clinical and
laboratory characteristics of the study population is shown in
Table 1. The number of patients in stage 3 (n=36), 4 (n=30) and
5 (n=34) were almost equal. Mean age of the study population

JAIM 18 (Volume 9| Number 2 |July - December 2020)

Cardiovascular Risk Factors in Pre-dialysis
Chronic Kidney Disease patients of Nepal

was 52.03±13.64 years and 60% were male. From stage 3 to
stage 5 there was significantly decreasing trend of age from
stage 3 to stage 5(p=0.01). Similarly, there was lower level of
hemoglobin (p<0.001), albumin (p=0.03) and gradual increment
of uPCR (p<0.001), phosphate (p<0.001), iPTH (p<0.001) and total
cholesterol (p=0.01) from Stage 3 to Stage 5 CKD respectively.

Table 2: Traditional and non-traditional risk factors in study population

Among the traditional risk factors hypertension was the
commonest (67%) followed by old age (67%) and male gender
(60%). LVH was present in 53% patients affecting all stages of
CKD. There was significantly increased prevalence of old age
(> 45 years) in stage 3 compared to stage 4 and 5 (p=0.002) with
high prevalence in stage 3 CKD as shown in Table 2. Comparison
of prevalence of nontraditional factors showed significant
difference of anemia (p<0.001), hyperphosphatemia (p=0.01) and
hyperparathyroidism (p=0.01) and no difference in proteinuria,
hypoalbuminemia and hyperuricemia in different stage of CKD.
On calculation of cumulative risk factors as shown in Table 3, the
mean traditional risk factor was 4.13±1.94 with highest being in
stage 3 CKD with no significant difference. Mean nontraditional
risk factor was 3.85±1.01 with highest in stage 5 with significant
difference (p=0.01). CVD risk scoring by Framingham risk score
between the stages of CKD was statistically insignificant (p=0.12)
as shown in Table 4.

Stage 4
(n=30)

Stage 5
(n=34)

P
value

Old Age

67%

28 (78%)

24 (80%)

15(44%)

0.002a*

Male Gender

60%

27 (75%)

14 (47%)

19 (56%)

0.05a*

Family History

1%

0

0

1 (3%)

0.37 a

History of CVD

11%

6 (17%)

3 (10%)

2 (6%)

0.34

Smoking

25%

11 (31%)

5 (17%)

9 (26%)

0.41 a

Obesity

34%

16 (44%)

9 (30%)

9 (26%)

0.24 a

T2DM

33%

14 (39%)

10 (33%)

9 (26%)

0.54 a

Hypertension

83%

29 (81%)

26 (87%)

28 (82%)

0.79 a

Dyslipidemia

55%

19 (53%)

17 (57%)

19 (56%)

0.94 a

LVH

53%

21 (58%)

15 (50%)

Anemia

78%

19 (53%)

26 (87%)

33 (97%)

< 0.001a*

Proteinuria

99%

35% (97%)

30 (100%)

34 (100%)

0.40a

Hyperuricemia

71%

25 (69%)

22 (73%)

24 (71%)

0.94a

Hyperphosphatemia

42%

12 (33%)

9 (30%)

21 (62%)

0.01a*

Hyperparathyroidism

4%

0

0

4 (12%)

0.01a*

Hypoalbuminemia

93%

92%

97%

94%

0.69a

17 (50%)

0.72 a

Nontraditional risk
factors

Table 1: Clinical and Biochemical parameters of the study population

Parameters

Total
(n=100)

Stage 3
n= 36

Stage 4
n=30

Stage 5
ND
n=34

Age

52.03±13.64

56.33±13.88

55.18±12.27

44.73±11.74

0.001 *

BMI

22.78±3.09

23.72±3.41

22.55±2.95

21.97±2.63

0.05

Hemoglobin

10.29±2.42

12.24±1.97

10.10±2.06

8.42±1.45

<0.001a*

Urea

91.32 ± 56.41

52.91 ± 24.50

80.43 ± 29.78

Creatinine

4.62 ± 3.80

2.08 ± 0.60

3.25 ± 0.78

8.51 ± 4.26

<0.001

Serum Albumin

3.31 ± 0.63

3.48 ± 0.57

3.35 ± 0.65

3.09 ± 0.65

0.03a*

UPCR

2.83 ± 2.19

2.03 ± 1.72

2.43 ± 2.19

4.01 ± 2.19

<0.001 a*

EGFR

24.15 ± 15.05

40.27 ± 10.42

21.96 ± 5.53

9.00 ± 3.65

< 0.001

Uric Acid

8.18±2.06

8.24 ± 1.74

8.64± 2.76

8.22 ± 2.55

0.95

Phosphate

4.83±1.60

4.32±1.16

4.30±1.31

5.85±1.76

< 0.001a

226.41 ± 172.62 116.31 ± 65.17 204.29 ± 140.84

Stage 3
(n=36)

Traditional Risk
Factors

Among the various risk factors studied, multiple logistic regression
analysis showed increased BMI (p=0.04), decreased serum albumin
(p=0.02) and increased serum phosphate (p=0.001) as the three
significant predictors for LVH in CKD patients as shown in Table 5.

iPTH

Total
(n=100)

Risk Factors

p
value
a

141.61 ± 61.70 < 0.001

a

393.05 ±
224.68

< 0.001

Total Cholesterol

186.54±25.48

176.86±14.89

191.93±23.50

192.02±32.65

0.01 a*

LDL

111.46±20.64

105.75±13.40

115.26±20.04

114.14±26.05

0.11 a

HDL

44.35±8.17

42.05±7.87

45.60±7.92

45.67±8.40

0.10 a

Triglyceride

153.54±40.87

148.25±34.58

148.93±41.53

163.20±45.62

0.23 a

a=Chi Square test; *p value < 0.05 is considered to be statistically
significant.

Table 3: Cumulative CVD risk factors in Stages of CKD

Stages

Total

Stage 3

Stage 4

Stage 5 P value

Traditional
Risk Factors

4.13±1.94

4.75 ± 2.19

3.38 ± 0.93

3.61 ± 1.74

0.07a

NonTraditional
risk factors

3.85±1.01

3.96 ± 1.67

3.83 ± 0.98

4.35 ± 0.91

0.01a*

Total Risk

7.98±2.14

8.13 ± 2.35

7.80 ± 2.10

7.97 ± 1.97

0.76a

a= ANOVA; *p value < 0.05 is considered to be statistically significant

a= ANOVA; *p value <0.05 is considered to be statitically signfiicant
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Table 4: Risk of cardiovascular disease as per Framingham Heart
Score in different stages of CKD
Risk

Stage 3
(n=36)

High Risk

Stage 4
(n= 30)

Stage 5
(n= 34)

19 (53%)

8 (27%)

10 (30%)

Intermediate Risk

9 (25%)

8 (26%)

9 (26%)

Low Risk

8 (22%)

14 (47%)

15 (44%)

p value

0.12a

a=Chi-Square test
Table 5: Multiple logistic regression analysis for association of LVH
in CKD patients
Variables

Coefficient

SE

OR(95%CI)

p value

Intercept

105.11

58.17

-

-

0.92

0.22

2.5(0.728.70)

0.08

0.18

0.70

1.20 (1.001.44)

0.04*

-1.27

1.35

1.12 (0.801.57)

0.48

1.20

0.67

0.80 (0.621.03)

0.08

eGFR

0.33

0.24

0.99 (0.91-1.06)

0.17

Albumin

8.96

4.61

0.28(0.09-0.68)

0.02*

Calcium

0.94

0.19

0.81(0.41-1.60)

0.56

Phosphate

-7.33

2.95

2.32(1.40-3.83)

0.001*

Uric Acid

2.25

1.09

0.93(0.71-1.23)

0.64

iPTH

-0.02

0.016

0.99(0.99-1.00)

0.24

Total Cholesterol

0.06

0.64

1.06(0.95-1.19)

0.28

Triglycerides

-0.01

0.14

0.98(0.96-1.00)

0.19

LDL

-0.06

0.66

0.93(0.83-1.06)

0.34

HDL

-0.05

0.67

0.94(0.83-1.07)

0.41

Ejection Fraction

0.41

0.43

1.50 (0.64-3.52)

0.34

Age

BMI

Creatinine

PCR

*p value <0.05 is considered as statistically significant

Discussion:
CKD is an established risk factor for CVD.26 There are considerable
clinical and biochemical risk factors prevalent in CKD directly
associated with increased CVD events.26 In addition, a common
etiology has been linked for CVD and CKD.27 There is an ongoing
dilemma whether the same ongoing inflammatory process
contribute to both the progression of kidney dysfunction and
LVH. Studies have outlined that angiotensin II, a potent growth
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factor promotes LVH and fibrosis as well as glomerular sclerosis
all via the AT1 receptor respectively. This leads to the prediction
for a common cause for CKD and CVD.27-28 It is the subject for
further research to delineate the fact that whether advancing
kidney disease itself promotes conditions under which there are
enhanced effects of angiotensin II and other cytokines. One school
of thought suggest that the complex interplay of cytokines like
interleukins 6 and 10, tumour necrosis factor, tissue growth factor
beta, vascular endothelial growth factor (VEGF) etc. along with
the persistent acute phase reaction and low level inflammation
which occurs as kidney failure progresses in conjunction with
malnutrition leads to heart failure, atherosclerosis and death.27
Further, genotype is also important in determining the outcome
of kidney dysfunction in patients with CKD.29-30
Our study depicts the prevalence of hypertension (83%),
dyslipidemia (55%) and diabetes (33%) with no significant
difference between CKD stage 3, 4 and 5ND in the study population.
In contrast to our finding, a study reported from Japan9 have
shown a higher prevalence of hypertension, dyslipidemia and
diabetes from CKD stage 3 to 5. This could be due to the difference
in age as their patients9 were older (68+14 years) with significantly
(p<0.001) increasing age, while our patients were younger
(52.03±13.64 years) with significantly decreasing (p<0.01) age
from CKD stage 3 to 5. Similarly, the prevalence of hypertension
(96.1%), dyslipidemia (67.1%) and diabetes (30.3%) in pre-dialysis
CKD in Nigeria also showed no difference between CKD stages
and their patients were much younger (48.00±15.28 years).31
Comparison of the occurrence of other traditional risk factors like
smoking, obesity, male gender, history of CVD and LVH individually
and in totality in the present study, a higher prevalence of
traditional risk factors was observed in Stage 3 CKD but the
difference between the stages was insignificant. This finding was
supported by a study reported from China by Zhang et al32 which
depicts occurrence of increased traditional CVD risk factors even
in individuals with mildly decreased eGFR.32
CVD events like myocardial infarction, stroke and all-cause
mortality are highly prevalent in early CKD.26 These events
significantly increases with decreasing eGFR due to increasing
prevalence of CKD specific non- traditional CVD risk factors like
albuminuria, anemia, hyperparathyroidism, metabolic bone
disease, hyperhomocysteinemia, malnutrition, apolipoprotein
isoforms, inﬂammation, endothelial dysfunction and oxidative
stress26,32 and with every 10 ml/min/1.73m2 reduction of eGFR, the
risk of cardiovascular mortality increased by five times.5 So timely
evaluation and intervention to control these risk factors from early
CKD is necessary to decrease CVD mortality and morbidity.
In the present study, we have evaluated and compared
the prevalence of proteinuria, anemia, hypoalbuminemia,
hyperuricemia, hyperphosphatemia and hyperparathyroidism
as nontraditional CVD risk factor in CKD stage 3-5 and their
association with LVH. Proteinuria, a marker of CKD, reflects
endothelial dysfunction, coagulopathy, inflammation and greater
severity of the target end-organ damage particularly in patients
with diabetes and hypertension.8 Studies have demonstrated a
strong association of proteinuria with CVD even at early stage with
persistent microalbuminuria, and have suggested that changes
in proteinuria is a useful predictor of future outcomes.33 The
Prevention of Renal and Vascular End stage Disease (PREVEND)
study found that a 2-fold increase in urine albumin to creatinine
ratio was associated with 30% increase in risk for cardiovascular
mortality.33-34 Proteinuria, present in 99% of our CKD population
is much higher than reported by Iimori et al9 (56.3%) in Japan.
Moreover, our study reveals that there is a significant increase in
proteinuria across the CKD stages (p<0.001) which was almost
double in CKD stage 5 than stage 3 respectively. This could be
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due to high prevalence of proteinuric kidney disease affecting
younger age group in this part of the world.35
Anemia is one of the earliest finding in CKD patients which
worsens with declining kidney function, both due to nutritional
and erythropoietin deficiency.36 Hemoglobin had significantly
(p<0.001) reduced and prevalence of anemia had significantly
(p<0.001) increased from CKD stage 3 to 5ND in our patients. This
is in accordance to the Chronic Renal Insufficiency Cohort (CRIC)
study which reported that the level of hemoglobin decreased
with decreasing eGFR.37 A study from Nepal also showed higher
prevalence of anemia with increasing CKD stage although overall
prevalence in their patients was much lower (47.85%) compared
to the present study (78%) which could be due to inclusion of
patients from CKD stages 1 to 5 in their study.11 Chronic anemia
may result in an increased cardiac output and ventricular dilation
initially, with LVH and arterial remodeling subsequently leading
to arteriosclerosis. Both of these factors are associated with future
CVD risk.38
Serum albumin in CKD is strongly and independently associated
with kidney function. There is a decline in albumin concentration
in CKD especially in elderly patients, independent of clinical risk
factors like albuminuria and negative acute phase reactant.39
Significant reduction of serum albumin from stage 3 to 5 predialysis CKD patients observed in present study (p<0.03) is
similar to other studies in abroad9 and in Nepal.12 However,
hypoalbuminemia, a marker of malnutrition, found in 93% of our
study population with no difference between the CKD stages
contradicts the prevalence of 35.5% reported from Nigeria by
Adejumo et al31 with significant increase of hypoalbuminemia
from CKD stage 3 to stage 5.
Hyperuricemia is also considered to be a risk factor for CVD events
and all-cause mortality.21 The prevalence of hyperuricemia in
present study (71%) is much higher than reported prevalence of
57.9% in pre-dialysis CKD patients by Adejumo et al31 and there
is no significant difference in hyperuricemia among the stages of
CKD in both the studies. Studies have shown that the risk of CVD
events and all-cause mortality increases by about 10% with every
mg/dl rise in uric acid.21
Altered metabolism of phosphate and parathyroid hormone is a
known consequence of CKD. The severity of hyperphosphatemia
and hyperparathyroidism rises with increasing severity of CKD and
both are linked with increased CVD events. Hyperphosphatemia
is associated with increased risk for death, cardiovascular events
and vascular calcification among patients with and without
kidney disease40 and high iPTH is associated with CVD events
even in CKD stage 3 and 4.41 Hyperphosphatemia has direct
effect on vascular and cardiac valve calcification, modulation
of key hormones fibroblast growth factor-23 and calcitriol
although the exact mechanism of CVD due to high phosphate is
still poorly understood.40 PTH acts on specific PTH receptors on
cardiomyocytes and results in cardiac hypertrophy and fibrosis,
myocardial calcium deposition and valvular calcification.42
Researches have shown that there is a linear association between
PTH levels and mortality, and the increased risk was apparent
even when iPTH levels were just above the normal limit.43 Serum
phosphate, iPTH, hyperphosphatemia and hyperparathyroidism
had shown linear rise with increasing CKD stage.9 Our study exhibits
similar result except the prevalence of hyperparathyroidism which
was present only in CKD stage 5. An earlier study reported from our
institute also revealed a significant rise of serum phosphate with
negative correlation with eGFR (p<0.001) and significantly higher
prevalence of hyperphosphatemia (p<0.001) in stage 5 CKD.12
However, the prevalence of hyperphosphatemia was much lower

(42%) in our study than reported before from Nepal (63.6%)12 and
abroad (63.2%).31 The lower prevalence of hyperparathyroidism
affecting only 12% of CKD stage 5 in our study compared to 55.1%
in Japanese CKD population9 might be because of the cut off levels
of parathyroid hormone used for risk stratification. The present
study defined hyperparathyroidism as CVD risk only if iPTH was
>600pg/ml whereas Iimori et al9 had defined it to be >65pg/ml.
Framingham Risk Score uses traditional risk factors to predict
the risk for CVD events after 10 years in general population and
guides the treatment of modifiable risk factors to decrease the
risk. However, this equation is considered not to be sufficient
to predict the CVD risk in CKD as the nontraditional risks with
proven CVD events are not included in this equation and
traditional risk factors may have different risk relationship both
qualitatively and quantitatively with CVD in CKD compared
with the general population.8 On predicting the CVD events
in our study population by Framingham risk equation, high risk
of developing CVD in 10 years was in 53%, 27% and 30% of the
study population in stage 3, 4 and 5 respectively and remaining
were in intermediate risk or low risk with no significant statistical
difference among the stages of CKD although all people with CKD
are considered to be high risk for CVD.44 The various risk factors,
traditional and non-traditional tend to have an additive effect and
hasten atherosclerosis and progression of CKD1 and development
of CKD-CVD module should assess traditional and non-traditional
CV risk factors including left ventricular hypertrophy, serum
albumin, hemoglobin, phosphate, and urate.45 On assessment
of the prevalence of cumulative risk factors in present study, we
found similar number of traditional risk factors in all CKD stages
and significantly higher nontraditional risk factors in CKD stage 5
(p<0.01) indicating increasing CVD risk with advancing CKD and
this could be the cause of increased CVD events in these patients.9
LVH is an independent predictor of future cardiac event46 and
prevalence of LVH rises with severity of kidney disease.47 LVH was
present in 53% of our patients with no difference between the CKD
stages which indicates that the presence of CVD complications are
prevalent since early stage of CKD. Age, hypertension, diabetes,
smoking, serum calcium and iPTH levels have strong correlation
with LVH in CKD.48 However, multiple-logistic regression analysis
for determination of association of LVH (Table 5) in our study
population depicted the risk factors increased BMI, decreased
serum albumin and increased phosphate levels as significant
predictor for LVH.
The limitation of this study is use of non-probability sampling
technique and enrollment of all consecutive patients with
inclusion criteria during the study period. We also could not
evaluate all potential CVD risk factors in patients with CKD and
CVD outcome except LVH due to resource constraints.

Conclusion:
CVD risk factors were highly prevalent with similar traditional
risk factors and risk of future CVD events in CKD patients similar
to the normal population. Moreover, nontraditional risk factors
increased with increasing CKD stages and high BMI, low serum
albumin and high phosphate level predicted LVH in our predialysis CKD patients. Thus, timely diagnosis and intervention of
the modifiable risk factors even in early stage of CKD could alter
the cardiovascular risk and prevent future CVD events.

Recommendation:
This study can be taken as a baseline for a multicenter prospective
study to establish a causal relationship of CVD risk factors with
the development of cardiovascular events and for interventional
studies to find out the beneficial effects of early treatment of these
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risk factors with CVD outcome in the CKD patients.
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