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ABSTRACT
BACKGROUND: Chronic kidney disease (CKD) is associated with increased cardiovascular risk. LVH is highly prevalent in
CKD even in early stages, as compared to general non-selected population. This is mainly due to the multifactorial pathogenesis
of left ventricular hypertrophy (LVH) in renal patients where both haemodynamic and non-haemodynamic stimuli synergically act
inducing either an increase in left ventricular mass or an LV dilation. The presence of LVH in patients with CKD is associated
with worsening cardiovascular outcomes.
OBJETIVES: To find the factors which correlate with left ventricular hypertrophy in chronic kidney disease patients.
MATERIALS AND METHODS: This study was done in the Department of Medicine of GMC & Hamidia hospital Bhopal. It
was a hospital based prospective observational study in which 50 diagnosed CKD patients (stage 3 and 4) were studied. All the
patients fulfilling the inclusion criteria were subjected to detailed clinical history, systemic examination, routine investigation,
SUA measurement and echocardiography for determination of LVH. The results thus obtained from clinical/laboratory
examinations were analysed with the ECHO findings to determine the correlation with progression in CKD. the categorical data
was compared by using chi-square test. P value of < 0.05 is considered as significant.
RESULTS: The study had an mean age of 54 ± 13.49 years. Mean Ejection fraction of the patients was 54.13%. The mean
baseline Systolic Blood pressure recorded was 150.92+24.82mmHg. with a range from 140 to 165 mmhg and Diastolic blood
pressures recorded was 103.92 + 19.97mmHg. There were 27% of the patients who had left ventricular hypertrophy at baseline.
Around 6 patients had RWMA and 16 patients had dilated cardiomyopathy. ECG revealed that, around 27% of the sample had
LVH. At baseline, the patients LVH was determined to be 111.09±29.41. Majority (58.0%) of the sample have reduced ejection
fraction
CONCLUSION: The results of this study conclude that more clinical trials are needed to assess guidelines for treating CKD
related hypertrophic cardiomyopathy. Study also showed a higher percentage of hypertension patients were found in patients with
a high LVH and uric acid, which was accompanied by a high LVH. Patients with hypertension, raised serum creatinine, high
LVH, and high uric acid exhibited a statistically significant higher incidence of decline in renal function.
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today’s medicine. The prevalence of chronic kidney disease,
is showing an upward trend in the elderly.[1,2] CKD is
associated with end-stage renal disease (ESRD) and
increases morbidity, mortality and cost of the health care
system.[3-5] CKD is defined as either kidney damage,

INTRODUCTION
Burden of chronic disease throughout the world is steadily
increasing. Cardiovascular disease (CVD) and CKD
frequently coexist and represent a major challenge in
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estimated by using such markers as albuminuria, or
estimated glomerular filtration rate (eGFR) <
60
mL/min/1.73m2.[3] CKD is emerging to be an important
chronic disease globally[6] the reason behind it is rapidly
increasing
incidence of diabetes[7] and hypertension
[8]
globally In India, whose population is over 1 billion, the
rising CKD incidence may lead to major problems in
context with both healthcare and the economy. It has been
estimated that the age-adjusted incidence rate of ESRD in
India to be 229 per million population (pmp)[9], and
>100,000 new patients registered in renal replacement
programs yearly in India.[10] In CKD patients , hypertension
is closely associated with left ventricular hypertrophy. LVH
is caused by chronically increased workload on the heart[11],
by hypertension and is a strong predictor of mortality in
CKD patients[12]. Heart disease is a major risk factor of
kidney damage, the prognosis of which depends on not only
blood pressure level but also on associated factors such as
LVH. The latter frequently develops among hypertensive
patients or CVDs. In Several previous echocardiography
studies have indicated that CKD is independently associated
with the presence of LVH, suggesting that renal function is
related to LVH. Furthermore, the results of experimental
and animal studies also support the association between
CKD and LVH[13-15] CKD considerably increases the risk of
CVD. both CKD and CVD patients share same risk factors,
abnormal heart function and structure are the principal
predictors of adverse outcomes[16] LVH is more common in
CKD patients and is linked to increased mortality and a poor
prognosis.[17-19] CKD is a leading cause of morbidity and
mortality, particularly in the middle-aged and geriatric
populations, has been the subject of extensive research for
several decades .The factors affecting the initiation as well
as progression of CKD to ESRD has been researched by
many independent clinicians around the globe. SUA and
LVD are two of the many probable components that have
been studied in recent years. Left ventricular hypertrophy
(LVH) is a cardiovascular complication highly prevalent in
patients with chronic kidney disease (CKD) and end-stage
renal disease. LVH in CKD patients has generally a negative
prognostic value, because it represents an independent risk
factor for the development of arrhythmias, sudden death,
heart failure and ischemic heart disease. Researches
targeting the role of SUA as well as LVH is sparse in this
part of the country and hence the study was planned to

assess the correlation of LV hypertrophy in CKD patients to
provide insight to factors responsible for CKD progression
and the possible interferences to hold the progression and
for the better clinical management, hence reducing the death
rate and disease burden in CKD patients.
OBJECTIVES: To find the factors which correlate with left
ventricular hypertrophy in chronic kidney disease patients

MATERIAL AND METHODS
Study was conducted in the Department of Medicine,
Gandhi Medical College and associated Hamidia Hospital
Bhopal during June 2020 to May 2021. It was an Hospital
based Prospective observational study conducted on 50
consecutive CKD patients grade 3 and grade 4 coming to the
OPD, irrespective of gender and age. After approval of the
study protocol by the Institutional Ethics Committee, written
consent was taken. The study was conducted in Department
of Medicine, Gandhi medical college & Hamidia hospital
Bhopal on already diagnosed patients of CKD. Patients
demographic details along with phone number and address
was be noted down on admission. Patient was called up on
the phone for follow up. At follow up patients would be
assessed clinically and radiologically for functional activity.
All the patients fulfilling the inclusion criteria were
subjected to detailed clinical history, systemic examination,
routine
investigation,
SUA
measurement
and
echocardiography for determination of LV hypertrophy. The
results thus obtained from clinical/laboratory examinations
were analysed with the ECHO findings to determine the
correlation with progression in CKD.
ETHICAL APPROVAL: The study was approved by the
Institutional Ethics Committee, Gandhi Medical College,
Bhopal, Madhya Pradesh.

RESULTS
The patients in the study had a mean age of 54±13.49 years .
Table No. 1 shows the distribution . Males outnumbered
females. In our study, 44% of the patients had more than one
year of duration of CKD. There were only 20% of the
participants who were suffering from the illness < 6 months.
Only 20% of the patients had less than 6months of duration
of illness. Sixty six percent of the patients belonged to stage
4 of illness according to KDIGO staging.

Table 1: Distribution of patients according to baseline characteristics (N=50)
Variables
Frequency Percentage
Age (years)
<40
8
16
41-60

29

58

>60

13

26

Mean (±SD)

54.0 (13.49)

Gender
Male

29

58

Female

21

42

Duration of CKD
From diagnosis (months)
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1-6

10

20

7-12

18

36

>12

22

44

Mean (±SD)

12.2 (12.7)

CKD Stage
3
4

17
33

34.0
66.0

Table 2: Distribution of patients according to Cardiac parameters
Cardiac Parameters
Mean(S.D)
Median (IQR)
LVM(gm)
175.02±50.11 165.5(139.5-165.5)
LVMI(gm/m2)
111.09±29.41 108.5(88.2-131.0)
EF %

54.13±11.25

58.0(49.7-60.0)

Systolic BP (mmHg)

150.92±24.82

158(140-165)

Diastolic BP (mmHg)

103.92±19.97

107(99-120)

RWMA (%)
DCMP (%)
Left Ventricular Hypertrophy (%)
The table above shows the descriptives of the patient’s
cardiac parameters. Mean LVM of the patient was
175.02±50.11 ranging from 82.0 to 276.0 grams. The LVMI
calculated at baseline was 111.09±29.41. Mean Ejection
fraction of the patients was 54.13%. The mean baseline
Systolic Blood pressure recorded was 150.92+24.82mmHg.

6
16
27

with a range from 140 to 165 mmHg and Diastolic blood
pressures recorded was 103.92 + 19.97mmHg. there were 27%
of the patients who had left ventricular hypertrophy at
baseline. Around 6 patients had RWMA and 16 patients had
dilated cardiomyopathy.

Table 3: Distribution of patients according to laboratory parameters (N=50)
Laboratory parameters
Mean±SD
Blood Investigation
Hemoglobin (gm %)
9.19±2.35
Total leucocyte count
12857.64±5190.13
Blood Urea (mg/dl)
80.47±31.96
Serum creatinine (mg/dl)
2.58±0.75
Kidney Function Test Serum sodium (mmol/L)
135.61±8.43
Serum potassium (mmol/L) 4.29±0.85
Sr Calcium(mg/dl)
8.26±1.410
Sr Phosphorus(mg/dl)
3.29±1.16
eGFR
26.97±9.10
with the severity of CKD. In the severe CKD group, 88.63%
had LVH. Similar observations were noted by Paoletti et
al.,[23] who found a steady increase in the LVH as the renal
dysfunction progressed during the predialysis stage of CKD.
In their study they found that 70% to 80% of the severe
CKD patients had LVH before the initiation of dialysis.
A year had passed since the patients were diagnosed with
chronic renal disease in 44% of the cases. Twenty percent of
the individuals had been sick for less than six months.
According to the KDIGO staging system, Sixty-six percent
of the patients had advanced CKD (stage 4). Hiromichi
Suzuki et al[21] (2014) included 67 patients with CKD stages
3–5 which was the similar findings with this study.
The majority of the patients had hypertension, and 36% of
them had diabetes. A total of 11 patients had coronary artery
disease. Both diabetes mellitus and hypertension were
present in 17 of the patients. Similarly in the study by
Magdalena Madero et.al[20] (2009) 15% of the patients had

DISCUSSION
The goal of this study was to see corelation between left
ventricular hypertrophy and renal function deterioration in
chronic kidney disease patients. The patients in this study
had an average age of 54 ±13.49 years. 60% of the patients
belonged to the age group of 41-60years. Similar findings
was observed in the study by Magdalena Madero et.al [20]
(2009) where the mean (SD) age was 52 +12 years.
There are many risk factors for LVH in CKD patients.
Hypertension, diabetes, anemia, extra-cellular fluid
expansion, arterio venous fistulas and abnormalities of
calcium phosphate homeostasis are some of the common
mechanisms described.[21]
Zocalli et al.[22] had shown a 50% mortality risk and more
than 85% cardiovascular event risk at 3 years in the patients
who had significant increase in left ventricular mass while
undergoing dialysis. In our study, we found LVH to increase
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CVD. 417 patients (36.8%) had AMI and the remaining 715
patients (63.2%) had unstable angina pectoris in the study
by Zhao Xia Yin et.al [25] (2013).
Systolic hypertension and elevated pulse pressure are
strongly associated with LVH in those patients with
advanced CKD, suggesting that fluid overload and increased
arterial stiffness play a role in LVH even before the start of
dialysis therapy[26]. The younger age, the lower pulse
pressure, and the higher GFR are related to a positive
response to LV mass reduction[27]. Persistent or progressive
LVH is strongly associated with an increase in the risk of
mortality and cardiovascular events including sudden
cardiac death in ESRD patients[22].
The reduction in the degree of LVH can be achieved by
fluid balance and blood pressure control together with
anemia control[28]. Foley et al. found that improvements in
LV mass and systolic function 1 year after the initiation of
dialysis therapy were associated with reduction rates of
cardiac failure but not ischemic cardiac events and death.[29]
Marchais et al.[30] found increased diastolic and mean arterial
pressures, a higher cardiac index, higher heart rates, and an
increased stroke index in hyperphosphatemic versus
normophosphatemic patients. In fact, higher plasma
phosphate is associated with signs of diastolic dysfunction
and myocardial fibrosis and it is accountable for enhancing

LVH; hence, hyperphosphatemia might be an appropriate
target for treatment[31].

CONCLUSION
The results of this study showed that a higher percentage of
hypertension patients were found in patients with a high LV
hypertrophy and uric acid. Left ventricular hypertrophy is a
very important preventive feature of CKD associated
cardiomyopathy. At early stage if identification have been
done for LVH & accordingly interventions should be done
to avoid and/or regression of LVH should be encouraged.
Echocardiography provides a simple, non-invasive
technique that can identify even asymptomatic patients at a
prior stage of CKD.
LIMITATIONS: Due to the Covid 19 epidemic, a smaller
sample size was covered than intended. The Covid 19
pandemic had a significant impact on patient follow-up.
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