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ECG and ECHO Changes in CKD.
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ABSTRACT

Background: Cardiovascular causes contribute towards the large proportion of increased morbidity and mortality,in
patients ofChronic renal failure. Cardiac disease is the major cause of death in dialysis population. Methods: The present
study was undertaken for documentation of various cardiovascular abnormalities in sixty patients with Chronic Kidney
Disease at Government Medical College Patiala, using Electrocardiography and Echocardiography as investigation
procedures.The present study is a descriptive — cross sectional study and data collected was analysed by frequency,
percentage, chi-square test and by using p value. Results: ECG was normal in 15 out of 60 cases of CKD(25%), LVH
present in 20 out of 60(33.33%), Left axis deviation in 9 out of 60(15%), Conduction disturbances in 10 out of 60(16.67%),
Ischemia in 12 out of 60(20%), Arrhythmias in 2 out of 60(3.33%) and P-mitrale was found in 4 out of 60 cases(6.67%).
The most common ECG change associated with cases with CKD was LVH (33.33%).The most common abnormality found
on echo in CKD cases under study was LVH(56.67%) followed by Diastolic Dysfunction(38.33%). Conclusion: Left
ventricular hypertrophy is the commonest abnormality observed in CKD both on ECG and Echocardiography.
Echocardiography is a more sensitive diagnostic procedure to detect left ventricular hypertrophy. After LVH most common
abnormality found on Echocardiography is Left ventricular diastolic dysfunction. Pericardial effusion and conduction

abnormalities are more common in patients of CKD on hemodialysis.
wwords: ECG, Echocardiography, CKD. /

INTRODUCTION There is growing evidence suggesting that

. . . . prevalence of Cardiovascular disease among End
Chronic  renal  failure (CRF) is associated Stage Renal Disease patients is already high by the
withsignificantly increased morbidity and mortality. time renal replacement treatment is initiated
Chronic renal failure affects almost every system of Cardiovascular disease is the leading cause of death
thebody and results in various functional and in renal transplant recipients.’34% The traditional risk
structuralabnormalities. Among the various causes, factors for cardiovascular diseases such as
infectionsand cardlovas_cular causes contrl_bL_Jte hypertension, dyslipidemia, diabetes and obesityare
towards the largeproportion of increased morbidity highly prevalent in Chronic Kidney Disease
and mortality.Cardiac disease is the major cause of populations.In  the cardiovascular system, left
death in dialysispopulation accounting for 40% of ventricularhypertrophy (LVH) is the most frequent
deaths ininternational registeries.l!! Chronic Kidney finding.’! ~Echocardiogram allows for the
Disease (CKD) is defined as either (1) kidney evaluationof ventricular mass and volume, and has
damage for > 3 months, as confirmed by kidney an excellent accuracyfor the detection of
biopsy or markers ofkidney damage, with or without hypertrophy, definition of itsgeometric pattern
a decrease in glomerularfiltration rate (GFR), or (2) (concentric or eccentric), and quantificationof
GFR < 60 mL / min per 1.73 meter square for> 3 systolic ~ function. In  addition,  Doppler-
months, with or without kidney damage. Patients derivedtechniques can  generate  information
with end-stage renal disease (ESRD) are ata much regarding ventricularrelaxation and its dynamics of
higher risk  of CV disease than the general filling, as well as concerningthe presence of
population. abnormalities in the cardiac valves and the
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therefore,it is a major target for intervention. The
incidence ofLeft Ventricular Hypertrophy increases
with a progressive decline in renal function.!

Left Ventricular systolic dysfunction is a powerful
indicator of unfavorable prognosis in patients on
Hemodialysis.

Diastolic dysfunction is characterized by alterationin
ventricular relaxation and compliance, frequently
followedby a compensatory increase in filling
pressure in more advanced stages. The later
phenomenon is  usuallyresponsible  for the
manifestations of cardiac failure, whateverthe
subjacent cause may be. Small studies have
reporteda prevalence of Left Ventricular diastolic
dysfunction in Chronic Kidney Disease (CKD)
patients varying from 50 to 65%, including pre-
dialysis, dialysis and post-transplant populations.[*”]

Among the diagnostic procedures,
Electrocardiography (ECG) and different types of
Echocardiography (2-D, stress echocardiography)
findings should provide the most important details.

Stages of Chronic Kidney Disease @

5.
6.

Electrocardiography (12 lead ECG)
Echocardiography will be done on patients with
chronic kidney disease.

Study Type
Descriptive-Cross sectional study

Inclusion Criteria
1. Random selection of cases with CKD
without considering the etiology.
2. Patient with chronic kidney disease on
dialysis.

Exclusion Criteria

Documented ischemic heart disease.
Congenital heart disease.

Valvular heart disease.

Primary Cardiomyopathies

Age less than 18 years

abrwbdE

Data Analysis
Data collected was analyzed by using tests like Chi-

square, Anova and represented in the form of

Stage | Description GFR, mL/min frequency tables, Bar diagrams and Pie charts.
per 1.73 m2
1 Kidney Damage With Normal Or <90 RESULTS
Increased GFR
Kidney damage with mildly —
2 decreased GFR 60-89 Table 1: Age distribution of study group.
3. Moderately decreased GFR 30-59 Age in years Number of cases | Percentage
4. Severely decreased GFR 15-29 18-40 07 11.67
5. Kidney failure <15 or dialysis 41-60 28 46.67
61-80 23 38.33
>80 02 03.33
MATERIALS AND METHODS Total %0 100
—509“9 of da_ta ] . Table 2: Sex distribution of cases.
Patients admitted to Govt. Medical College/Rajindra Sex No. of cases Percentage
Hospital Patiala with chronic kidney disease during Male 45 75
2014 to 2016 Female 15 25
Total 60 100

Method of collection of data
Methods: A minimum of 60 patients with feature
suggestive of chronic kidney disease will be taken.

Selection criteria

Azotemia for more than 3 months

Symptoms or signs of uremia

Reduced Kidney size bilaterally

Broad casts in urinary sediment

Symptoms or signs of renal osteodystrophy
Following investigation will be carried along with
detailed clinical evaluation of patients with feature
suggestive of CKD

. Urine complete examination which includes: pH,
Specific gravity, Protein, Sugar, Microscopy

. Blood tests: HB%, FBS/PPBS, Blood Urea, Serum
Creatinine, Serum Electrolytes, Serum Calcium,
Phosphorus, Lipid profile

Table 3: Distribution of cases according to Serum
Creatinine.

?;]; r dl)creatlnlne No. of cases Percentage
2.1-4 18 30

4.1-6 14 23.33

6.1-8 10 16.67
8.1-10 13 21.67
10.1-12 01 1.66

>12 01 6.67

Total 60 100

Table 4: Distribution of cases according to eGFR.

GFR (ml/min) No of Cases Percentage
16-30 25 41.66
<=15 35 58.33

Table 5: Distribution of cases on basis of whether on
Hemodialysis (HD) or not.

. X rays Chest, X rays Abdomen including KUB Hemodialysis No. of Cases Percentage
region Yes 23 38.33

. Ultrasound Abdomen No 37 61.67
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Table 6: Electrocardiographic (ECG) changes in cases Table 7: ECG changes in Patients on Hemodialysis 8
of CKD. (Total-23). =
Particulars No of Percentage Particulars No of cases Percentage =
cases <
Normal 15 2500 Normal 06 26 @
Left ventricular =
Left ventricular 20 3333 hvpertrophy 07 30.43 (=}
LAD 9 15 LAD V) 8.7 (3D
Conduction disturbances 10 16.67 Conduction disturbances |7 30.43
Ischemia 12 20 Ischemia o 37
Arrhythmias 3.33 IArrhythmia 1 4.3
P-mitrale 4 6.67 P-mitrale o 37
Table 8: ECG changes in Patients without Hemodialysis (Total-37).
Particulars No of cases Percentage
Normal 9 24.32
Left ventricular hypertrophy 13 35.13
LAD 7 19
Conduction disturbances 3 8.1
Ischemia 10 27
Arrhythmia 1 2.7
P-mitrale 2 5.4
Table 9: Echocardiographic changes in CKD cases.
Particulars No of cases Percentage
Normal study 14 23.33
Left ventricular hypertrophy 34 56.67
Ischemia 9 15
Pericardial effusion 5 8.33
Diastolic dysfunction 23 38.33
Systolic dysfunction 13 21.67
Table 10: Echocardiographic changes in CKD patients on Hemodialysis (Total-23).
Particulars No of cases Percentage
Normal study 5 21.73
Left ventricular hypertrophy 15 65.21
Ischemia 1 2.83
Pericardial effusion 5 21.73
Diastolic dysfunction 10 43.47
Systolic dysfunction 5 21.73
Table 11: Echocardiographic changes in patients without Hemodialysis (Total-37).
Particulars No of cases percentage
Normal study 9 24.32
Left ventricular hypertrophy 19 51.35
Ischemia 8 21.62
Pericardial effusion 0 0
Diastolic dysfunction 13 35.13
Systolic dysfunction 8 21.62

and mortality. Cardiac disease is the major cause of
death in dialysis population accounting for 40% of
deaths in international registries. In  the
cardiovascular system, left ventricular hypertrophy
(LVH) is the most frequent
finding.Electrocardiography (ECG) and different
types of Echocardiographic findings provide the
most important details regarding cardiovascular
morbidities.

DISCUSSION

Chronic Kidney Disease (CKD) is associated with
significantly increased morbidity and mortality.
Chronic renal failure affects almost every system of
the body and results in various functional and
structural abnormalities. Among the various causes,
infections and cardiovascular causes contribute
towards the large proportion of increased morbidity
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Table 12: Comparison of mean age in our study with other studies.

Study Age in years
Foley et al “1(1995) 51+17
Ramanan et al*?! (2005) 475+12.26
Ladha et al™® (2014) 533+12.8
Goornavar et al®! (2015) 4758+15.3
Singal et al* (2016) 47.7+15.10
Present Study 57.62+-13.7

Table 13: Comparison of ECG changes in CKD cases with other studies.

Soman Ramanan
ECG Change et al[15] (2002) et al[12] (2005) Present Study
Normal - 14% 25%
LVH 18% 30% 33.33%
Lad - 12% 15%
Conduction disturbances 15% 16% 16.67%
Ischemia 32% 16% 20%
Arrhythmias 05% 04% 3.33%
P-mitrale - 10% 6.67%

Table 14: Comparison of Echocardiographic changes in CKD cases with other studies.

Echo change Ramanan et al'¥ | Ladha et all’®® | Goornavar et | Singal et al | Presentstudy
(2005) (2014) alti?l (2015) (2016)

Normal 32% - 14% - 23.33%

LVH 42% 74.3% 58% 73% 56.67%

Ischemia 12% 12.9% 16% - 15%

Pericardial effusion 06% 24.3% 6% 06% 08.33%

LVSD - 24.3% - 23% 21.67%

LVDD - 61.4% 50% 38.33%

CONCLUSION Echocardiography in CKD patients on HD (65.21%)

We conducted a study in Rajindra Hospital, Patiala
where 60 cases of CKD were taken to find out ECG
and  Echocardiographic ~ changes  commonly
associated with CKD.The mean age of the cases in
our study was 57.62+13.7 years.Most patients in this
study were those who have been diagnosed with
CKD in 0-6 months, accounting 51.67 % of total
study population.35 out of 60 patients hadeGFR less
than 15ml/min accounting for 58.33% while rest
hadeGFR between 16-30 ml/min. 23 out of 60 cases
were on hemodialysis(38.33%).ECG was normal in
15 out of 60 cases of CKD(25%), LVH present in 20
out of 60(33.33%), LAD in 9 out of 60(15%),
Conduction disturbances in 10 out of 60(16.67%),
Ischemia in 12 out of 60(20%), Arrhythmias in 2 out
of 60(3.33%) and P-mitrale was found in 4 out of 60
cases(6.67%). The most common ECG change
associated with cases with CKD was LVH
(33.33%).Echo was Normal in 14 cases(23.33%),
LVH in 34 cases(56.67%), Ischemia in 9
cases(15%),Pericardial Effusion in 5 cases(8.33%),
Diastolic Dysfunction in 23 cases(38.33%) and
Systolic Dysfunction in 13 cases(21.67%). The most
common abnormality found on echo in CKD cases
under study was LVH (56.67%) followed by
Diastolic Dysfunction (38.33%). Left ventricular
hypertrophy is the commonest abnormality observed
in CKD both on ECG and Echocardiography.
Echocardiography is a more sensitive diagnostic
procedure to detect left ventricular hypertrophy.
After LVH most common abnormality found on
Echocardiography is LVDD.LVH prevalence on

and not on HD (51.35%). The difference in the LVH
prevalence between two groups was not significant
(p=0.2962).LVVDD prevalence on Echocardiography
in CKD patients on HD (43.47%) and not on HD
(35.13%). The difference in the LVDD prevalence
between two groups was not significant
(p=0.5218).LVSD prevalence on Echocardiography
in CKD patients on HD (21.73%) and not on HD
(21.62%). The difference in the LVSD prevalence
between two groups was not significant
(p=0.9920).Ischemic changes on Echocardiography
in CKD patients on HD (2.83%) and not on HD
(21.62%). The difference in Ischemic changes
occurrence between two groups was statistically
significant (p=0.0457).Ischemic changes on ECG in
HD (8.7%) and in Non-HD group (27%). The
difference in Ischemic changes occurrence between
two groups was not significant (p=0.0874).
Pericardial effusion and conduction abnormalities
are more common in patients of CKD on
hemodialysis.During the evaluation of potential
candidates for Kkidney transplantation, a special
attention should be paid to the presence of
Cardiovascular morbidity.

REFERENCES

1. Fassbinder W, Brunner FP, Brynger H, Ehrich JH, Geerlings
W, Raine AE, et al. Combined report on regular dialysis and
transplantation in Europe, XX, 1989. Nephrol Dial Transplant.
1991;6(1):5-35..

nnats of Intemational Medical and Dental Reseanch, Vel (3), Jssue (5) Page 13

w
@
o
=3
o
=]
)
=
DN
>
@




10.

11

12.

13.

14.

15.

16.

Sachdeva et al; ECQ and ECHO Changes in CKD

National Kidney Foundation. K/DOQI clinical practice
guidelines forchronic kidney disease: evaluation, classification
and stratification. Am JKidney Dis. 2002;39(1):1-266.

Pisoni R, Aros C, Ruggenenti P, Remuzzi G. Mechanisms of
progression of chronic renal disease. Saudi J Kidney Dis
Transpl. 2002 Jul-Sep;13(3):250-6.

Remuzzi G, Bertani T. Pathophysiology of progressive
nephropathies. N Engl J Med. 1998 Nov 12;339(20):1448-56.
El-NahasAM. Plasticity of kidney cells: role in kidney
remodeling and scarring. Kidney Int. 2003 Nov;64(5):1553-
63.

Sarnak MJ, Levey AS, Schoolwerth AC, Coresh J, Culleton B,
Hamm LL,et al. Kidney disease as a risk factor for
development of cardiovascular disease: A statement from the
American Heart Association Councils on Kidney in
Cardiovascular Disease, High Blood Pressure Research,
Clinical Cardiology, and Epidemiology and Prevention.
Circulation. 2003 Oct 28;108(17):2154-69.

Moe S, Drucke T, Cinningham. Definition, Evaluation and
Classification of renal osteodystrophy a positive statement
from kidney disease; Improving Global Outcome (KDIGO).
Kidney Int. 2006;69: 1945-53

Levin A,:Anaemia and left ventricular hypertrophy in chronic
kidney disease population:A review of current state of
knowledge. Kidney Int suppl. 2002; 80: 35-38

Dhangri P, Agarwal S, Kalra OP, Rajpal S. Echocardiographic
assessment of left ventricular hypertrophy in patient of chronic
renal failure. Indian J Nephrol. 2003;13:92-7

Cice G, Ferrara L, Di Benedetto A, Russo PE, Marinelli G,
Pavese F et al; Dilated cardiomyopathy in dialysis patients-
beneficial effects of carvedilol; a double blind, placebo —
controlled trial. J Am Collcardiol. 2001 Feb;37(2):407-11.
Foley NR, Pafrey SP, Harnett JD, Kent GM, Martin C,
Murray DC et al. Clinical and echocardiographic disease in
patients starting end stage renal disease therapy. Kidney
International 1995; 47:186-92.

Ramanan C, Chidambaram N, Periyasamy S. A study of
cardiovascular abnormalities in chronic kidney disease using
electrocardiogram and 2D-echocardiogram.Int.J.Modn.Res.
Revs .2005 Oct;3(10):960-3.

Goornavar SM, Pramila Devi R, Ashoka RM. A study of
echocardiographic changes in patients with chronic kidney
disease.Medicallnnovatica. 2015Jul;4(1);1-5

Singal KK, Singal N, Gupta P, Chander J, Relan P Cardiac
status in patients of chronic kidney disease: an assessment by
non-invasive tools. 2016Apr;15(02):207-15

Soman SS, Sandberg KR, Borzak S, Hudson MP, Yee J. The
independent association of renal dysfunction and arryyhmias
in critically ill patients.Chest. 2002Aug;122(2):669-77.
Laddha M, Sachdeva V, Diggikar PM, Satpathy PK, Kakrani
AL. Echocardiographic assessment of cardiac dysfunction in
patients of end stage renal disease on haemodialysis. J Assoc
Physicians India. 2014 Jan;62(1):28-32.

How to cite this article: Sachdeva S, Khurana T, Kaur S,
Kamalpreet, Aggarwal R, Kaur A, Singh B. ECG and ECHO
Changes in CKD. Ann. Int. Med. Den. Res. 2017;
3(5):ME10-ME14.

Source of Support: Nil, Conflict of Interest: None declared

Unnals of Intewmaticnal Medical and Dental Research, Vol (3), Issue (5)

Page 14

w
@
o
=3
o
=]
)
=
DN
>
@




