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ABSTRACT

Introduction: Chronic hemodialysis (HD) ends up with right ventricular (RV) dysfunction and increased pulmonary
hypertension (PHTN). Left to right shunt in dialysis patients due to arterio-venous fistula (AVF) causes chronic volume
overload, independent of rise in body water leading to worsening RV overload and RV dysfunction (RVD).

Aims & Objectives: To determine the prevalence of RV dysfunction & pulmonary hypertension and its relationship to
the number of dialysis sessions in patients of ESRD.

Place and duration of study: Department of Cardiology & Nephrology, Sheikh Zayed Hospital, Lahore for one year
from March 2016 - March 2017.

Material & Methods: This cross-sectional analytical hospital based study enrolled 145 Patients of End-Stage Renal
Disease (ESRD) on regular 4-hours HD sessions at two or more times per week for at least 3 months. Echocardiography
(Echo) with 2-D, M (Motion) Mode & Doppler studies were done. RV dysfunction by TAPSE value less than 15mm &
PHTN by Systolic pulmonary artery pressure >35 mm Hg or tricuspid regurgitation velocity (Vr) >2m/s at rest were
noted. Data was analyzed on SPSS version 20.

Results: RV dysfunction was seen in 40.7% (59) of patients and the frequency rose across the 4 dialysis session groups
(13.8%, 37.3%, 51.7% & 100%, p<0.001). PHTN was observed in 44.1% of the patients and the prevalence
progressively increased across the groups (17.2%, 45.1%, 53.3% & 80.01%, p<0.003). There was significant association
between RVD and PHTN (p=0.011).

Conclusion: We observed positive correlation between RV dysfunction and PHTN with total number of hemodialysis
sessions. Early detection of sub-clinical RV dysfunction may improve mortality and morbidity by optimizing treatment
options.

Key words: ESRD patients on HD, Echo, RV dysfunction, PHTN.

INTRODUCTION existing cardiovascular disease.>® Available data on

RV dysfunction is scarce but there is significant

C ) _ _ evidence of pulmonary hypertension in patients on

ardiovascular diseases are leading cause of  chronic hemodialysis and survival of patients has

mortality among dialysis patients accounting for been related to function of heart rather than values
50% of deaths,' due to congestive cardiac failure of pulmonary pressure.’

(CCF) was found to be most common with poor Also RV dysfunction may affect left ventricular

prognosis.> But right ventricle (RV) is the least filling through interventricular interactions.®

studied topic. Chronic hemodialysis ends up with Previous studies focused on the relation between

RV dysfunction and increased pulmonary pressure. dialysis and pulmonary hypertension gave more
Left to right shunt in dialysis patients due to arterio- emphasis to the Tissue Doppler imaging (TDI)
venous fistula (AVF) causes chronic volume indices of Left Ventricle (LV) function and showed
overload, independent of rise in body water leading that diastolic dysfunction is more prevalent in these
to worsening RV overload.’ patients.”!! In 2010 a retrospective study by Paneni

Clinical manifestations of cardiac disease at the start et al showed that in presence of Brachial AVF, risk
of ESRD therapy are high.* And 50% of patients of RV dysfunction increased among hemodialysis
starting a dialysis program have some type of pre-  patients'?, and showed to predict mortality.'?
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On echocardiography, tricuspid annular plane
systolic excursion (TAPSE) is a reliable parameter
to evaluate RV function. It is a good prognostic
marker for cardiovascular risk stratification and is
unaffected by heart rate and rhythm."* And 20% of
hemodialysis patients with AV fistula showed
abnormal TAPSE values (<15 mm).'*

Another recent study showed that the reduction in
RV dysfunction was independent of left ventricular
hypertrophy (LVH), diastolic dysfunction of the LV,
or pulmonary hypertension.'> But this has not been
described in Pakistani literature up to present.

Our objective is to determine the prevalence of
pulmonary hypertension and RV dysfunction &
their relationship to the number of dialysis sessions
in patients ESRD on maintenance hemodialysis.

MATERIAL AND METHODS

This is an analytical cross-sectional research study
done in Department of Cardiology & Nephrology,
Shaikh Zayed Hospital, Lahore during one year,
March 2016 - March 2017. 145 patients met the
inclusion criteria and were enrolled in the study.
The sample size of 145 was estimated by using 95%
confidence level, 8% margin of error with expected
frequency of RV Dysfunction 60% among
hemodialysis cases.'

RV dysfunction (RVD) is declared when on
transthoracic echocardiography TAPSE value less
than 15mm'* and Chronic kidney disease (CKD) is
declared when reduced renal function that is
glomerular filtration rate less than 60ml/min/1.73m?
for at least 3 months irrespective of cause.!’
Pulmonary Hypertension is said significant when
systolic pulmonary artery pressure >35 mm Hg or
tricuspid regurgitation velocity (Vir) >2m/s at
rest.'s

Inclusion criteria: 1) Adults above the age of 18
years. 2) Patients on regular 4 hours HD sessions at
two or more times per week for at least 3 months
using bicarbonate-buffered dialysate.

Exclusion criteria: 1) Echocardiographic or clinical
evidence of ischemic heart disease, LV dysfunction,
valvular  heart disease or previous renal
transplantation. 2) Predisposing clinical conditions
to pulmonary hypertension, COAD, interstitial lung
diseases, primary pulmonary  hypertension,
congenital left to right shunt, chronic
thromboembolic disease and connective tissue
disorders.

HD sessions were calculated as Total HD sessions =
Frequency per week X 4 x number of months of HD.
All of them underwent transthoracic
echocardiography including 2D.
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M-mode and Doppler studies of the RV,
Echocardiography was performed within 1 hour
after completing hemodialysis in clinically stable
patients with optimal dry weight to avoid any
overestimation due to volume overload. Images
were obtained using GE Vivid I Portable Ultrasound
Machine.

Statistical analysis:

Collected data was entered and analyzed using
SPSS 20.0. Data for age and TAPSE was described
using mean +SD if normally distributed and median
(IQR) otherwise. Data for RVD, pulmonary
hypertension, smoking, DM, HTN and total number
of HD sessions was described by using frequency
and percentages.

Furthermore, stratification of the study population
was done based on the total number of HD sessions
into 4 groups as: <200, 201-300, 301-400 &>400.
Comparison of TAPSE between the HD session
groups was made using Kruskal Wallis test.
Comparison of RVD between the groups was made
by using Chi-square test. Also the relationship
between RVD and pulmonary hypertension was
tested by the Chi-square test. A p-value < 0.05 was
considered significant.

RESULTS

Out of 145 patients 82(56.55%) were male while 63
(43.45%) were female. The average age of the
patient was 53.46+ 7.75 although the minimum age
of patient was 20 years and maximum age was 78
years. Mean duration of HD was 26.22 month with
SD 9.0. The minimum duration of HD was 10
months and maximum duration of HD was 30
months. Out of 145 patients, 50 (34.48%) patients
were receiving twice-weekly hemodialysis while, 95
(65.52%)  patients were on thrice-weekly
hemodialysis sessions. As regard to risk factors,
diabetes mellitus was found in 48 (33.10%) patients
while 97 (66.90%) were non-diabetics. Out of 145
patients, hypertension was found in 39(26.9%)
patients, while 106 (73.1%) were non-hypertensive.
Fifty three patients were smokers while ninety two
patients were non- smokers. Further sub analysis is
mentioned in tables given below. The distribution
with respect to hemodialysis sessions shown in
Table-1, RV dysfunction with respect to
hemodialysis shown in Table-2 and pulmonary
hypertension is shown in Table-3. Comparison of
TAPSE value in different groups are shown in
Table-4 & 5.
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HD sessions N %
<200 29 20.0
201 - 300 51 35.2
301 - 400 60 41.4
401+ 5 3.4
Total 145 100.0
Table-1:  Distribution with respect to Hemodialysis
sessions
HD Right Ventricular Dysfunction
sessions Yes No Total
n % N % n %
<200 4 13.8 | 25 86.2 | 29 [100.0
201-300| 19 | 373 32 | 627 | 51 |100.0
301-400| 31 51.7 | 29 | 483 60 |100.0
401+ 5 1000 0 0.0 5 100.0
Total 59 | 40.7 86 | 59.3 | 145 [100.0

Table-2: Stratification of RVD with Respect to HD
Session Cross Tabulation

HD Pulmonary hypertension
sessions Yes No Total
n % N % n %
<200 5 17.2 24 82.8 29 |100.0
201-300| 23 45.1 28 54.9 51 100.0
301 -400| 32 53.3 28 46.7 60 | 100.0
401+ 4 80.0 1 20.0 5 100.0
Total 64 44.1 81 559 | 145 |100.0

Table-3: Stratification of Pulmonary Hypertension with
Respect to HD Session Cross Tabulation

HD TAPSE
sessions [“Nfean | SD | QI |Median| Q3
<200 19.2 3.9 18.0 19.0 22.0
201 —300 | 17.6 5.1 13.0 19.0 22.0
301 -400 | 15.4 4.2 12.0 15.0 19.0
401+ 8.8 .8 8.0 9.0 9.0
Total 16.7 4.9 12.0 18.0 20.0
Table-4: TAPSE among 4 HD Session groups
Mean
SCSSIi_{)]:I)IS ) SCSSIi_f)]IDIS ) Difference V4 P-value
(ORIW)
201 - 300 1.67 -1.19 0.233
<200 301-400] 3.89° -3.85 <0.001
401+ 10.44" -3.35 0.001
301-400| 2.22° -2.50 0.012
201 -300 401+ 8.77" -3.39 0.001
301 - 400 401+ 6.55" -3.46 0.001

Table-5: Group wise comparison of TAPSE among 4 HD
Session groups
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DISCUSSION

Patients on long-term hemodialysis (HD) therapy at
some stage develop RV dysfunction and pulmonary
hypertension and it is more common in HD patients
as compared to the patients on peritoneal dialysis
(PD).!® We did this study with a view to determine
the prevalence of RV dysfunction and pulmonary
hypertension and their relation to the total number of
dialysis sessions as local data are lacking in this
regard. Although there are some international
studies, they showed inconsistent results.

RV dysfunction was seen in 59 (40.7%) of the
patients in our study. The frequency increased with
increase in total HD sessions. The patients who had
less than 200 sessions in total had RVD prevalent
among 13.8%, while, 37.3% among cases with
sessions 201-300 and 51.7% among cases with 301-
400 sessions. There were 5 cases with more than
400 sessions and all had RVD. The total sessions of
HD had a significant association with p-value
<0.001 (Table-2). Paneni et al. showed 71.3%
prevalence of RVD in HD patients and found further
that the prevalence was more in HD than PD and
brachial than radial AVF'. Another study showed
that RV dysfunction is increased in HD patients in
which they compared the HD patients with the
controls."

However these studies did not compare the effects
of the total number of dialysis sessions on the RV
dysfunction. Regarding PHTN, Yigla M et al in
their study reported its prevalence of 40% in HD
patients."’

Our study has similar results with 44.1% prevalence
in the HD patients. Like RV Dysfunction (RVD) the
pulmonary hypertension (PHTN) was also prevalent
in increasing order with the increase of HD sessions.
The minimum prevalence was 17.2% among group
with total sessions less than 200 and 80.0% among
those with more than 400 sessions (Table-3). It was
observed that there were 34 (23.4%) cases that had
RVD as well as PHTN while in 56 (38.6%) both
were absent. There were 25 cases that had RVD but
no PHTN and similarly there were 30 cases that had
PHTN but no RVD. Still the association between
RVD and PHTN was statistically significant with p-
value 0.011.

Present study reported that the RVD parameter viz.
tricuspid plane systolic excursion (TAPSE) value
decreased significantly with increasing duration of
HD sessions.

The mean TAPSE value for the group with HD
sessions less than 200 was found to be 19.2+3.9mm
with median of 19.0(18.0-22.0). The median (IQR)
for other three groups were 19.0 (13.0-22.0), 15.0
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(12.0-19.0) and 9.0 (8.0-9.0) respectively. When
compared among groups by using Kruskal Wallis
test it was noted that the difference of TAPSE
among four groups by HD sessions was highly
significant (p-value <0.001). Thus, it is evident that
once the dialysis crosses 400 sessions the TAPSE
value starts falling in the RV Dysfunction range
(Table-4).

Mohamed Momtaz et al. reported a statistically
significant decrease in tricuspid plane systolic
excursion (TAPSE; 2.2+0.94 vs. 2.1+0.63 cm) in
HD group as compared to the control group.'® But
unlike this study it was not correlated with the
number of HD sessions.

In our study majority (65.52%) of patients was on
thrice weekly HD and the rest were on twice weekly
HD. The proportion of men was greater than that of
the women (56.55% vs. 43.45% respectively)
similar to the study by Momtaz M et al. in which
they studied the RV dysfunction in HD patients in
which men were 62% and women were 38%.'5 So
our results are comparable with other studies but the
effect of number of HD sessions on RV function
and PHTN was significant to make this study
different from other studies.

Limitations:

There is no control group, the number of patients
were less and that it is a cross-sectional study. The
relationship of frequency, dose, length and the
duration of dialysis on the RV dysfunction and
pulmonary hypertension needs to be addressed in
larger prospective studies.

CONCLUSION

This study confirmed the higher prevalence of RV
dysfunction and pulmonary hypertension among
ESRD patients with higher sessions of HD. So,
Periodic echocardiography should be considered for
early detection of cardiac abnormalities and
prioritize such patients for early renal transplant.

REFERENCES

1. MohiUd Din K, Bali HK, Banerjee S, Sakhuja V, Jha
V. Silent myocardial ischemia and high-grade
ventricular arrhythmias in patients on maintenance
hemodialysis. Ren Fail 2005; 27:171-75.

2. Trespalacios FC, Taylor AJ, Agodoa LY, Bakris GL,
Abbott KC. Heart failure as a cause for
hospitalization in chronic dialysis patients. Am J
Kidney Dis 2003; 41:1267-77.

3. Foley RN, Parfrey PS, Sarnak MJ. Clinical
epidemiology of cardiovascular disease in chronic

67

10.

11.

12.

13.

14.

15.

16.

17.

renal disease. Am J Kidney Dis 1998; 32 (Suppl 3):
S112-19.

Collins AJ, Ma JZ, Umen A, Keshaviah P. Urea
index and other predictors of hemodialysis patient
survival. Am J Kidney Dis 1994; 23:272-82.

Foley RN, Herzog CA, Collins AJ. Smoking and
cardiovascular outcomes in dialysis patients: the
United States renal data system wave 2 study.
Kidney Int 2003; 63:1462-67.

Curtis BM, Parfrey PS. Congestive heart failure in
chronic kidney disease: disease-specific mechanisms
of systolic and diastolic heart failure and
management. Cardiol Clin. 2005; 23:275-84.
D’Alonzo GE, Barst RJ, Ayres SM, Bergofsky EH,
Brundage BH, Detre KM, et al. Survival in patients
with primary pulmonary hypertension. Results from
a national prospective registry. Ann Intern Med
1991; 115: 343-49.

Piazza G, Goldhaber SZ: The acutely decompensated
right ventricle: pathways for diagnosis and
management. Chest 2005; 128: 1836-52.

Gulel O, Soylu K, Yuksel S, Karaoglanoglu M,
Cengiz K, Dilek M, et al. Evidence of left ventricular
systolic and diastolic dysfunction by color tissue
Doppler imaging despite normal ejection fraction in
patients on chronic hemodialysis  program.
Echocardiography. 2008; 25:569-74.

Paneni F, Gregori M, Ciavarella GM, Sciarretta S,
De Biase L, Marino L, et al. Right ventricular
dysfunction in patients with end-stage renal disease.
Am JNephrol. 2010; 32:432-38.

Kittipovanonth M, Bellavia D, Chandrasekaran K,
Villarraga HR, Abraham TP, Pellikka PA: Doppler
myocardial imaging for early detection of right
ventricular dysfunction in patients with pulmonary
hypertension. J Am Soc Echocardiogr 2008;
21:1035-41.

Wang AY, Wang M, Lam CW, Chan IH, Zhang Y,
Sanderson JE: Left ventricular filling pressure by
doppler echocardiography in patients with end-
stagerenal disease. Hypertension 2008; 52: 107-14.
Di Lullo L, Floccari F, Rivera R, Granata A,
D’Amelio A, Logias F, et al. The nephrologist and
the role of ultrasound imaging in the diagnosis of
cardiorenal syndrome. G Ital Nefrol. 2012;29:321-27
Di Lullo L, Floccari F, Polito P. Right ventricular
diastolic function in dialysis patients could be
affected by vascular access. Nephron Clinical
Practice. 2011; 118(3):c257-61.

Momtaz M, Fishawy HA, Aljarhi UM, Al-ansi RZ,
Megid MA, Khaled M. Right ventricular dysfunction
in patients with end-stage renal disease on regular
hemodialysis. Eur J Int Med. 2013; 25:127-32.
Rashid AA, Soleiman AR, Nikoueinejad H. The
evaluation of increase in hemodialysis frequency on
C-reactive protein level and nutritional status. Acta
Medical Ranica. 2013; 51(2):119-24.

KDIGO 2012 Clinical Practice Guideline for the
evaluation and management of chronic kidney
disease. KDIGO. 2013; 3:18-34.



Prevalence of Right Ventricular Dysfunction & Pulmonary Hypertension and their Relationship...

18. Nakhoul F, Yigla M, Gilman R, Reisner SA, Abassi
Z. The pathogenesis of pulmonary hypertension in
haemodialysis patients via arterio-venous access.
NephrolDial Transplant. 2005; 20:1686-92.

19. Yigla M, Nakhoul F, Sabag A, Tov N, Gorevich B,
Abassi Z, et al. Pulmonary hypertension in patients
with end-stage renal disease. CHEST Journal. 2003
Mayl; 123(5):1577-82.

The Authors:

Dr. Rakesh Bahadur Adhikari

Clinical & Interventional Cardiologist,

Shahid Gangalal National Heart Centre (SGNHC),
Kathmandu, Nepal.

Prof. Qazi Abdul Saboor
Head, Department of Cardiology,
Shaikh Zayed Medical Complex, Lahore.

Dr. Mateen Akram

Assistant Professor,

Department of Nephrology,

Shaikh Zayed Medical Complex, Lahore.

68

Dr. Saira Fayyaz
Consultant Cardiologist,
City Care Hospital, Khanewal

Dr. Husnain Bashir

Medical Officer,

Department of Cardiology,

Shaikh Zayed Medical Complex, Lahore.

Dr. Muhammad Rizwan-ul-Haque
Associate Professor,

Department of Nephrology,

Shaikh Zayed Medical Complex, Lahore.

Corresponding Author

Prof. Qazi Abdul Saboor

Head, Department of Cardiology,

Shaikh Zayed Medical Complex, Lahore.
Email: drsaboor04@gmail.com



