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Abstract.

Background and objective: Pulmonary hypertension together with right ventricular
dysfunction are considered as risk factors that increase mortality and morbidity in
patients with renal impairment, fluid over load and high systolic blood pressure. The
current study tries to investigate any association between hemodialysis, right
ventricular dysfunction and pulmonary hypertension.

Patients and method.

This is a cross-sectional study performed to predict the association of end-stage renal
disease and dialysis with right ventricular dysfunction and pulmonary hypertension.
Thirty patients (age range 35-68 years) in hemodialysis unit in Imam- Al-Hussein
Medical City in Karbala, Iraq were assessed for pulmonary hypertension and right
ventricular dysfunction. Whereas, twenty control persons (age range 34-65 years)
who had no renal failure and no dialysis were assessed for the same purpose. Heart
failure, obstructive air way disease and cardiac disease were excluded from the study.
Echocardiography study was performed after taking informed consent from all
participants. Blood pressure and cardiac (and pulmonary) indices were measured and
finding were statistically analyzed to detect any association. All the above findings
were compared in the two study groups.

Result: The average systolic diastolic blood pressure was significantly higher in
hemodialysis than in control group. Regarding echocardiography, the following
indices were found in the dialysis group: LVH, increase long RT ventricular
dimension, increase RT ventricle fraction area change, increase tricuspid plane
systolic excursion, decrease in systolic velocity at tricuspid valve, increased RT
ventricular wall thickness and increase in systolic pulmonary artery pressure. In
addition, the dialysis group showed increase mid zone RT Ventricular dimension,
though the difference of the latter was non-significant.

Conclusion: Data of the current study revealed high incidence of pulmonary
hypertension and right ventricular dysfunction among hemodialysis patients with
chronic renal failure.
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Introduction

Pulmonary hypertension is defined as an increase pressure in the artery of lungs more
than 25mmHg at rest and more than 20 mmHg at stress(1).

Regarding the types of pulmonary hypertension, pulmonary hypertension due to
chronic renal failure is considerd within type five(2). Increase vascular resistance due
to an increase in thickness of media intimal and fibrosis with thickening of pulmonary
vessels all these processes happen as chronic processes and finally lead to right
ventricular dysfunctions (3). Pulmonary hypertension occurs due to imbalance
between vasoconstriction and vasodilator process and in renal failure many
mechanism eventually contribute to pulmonary hypertension(4). Renal
osteodystrophy, pulmonary embolism, arteriovenous fistula with high flow ,low
hemoglobin, volume overload where the most important causes for pulmonary
hypertension in chronic renal failure in hemodialysis patients(5).

Right ventricular dysfunction is considerd one of the most important causes of death
in uremic patients and a risk factor for mortality in hemodialysis patients. Low dose
hemodialysis ,low ultra filtration lead to right ventricular hypertrophy and
dysfunctions and finally pulmonary hypertension with increase morbidity and
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mortality in uremic patients( 4,5). Patients with pulmonary hypertension complain
from progressive dyspnea and this is one of the causes of dyspnea due to chronic renal
failure(6). Other signs of pulmonary hypertension include loud second heart sound,
systolic murmur due to tricuspid regurgitation, increase jugular vascular pressure
,hepatomegaly and lower limbs odema(7). The aim of the current study is to predict
the association between dialysis with right ventricular dysfunction and pulmonary
hypertension.

Patients and method

Thirty patients, in hemodialysis unit in Karbala city , Imam-Al Hussein medical city,
were assessed by echocardiography study for right ventricular dysfunction by
(VIVID) echo which was done after hemodialysis. All patients in end stage renal
failure and on regular hemodialysis (mean three time per weak ,three to four
hours/time, blood flow rate and ultrafiltration on optimal range) and these patients had
regular investigations included blood urea creatinine hemoglobin level electrolyte
serum ca ,phosphate and vitamin D level. On the other hand, twenty patients were
recruited as control group had no renal failure and no dialysis. They were also
assessed by echocardiography for right ventricular dysfunctions from out patients
clinic in imam- Al-Hussein medical city.

Exclusion criteria

1.Heart failure

2.Valvular heart disease.

3.Sever chronic obstructive airways disease.
4.Pulmonary embolism.

5.Primary pulmonary hypertension.
6.Ischemic heart diseases.

Statistical analysis.

Level of significant was set at <0.05 to be significant difference, result and finding
presented using Microsoft word for window 2016,descriptive statistic presented as
frequency, proportion(%) mean and stander deviation according to variable types. The
significance of different quantitative variables was tested using student-t-test; while the
significance of difference of the qualitative variables was tested using chi-square (X?)
test.(8 and 9).

Limitation of the study.
1.Small samples.
2.Volume overload even with regular hemodialysis.
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Results

The average systolic blood pressure in hemodialysis patients 150+30 mmHg and
diastolic blood pressure 9020 mmHg while in control group, systolic blood pressure
average130£30 mmHg and diastolic blood pressure average 80£10 mmHg revealing
significant difference, p value <0.05, as shown in table(1).

Table (1): A comparison of gender and blood pressure measurements between dialysis
patients (n=30) and control group(n=20)

Variable HD(no=30 Control(no=20 P value
Male 10 9 >0.05
Female 20 11 <0.05
Systolic BP 150430 130430 <0.05
(mmHg)

Diastolic BP 90£20 80£10 <0.05
(mmHg)

Left ventricular hypertrophy.

Twenty patients in hemodialysis has been a left ventricular hypertrophy in
rangel.7+0.3 cm and 10 had no left ventricular hypertrophy in range 0.9+£0.2 cm p
value <0.05 ,in control patients 6 had LVH in range 1.6+0.4cm and 14had no LVH in
range 0.8+0.2 cm p value <0.05 significant difference. The ejection fraction for
hemodialysis patients average 60+4 and in control patients average 655 p value
<0.05.

Right ventricular dimension .

In echocardiography study are been asses mid zone and long zone right ventricular
dimension ,for mid zone RT ventricular dimension in hemodialysis patients 17(56%0
of them >3.5cm versus 13(43%) had <3.5 cm in range 3+0.9 and in control patients
mid zone >3.5 in range 2.8+£0.4cm p value >0.05 no significant differance ,for
longitudinal zone in HD patients 18 of them >8.6 cm and 12 <8.6 cm in rangerange
9+0.6 cm where in control patients all of them 7£0.8 cm p value <0.05 with
significant difference..

In addition, eighty(60%) of hemodialysis patients had RVFAC<35% and 12(40%) of
them >35% normal Right ventricular fraction area change (RVFAC) 36x10%

RVFAC=EDA-ESA+EDAx100
EDA=End diastolic area ,ESA=End systolic area .
For control patients, all had RVFAC of >35 in range 45+5% p value <0.05.

Seventeen(56%) of case who on hemodialysis had tricuspid plane systolic excursion
(TAPSE) <1.6cm versus 13 >1.6 cm( 43%) as normal range 1.6+0.4 cm where all
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control patients had normal TAPSE in range 2.5+0.3 cm p value <0.05.So there was
significant right ventricular dysfunction in hemodialysis patient compare with control
patients not renal failure and no hemodialysis., as shown in table(2).

Furthermore, seventeen out of 30 patients (57%) had systolic velocity at tricuspid
valve (TDI) <10 cm/sec versus 13 patients (43%) had TDI >10 cm/sec in
hemodialysis patients in range 11.9+3 cm/sec compare with control patients with TDI
>10 cm/sec in range 15+3 cm/sec p value <0.05 so there was significant RT
ventricular dysfunction in hemodialysis patients, as shown in table(2).

Additionally, sixteen out of 30(53%) hemodialysis patients had RT ventricular wall
thickness>0.7cm and 14 had wall thickness<0.7 cm in range 0.6+£0.3 cm where all
control patients had normal wall thickness in range 0.6£0.1cm pvalue >0.05.

Seventeen of hemodialysis patients had systolic pulmonary artery pressure (SPAP)
>35mmHg( 57%) and 13 had SPAP <35mmHg (43%) in range 35+10 mmHg versus
control patients whose had SPAP <35mmHg in range 22+5 mmHg p value <0.05 with
significant increase of SPAP in hemodialysis patients compared with control patients,
as shown in table(2).

Table (2): A comparison of some cardiac indices of echocardiography between
dialysis patients (n=30) and control group(n=20)

Variable HD(no=30) Control(no=20) P value
RVRAC 36+10% 45+5% <0.05
TAPSE 1.6+0.4cm 2.5+£0.3cm <0.05
TDI 12+4m/s 17+4.5m/s <0.05
Rt ventricular wall | 0.6+0.3cm 0.6x0.1cm >0.05
thickness

SPAP 35+10mmHg 22+5mmHg <0.05

Key:RVFAC: Right ventricular fraction area change, TAPSE: tricuspid plane systolic
excursion, TDI: systolic velocity at tricuspid valve, SPAP: systolic pulmonary artery
pressure.

Discussion.

There was significant increase in systolic and diastolic blood pressure in hemodialysis
patients. This is consistent with the finding obtaind by Mohammed Momtaz(10).

Left ventricular hypertrophy had significant difference within the hemodialysis
patients 20 had LVH 66%(1.7+0.3) and 10 no33%( 0.9£0.2)and also significant when
compare with control group 6 had LVH 30%(1.6£0.4) and14 no 70%(0.8+0.2)
significant p value <0.05. (10)and (13).

About right ventricular dimension found no significant increase in mid zone 17(56%)
had mid zone increase and13(43%) no(3+0.9) and control patients (2.8+£0.4) pvalue
>0.05 inlong zone significant difference between HD and control 18(60%) had
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increase in long zone dimension and 12(40%) no in range 8+0.9 cm compare control
7+0.8 cm p value <0.05 goes with result by Mohammed Momtaz (10) and L-
J.ZHAO(11).

About right ventricular fraction area change( RV FAC) study there is significant
difference between hemodialysis patients and control , in hemodialysis patients
18(60%) <35% and 12(40%) >35% in range 36+£15% in compare control patients >35
in range 455 % p value <0.05 same result by Mohemmed Momtaz(10) and
Anavekar NS(13).

About tricuspid plane systolic excursion( TAPSE) study found significant difference
17(56%) of patients <1.6 cm and 13(43%) >1.6 cm in range 1.6+0.4 cm in compare
control patients in range 2.5 £0.3 cm p value <0.05 result goes with that of
Mohemmed Momtaz (10), Lopezcandales A(14) and Digoche D(17).

About systolic velocity at tricuspid valve ( TDI) found significant difference 16(56%)
patients<10 cm/s and 14(43%) >10 cm/s in range 12+4 cm/s compare control in range
17.6 £4.5 cm/s p value <0.05 result consistent with that of Paneni F(15) and Said
K(16). About Right ventricular wall thickness study
found no significant difference 16(56%) of case >0.7 cm and 14(43%) <0.7 cm in
range 0.6 £0.3 cm compare control patients in range 0.6+£0.1 cm pvalue >0.05, this
finding goes with that of Esquitin(12) and Anavekar NS(13).

About systolic pulmonary artery pressure ( SPAP) study found significant difference
17(56%) of case >35 mmHg and 13(43%) <35 mmHg in range 35+10 compare
control patents in range 22+5mmHg p value <0.05, (11,12, 13, 17 and (18).

Conclusion

Pulmonary hypertension was found to be elevated in the presence of hemodialysis as
a multifactorial process either due to metabolic or hormonal cause. The current study
revealed und increase incidence of right ventricular dysfunction and pulmonary
hypertension among end-stage renal failure patients.
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