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Objective: To assess the PHT prevalence and its impact on end stage renal
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disease (ESRD) patients on prolonged hemodialysis (HD).

Methodology: This cross-sectional study included ESRD patients on
hemodialysis for at least three months at Akbar Niazi Teaching Hospital,
Islamabad, between June 2023 and February 2024. The study included a total of
80 patients undergoing hemodialysis. PHT was referred as an estimated systolic
pulmonary artery pressure (PAP) of 25 mm Hg or higher, as determined by
echocardiograms conducted by a cardiologist. Data analysis was conducted
using SPSS software, v 23. A p value < 0.05 was measured significant in all the
analyses.

Results: The patient’s average age was 56.7+14.4 years. Hemodialysis mean
duration was 40+32 months. Ejection fraction mean was 44+8%. PHT was

observed in 65% of the patients. These patients tended to have a decreased
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ejection fraction. PHT was high prevalent in female hemodialysis patients. This
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study found no correlation between PHT and duration of hemodialysis, the
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cause of ESRD, anemia, or levels of parathyroid hormone, phosphorus, and

Accepted: Dec 03, 2024

calcium.

Conclusion: The findings indicate that PHT is prevalent issue in ESRD patients on
maintenance hemodialysis and is closely linked to heart failure. Screening for
Teaching Hospital/IMDC, Islamabad this condition is essential in this patient population.
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Group 5, which includes PHT of unknown or multifactor
origins, encompasses patients with PHT resulting from

Introduction

Pulmonary hypertension (PHT) is referred as pulmonary
artery pressure (PAP) a mean of 25 mmHg or high.!
Majority PHT patients first presented with exertional
dyspnea, reduced exercise tolerance, and fatigue. If not
addressed, it can progress into severe and potentially fatal
condition.? The World Health Organization (WHO) has
categorized PHT in 5 groups based on its mechanism and
etiology: Group 1 — unknown pulmonary artery
hypertension, Group 2 — left heart disease PHT, Group 3
— PHT associated with hypoxemia and chronic lung
disease, Group 4 — chronic thromboembolism PHT,
Group 5 — PHT resulting from unknown or multifactor
origins.®

chronic kidney disease (CKD) and other conditions such
as sickle cell disease, chronic hemolytic anemia,
myeloproliferative disease, metabolic diseases such as
glycogen storage, and sarcoidosis.*

The exact PHT prevalence in patients with CKD remains
idiopathic, and its occurrence is documented primarily
through relative small-scale studies. Nevertheless, it
appears that PHT is not only a frequent condition in the
patients but also linked to decreased survival and poor
outcomes.® Therefore, diagnosing early, preventing, and
treating PHT are key strategies to improve the survival of
the patients. This study objective to assess the PHT
prevalence and its impact on end stage renal disease
(ESRD) patients on prolonged hemodialysis (HD).
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Methodology

This was a cross-sectional study conducted between June
2023 and February 2024, authorized by ethics committee
of Akbar Niazi Teaching Hospital, Islamabad, Pakistan.
The study adhered to Declaration of Helsinki principles.
Informed consent was attained from all patients, who
were withdraw from study at any time. The study
included a total of 80 patients undergoing hemodialysis.
A standardized proforma was utilized to gather
demographic information, as well as data related to renal
disease and hemodialysis, such as the cause of ESRD, the
onset of renal replacement therapy (RRT), and details of
hemodialysis access. Patient’s labs such as hemoglobin,
levels of phosphorus, serum calcium, and parathyroid
hormone, were also gathered.

Patients of ESRD aged 18 years and older who had been
on hemodialysis for more than 2 months at the hospital
were included in the study. ESRD was referred as the
permanent and advanced loss of renal function, regardless
of the underlying cause, necessitating long-term RRT
through hemodialysis.® Hemodialysis patients with
following details were excluded: those with aortic or
mitral stenosis, pregnant females, patients with active or
chronic infections, and those with severe COPD.

At the hospital, hemodialysis for ESRD patients was
done once, twice, or thrice a week, with each session
lasting approximately 4 hrs, using Fresenius machine
(Model 4008, USA). Majority patients were treated with
a bicarbonate dialysis solution and polysulfone synthetic
dialysis membrane, with a concentration ranging from
35-40 mEqg/L was delivered. The rate of blood was
between 200-400 mL/min, and the flow rate of dialysate
was set at 500 mL/min. A cardiologist performed two
dimensions (2D) Doppler echocardiograms using a digital
cardiac ultrasound machine (Toshiba Xario, Japan) as a
non-invasive diagnostic method. PHT was referred as
pulmonary artery pressure (PAP) a mean of 25 mmHg or
high.

Blood samples from patients for the measurement of
hemoglobin, levels of phosphorus, calcium, and
parathyroid hormone were collected directly prior to
dialysis session via the hemodialysis staff, and without
delay serum was extracted. Assays of immunoradiometric
(2nd generation parathyroid hormone) were used to
measure serum levels of intact parathyroid hormone
(iPTH).

Data analysis was conducted using SPSS software, v 23.
Demographic and laboratory statistics, such as

hemoglobin, levels of phosphorus, calcium, and
parathyroid hormone, related to PHT prevalence, were
measured. Chi square and independent t tests were
performed to assess the association between qualitative
and quantitative parameters and PHT. A p value < 0.05
was measured significant in all the analyses.

Results

Eighty (n=80) patients of ESRD (42 males and 38
females) on hemodialysis, with average age of 56.7+14.4
years, were included. PAP ranged from 19-66 mmHg.
The laboratory and other parameters of all patients are
presented in Table I. Considering a mean PAP of 25
mmHg or higher as indicative of PHT. Compared to
normal PAP patients, PHT was high prevalent in females
(p = 0.016). The ejection fraction in patients ranged from
22% to 56% (Figure 1), with those having PHT showing
lower ejection fractions compared to other hemodialysis
patients (p = 0.001).

Table I: Associations of all parameters with PHT, (n=80)

Parameters N % p-value
High 25 mmHg 52 65.0

PAP Normal 25  31.25 .001
Low 3 3.75

PAP Male 27.7+6.6 016

(mean) Female 33.5+10.4 '

Eject_ion PHT pa_tients 30% 001

fraction HD patients 44% '
Diabetes 32 40.0

ESRD Non-diabetes 48 60.0 605

causes Hypertension 56 70.0
Non-hypertension 24 30.0 095

. Normal 21 26.25

:E\L':'S High 27 33.75 127
Low 32 40.0

ESRD causes were analyzed, revealing no association
between the presence of diabetes or hypertension and the
occurrence of PHT (p > 0.05). Hemodialysis (HD) access
was examined (Figure 2), and no association was found
between the type of HD access and PHT (p > 0.05).

Patients were divided into three groups according to their
parathyroid hormone (iPTH) levels: those with normal
iPTH (150-300 pg/mL), those with elevated iPTH (> 300
pg/mL), and those with low iPTH (< 150 pg/mL). The
relationship between these groups and PHT was then
evaluated using Pearson’s correlation. There was no
association between groups and PHT (p > 0.05).
Furthermore, no association was found between age,
levels of serum phosphorus, calcium, hemoglobin,
frequency of dialysis sessions per week, dialysis duration,
and the presence of PHT (p > 0.05).
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Figure 1: Association of EF with PHT.
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Figure 2. Association of HD access with PHT.

Discussion

While dialysis extends the survival of ESRD patients,
their outcomes remain poor and significantly worse than
those of general population.” For instance, previous
studies indicate that the survival rates for patients with
ESRD are nearly 8 years for those aged 40-44 and 5 years
for those aged 60-64, significantly lower than those of
general population.® The primary factor contributing to
poor outcomes in ESRD patients is high prevalent and
cardiovascular diseases severity, such as PHT.®

0 T
AV fistula

Several studies have examined the relationship between
PHT and the survival rate of patients with ESRD. The
findings of the studies indicate that PHT is associated
with increased all causes of mortality in patients. It is also
recommended that this relation with poor survival
persists beyond the dialysis period and continues after
renal transplantation.%-1?

This study demonstrated that PHT is a prevalent
condition in patients with ESRD. The findings of this
study revealed that 65% of ESRD patients on

maintenance hemodialysis have PHT, with a higher
prevalence in females. Additionally, this study
demonstrated that patients of ESRD with PHT have a low
ejection fraction compared to other hemodialysis patients.

PHT prevalence in ESRD patients on hemodialysis, as
reported in other studies, is similarly high, consistent with
the findings of this study.**> For instance, Nagaraju et al
examined ESRD patients on prolonged hemodialysis for
PHT using Doppler echocardiogram. In that study, PHT
was referred as a PAP greater than 35 mmHg, which is a
high threshold compared to the one used in this study.
They found that 54% patients with ESRD on prolonged
hemodialysis had PHT.'®

The findings of Nithiya et al study validated this
hypothesis, showing that parathyroid hormone can lead to
calcified of pulmonary artery, then causing PHT.
Whereas, the findings of this study, along with those of
several others, such as Nithiya et al, did not reveal any
association between hyperparathyroidism and PHT.Y

This is suggested that increases in cardiac output
resulting from AV access may contribute to PHT
incidence in patients.?® The findings of Junior et al
validated the AV fistula role, showing that ligation of AV
fistula functioning led to back of high PAP and cardiac
output toward normal levels.*®

PHT is linked to adverse outcomes, decreased survival
rate, and increased all causes of mortality in ESRD. This
is recommended that the association to reduced survival
rate extends beyond the dialysis duration and continues
even after renal transplantation. Whereas, diagnosing
early, preventing, and treating PHT are key strategies to
enhance the survival rate.

This study had some limitations. The findings of this
study are noteworthy; however, its limitations include a
short period and a small sample size. Whereas, a multiple
centers study with a longer period and a larger patient is
essential to better evaluate PHT in ESRD patients.

Conclusion

The findings of this study indicated that PHT is a
frequent condition, with 65% of ESRD patients on
hemodialysis having PHT. It is more prevalent in females
undergoing hemodialysis. The study found no association
between cause of ESRD, hemodialysis types, duration,
frequency of hemodialysis sessions per week, levels of
parathyroid  hormone, phosphorus, calcium, or
hemoglobin and the presence of PHT.
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