¢-ISSN: 0976-822X, p-ISSN:2961-6042

Available online on http://www.ijcpr.com/

International Journal of Current Pharmaceutical Review and Research 2025; 17(4); 1614-1618

Original Research Article

Prevalence of Pulmonary Hypertension in Chronic Kidney Disease

Neha Kumari!, M K Dubey?, U K Ojha’, R S Sahu?, Vidyapati®

ISenior Resident, Department of Medicine, SNMMCH, Dhanbad, Jharkhand, India
ZAssociate Professor, Department of Medicine, SNMMCH, Dhanbad, Jharkhand, India
SHOD, Department of Medicine, SNMMCH, Dhanbad, Jharkhand, India
‘Ex-Associate Professor, Department of Medicine, RIMS, Ranchi, Jharkhand, India
SEx-Professor & HOD, Department of Medicine, RIMS, Ranchi, Jharkhand, India

Received: 27-02-2025 / Revised: 25-03-2025 / Accepted: 21-04-2025
Corresponding Author: Neha Kumari
Conflict of interest: Nil

Abstract:

Background: Pulmonary hypertension (PH) is a recognized but underdiagnosed complication in patients with
chronic kidney disease (CKD), contributing to increased cardiovascular morbidity and mortality.

Objectives: To determine the prevalence of PH in CKD patients and evaluate its association with CKD stages,
dialysis status, and clinical and biochemical parameters.

Materials and Methods: A prospective observational study was conducted on 100 CKD patients (stage 3 or
higher) at RIMS, Ranchi, over 18 months. PH was diagnosed using 2D-Doppler echocardiography. Clinical
history, laboratory investigations, and hemodialysis status were recorded. Statistical analysis was done using SPSS
version 28.

Results: A 16% prevalence of PH was found in the study group. PH was more prevalent in CKD stage 5 (26.19%)
and hemodialysis (27.78%) patients. Prevalence of PH was more in patients with high serum creatinine,
phosphorus, and low calcium and haemoglobin. No significant association was found with gender, diabetes, or
hypertension.

Conclusion: PH is a common complication in advanced CKD and dialysis patients. Routine echocardiographic
screening and early diagnosis are essential to improve patient outcomes.
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Introduction

Pulmonary hypertension (PH), one of several
systemic consequences of chronic kidney disease,
has become a prominent and well-known
cardiovascular co-morbidity [1]. A mean pulmonary
arterial pressure (mPAP) of >25 mmHg at rest, as
assessed by right cardiac catheterization, is
hemodynamically characterized as PH. The World
Health Organisation (WHO) divides PH into five
types according to its aetiology and
pathophysiology. Group 5, which includes cases
with ambiguous or complex causes, is usually where
PH linked to CKD is classified [2,3].

PH in CKD may have many possible etiologies.
Volume overload, arteriovenous fistula-induced
increased cardiac output, uremic toxin-induced
endothelial dysfunction, chronic inflammation, and
vascular  calcification may  contribute to
development of PH in these patients [4].
Autoimmune disorders, chronic lung disease, and
left-sided heart disease are frequent in CKD patients
and are risk factors for PH [5]. Numerous studies
have associated PH in CKD to greater morbidity,
mortality, cardiovascular events, and
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hospitalisation. Importantly, kidney transplantation
may not reverse PH [6,7]. Doppler
echocardiography is used to measure tricuspid
regurgitation velocity (TRV) and pulmonary artery
systolic pressure (PASP) in CKD patients to screen
for and diagnose PH [8]. In the CKD population, PH
is frequently underdiagnosed despite its clinical
importance. According to reports, between 30% and
60% of dialysis patients have PH, which emphasises
the necessity of a rigorous examination [9,10].

This study examines the prevalence of PH in chronic
kidney disease (CKD) patients, its relationship to
CKD stage, demographic variables, and co-
morbidities such as diabetes and hypertension.
Understanding this association helps diagnose and
treat patients faster, improving results.

Materials and Methods

Study Design and Setting This was a prospective,
observational, single-centered study conducted at
the Department of Medicine, Rajendra Institute of
Medical Sciences (RIMS), Ranchi.
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Study Duration The study was carried out over a
period of 18 months, from Ist January 2020 to 30th
June 2021.

Study Population and Sample Size: 100 patients
with chronic kidney disease (CKD) stage 3 or higher
admitted in Department of Medicine during the
study period based on predetermined criteria. All
participants gave informed consent.

Inclusion Criteria

e Patients with CKD stage 3 or higher, based on
estimated glomerular filtration rate (eGFR)
calculated using the CKD-EPI equation.

e Adults willing to provide informed consent.

Exclusion Criteria

e Patients with CKD stage 1 or 2.

e  Patients with complex congenital heart disease,
chronic  thromboembolic  disease, acute
myocardial infarction, prior lung disease, or a
history of cardiac or lung transplantation.

The clinical history and physical examination of all
patients were documented using a structured
proforma. The lab averaged serum creatinine,
calcium, phosphorus, albumin, and haemoglobin.
The 2018 ESC/ESH hypertension guidelines and the
2019 ADA diabetes criteria used to diagnose
hypertension and diabetes. Doppler
echocardiography was used to assess cardiac
function and diagnose PH. PH was diagnosed when
PASP (Pulmonary artery systolic pressure)
exceeded 50 mmHg or TRV (Tricuspid
Regurgitation velocity) exceeded 3.4 m/s. PASP
readings between 35 and 499 mmHg and TRV values
between 2.8 and 3.4 m/s supported PH but were
insufficient to diagnose. Statistical analysis using
IBM SPSS Statistics Software 28.0.0.0. Numerical
variables were presented as mean + standard
deviation, whereas categorical variables were
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presented as frequency and percentage. Statistics
were compared using Student's t-test, Chi-square
test, and ANOVA. A p-value < 0.05 indicates
statistical significance.

Results

100 CKD patients with a mean age of 49.87 years
were studied. The group had 35% women and 65%
men. Pulmonary hypertension was diagnosed in
16% of CKD patients. An age-specific study showed
no PH in patients under 40. Older age was associated
with greater prevalence of PH (p = 0.05), with
prevalence rising to 15% in the 41-50 age group,
24% in the 51-60 age group, and 22% in the over-
60 age group. 13.85% of men and 20% of women
had PH, however this difference was not significant
(p = 0.428). Diabetes did not affect PH prevalence,
prevalence of PH was 15.38% in diabetics (39% of
the study group) and 16.39% in non-diabetics (p =
0.895). Although the difference was not significant
(p = 0.796), 17.02% of non-hypertensives and
15.09% of hypertensives (53% of the population)
had PH.

In stage 3 CKD, only 3.33% (1 out of 30) had PH,
but 14.28% (4 out of 28) and 26.19% (11 out of 42)
in stages 4 and 5 had PH. This supports disease
progression (p = 0.008). Dialysis status was also
associated with PH prevalence: 27.78% (36% of
total) of dialysis patients had PH, compared to
9.375% of non-dialysis patients (p = 0.016). PH
patients had elevated serum creatinine and
phosphorus, and low calcium and haemoglobin
(7.66,8.53,3.31,and 9.27 g/dL). The serum albumin
levels of PH patients were not substantially lower (p
= 0.175). Creatinine and phosphorus levels
increased steadily with CKD progression (p <
0.001), while calcium, haemoglobin, and albumin
levels declined significantly (p = 0.048, <0.001, and
0.005), as per ANOVA analysis.

Table 1: Age Distribution

Age Group (years) Number of Patients Percentage (%)
3140 17 17.0
41-50 40 40.0
51-60 25 25.0
>60 18 18.0
Total 100 100.0
Table 2: Gender Distribution

Gender Number of Patients Percentage (%)
Male 65 65.0
Female 35 35.0
Total 100 100.0

Table 3: Prevalence of Diabetes Mellitus
Diabetic Status Number of Patients Percentage (%)
Yes 39 39.0
No 61 61.0
Total 100 100.0

Kumari et al.

International Journal of Current Pharmaceutical Review and Research

1615



International Journal of Current Pharmaceutical Review and Research

e-ISSN: 0976-822X, p-ISSN: 2961-6042

Table 4: Prevalence of Hypertension

Hypertensive Status Number of Patients Percentage (%)
Yes 53 53.0
No 47 47.0
Total 100 100.0
Table 5: Duration of CKD
Duration Number of Patients Percentage (%)
Up to 6 months 5 5.0
6 months — 1 year 19 19.0
1 -3 years 37 37.0
3 —Syears 23 23.0
>5 years 16 16.0
Total 100 100.0
Table 6: CKD Stage Distribution
CKD Stage Number of Patients Percentage (%)
Stage 3 30 30.0
Stage 4 28 28.0
Stage 5 42 42.0
Total 100 100.0
Table 7: Prevalence of Pulmonary Hypertension
Pulmonary Hypertension Number of Patients Percentage (%)
Present 16 16.0
Absent 84 84.0
Total 100 100.0
Discussion Notably, diabetes and hypertension—although

This study evaluated the prevalence of pulmonary
hypertension (PH) among chronic kidney disease
(CKD) patients and its associations with
demographic and clinical factors. The findings
showed a PH prevalence of 16% among CKD
patients, with a clear correlation between advanced
CKD stages, dialysis status, and the presence of PH.
These results align with existing literature indicating
a multifactorial origin of PH in CKD, involving
hemodynamic overload, endothelial dysfunction,
vascular remodeling, and inflammatory changes
[11,12].

The increasing prevalence of PH with advancing
CKD stages observed in this study (from 3.33% in
stage 3 to 26.19% in stage 5) is consistent with prior
investigations. Yigla et al. found a significantly
higher prevalence of PH in stage 5D CKD patients
undergoing hemodialysis compared to those in
earlier stages [13]. Similarly, the association of PH
with dialysis status in our population (27.78% in
dialysis vs. 9.375% in non-dialysis; p = 0.016)
corroborates with studies by Kumbar et al. and Sise
et al., who attributed it to chronic volume overload
and arteriovenous fistula-related high cardiac output
[14,15].

Despite higher PH prevalence in older individuals
and females, these associations were not statistically
significant, mirroring the ambiguous findings of
earlier cohort studies where age and sex had variable
effects on PH development in CKD [16,17].
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frequent in CKD patients—did not significantly
impact PH occurrence in our study. This is
intriguing given the strong links between these
comorbidities and left heart disease, a known PH
contributor. It may reflect the complex and
multifactorial nature of PH pathogenesis in CKD,
often overlapping with WHO Groups 2 and 5 [18].

The biochemical profile of PH patients in this
study—characterized by elevated serum creatinine
and phosphorus, and reduced calcium and
hemoglobin—reflects the burden of uremia and
secondary hyperparathyroidism. These
derangements, particularly hyperphosphatemia and
anemia, have been previously linked to endothelial
dysfunction and vascular calcification, both of
which contribute to elevated pulmonary pressures
[19,20]. Though serum albumin was lower in PH
patients, the difference lacked significance,
consistent with findings by Tang et al. [21].

Importantly, our study reinforces the need for early
and routine screening for PH in patients with CKD
using echocardiography. Given that PH may remain
asymptomatic until advanced stages, proactive
screening could identify patients at risk and help
tailor therapeutic interventions. While right heart
catheterization remains the gold standard for PH
diagnosis, echocardiography is a useful, non-
invasive tool, especially in resource-limited settings
[22].
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PH is a significant and under-recognized
complication of CKD, particularly in advanced
stages and among dialysis patients. This emphasizes
the need for increased clinical vigilance, early
screening, and further longitudinal studies to
elucidate pathophysiological mechanisms and
optimal management strategies.

Conclusion

The study found that chronic kidney disease (CKD)
is often associated with pulmonary hypertension
(PH), especially in advanced CKD and hemodialysis
patients. The study population had 16% prevalence
of PH, prevalence is more in stage 5 CKD and
hemodialysis patients. Biochemical abnormalities,
such as higher creatinine and phosphorus, and
reduced calcium and haemoglobin, were linked to
PH, but not gender, diabetes, or systemic
hypertension. These findings demonstrate the
complex aetiology of PH in CKD and the need for
routine cardiovascular surveillance, including
echocardiography, in this high-risk population.
Early diagnosis and treatment may reduce
cardiovascular mortality in CKD patients. More
multicentric research with larger sample numbers
are needed to corroborate these findings and study
focused therapy.
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