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ABSTRACT

Background: Pulmonary hypertension is a chronic, progressive and a fatal disease. Uric Acid is elevated in case of
myelo and lymphoproliferative diseases, decreases uric acid excretion or as a part of metabolic syndrome (insulin
resistance). It is also said to be associated in patients with heart failure leading to severe symptoms and fatality. This
study was conducted to identify if elevated uric acid levels can be a predictor of pulmonary hypertension.

Methods: After taking the detailed demographic data of 62 patients, a thorough clinical and physical examination,
postero-anterior chest X-rays, pulmonary function testing, ventilation or perfusion scintigraphy and Electro
Cardiograph was also done for all the patients. Blood was drawn for testing uric acid, creatinine and total bilirubin
levels.

Results: Out of the 62 patients, 43.5% were males and 56.5% were females. Out of the NYHA classes, most of the
patients 58% belonged to the Class I1, 34% to class 111 and 8% to Class IV. . The total bilirubin and creatinine levels
were higher in patients with hyperuricemia than that of the controls. The blood saturation levels were significantly
lower with only 67% and heart rate was on average more than 89 beats per minute. A positive correlation with NYHA
class and MPAP, and a negative correlation with LVEF and RVEF were observed.

Conclusions: In conclusion, the results of this study establish that hyperuricemia is common in patients with severe

PH.
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INTRODUCTION

Pulmonary hypertension is defined by a mean pulmonary
artery pressure of at least 25 mmHg at rest or 30 mmHg
with exertion based on right heart catheterization. It is a
chronic, progressive and a fatal disease. It is usually
characterized by increase of pulmonary vascular cells and
reduction of small pulmonary arteries, leading to
increased pulmonary vascular resistance and eventually
right heart failure and death. PAH is seen in any age-from
infancy to elderly. In the last decade, new
pharmacological therapies have been developed that

improve hemodynamics, exercise capacity, and survival
in this patients.*

Serum uric acid is the end product of purine degradation
with the normal ranges at 2.4-6.0 mm Hg. It is elevated in
case of myelo and Iymphoproliferative diseases,
decreases uric acid excretion or as a part of metabolic
syndrome (insulin resistance).” It is also said to be
associated in patients with heart failure leading to severe
symptoms and fatality.? It is also associated with cyanotic
congenital heart disease and obstructive pulmonary
disease."”’
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Primary pulmonary hypertension (PPH) ultimately
produces right ventricular failure which is associated with
markedly reduced cardiac output and mild hypoxia.®*°
There have been few studies which have reported that
patients with severe PPH have elevated uric acid levels.
Thus, this study was conducted to identify if elevated uric
acid levels can be a predictor of pulmonary hypertension.

METHODS

62 patients who were referred to the pulmonology
department in Mediciti Institute of Medical Sciences,
during the period of two years, and diagnosed with
pulmonary hypertension (i.e. mean pulmonary arterial
pressure >22 mmHg) were included into the study.

After taking the detailed demographic data of the
patients, a thorough clinical and physical examination
was taken for all the patients. Postero-anterior chest X-
rays, pulmonary function testing, ventilation or perfusion
scintigraphy and Electro Cardiograph was also done for
all the patients. 50 healthy subjects were also recruited
into the study for the evaluation of uric acid levels.

Patients with diabetes mellitus, renal dysfunction, hepatic
diseases, thromboembolic disease, obstructive pulmonary
disease, interstitial lung diseases, and congenital cardiac
abnormalities had been excluded.

Clinical profile of the patients included categorization of
New York Heart Association (NYHA) Class, oxygen
saturation, measurement of pulmonary arterial pressure,
pulmonary vascular resistance, and cardiac output.

Standard parasternal long-axis, short-axis, and apical
four- and two-chamber views were obtained, and the
right ventricular ejection fraction (RVEF) and left
ventricular ejection fraction (LVEF) were calculated
using a modified Simpson’s formula.

Blood for all the patients were collected as per the regular
protocols, with 5 ml of blood being collected from
anticubital vein by sterile methods in a plain tube without
any anticoagulants. The blood was allowed to clot for 30
minutes at room temperature and then was centrifuged at
1000rpm for 10 minutes to obtain the sera.

The sera were then used for evaluation of blood glucose,
uric acid, creatinine, Total cholesterol, HDL cholesterol
and triglycerides.

Statistical analysis was performed using SPSS version
13.0. The data was expressed as mean+SD. Comparisons
were done using one way ANOVA, Fisher’s tests and
Pearson’s coefficient. P<0.05 was taken as significant
value.

RESULTS

Out of the 62 patients, 27 (43.5%) were males and
35 (56.5%) were females. Out of the NYHA classes, most
of the patients (36 no) belonged to the class 11 (58%), 21
(34%) to class 111 and 5 (8%) to class IV (Figure 1).

Class IV
8%

Figure 1: Categorization of NYHA class.

The age of the patients was slightly higher than those of
the controls. The levels of uric acid among the patients
were significantly higher than that of the controls with
the mean value being 7.1 mg/dl. The total bilirubin and
creatinine levels were also higher than that of the
controls. The blood saturation levels was significantly
lower with only 67% and heart rate was on average more
than 89 beats per minute (Table 1).

Table 1: Comparison of patient and control
characteristics.

Characteristics Patients (62)  Controls (50) |
Age 442 +10.2 36.1+6.5
Sex (M/F) 27/35 21/29

Uric acid mg/dl 7.1+2.6 4.7 +2.9*
Creatinine mg/dl 19+£05 0.8 +0.6*
(Tn‘z;%:’)”"”b'” 17409 0.9+0.1*
Blood O, saturation % 67 + 14 88+ 9*
Heart rate 89 16 5+7*
Spap mmHg 198+2.1 13.5+2.3*
Dpap mmHg 114+18 84+1.7*
MPAP MmHg 16.1+1.4 11.4 £ 0.5*
Cardial Output L/min 2.4+ 0.8 3.8+0.6*
L_eft yentrlcul_ar A18+41 446+ 3.7
ejection fraction%

Rightt ventricular 406+41  483+43
ejection fraction %

*P value <0.01 significant

The correlation between the uric acid and variables such
as Left ventricular function, right ventricular function,
mean pulmonary arterial pressure, and NYHA class was
done by Pearsons’s correlation analysis. All the values
showed significant correlation (Table: 2).
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Table 2: Correlation between uric acid and MPAP,
LVEF, RVEF and NYHA class.

Variables Correlation coefficient P value
MPAP 0.401 <0.01
LVEF -0.538 <0.01
RVEF -0.476 <0.01
NYHA Class 0.44 <0.01

Of the total 62 patients, 8 patients died during the
hospital stay or during the 1 year follow up. Of them, the
majority of them (5 in no) had a uric acid level of
>8 mg/dl, 2 had between 6.1-8.0 mg/Hg and 1 had a uric
acid level of less than 6 mmHg (Figure 2).

35 ~
29

30 -

@ Dead

No of patients

@ Alive

2.4-6 6.1-8.0 >8

Uric acid levels (in mmHg)

Figure 2: relationship between uric acid levels and
mortality.

DISCUSSION

Pulmonary arterial hypertension is a severe progressive
disease characterized by vasoconstriction, vessel wall
remodeling and platelet aggregation. Elevated pulmonary
vascular resistance and low cardiac output are strongly
correlated to mortality, so that monitoring of pulmonary
arterial pressure requires repeated invasive procedures
such as right heart catheterization for assessing the
benefit of the treatment or the need for
transplantation.™*?

In our study, we found the levels of uric acids higher in
the patients with pulmonary hypertension than in healthy
subjects. This was accordance to a similar study by
Zhang et al, where in the uric acid levels were elevated.”
They found a positive correlation between uric acid levels
and the MPAP.

Hemodynamic parameters, including right atrial pressure,
pulmonary arterial pressure, pulmonary vascular
resistance, and cardiac index, are considered indicators
for the severity of disease in PAH and are associated with
prognosis.***® Voelkel et al found elevated serum uric
acid levels in patients with Primary PH especially those

with elevated mean RAP. Since an elevated RAP is a
reflection of right heart failure, they found it to be
possible that the elevation of serum UA was related to
right heart failure.'’

There was negative correlation between uric aacid and
LVEF and RVEF, while it was positive correlation with
MPAP and NYHA class. The serum creatinine levels and
total bilirubin levels were also high. So was the systolic
and diastolic PAP, while the heart rate and the cardiac
output were significantly lower. There was no statistical
significance in the age of the patients and sex of the
patients although a greater number of them were women.

The actual reason for the increase in uric acid in patients
with pulmonary hypertension remains unclear. It is
assumed that one of the contributors can be lung tissue
ischemia. Earlier studies have shown that the production
of uric acid is increases in proportion to severity of
hypoxia in patients with chronic obstructive pulmonary
disease and obstructive sleep apnea. Tissue ischemia is
believed to deplete ATP levels and activate the purine
nucleotide degradation pathway to uric acid, resulting in
urate overproduction in the heart, lungs, liver and skeletal
muscle.’®

Another factor which is said to influence the
overproduction of uric acid is reduced renal output or
perfusion and excretion of uric acid. There have been
studies which have linked the elevated serum uric acid
levels to cardiac index and renal blood perfusion. Our
study also shows an inverse correlation between the
cardiac index and uric acid levels which may suggest a
lowered perfusion to the kidneys and thus elevated uric
acid levels.'®*

Recent evidence suggests that uric acid inhibits
acetylcholine-mediated vasodilation by acting on the
vascular endothelium.?® Treatment with lbuprofen for
three months have shown an improvement in the
endothelial function in such patients.?> A positive
correlation in the NYHA class similar to our study was
shown in a study involving 29 subjects with pulmonary
arteria hypertension. Uric acid levels were higher in the
patients who died.? A study by Nagaya et al involving 90
patients with primary pulmonary hypertension found that
patients with high serum uric acid levels exhibited a
significantly higher mortality rate compared with patients
with low serum uric acid levels.*®

CONCLUSION

In conclusion, the results of this study establish that
hyperuricemia is common in patients with severe PH.
There is also a strong correlation between the elevated
uric acid levels and mortality among the patients and the
NYHA class. We suggest that the uric acid levels can be
a guide to predict the pulmonary hypertension thereby
initiating timely treatment to the patient. Since the
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numbers of patients was small in our study, more studies
need to be conducted to ascertain these results.
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