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SHORT REPORT

Effect of percutaneous transvenous mitral commissurotomy on brain natriuretic
peptide in mitral stenosis in tertiary care hospitals of Peshawar

Fahad Mahmood Ahmad,' Roshan Ali,2 Adnan Mahmood Gul3

Abstract

The current study was planned to determine the effect of
percutaneous transvenous mitral commissurotomy
(PTMC) on brain natriuretic peptide (BNP) levels in mitral
stenosis patients. It was conducted at the Postgraduate
Medical Institute, Lady Reading Hospital, Peshawar, and
Rehman Medical Institute Laboratory, Peshawar, Pakistan,
from December 2013 to June 2014. Of the 100 patients,
63(63%) were females. The patients' age ranged from 14
to 58 years. Patients diagnosed with isolated mitral valve
stenosis or with grade 1 or with grade 2 mitral
regurgitation were randomly selected. BNP values before
and after 24 hours of PTMC were calculated. The statistical
analysis of the echocardiographic variables and BNP
levels showed an increase in mitral valve area, drop in
pulmonary artery systolic pressure, left atrium diameter
and reduction in BNP levels (p<0,05 each) after PTMC that
provides a concrete evidence for a successful PTMC
procedure.
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Introduction

Natriuretic peptides (NP) are endogenous hormones
which are mostly secreted from the heart and are used
clinically to diagnose heart disease.’-3 Brain natriuretic
peptide (BNP) plasma level is used in mitral stenosis
assessment and the BNP levels and mitral stenosis are
significantly correlated.4¢ The long-term and commonest
complications of rheumatic fever is reported to be mitral
stenosis.” Echocardiography is a test used for cardiac
dysfunction. BNP and echocardiographic parameters are
correlated® and its levels are increased in patients with left
ventricular dysfunction and heart failure.® Doppler
evaluation and echocardiography are of great importance
in determining the progression level of organic changes
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in the valve itself as well as in finding out the direction of
further management.’® Percutaneous transvenous mitral
commissurotomy (PTMC) is the treatment for mitral
stenosis.’-12 Currently, there are two main techniques for
PTMC: the balloon and the metallic commissurotomy.!3
PTMC is a safe procedure with optimal results and a good
rate of success which may save or delay the need for the
replacement of mitral valve.1416 It is also recommended
for asymptomatic patients with moderate to severe mitral
stenosis having pulmonary hypertension with a
pulmonary systolic pressure greater than 50 mmHg at rest
or 60 mmHg with exercise due to an obstruction in the
mitral valve.'” The present study was planned to
determine the effect of PTMC on BNP levels on mitral
stenosis patients. To our knowledge, no such study has
ever been conducted.

Methods and Results

This descriptive, cross-sectional study was conducted at
Cath Lab, Lady Reading Hospital, Peshawar, Rehman
Medical Institute Laboratory, Peshawar, Pakistan, from
December 2013 to June 2014. The institutional ethics
committees approved the study protocol and a written
informed consent was obtained from the patients.
Patients of all ages and both genders having isolated
mitral stenosis or with grade 1 or with grade 2 mitral
regurgitation for PTMC were included in the study.
Patient history, complete routine examination, baseline
investigations, including echocardiography, was ensured.
Patients with chronic renal failure (serum creatinine > 1.2
mg/dl), transoesophageal echocardiography (TOE)
showing left atrial thrombus, recent thromboembolic
event, pregnant woman on clinical and urine
examination, and those needing simultaneous coronary
angioplasty were excluded. Non-probability consecutive
sampling was employed to collect the blood samples of
the patients.

A fibrosed obstructed mitral valve was opened with the
help of a few wires and a balloon. The balloon was inflated
at different volumes according to patient height till
optimal valve dilation was achieved. The procedure was
performed within 30 minutes by an experienced
cardiologist. Blood samples stored at 2-8°C were tested
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Table: Descriptive statistics (n=100).
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Pre & Post PTMC Minimum Maximum Mean Std. Deviation P-value
Age 14 58 34.72 11.242 -
MVA (Pre) cm2 0.50 2.20 0.969 0.349 0.000
MVA (Post) cm2 1.00 3.00 1.841 0.450

PASP (Pre) mmHg 25.00 120.00 61.640 21.069 0.000
PASP (Post) mmHg 30.00 75.00 47.200 10.738

LAD (Pre) cm3 3.20 7.00 5.017 0.824 0.000
Left Atrium Diameter (Post) cm3 1.90 6.40 4,559 0.716

BNP (Pre) pg/ml 13.20 903.00 140.863 149.656 0.000
BNP (Post) pg/ml 14.30 590.70 96.143 103.339

MVA: Mitral valve area

PASP: Pulmonary artery systolic pressure

LAD: Left atrium diameter

BNP: Brain natriuretic peptide

PTMC: Percutaneous transvenous mitral commissurotomy.

within 24 hours of collection. Pre- and post-PTMC blood
samples were centrifuged to obtain the plasma of the
sample and the blood plasma stored at 2-8°C was tested
for BNP levels within 24 hours. The architect BNP assay is
a chemiluminescent microparticle immunoassay (CMIA)
used for the quantitative determination of human brain
natriuretic peptide in human ethylenediaminetetraacetic
acid (EDTA) plasma on ARCHITECT | system. The 8K28
ARCHITECT BNP Reagent Kit (Abbott Laboratories,
Peshawar) was run on the ARCHITECT | system; it
comprised microparticles, conjugate and specimen
diluent. The reagents within ARCHITECT | system that
were used for the BNP test were ARCHITECT wash buffer
containing phosphate buffered saline solution, pre-
trigger solution containing 1.32% (w/v) hydrogen
peroxide and trigger solution containing 0.35N sodium
hydroxide. Other materials used to run the test were
septum, reaction vessels and sample cups. Each BNP
control single sample was tested and it was ensured that
the assay control values lie within the concentration
ranges given in the control package insert and the
calibrators should be priority loaded. The ARCHITECT BNP
kit was loaded on the ARCHITECT | system. Calibrators and
controls were prepared and were mixed gently before
use. The blood samples were loaded and run on the
ARCHITECT | system. The biological principles of the
procedure included the combining of sample and anti-
BNP coated paramagnetic microparticles in the first step.
BNP present in the sample was bound to the anti-BNP
coated microparticles. To make a reaction mixture anti-
BNP acridinium labelled conjugate was added after
washing in the second step. Pre-trigger and trigger
solutions were added to the reaction mixture following
another wash cycle. The resultant chemiluminescent
reaction was measured in relative light units (RLUs). A
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direct relationship was found between the amount of BNP
present in the sample and the relative light units detected
by the ARCHITECT | system optics. The patients' pre-and
post-echocardiographic variables and BNP levels were
analysed using SPSS 20, and a paired t-test was applied to
the datasheet to calculate mean and standard deviation
(SD). P<0.05 was considered statistically significant.

There were 100 patients in the study. Echocardiographic
assessment of the patients after PTMC showed mean
mitral valve area (MVA) increased from 0.969+0.349 cm?2
to 1.841+£0.450 cm? (p<0.001), mean pulmonary artery
systolic pressure dropped from 61.640+21.069 mmHg to
47.200£10.738 mmHg (p<0.001), left atrium diameter
dropped from 5.017+0.824 cm3 to 4.559+£0.716 cm3 and
BNP levels fell from 140.863+149.656 pg/ml to
96.143+103.339 pg/ml (Table).

Moreover, 62(62%) patients were found with post-PTMC
mild mitral regurgitation, 16(16%) with post-procedural
moderate mitral regurgitation, and 6(6%) having
increased post-procedural mitral regurgitation with
elevated BNP levels. Global studies showed females had
double the rate of mitral stenosis. Our results showed
similarity with the findings of some other studies. The
echocardiographic assessment in one study showed an
increase in MVA and significant drop in pulmonary artery
systolic pressure.’® In the current study, there was no
mitral regurgitation in 22(22%) patients but there were
58(58%) patients with grade 1, 16(16%) patients with
grade 2, no patients with grade 3 and grade 4 compared
to another study in which there was no mitral
regurgitation after the PTMC in 318 patients, 441 patients
were recorded with grade 1, 222 patients with grade 2, 22
patients with grade 3 and 3 patients with grade 4.18
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The results show a significant increase in MVA which
provides the evidence for successful PTMC procedure and
by echocardiography the success of the procedure is
more evident if MVA becomes greater than double the
original area or it is increased by 1cm2.5 In the present
study, post-procedural MVA was greater than double the
original area in 44(44%) patients while the area increased
by 1 cm2 after the PTMC in 37(%) patients. In our current
PTMC set-up, 90(90%) patients achieved post-procedural
MVA >1.5 cm2. In a study, PTMC procedure gave a high
rate of success, with 93.6% of the patients achieving MVA
>1.5 cm2.'® The insignificant increase in the size of left
atrium in a few cases can only be explained on the ground
that echo is a subjective tool and even minimal changes
in probe placement from different window sites in the
same person some time can result into different size
readings. In one study, the plasma BNP levels decreased
after a successful PTMC.20 In the current study, the small
group of patients having increased post-procedural mitral
regurgitation with increased BNP levels can be readily
explained because of acute volume overload secondary
to mitral regurgitation.

Conclusion

BNP values can be used as a significant tool to comment
on the success of PTMC procedure along with other
parameters like mitral valve area, pulmonary artery
systolic pressure and left atrium size. The success of the
PTMC procedure can easily be inferred from the decrease
in the levels of BNP.

Acknowledgements: We are grateful to Khyber Medical
University for providing financial support. We also
acknowledge the support and help from the Cardiology
Department of the Lady Reading Hospital, Peshawar, and
Rehman Medical Institute Laboratory, Peshawar.

Disclaimer: None.
Conflict of Interest: None.

Source of Funding: Khyber Medical University, Peshawar,
provided the funding that helped us purchase the BNP kit.

References

1. Pandit K, Mukhopad hyay P, Ghosh S, Chowdhury S. Natriuretic
peptides diagnostic and therapeutic use. Indian J Endocrinol
Metab. 2011; 15: 345-53.

2. Del. RS. C-Type natriuretic a new cardiac mediator. Peptides. 2013;
40:93-8.

3. Moro C, Berlan M. Cardiovascular and metabolic effects of

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

F. M. Ahmad, R. Ali, A. M. Gul

natriuretic peptides. Fundam clinical pharmacol. 2006; 20: 41-9.
Elnomany MF, Abdel[Hameed AK. Mitral annular motion as a
surrogate for left ventricular function correlation with brain
natriuretic peptide levels. Eur J Echocardiograph. 2006; 7: 187-98.
Sudoh T, Kangawa K,Minamino W, Matsuo H. A new natriuretic
peptide in porcine brain. Nature. 1988; 332: 78-81.

Eryol NK, Dogan A, Ozdogru |, Inanc MT, Kaya MG, Kalay N. The
relationship between the level of plasma B type natriuretic peptide
and mitral stenosis. Int Cardiovasc imaging. 2007; 23: 569-74.

Gul AM, Hafizzulah M, Rehman HU, Fahim M, Khan SB. Efficacy and
safety of Percutaneous Transvenous Mitral Commisurotomy
(PTMC) performed through Patent Foramen Ovale (PFO). Pak
Heart J. 2012; 45: 0 39-42.

Ucar O, Bayar N, Karagoz A, Aydogdu S. Valvular heart disease
plasma B-type natriuretic peptide levels in patients with pure
rheumatic mitral stenosis. Acta Cardiol. 2012; 67: 59-64.
Jankwoski M. B type natriuretic for diagnosis and therapy. Recent
Pat Cardiovasc Drug Discov. 2008; 2: 77-83.

Egeblad H, Berning J, Saunamaki K, Jacobsen JR Wennevold A.
Assessment of rheumatic mitral valve disease. Value of
echocardiography in patients clinically suspected of predominant
stenosis. Br Heart J. 1983; 49: 38-44.

Vahanian A, Garbarz E, lung B. Acquired childhood diseases in
developing countries. Bull Acad Natl Med. 2011; 195: 315-25.
Inoue K, Owaki T, Nakamura T, Kitamura F, Miyamoto N. Clinical
application and transvenous mitral commissurotomy by a new
Balloon catheter. J Thorac cardiovasc surg. 1984; 87: 394-402.
Chen CR, Cheng TO. Percutaneous balloon mitral valvuloplasty by
the Inoue technique: a multicentrestudy of 4832 patients in China.
Am Heart J 1995; 129: 1197-203.

Farhat MB, Ayari M, Maatouk F, Betbout F, Gamra H, Jarra M, et al.
Percutaneous balloon versus closed & open mitral
commissurotomy: seven year follow up results of a randomized
trial. Circulation. 1998; 97: 245-50.

Bonow RO, Carabello B, de Leon AC, Fedderly BJ, McKay CR.
Russell, RO, et al. ACC/AHA guidelines for the management of
patients with valvular heart disease. Executive Summary. A report
of the American College of Cardiology/ American Heart
Association task force on practice guidelines (committee on
management of patients with valvular heart disease). J Heart
Valve Dis. 1998; 7: 672-707.

Alkhalifa MS, Elhassan-Huda HM, Suliman FA, Ibtsam-Ali A,
Elsadig-Tamadur E, Gasim-Awad MK. Percutaneous Transmitral
Balloon Commissurotomy [PTMC] Procedural success and
immediate results at Ahmed Gasim Cardiac Center Sudan. Sudan
JMS. 2006; 1: 115-19.

Blung, A Vahanian. Rheumatic mitral valve disease, A companion to
Braunwald's Heart Disease, Philadelphia: Elsevier, 2009; pp 221-42.
lung B, Garbarz E, Michaud P, Helou S, Farah B, Berdah P, et al. Late
Results of Percutaneous Mitral Commissurotomy in a Series of
1024 Patients. Analysis of Late Clinical Deterioration: Frequency,
Anatomic Findings, and Predictive Factors. Circulation. 1999; 99:
3272-78.

Arora R, Kalra GS, Singh S, Mukhopad hyay S, Kumar A, Mohan JC,
et al. Percutaneous transvenous mitral commisurotomy:
immediate and long-term follow up results. Catheter
cardiovascinterv. 2002; 55: 450-56.

Rajbhandari R, Bhatta Y, Regmi S, Malla R, Rajbhandari S, Sharma
D, et al. Percutaneous transvenous mitral commissurotomy. Nepal
Med Coll J. 2006; 8:182-84.

J Pak Med Assoc



