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Effect of dapagliflozin on serum N-terminal
fragment-proB-type natriuretic peptide level in patient
with acute decompensated heart failure

Hanna Jassim Dohei, Maitham Ali Al-Rikabi

Department of Clinical Pharmacy, College of Pharmacy, University of Basrah. Basrah, Iraq

Aim. HF is a complex clinical syndrome that manifests with symptoms
such as dyspnea (shortness of breath) and fatigue. It can arise from
various conditions that impact ventricular filling (diastolic dysfunction)
or myocardial contractility (systolic dysfunction). Additionally, clinical
signs like pulmonary rales, peripheral edema, or distended jugular
veins may be present. The aim of the present study was to observe the
possible effect of dapagliflozin on serum NT-proBNP level in ADHF and
its relationship with weight.

Material and methods. Between October 2023 and April 2024,
a study was conducted at AL-Nassiriyah Heart Center, in the coronary
care unit (CCU), in Thi-Qar city southern of Irag. One hundred subjects
both males and females were enrolled in study after describing the
study’'s goals, gauging patient satisfaction, and getting informed
consent from the subjects. 100 enrolled patients were divided into
two groups: Control group (Group A) involved (50 patients), given
intravenous (iv) furosemide (120 mg/day) and Studied group (Group B)
involved (50 patients), given iv furosemide (120 mg/day) plus 10 mg
dapagliflozin tablet daily.

Results. It was found a significant reduction in body weight and BMI
of patients during 4" day of hospital admission compared with days
of admission in both groups (A&B). However, body weight and BMI of
group B patients during 4™ day of hospital admission were significantly
lower compared to 4™ day of admission in group A.Serum NT-proBNP
during 4" day of admission in group B patients during 4" day of
admission were significantly lower compared to group A patients during
4" day of admission. It was found that dapagliflozin, compared with
control, reduced NT-proBNP levels in patients with HFrEF.

Conclusion. Dapagliflozin reduced the risk of worsening HF events and
cardiovascular death, and improved symptoms, across the spectrum

of baseline NT-proBNP levels. Also, it was confirmed the strong
association between higher NT-proBNP levels and worse outcomes in
HFrEF. Because body weight and NT-proBNP were decreased at 4"
day of drug treatment, fluid loss must have been induced at the same
time. The present study has reported a positive effect of dapagliflozin to
reduce level of NT-proBNP and weight in patient with ADHF.
Keywords: dapagliflozin, acute decompensated heart failure, pro-
BNP, weight.
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BnngHne panarnmdnosmHa Ha ypoBEHb CbiIBOPOTOYHOr0 N-KOHLLEBOrO MPOMO3rOBOro HaTPUNYPETUYECKOrO
nenTuaa y naumeHTa ¢ OCTPO AEKOMNEHCMPOBAHHONM CEPAEYHON HEeQ0CTaTO4YHOCTbIO

Hanna Jassim Dohei, Maitham Ali Al-Rikabi

Department of Clinical Pharmacy, College of Pharmacy, University of Basrah. bacpa, Npak

Lenb. CepaeyHas HenoctatoyHocTb (CH) — 3TO CNOXHbBIA KNMHMYeE-
CKUIA CMHAPOM, NPOSIBASIOLLMIACA TakMMU CUMNTOMaMK, Kak OAblLLKa
1 YTOMAISIEMOCTb. Ero npuymHoi pa3sutis MOryT 6biTb pa3nnyHble Co-
CTOSIHWSI, KOTOPbIE BAWSIIOT Ha HaMOJHEHWE XENyaoukoB (AnacTonu-
yeckast AMCPYHKLYMS) UAKM CoKpaTUMOCTb MMOKapaa (cuctonmyeckas
nncdyHkums). Kpome Toro, MoryT nprcyTCTBOBaTh Takve KIIMHUYeCcKue
npu3Haky, Kak Xpunsl B Nerkux, nepudepuyeckne oTekn Uam pacium-
peHve SpeMHbIX BEH. Lienblo HacTosLLero nccnefoBaqms Gbina oLeHka
BAVSIHWS fanarnmdnosnHa Ha ypoBeHb CbIBOPOTOYHOrO N-KOHLIEBOrO

*ABTOP, OTBETCTBEHHBIN 3a nepenwcky (Corresponding author):
e-mail: Medicalresearch77@yahoo.com; Pgs.hanaa.jasim@uobasrah.edu.iq
[Hanna Jassim Dohei* — Lecturer, PhD, MD, ORCID: 0009-0003-0282-0061, Maitham Ali Al-Rikabi —

npPOMO3roBoro Hatpuinypetuyeckoro nentuga (NT-proBNP) npwu
ocTpoi gekomneHcmposaHHoi CH (OLLCH) u ero cBsA3b ¢ Maccoit Tena.
Martepuan n metoppl. Viccnenosanve NpoBOAMIOCH B NEPUOS, C OK-
T86pa 2023r no anpenb 2024r Ha 6a3e KapAMONOrMYECKOro LEeHTpa
AH-Hacupun (n-Kap, Vpak) B ycnoBusix oTAeNeHNst KOPOHAPHO Te-
panuu. 100 nauneHToB, Kak MyX4WH, TaK U XEHLUUH, Oblnn BKIOYEHBI
B UCCNe0BaHWe Nocie ONMcaHns Lenei nccneoBaxns, OLEeHKM yaoB-
NETBOPEHHOCTU MALMEHTOB U MOAy4eHUs MHGOPMUPOBAHHOMO Corna-
cms. 100 naumeHToB, BKIOYEHHbIX B UCCef0BaHWe, Obinv pa3aeneHb

Ass. Professor, PhD, ORCID: 0000-0002-1031-4615].
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Ha ABe rpynnbl: KOHTPOAbHasA rpynna (rpynna A) — 50 naumeHToB, Ko-
TOPbLIM BBOAWAW BHYTpMBEHHO dypocemus (120 mr/cyT.), n nccneny-
emas rpynna (rpynna B) — 50 nauueHTOB, KOTOpbIe nosydanu dypo-
ceMup, BHYTpMBEHHO (120 Mr/cyT.) B codeTaHun ¢ fanarnmdpnosvHom
BHYTPb (10 Mr) exeaHeBHoO.

PesynbTatbl. Bbino 06HapyXeHO 3HAYNTENBHOE CHUXEHWE MAcChl Te-
na n nHpekca maccel tena (MMT) nauneHToB Ha 4-7 feHb rocnutanm-
3auMn MO CPaBHEHUIO C AHEM MOCTynaeHns B 06eux rpynnax (A n B).
OpHako macca Tena v UMT nauveHToB rpynnbl B Ha 4-i1 AeHb rocnu-
Tanusauum 6611 3HAYNTENIbHO HUXE MO CPaBHEHUIO C 4-M JHEM ro-
cnutanusauum B rpynne A. Ha 4-i geHb rocnutanvdaumm yposeHb NT-
proBNP B CbIBOPOTKE KPOBYM Y NALMEHTOB rpynnbl B 6bin1 3HaYMTENBHO
HUXE MO CpaBHEHUMIO C naumeHTamu rpynnsl A, Bbino 06HapyXeHo,
4TO JanaringnosuH, N0 CPABHEHUIO C KOHTPOJILHOM MPYMMON, CHUXaN
ypoBeHb NT-proBNP y nauneHToB ¢ CH ¢ Hu3koli dppakumelt Bbibpoca
(CHH®DB).

Saknioyenue. [JanarnmdnoanH cHUXan puck cobbiTuil, accoumnmpo-
BaHHbIX ¢ CH, 1 puck cepaeyHO-COCYANCTON CMEPTH, a Takke yayyLian
CUMMTOMbI MO BCEMY CMEKTPY UCXOOHbIX ypoBHel NT-proBNP. Takxe
6bina NoATBEPXAEHA CUbHAs accoumaumns mexay 6onee BbICOKMMU

ypoBHaMU NT-proBNP u xyawmmmn nexopamm npy CHH®B. Mockonbky
macca Tena u NT-proBNP cHuxanuce Ha 4-i feHb Tepanuu, noteps
XNOKOCTU npoucxoamna B TO Xe Bpems. Hactosiee nccnenosaHue
noKasano NonoXWTENbHLIV 3pdeKT fanarnmdaosmHa Ha CHUXeHne
ypoBHs NT-proBNP v Beca y naunenTos ¢ OCH.

Kniouesble cnosa: ganarnugosnH, octpas [eKOMNeHCMPOoBaHHas
cepAeyHas HegoCTaTo4HOCTb, pro-BNP, macca Tena.

OTHOLLEHUS U BEATENIbHOCTb: HET.

Moctynuna 11/07-2024
PeueHnsus nonyyena 29/07-2024
MpuHara k ny6nukaummn 30/08-2024
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ABP — Amyloid-f Peptides, ACE Inhibition — Angiotensin-Converting Enzyme Inhibitors, ADHF — Acute Decompensated Heart Failure, ANP — Atrial Natriuretic Peptide, AT1 Receptor Antagonist — Angiotensin Il
Type 1 Receptor, BNP — Brain Natriuretic Peptide, Cat. No. — catalogue number, CCU — Coronary Care Unit, CD — Standard Deviation, cGMP — cyclic Guanosine Mono Phosphate, CNP — C-Type Natriuretic
Peptide, DBP — Diastolic Blood Pressure, DNP — Dendroaspis Natriuretic Peptide, EF — Ejection Fraction, ESC — European Society of Cardiology, GFR — Glomerular Filtration Rate, Group A — iv Furosemide, Group
B — iv Furosemide plus dapagliflozin, HF — Heart Failure, HFpEF — Heart Failure with Normal or Preserved Left Ventricular Ejection Fraction, HFrEF — Heart Failure with Reduced Ejection Fraction, HR — Heart Rate,
iv — intravenous, Kg — kilogram, LV — Left Ventricle, LVEF — Left Ventricle Ejection Fraction, mg/dL — milligram per deciliter, NEP — Neutral Endopeptidase, NPR-A — Natriuretic Peptide Receptors A, NPR-B —
Natriuretic Peptide Receptors B, NPR-C — Natriuretic Peptide Receptors C, NT-proBNP — N-terminal-natriuretic propeptide, pg/ml — picograms per milliliter, r — Correlation Coefficient, SpO, — Oxygen Saturation,
SBP — Systolic Blood Pressure, UPT — Up-converting Phosphor Technology, vs — versus, % — Percentage.

KmoueBbie MOMEHTBI
Yto U3BECTHO O MpeaMeTe UCCAeI0BAHNUSA?
* Havano npuema manarmudiao3uHa Ha paHHEH cTa-
MUY TOCTIUTAIU3AUU C OCTPON JEKOMIEHCUPO-
BaHHOM cepaeuyHolt HegocTaTouHocThio (OJICH)
y MAIMEHTOB ¢ TMA0ETOM MOXKET CIIOCOOCTBOBATH
KaK CHSITMIO OT€YHOCTH, TaK U ONTUMU3ALIUUA Me-
IMKAMEHTO3HOM Teparuu XpOHUYECKOU CepaeyHOM
HemocTtaTouHocTn (XCH). MccnenoBaHue mokasbl-
BaeT, uto ganarudiao3ud cHuxkaeT XCH y mmpo-
KOTO CIIeKTpa MalMeHTOB C CaXxapHbIM AUabeTOM
2 tuna (CI12), moctynusmux ¢ OJCH.
Yro 100aBASIOT Pe3Y/IbTATHI HCCIIEIOBAHUSA?
DTO uccliefoBaHUE MPUIIIO K BBIBOLY O 3HAYU-
TEJbHOM CHUKEHUU MACChI TeJla, OABIIIKYU U YBEIM -
yeHnu SpO, Ha 4-ii JeHb COYETAHHOTO MPUMEHE-
HUs ypoceMuaa BHYyTPUBEHHO U Aanarindao31uHa
BHYTPb MPOTUB TOJBKO (hypoceMuia BHyTPUBEHHO.
DTo uccienoBaHue Mnokaszajo 3¢hGdOEKTUBHOCTD
npenapaToB Mo cHIKeHUIo ypoBHs N'T-proBNP Ha
4-ii neHb TOCIUTATU3ALINH.
HccnenoBaHue mokasano MOBBIIIEHUE YPOBHS MO-
YEeBUHBI U KpeaTUHUHA Ha 4-ii MeHb TOCIMUTAIN3a-
1107078

Key messages
What is already known about the subject?

* Initiation of dapagliflozin early in the course of an
acute decompensated heart failure (ADHF) hos-
pitalization among patients with diabetes may fa-
cilitate both decongestion and optimization of
chronic heart failure (HF) medical therapies. The
study shows that dapagliflozin reduces HF in broad
spectrum of type 2 diabetes mellitus (T2DM) pa-
tients admitted with ADHF.

What might this study add?

This study concluded a significant reduction in
body weight, dyspnea scale, and increase in the
SpO, at 4™ day of admission of intravenous (iv)
Furosemide plus dapagliflozin and iv Furosemide
only.

This study showed the effectiveness of drugs on re-
duction of N-terminal fragment of brain natriuretic
propeptide (NT-proBNP) level at 4™ day of admis-
sion.

The study demonstrated increase urea and creati-
nine levels at 4™ day of admission.

Introduction

Heart failure (HF) is a complex clinical syndrome
that manifests with symptoms such as dyspnea (shortness
of breath) and fatigue. It can arise from various conditions

38

that impact ventricular filling (diastolic dysfunction)
or myocardial contractility (systolic dysfunction).
Additionally, clinical signs like pulmonary rales, periphe-
ral edema, or distended jugular veins may be present [1].
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Acute decompensated heart failure (ADHF) is
a potentially life-threatening condition characterized
by worsening of HF symptoms, necessitating urgent
evaluation and escalation of treatment, often requiring
hospital admission [2].

Additional respiratory symptoms may consist
of orthopnea, paroxysmal nocturnal dyspnea, rapid
breathing, and coughing [3]. Fluid retention can cause
pulmonary congestion and swelling in the extremities.
Other non-specific symptoms may involve weakness,
nocturia, hemoptysis, abdominal discomfort, loss of
appetite, nausea, bloating, fluid accumulation in the
abdomen (ascites), altered mental status, and weight
gain [4]. Weakness, fatigue, and bluish discoloration
of the skin result from reduced cardiac output and
compromised tissue blood flow. Incomplete emptying
of the left ventricle can lead to pulmonary congestion
[5], causing breathlessness, a cough, crackling sounds in
the lungs, fluid accumulation around the lungs (pleural
effusions), and low blood oxygen levels.

These symptoms worsen when lying down [6], with
orthopnea often measured by the number of pillows
needed for comfort. Enlarged heart size and abnormal
pulsations on the chest may be observed on a chest X-ray,
along with an S3 gallop rhythm indicating poor heart
function [7]. Tachycardia (rapid heart rate) is driven by
increased sympathetic activity, while weight gain and
edema result from fluid retention due to reduced kidney
function. Nocturia is increased urination at night due to
improved kidney function when lying down [8]. Physical
examinations may reveal crackles in the lungs, rapid
heartbeat, swelling in the legs, distended neck veins, liver
enlargement, and signs of fluid backup in the liver [9].

Natriuretic peptide system, used to diagnosis heart
failure, composed of five similar peptides: atrial natriuretic
peptide (ANP), urodilatin (a variant of ANP), brain
natriuretic peptide (BNP), C-type natriuretic peptide
(CNP), and dendroaspis natriuretic peptide (DNP) [10].
ANP, a 28-amino acid hormone, is primarily produced
in the cardiac atria, while BNP, a 32-amino acid peptide
initially found in the brain, is mainly produced in the
cardiac ventricles. Both ANP and BNP are released in
response to increased cardiac wall tension, with various
factors like neurohormones and physiological factors
contributing to their regulation [11]. BNP and NT-
proBNP are considered the gold standard biomarkers
in the diagnosis and prognosis of HF and may play
a role in HF management. Natriuretic peptides should
be measured in all patients with symptoms suggestive of
HF, to facilitate early diagnosis and risk stratification.
For chronic HF, natriuretic peptides are reasonable
surrogates for intracardiac volumes and filling pressures
but should always be used in conjunction with clinical
information [12, 13]. BNP is produced by the ventricles
in an inactive form which undergoes enzymatic cleavage
to proBNP and further broken down to active BNP
and inactive NT-proBNP. Compared with BNP,
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NT-proBNP is a more stable marker of intravascular
congestion and left ventricular dysfunction due to
its longer half-life (BNP: 20 min; NT-proBNP: 90
min) and its plasma concentrations are unaffected by
neprilysin inhibition with sacubitril [12].

CNP is primarily located in blood vessels. Nat-
riuretic peptides stimulate cyclic guanosine mono-
phosphate (cGMP) production by binding to natriuretic
peptide receptors A (NPR-A) and B (NPR-B), leading
to natriuresis, vasorelaxation, and other effects [12, 13].

The natriuretic peptides are broken down through
NPR-C-mediated internalization followed by lysosomal
degradation and enzymatic degradation by neutral endo-
peptidase (NEP), which is expressed in various tissues.
NEP is found in tissues such as the endothelium, muscle
cells, kidney tubules, and nerve cells [14]. NEP also
plays a crucial role in clearing amyloid peptides in the
brain, particularly amyloid-beta peptides (Af), linked to
Alzheimer's disease'. NEP inhibition to preserve natriure-
tic peptides was explored for heart failure therapy. While
omapatrilat showed no added benefit over ACE inhibition
alone, a combined AT receptor antagonist and neprilysin
inhibitor (valsartan/sacubitril, LCZ696) demonstrated
positive outcomes for heart failure patients [15].

This study aimed to determine the effect of dapa-
gliflozin on serum NT-proBNP level in ADHF and its
relationship with weight.

Material and methods

Study design and setting. A prospective Interventional
study was done in AL-Nassiriyah Heart Center between
October 2023 and April 2024, a study was conducted at AL-
Nassiriyah Heart Center, in the coronary care unit (CCU),
in Thi-Qar city southern of Irag. One hundred subjects both
males and females were enrolled in study after describing
the study's goals, gauging patient satisfaction, and getting
informed consent from the subjects.

Inclusion criteria

1. Study enrolled patients aged >18 years who were
hospitalized within 24 hours for hypervolemic acute
decompensated HF (with evidence of congestion), whose
planned treatment was intravenous administration of loop
diuretics. Patients were included in the study if they met the
following criteria: At least one symptom of HF (respiratory
discomfort or orthopnea); At least one clinical sign of HF
(peripheral edema, engorged jugular vein, 5-pound weight gain,
or pulmonary congestion on chest x-ray or lung ultrasound).

2. An estimated glomerular filtration rate (¢GFR) of no
<30 ml/min/1.73 m?, determined using the Modification of
Diet in Renal Disease (MDRD) formula.

3. History of type II diabetes.

Exclusion criteria

1. Type 1 diabetes mellitus.

2. Cardiogenic shock.

3. Patients undergoing continuous ambulant peritoneal
dialysis/patients on hemodialysis.

' Fagerheim S. Natriuretic peptides as therapeutic agents: Project thesis.
Candidate no.: 2144. https://www.duo.uio.no/handle/10852/68262
(23 June 2019).
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4. Unstable patients; acute coronary syndrome, chronic
obstructive pulmonary disease (COPD), patients requiring
mechanical ventilation; use of intravenous inotropes or vaso-
pressors.

5. Dyspnea primarily due to non-cardiac causes.

6. Scheduled or recent percutaneous or surgical coronary
intervention within 30 days (patients already hospitalized
for ADHF triggered by an acute myocardial infarction or
pulmonary embolism).

7. Signs of ketoacidosis and/or hyperosmolar hyper-
glycemic syndrome.

8. Pregnant or nursing (lactating) women.

9. HF due to drug toxicity.

10. Severe kidney disease with a glomerular filtration
rate (GFR) below 30 ml/min/1.73 m?.

11. Child-Pugh class C liver failure.

12. Severe valvular heart disease.

Participants and studied groups. Study enrolled (118)
(type II) diabetic patients who were admitted to cardiac care
unit for hypervolemic ADHF with evidence of congestion,
had left ventricular ejection fraction (LVEF) 40% or below.
All patients were diagnosis by a specialist cardiologist based
on the European Society of Cardiology (ESC), 18 patients
were excluded because they didn't meet inclusion criteria. 100
enrolled patients were divided into two group:

» Control group (Group A) involved (50patients), given
iv furosemide (120 mg/day).

» Studied group (Group B) involved (50patients), given
iv furosemide (120 mg/day) plus 10 mg dapagliflozin tablet
daily.

Blood samples (5 ml each) were collected from each
subject at admission and at 4™ day from admission using gel
tube, were centrifuged to obtain serum. Then serum refrigerated
at -40 °C for further using to determine serum NT-proBNP and
other biochemical parameters.

Determination of serum NT-proBNP. The kit (Hotgen
Biotech Company, Tangpu (Beijing) Technology Co., Ltd,
China) employs a combination of Up-converting Phosphor
Technology (UPT) with sandwich immunochromatography.
The reaction zone (T band) on the NC membrane of the test
cassette is coated with NT-proBNP antibody while the control
zone (C band) is coated with goat anti mouse antibody. When
diluted sample containing NT-proBNP is added to the sample
cavity on the test cassette, capillary effect causes the fluid to
flow to the other end. During the migration, NT-proBNP in
the sample first binds to NT-proBNP antibody coated on the
Up-Converting Phosphor (UCP) nanoparticles, then binds to
the NT-proBNP antibody immobilized on the T line, forming
antibody-antigen-antibody-UCP complex, and the rest
UCP nanoparticles flows forward and binds to the goat anti-
mouse antibody on the C line, forming secondary antibody-
antibody-UCP complex. UCP particles emit visible light
when excited by infrared source. The intensity of the emission
from the UCP particles at the T line and C line are measured
simultaneously and the ratio (T/C) of the emission intensity is
proportional to the NT-proBNP concentration in the sample.
NT-proBNP concentration is automatically calculated by
reference to a calibration curve stored in the UPT system and
displayed on the screen of the instrument. The procedure done
according to company manufacture directions. The kit used
was Cardiac Rapid Test Kit (Beijing Hotgen Biotech Co., Ltd,
China; Cat. No. C2880709).

Determination of Serum Potassium. Sodium tetra phe-
nyl boron reacts with potassium ions in a protein free alka-
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line medium to produce a turbid suspension of potassium
tetra phenyl boron. The amount of turbidity produced is
proportional to the potassium concentration. The kit used was
Randox Potassium (Colorimetric & UV) kit (Randox, France;
Cat. No. PT3852).

Determination of Serum Sodium. The present method
is based on reaction of sodium with a selective chromogen
producing a chromophore whose absorbance varies directly as
the concentration of sodium in the test specimen. The kit used
was Randox Sodium (Enzymatic) kit (Randox, France; Cat.
No. NA3851).

Determination of Urinary Sodium Excretion. Sodium
was measured using ion-selective electrodes utilizing an
indirect (diluted) method where urine samples are auto-
matically diluted at 1:46 ratio (standard range) or 1:31
(under range) using ISE diluent. The electrodes of (Sodium)
have a membrane with an open liquid junction that is ion-
selective. The reference electrode uses the same design of
the ion-electrode and it is exclusively used as a reference for
every measurement. The difference of all voltages between
the reference electrode and any ion-selective electrode is
a measure for the concentration of individual ion. For every
test, the voltages of both ISE internal standard and diluted
sample solution is measured for type of ion (Sodium). The
resulting voltages are converted into operator readable results.
The kit used was ISE SODIUM ELECTR. cobas c 111 system
kit (Roche, Germany; Cat. No. 04838084001).

Determination of serum Urea. Urea in serum is hydro-
lysed to ammonia in the presence of urease. The ammonia is
then measured photometrically by Berthelot's reaction. The
kit used was Randox Urea (Kinetic) kit (Randox, France; Cat.
No. UR446).

Determination of serum Creatinine. Creatinine in alkaline
solution reacts with picric acid to form a colored complex.
The amount of the complex formed is directly proportional to
the creatinine concentration. The kit used was Randox Jaffe
Creatinine Assay kit (Randox, France; Cat. No. CR510).

Basic medications and therapy included: Piozex (Furo-
semide) Ampule 20 mg/2 ml (Pioneer) and Exorena (Dapa-
gliflozin) Film-Coated Caplet 10 mg (Sama-Alfayhaa/
Basrah-Iraq). Other included: Anti-Lipid: Atorvastatin tablet
40 mg 1x1, ACELI: Lisinopril tablet 10 mg 1x1, Beta blockers:
Bisoprolol tablet 5 mg 1x1, Anticoagulant: Heparin vial 1cc
x4, Antiplatelet: Aspirin tablet 100 mg 1x1 and Plavix tablet
75 mg 1x1, in addition to Lansoprazole capsule 30 mg 1X2,
Aldactone tablet 25 mg, Cordarone tablet 200 mg 1x1 and
Oral antidiabetic (Amaryl 4 mg 1x1, Glucophage 500 mg 1x2,
Diamicron 60 mg 1X 1, Meligamet tablet 50/1000 mg 1x1).

Ethical approval. A research proposal explaining the
goal of the study and data collection methods was presented
to the university committee in accordance with the stan-
dards of the division of graduate studies in the College of
Pharmacy/University of Basrah. The present study's proposal
was approved and sent to ThiQar Health Department's
Committee. The mentioned center's ethical approval com-
mittee gave their approval (EC57 at 01/06/2023).

Statistical Analysis. The statistical analysis was done
using SPSS v 23 the results were expressed as mean * standard
deviation (mean * SD). Data expressed as n (%) compared
by using analyzed Chi-square analysis. It was used t-test to
compare study groups. Pearson's correlation was applied
to determine the relationship among the present study
parameters. P-values (p<0.05) were considered statistically
significant.
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Table 1
Demographic characteristics of participants
Parameters Group A, n (%) Group B, n (%) p-value
Sex
Male 24 (48) 26 (52) 0.321
Female 26 (52) 24 (48)
Age Distribution (years)
20-29 years 5(10) 3 (6) 0.004
30-39 years 7 (14) 5(10)
40-49 years 8 (16) 8 (16)
50-59 years 8 (16) 11 (22)
60-69 years 9 (18) 10 (20)
>70 years 13 (26) 13 (26)
Mean+SD 60.04+15.01 59.12£15.59 0.138
Range 20-82 20-82
Smoker
Smoker 15 (30) 18 (36) 0.005
Nonsmoker 35(70) 32 (64)
Duration of disease
1-5 years 38 (76) 40 (80) 0.006
6-10 years 12 (24) 10 (20)
Note: The p-value is statistically significant at the 0.05 level; Data denoted as Mean+Standard Deviation.
Table 2

Assessment of body weight and body mass index of participants
Parameters Group A Group B p-value
Wight (Kg) At admission 81.40+12.13 81.5619.56 0.092
(Mean£SD) At 4™ day 79.56+12.07 78.58+4.17 0.032*

P-value 0.008* 0.029*
BMI (Kg/m?) At admission 29.08+4.45 29.58+4.54 0.067
(Mean£SD) At 4™ day 28.42+4.47 27.29+3.21 0.026*

P-value 0.004* 0.006*

Note: The p-value is statistically significant at the 0.05 level; * — significant compared at admission to group at 4™ day; ** — significant compared A to
B admission to hospital; Data denoted as Mean+Standard Deviation; BMI — Body mass index; Kg — Kilogram; Kg/m*> — Kilogram per square meter.

Table 3
Assessment of serum NT-proBNP concentration of participants
Group A Group B p-value
proBNP (pg/ml) At admission 5907.32+1400.00 6448.00%1686.00 0.083
(Mean£SD) At 4™ day 3758.001£924.18 3360.00+1172.00 0.004*
P-value 0.007* 0.002*

Note: The p-value is statistically significant at the 0.05 level; * — significant compared at admission to group at 4" day; ** — significant compared A to B
admission to hospital; Data denoted as MeantStandard Deviation; NT-proBNP — N-terminal fragment of brain natriuretic propeptide; pg/ml —

picograms per milliliter.

Results

The description of investigated group was shown
in (Table 1) 100 patients with ADHF were enrolled in
the study 50 patients were treated with iv Furosemide
(group A) 24 (48%) of them were males and the
remaining 26 (52%) were females while, other 50 pa-
tients treated with iv Furosemide plus dapagliflozin
(group B) 26 (52%) males while, other 24 (48%) fe-
males. Age distribution among participants showed that
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26% of the patients in the both groups (A and B) and
age groups more than 70 years, whereas patients younger
than 30 years represent 10%, 6% in groups (A & B)
respectively listed in (Table 1).

Table 2 showed significant reduction in body
weight and BMI of patients during 4™ day of hospital
admission compared with days of admission in both
groups (A and B) (group A: 79.56+12.07 vs 81.40+12.13;
group B: 78.58+4.17 vs 81.56+9.56).
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Table 4
Some clinical features of participants at hospital admission and during 4™ day of admission

Parameter Group A (Mean£SD) Group B (Mean£SD) p-value

SpO, At admission 87.8613.96 87.6812.84 0.086
At 4" day 91.21£2.50 94.8212.62 0.007*
p-value 0.003* 0.007*

Heart rate (beat/minute) At admission 102.68+6.86 104.30£8.72 0.079
At 4™ day 87.58+6.05 82.641+4.42 0.028*
p-value 0.037* 0.001*

SBP At admission 141.20+26.48 151.53%+18.95 0.007*
At 4™ day 125.18+15.16 131.18%15.58 0.068
p-value 0.029* 0.041*

DBP At admission 76.71+8.80 76.79£8.49 0.081
At 4™ day 72.00£5.79 73.59£6.38 0.104
p-value 0.005* 0.041*

EF At admission 36.5614.45 32.27£3.56 0.004

Note: The p-value is statistically significant at the 0.05 level; * — significant compared at admission to group at 4" day, ** — significant compared A to
B admission to hospital; Data denoted as MeanztStandard Deviation; SpO, — Oxygen Saturation, SBP — Systolic Blood Pressure, DBP — Diastolic
Blood Pressure, EF — Ejection Fraction.

Table 5
Assessment of serum urea concentration of participants
Group A Group B p-value
Urea (mg/dL) At admission 48.08+14.88 41.48+5.93 0.006*
(Mean+SD) At 4" day 56.20%8.10 50.62+7.21 0.023*
p-value 0.000* 0.018*

Note: The p-value is statistically significant at the 0.05 level; * — significant compared at admission to group at 4" day, ** — significant compared A to B

admission to hospital; Data denoted as Mean®Standard Deviation; mg/dL — milligram per deciliter.

Table 6
Assessment of serum creatinine concentration of participants
Group A Group B p-value
Creatinine (mg/dL) At admission 0.87£0.12 0.96+0.14 0.021*
(Mean£SD) At 4™ day 0.98%0.21 1.21£0.23 0.038*
P-value 0.013* 0.022*

Note: The p-value is statistically significant at the 0.05 level; * — significant compared at admission to group at 4" day, ** — significant compared A to B

admission to hospital; Data denoted as MeantStandard Deviation; mg/dL —

Table 3 showed no significant difference in se-
rum NT-proBNP concentration at day of admission
between groups (A and B) while both groups (A and B)
showed significant reduction in serum NT-proBNP
concentration during 4™ day of admission.

Results in Figure 1 showed that patients display
a positive correlation body weight with serum con-
centration of NT-proBNP in both groups (A and B)
(r=0.38, p=0.048; r=0.46, p=0.003) respectively.

Some Clinical Features of Participants at Hospi-
tal Admission and During 4" day of admission: Tab-
le 4 showed (SpO,, HR, blood pressure and EF) of
all participants in both groups (A and B). There was
no significant difference between the mean SpO,
at admission, while there was significant elevation
(p=0.007) between the mean of SpO, during 4" day
in groups (A) and group (B). At the same time 40%
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milligram per deciliter.

of patients in group B had SpO, >95 during 4" day
(p=0.007) compared to patient in group A (14%).

There was significant reduction in HR of patients
at 4™ day of admission in both groups (A and B) as
compared to their mean at hospital admission.

Regarding blood pressure, there was significant
(p=0.041) reduction in systolic BP and diastolic BP
of group B during 4™ day compared to their values
at hospital admission. In the same manner patients in
group A showed significant reduction in systolic BP and
diastolic BP during 4" day of admission compared with
their values at admission. While, there was significant
difference in EF between groups A and B.

Table 5 showed that serum urea concentrations
in groups (A) were significantly higher on the day
of hospital admission and on the fourth day of
hospitalization than in groups (B). Additionally, the
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blood urea concentrations of both groups (A and B)
demonstrated a significant rise on the fourth day of
admission as comparison to the day of admission
(group B: 50.62%7.21 vs 41.48%5.93, p=0.018; group A:
56.20£8.10 vs 48.08+14.88, p<0.0001).

Table 6 showed that serum creatinine concentra-
tions in groups (B) were significantly higher on the
day of hospital admission and on the fourth day of
hospitalization than in groups (A). At the same time
both groups (A and B) showed significant elevation
in serum urea concentration at 4" day of admission as
compared to the day of admission (group A: 0.98+0.21
vs 0.87£0.12, p=0.013; group B: 1.21£0.23 vs 0.96+0.14,
p=0.022).

Discussion

HF is a major health problem that affects both
genders and it represents a leading cause of morbidity
and mortality despite optimal medical and device
treatment; deaths from HF account for 35% of the total
cardiovascular disease mortality in women. Women
represent approximately a quarter of people with HF
with reduced ejection fraction (HFrEF), while they
account for over half of those with HF with preserved
EF (HFpEF) [16]. Women with HF showed typical
demographic and clinical characteristics they were
older, and had higher BMI, and systolic blood pressure.
This pattern has consistently been reported in many
studies as characteristic for women with HF. Women
more frequently suffered from diabetes and had worse
health-related quality of life. Among men, ischemic
heart disease and myocardial infarctions were the main
etiological factors for heart failure, which correspond
to higher frequencies of pre-existing heart failure and
more previous hospitalizations in men than in women
[17]. For patients <55 years, the risk of either of these
outcomes decreased with increasing age up to age 55.
After 55 years of age, the risk for death or all-cause
hospitalization, and death or HF hospitalization,
increased with increasing age. The higher risk of
hospitalization for any cause and non-cardiovascular
hospitalization 30 days after discharge in older patients
identified in this analysis is likely a reflection of the
increased comorbidities within this age group [18].

There were no significant differences in body
weight and BMI between groups (A and B) of patients at
admission. However, body weight and BMI of group B
patients during 4™ day of admission where significantly
lower compared to patient during 4™ day of admission in
group A.

It was found that dapagliflozin, compared with
control, reduced NT-proBNP levels in patients
with HFrEF. Dapagliflozin also reduced the risk of
worsening HF events and cardiovascular death, and
improved symptoms, across the spectrum of baseline
NT-proBNP levels. Also, it was confirmed the strong
association between higher NT-proBNP levels and
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Figure I The correlation of weight with serum NT-proBNP.

Note: The p-value is statistically significant at the 0.05 level; r — cor-
relation coefficient, A — iv Furosemide, B — iv Furosemide plus dapa-
gliflozin, pg/ml — picograms per milliliter, Kg — kilogram.

worse outcomes in HFrEF. Because body weight
and NT-proBNP were decreased at 4™ day of drug
treatment, fluid loss must have been induced at the
same time. Importantly, fluid loss itself generally leads
to neurohumoral activation. Consistently, plasma renin
activity and plasma aldosterone concentration were
increased in dapagliflozin group [19].

Limitations of the study. A larger cohort of patients
is required to confirm the results of the current
study. Guidelines recommend that patients should
be euvolaemic at discharge, and the rationale for
oral diuretic on discharge is to prevent recurrence of
congestion. However, many patients leave the hospital
with residual signs of congestion, and those who do
are at greater risk of adverse outcomes. Achieving
decongestion during admission and being "alive
and well" at a specific time point after discharge are
important outcomes for patients and clinicians. This
may be achievable in a large pragmatic trial of adjuncts
to diuretic therapy using a combination of established
diuresis and decongestion endpoints at the point of
discharge and a combination of hospitalization and
mortality endpoints and quality of life (QoL).

Conclusion
The present study has reported a positive effect of
dapagliflozin to reduce level of NT-proBNP and weight



Kapouosackynapnas mepanus u npoghuraxmura. 2025;24

in patient with ADHF. Dapagliflozin also reduced
the risk of worsening HF events and cardiovascular
death, and improved symptoms, across the spectrum
of baseline NT-proBNP levels. Also, it was confirmed
the strong association between higher NT-proBNP
levels and worse outcomes in HFrEF. Because body
weight and NT-proBNP were decreased at 4™ day of
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