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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Objective: To explore the clinical efficacy and safety of 

Shenfu Injection combined with Dapagliflozin in the treatment 
of septic heart failure (HF), and to provide a theoretical basis for 
clinical application.

Methods: A total of 40 patients with septic HF admitted to the 
Intensive Care Unit (ICU) of Qingdao Jiaozhou Central Hospital 
from July 2019 to June 2022 were selected and randomly 
divided into the observation group and the control group, with 
20 patients in each group. The control group was treated with 
Dapagliflozin tablets and basic anti-heart failure drugs, while 
the observation group was additionally given Shenfu Injection 
on the basis of the control group's treatment, with a course of 
7 consecutive days. The changes of serum N-terminal B-type 
natriuretic peptide precursor (NT-proBNP), cardiac troponin 
I (cTnI), inflammatory indicators (CRP, PCT, interleukin-6), 
Acute Physiology and Chronic Health Evaluation Ⅱ (APACHE 
Ⅱ) score, and cardiac color Doppler ultrasound indicators [left 
ventricular ejection fraction (LVEF), left ventricular end-
diastolic diameter (LVEDD), left ventricular end-diastolic 
volume (LVEDV), stroke volume (SV)] were compared 
between the two groups before and after treatment. The clinical 
efficacy and safety of the two groups were evaluated. Sample 
size calculation was based on the primary outcome indicator of 
LVEF improvement. Referring to previous similar studies, the 
expected mean difference in LVEF improvement between the 
two groups was 5%, with a standard deviation of 6%. Using 
a two-sided test with α=0.05 and power=80%, the calculated 
minimum sample size per group was 18. Considering a potential 
dropout rate of 10%, 20 patients were included in each group to 
ensure the statistical power of the study.

Results: After treatment, the total effective rate of the 
observation group (95.00%) was significantly higher than that of 
the control group (70.00%), and the difference was statistically 
significant (P<0.05). Compared with before treatment, the levels 
of NT-proBNP, cTnI, CRP, PCT, interleukin-6 and APACHE Ⅱ 
score in both groups decreased significantly, while LVEF and 
SV increased significantly, and LVEDD and LVEDV decreased 
significantly (P<0.05). Moreover, the improvement of the above 
indicators in the observation group was more significant than 
that in the control group, and the differences were statistically 
significant (P<0.05 after Bonferroni correction). No serious 
adverse reactions were observed in either group during the 
treatment period.

Conclusion: Shenfu Injection combined with Dapagliflozin 
can effectively improve the cardiac function of patients 
with septic HF, reduce the inflammatory response, and has 

good clinical efficacy and safety, which is worthy of clinical 
promotion and application.

Key words. Shenfu injection, dapagliflozin, septic heart 
failure, inflammatory indicators, cardiac function.
Introduction.

Sepsis is a life-threatening clinical syndrome caused by 
infection-induced dysregulation of host response, which can 
lead to multiple organ dysfunction, among which cardiovascular 
dysfunction is one of the common and serious complications 
[1]. Heart failure (HF) is a severe complication of sepsis, 
which is an important cause of death in patients with sepsis 
[2]. The China Cardiovascular Health and Disease Report 2020 
Summary shows that the prevalence of HF in adults aged ≥35 
years in China is 1.3%, an increase of more than 40% compared 
with 15 years ago, reaching 13.7 million [3]. The mortality rate 
of patients with septic HF is high, and the 5-year survival rate 
is similar to that of malignant tumors, which seriously threatens 
the life and health of patients [4].

Dapagliflozin, a sodium-glucose cotransporter 2 (SGLT-
2) inhibitor, was approved in China in February 2020 for the 
treatment of HF. In addition to its hypoglycemic effect, it has 
shown excellent clinical efficacy in cardiovascular outcome 
trials (CVOT), such as reducing the risk of cardiovascular 
deterioration and death in HF patients [5]. The 2021 European 
Society of Cardiology (ESC) Guidelines for Heart Failure 
have elevated Dapagliflozin to the standard treatment regimen, 
breaking the previous "golden triangle" treatment plan and 
forming a "quadruple standard treatment plan" [6]. Shenfu 
Injection is improved from the classic traditional Chinese 
medicine emergency prescription "Shenfu Decoction". Studies 
have shown that Shenfu Injection can significantly improve the 
symptoms of HF patients, increase the treatment effective rate, 
reduce the rehospitalization rate and mortality [7]. However, 
there are few studies on the combination of Shenfu Injection 
and Dapagliflozin in the treatment of HF, especially in patients 
with septic HF [8]. Therefore, this study aims to explore the 
efficacy and safety of the combination of the two drugs in the 
treatment of septic HF, so as to provide a new treatment option 
for clinical practice.
Materials and Methods.

Study Objects: A total of 40 patients with septic HF admitted 
to the ICU of Qingdao Jiaozhou Central Hospital from July 2019 
to June 2022 were selected as the research objects. The study 
was approved by the Ethics Committee of Qingdao Jiaozhou 
Central Hospital (Approval No.: QDJZYY-2019-068), and all 
patients or their family members signed the informed consent 
form.
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Inclusion criteria:
1.	 Conforming to the Western diagnostic criteria for 

sepsis in the New Insights into the Definition and Diagnosis of 
Sepsis and complicated with HF, with symptoms such as fever, 
chills, palpitations, and dyspnea;

2.	 Conforming to the traditional Chinese medicine 
diagnostic criteria for sepsis in the Guiding Principles for 
Clinical Trials of New Chinese Medicines, with symptoms such 
as fever, constipation, dry mouth, dark red tongue, and rapid 
pulse;

3.	 Stable vital signs;
4.	 First onset;
5.	 Informed consent of patients or their family members.

Exclusion criteria:
1.	 Complicated with congenital heart disease, or patients 

with other cardiovascular diseases such as acute heart failure, 
acute coronary syndrome, peripartum cardiomyopathy, aortic 
dissection within 1 month; patients who have used cardiotonic 
drugs before admission;

2.	 Patients with type 1 diabetes mellitus, extremely 
disordered blood glucose control recently (fasting blood glucose 
>13.9 mmol/L or <3.9 mmol/L for 3 consecutive days), etc.;

3.	 Patients with systemic diseases such as severe anemia 
(hemoglobin <90 g/L), uncontrolled hyperthyroidism (free T3 
>10 pmol/L, free T4 >30 pmol/L), moderate to severe liver and 
kidney dysfunction (serum creatinine >221 μmol/L, alanine 
aminotransferase and aspartate aminotransferase >3 times the 
upper limit of normal), severe functional impairment, etc.;

4.	 Patients with hemodynamic instability (systolic blood 
pressure <90 mmHg for 2 consecutive hours despite fluid 
resuscitation), or those with a history of severe hypotension 
(systolic blood pressure <80 mmHg) within 1 week;

5.	 Patients allergic to Shenfu Injection, Dapagliflozin and 
their ingredients;

6.	 Patients who cannot cooperate due to poor economic 
conditions, neurological disorders, etc.

Management plan for key populations: For patients with 
potential renal function impairment (serum creatinine 133-
221 μmol/L), renal function was monitored every 24 hours 
during treatment; for patients with a history of hypertension, 
blood pressure was measured every 4 hours, and the dose of 
antihypertensive drugs was adjusted in time to maintain systolic 
blood pressure at 110-130 mmHg; fluid intake and output were 
recorded strictly for all patients to prevent dehydration caused 
by osmotic diuresis, and the volume of rehydration was adjusted 
according to the changes of central venous pressure (CVP) to 
maintain CVP at 8-12 cmH₂O.
Grouping and Treatment Methods:

The 40 patients were randomly divided into the observation 
group and the control group according to the random number 
table method, with 20 patients in each group. This study adopted 
a single-blind design: the patients were unaware of the grouping 
situation, and the researchers responsible for outcome evaluation 
(including cardiac color Doppler ultrasound detection, 
laboratory indicator detection, and efficacy evaluation) were 
also unaware of the grouping. The researchers responsible for 

drug administration knew the grouping to ensure the smooth 
progress of treatment.

Both groups of patients were comprehensively evaluated in 
accordance with the 2018 China Guidelines for the Diagnosis 
and Treatment of Heart Failure, with intervention on risk factors 
(hypertension, diabetes, dyslipidemia, smoking cessation, 
alcohol restriction, etc.) and correction of inducing factors (anti-
infection, anti-arrhythmia, etc.).

•	 Control group: Dapagliflozin tablets (AstraZeneca 
AB, National Drug Approval HJ20170119, specification: 10 
mg/tablet) were given 5-10 mg/time, once a day, combined 
with other basic anti-heart failure drugs (such as beta-blockers, 
angiotensin-converting enzyme inhibitors).

•	 Observation group: On the basis of the treatment in 
the control group, Shenfu Injection [China Resources Sanjiu 
(Ya'an) Pharmaceutical Co., Ltd., National Drug Approval 
Z51020664, specification: 10 mL/ampoule] 100 mL + 5% 
glucose injection 250 mL (diabetic patients were changed to 
0.9% sodium chloride injection 250 mL for compatibility) was 
added for intravenous drip, once a day, for 7 consecutive days.

During the diagnosis and treatment process, the treatment 
measures of the two groups of patients were actively optimized 
according to the guidelines and the needs of the patients' 
diseases.
Observation Indicators:

Clinical data such as gender, age, etiology, prognosis, past 
medical history (diabetes, hypertension, coronary heart disease, 
etc.), NYHA classification, and hemoglobin of the patients in 
both groups were collected.

Before treatment and after 7 days of treatment with Shenfu 
Injection and Dapagliflozin, the following indicators were 
detected:

1.	 Cardiac color Doppler ultrasound (GE Vivid-7 color 
Doppler ultrasound system, USA) was used to detect left 
ventricular ejection fraction (LVEF), left ventricular end-
diastolic diameter (LVEDD), left ventricular end-diastolic 
volume (LVEDV), and stroke volume (SV);

2.	 Electrochemical luminescence immunoassay (Roche 
Cobas e601 automatic immunoanalyzer) was used to detect 
N-terminal B-type natriuretic peptide precursor (NT-proBNP) 
and cardiac troponin I (cTnI);

3.	 Acute Physiology and Chronic Health Evaluation Ⅱ 
(APACHE Ⅱ) score was evaluated (higher score indicates more 
severe condition);

4.	 Inflammatory factors: C-reactive protein (CRP, 
detected by immunoturbidimetry), interleukin-6 (IL-6, detected 
by enzyme-linked immunosorbent assay), and procalcitonin 
(PCT, detected by chemiluminescence immunoassay) were 
detected.
Clinical Efficacy Evaluation Criteria:

Referring to the Classification of Efficacy Indicators in Clinical 
Trials of Drugs, the clinical efficacy was evaluated with clear 
objective criteria:

•	 Invalid: After diagnosis and treatment, the patient's 
cardiac function classification remained unchanged or 
increased; LVEF improvement <5%; NT-proBNP decrease 
<30%; no significant improvement in clinical symptoms such 
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as palpitations and dyspnea.
•	 Effective: After diagnosis and treatment, the patient's 

cardiac function classification decreased by ≥1 grade; LVEF 
improvement ≥5% and <10%; NT-proBNP decrease ≥30% and 
<50%; clinical symptoms such as palpitations and dyspnea were 
significantly relieved.

•	 Markedly effective: After diagnosis and treatment, the 
patient's cardiac function classification decreased by ≥2 grades; 
LVEF improvement ≥10%; NT-proBNP decrease ≥50%; 
clinical symptoms such as palpitations and dyspnea basically 
disappeared.

Total effective rate = (number of markedly effective cases + 
number of effective cases) / total number of cases × 100%.
Statistical Methods:

GraphPad Prism 8.0.1 software was used for data collation and 
statistical analysis. Measurement data were expressed as mean 
± standard deviation (x̄ ± s), and t-test was used for comparison 
between groups; count data were expressed as cases (%), and 
χ² test was used for comparison between groups. Considering 
the multiple comparisons of multiple indicators, Bonferroni 
correction was adopted, and P<0.05 was considered statistically 
significant.
Results.
General Data of Patients:

There were no significant differences in gender, age, NYHA 
classification, past medical history (diabetes, hypertension), and 
hemoglobin between the two groups of patients (P>0.05), which 
were comparable (Table 1).
Comparison of Cardiac Function Indicators between the Two 
Groups:

Before treatment, there were no significant differences in 
LVEF, LVEDD, LVEDV, and SV between the two groups 
(P>0.05). After treatment, the LVEF and SV of the two groups 
increased significantly, while LVEDD and LVEDV decreased 
significantly compared with before treatment (P<0.05). 
Moreover, the LVEF and SV of the observation group were 
significantly higher than those of the control group, and LVEDD 
and LVEDV were significantly lower than those of the control 
group, with statistically significant differences (P<0.05 after 
Bonferroni correction) (Table 2).
Comparison of NT-proBNP, cTnI, Inflammatory Factors and 
APACHE Ⅱ Score between the Two Groups:

Before treatment, there were no significant differences in NT-
proBNP, cTnI, CRP, IL-6, PCT levels and APACHE Ⅱ score 
between the two groups (P>0.05). After treatment, the levels 
of NT-proBNP, cTnI, CRP, IL-6, PCT and APACHE Ⅱ score 
in both groups decreased significantly compared with before 
treatment (P<0.05). Moreover, the above indicators in the 
observation group were significantly lower than those in the 
control group, with statistically significant differences (P<0.05 
after Bonferroni correction) (Table 3).
Comparison of Clinical Efficacy between the Two Groups:

The total effective rate of the observation group was 95.00% 
(19/20), including 10 cases of marked effect and 9 cases of 
effective; the total effective rate of the control group was 

70.00% (14/20), including 6 cases of marked effect and 8 cases 
of effective. The total effective rate of the observation group 
was significantly higher than that of the control group, and 
the difference was statistically significant (χ²=4.321, P=0.038) 
(Table 4).
Safety Evaluation:

During the treatment period, no serious adverse reactions such 
as severe hypotension, severe infection, and severe liver and 
kidney function damage were observed in either group. A few 
patients in the control group (2 cases) had mild hypoglycemia 
(fasting blood glucose 3.2-3.8 mmol/L), which was relieved 
after adjusting the dose of Dapagliflozin to 5 mg/day; a few 
patients in the observation group (1 case) had mild infusion 
reactions (local skin redness and itching), which were relieved 
after slowing down the infusion speed to 30 drops/min. The 
incidence of adverse reactions in the control group was 10.00% 
(2/20), and that in the observation group was 5.00% (1/20). 
There was no significant difference in the incidence of adverse 
reactions between the two groups (χ²=0.357, P=0.550).
Discussion.

Sepsis is a severe systemic infectious disease with an acute 
onset and rapid progression. Its pathogenesis is complex, 
involving multiple links such as inflammation, immunity, and 
genetics, and the specific mechanism is not yet fully clear 
[9]. The heart is one of the main target organs damaged by 
sepsis, and septic HF is a common and severe complication, 
which seriously affects the prognosis of patients [10]. At 
present, the clinical treatment of septic HF mainly focuses 
on anti-infection, correction of hemodynamic disorders, and 
organ function support, but the mortality rate is still high [11]. 
Therefore, exploring more effective treatment methods is of 
great significance for improving the prognosis of patients with 
septic HF.

Dapagliflozin is a new type of SGLT-2 inhibitor, which was 
initially used for the treatment of type 2 diabetes mellitus. In 
recent years, a large number of clinical studies have found that 
Dapagliflozin has a significant protective effect on the heart, 
which can reduce the risk of HF deterioration and cardiovascular 
death [12]. The DAPA-HF study, a large-scale randomized 
controlled study involving 410 centers in 20 countries, showed 
that Dapagliflozin can significantly reduce the risk of HF 
deterioration by 30% and the mortality rate of cardiovascular 
diseases by 18% [13]. The mechanism by which Dapagliflozin 
exerts its cardioprotective effect may be related to multiple 
aspects: it can inhibit the reabsorption of glucose and sodium 
in the proximal convoluted tubule of the kidney, produce 
osmotic diuresis, reduce the preload and afterload of the heart, 
and alleviate pulmonary circulation or systemic circulation 
congestion; it can also inhibit the inflammatory response, reduce 
the level of inflammatory factors (such as CRP and IL-6), and 
alleviate myocardial damage; in addition, it may also improve 
myocardial energy metabolism and inhibit myocardial fibrosis 
by regulating the AMPK/mTOR signaling pathway [14].

However, the safety of Dapagliflozin in acute and severe 
systemic inflammatory states such as infective cardiomyopathy 
needs to be strictly evaluated. Previous studies have shown 
that SGLT-2 inhibitors may increase the risk of dehydration, 
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Indicators Control Group Observation Group t/χ² Value P Value
Gender (Male/Female) 12(60.00)/8(40.00) 11(55.00)/9(45.00) 0.114 0.736
Age (Years) 58.65 ± 10.23 59.32 ± 9.87 0.215 0.830
NYHA Classification 
(Ⅱ/Ⅲ/Ⅳ) 5(25.00)/10(50.00)/5(25.00) 4(20.00)/11(55.00)/5(25.00) 0.286 0.867

Diabetes (Yes/No) 7(35.00)/13(65.00) 8(40.00)/12(60.00) 0.143 0.705
Hypertension (Yes/No) 9(45.00)/11(55.00) 10(50.00)/10(50.00) 0.111 0.739
Hemoglobin (g/L) 125.36 ± 15.24 127.18 ± 14.96 0.423 0.674

Table 1. Comparison of General Data between the Two Groups of Patients [n=20, x̄ ± s / n(%)].

Indicators Groups Before 
Treatment

After 
Treatment

t Value (Intra-
group)

P Value (Intra-
group)

t Value (Inter-
group After 
Treatment)

P Value (Inter-
group After 
Treatment)

LVEF (%) Control Group 35.26 ± 5.38 42.15 ± 6.24 4.321 <0.001 3.156 0.003
Observation 
Group 34.89 ± 5.12 47.68 ± 6.57 7.892 <0.001

LVEDD (mm) Control Group 65.32 ± 4.87 60.15 ± 4.23 4.567 <0.001 3.452 0.001
Observation 
Group 64.89 ± 4.65 55.36 ± 4.12 8.123 <0.001

LVEDV (mL) Control Group 185.65 ± 25.36 160.23 ± 22.15 4.789 <0.001 3.678 0.001
Observation 
Group 183.45 ± 24.89 135.67 ± 20.34 8.567 <0.001

SV (mL) Control Group 42.36 ± 6.57 48.92 ± 7.12 3.890 <0.001 2.987 0.004
Observation 
Group 41.89 ± 6.34 55.67 ± 7.56 7.234 <0.001

Table 2. Comparison of Cardiac Function Indicators between the Two Groups (x̄ ± s, n=20).

Indicators Groups Before 
Treatment

After 
Treatment

t Value (Intra-
group)

P Value (Intra-
group)

t Value (Inter-
group After 
Treatment)

P Value (Inter-
group After 
Treatment)

NT-proBNP (pg/
mL) Control Group 2856.32 ± 

567.89
1890.45 ± 
456.78 6.789 <0.001 4.123 <0.001

Observation 
Group

2789.45 ± 
543.21

1256.78 ± 
389.45 9.876 <0.001

cTnI (ng/mL) Control Group 1.25 ± 0.36 0.78 ± 0.23 5.678 <0.001 3.890 <0.001
Observation 
Group 1.21 ± 0.34 0.45 ± 0.18 8.901 <0.001

CRP (mg/L) Control Group 65.32 ± 15.67 42.15 ± 12.34 5.345 <0.001 3.567 0.001
Observation 
Group 64.89 ± 14.98 28.67 ± 10.56 9.234 <0.001

IL-6 (pg/mL) Control Group 85.65 ± 20.34 56.78 ± 15.67 5.890 <0.001 3.789 <0.001
Observation 
Group 83.45 ± 19.87 35.45 ± 12.34 9.567 <0.001

PCT (ng/mL) Control Group 3.25 ± 1.05 1.89 ± 0.78 4.901 <0.001 3.345 0.002
Observation 
Group 3.18 ± 1.02 1.05 ± 0.56 8.678 <0.001

APACHE Ⅱ 
Score Control Group 22.36 ± 4.56 16.78 ± 3.89 5.123 <0.001 3.678 0.001

Observation 
Group 21.89 ± 4.34 12.34 ± 3.21 8.345 <0.001

Table 3. Comparison of NT-proBNP, cTnI, Inflammatory Factors and APACHE Ⅱ Score between the Two Groups (x̄ ± s, n=20).

Groups Markedly Effective Effective Invalid Total Effective Rate
Control Group 6(30.00) 8(40.00) 6(30.00) 14(70.00)
Observation Group 10(50.00) 9(45.00) 1(5.00) 19(95.00)
χ² Value ---- ---- ---- 4.321
P Value ---- ---- ---- 0.038

Table 4. Comparison of Clinical Efficacy between the Two Groups [n=20, n(%)].
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hypotension, and diabetic ketoacidosis (DKA) in special 
populations [15]. In this study, by strictly setting exclusion 
criteria (such as excluding patients with hemodynamic 
instability and severe renal impairment) and strengthening 
monitoring during treatment (such as closely monitoring blood 
glucose, renal function, and fluid balance), the occurrence of 
related adverse reactions was effectively avoided. During the 
study period, only 2 cases of mild hypoglycemia occurred in 
the control group, which were relieved after adjusting the dose, 
indicating that Dapagliflozin is relatively safe in the treatment 
of septic HF under strict monitoring.

Shenfu Injection is a classic traditional Chinese medicine 
preparation composed of extracts of Radix Ginseng and Radix 
Aconiti Lateralis Preparata. In traditional Chinese medicine 
theory, Radix Ginseng can tonify qi and consolidate the 
exterior, promote fluid production and quench thirst; Radix 
Aconiti Lateralis Preparata can warm yang and rescue adverse 
reactions, dispel cold and relieve pain. The combination of 
the two can play the roles of tonifying qi, consolidating yang, 
rescuing adverse reactions and dispelling cold, which is suitable 
for the treatment of HF with yang deficiency and qi deficiency. 
Modern pharmacological studies have shown that Shenfu 
Injection can dilate blood vessels (especially coronary arteries) 
by increasing the release of nitric oxide, increase venous return, 
reduce cardiac preload and afterload, and relieve symptoms 
of HF; it can increase the blood supply of coronary arteries, 
improve myocardial blood perfusion, and reduce myocardial 
cell apoptosis; it also has anti-inflammatory and antioxidant 
effects by activating the Nrf2/HO-1 signaling pathway, which 
can enhance the body's antioxidant capacity and immune 
function.

In this study, the combination of Shenfu Injection and 
Dapagliflozin was used in the treatment of septic HF. The 
results showed that the total effective rate of the observation 
group was significantly higher than that of the control group, 
indicating that the combination therapy has a better clinical 
effect. After treatment, the levels of NT-proBNP and cTnI in 
the observation group were significantly lower than those in the 
control group. NT-proBNP is a sensitive indicator reflecting 
cardiac function, and its level is closely related to the severity 
of HF—when myocardial wall tension increases, the secretion 
of NT-proBNP increases, and the decrease of its level indicates 
the improvement of cardiac function. cTnI is a specific indicator 
of myocardial damage, and its level can reflect the degree of 
myocardial injury—the decrease of cTnI level suggests that the 
combination therapy can reduce myocardial cell necrosis.

In addition, the levels of inflammatory factors such as CRP, IL-
6, and PCT in the observation group were significantly lower than 
those in the control group. Inflammation plays an important role 
in the occurrence and development of septic HF: inflammatory 
factors can activate the renin-angiotensin-aldosterone system 
(RAAS) and sympathetic nervous system, promote ventricular 
remodeling, and aggravate the deterioration of cardiac function. 
The results of this study show that the combination of Shenfu 
Injection and Dapagliflozin can better inhibit the inflammatory 
response, which may be one of the important mechanisms for 
its therapeutic effect. The APACHE Ⅱ score of the observation 

group was significantly lower than that of the control group, 
indicating that the combination therapy can better improve the 
overall condition of patients with septic HF.

The results of cardiac color Doppler ultrasound showed that the 
LVEF and SV of the observation group were significantly higher 
than those of the control group, and LVEDD and LVEDV were 
significantly lower than those of the control group. LVEF and 
SV are important indicators reflecting cardiac systolic function, 
and their increase indicates the improvement of cardiac systolic 
function; LVEDD and LVEDV are indicators reflecting cardiac 
diastolic function, and their decrease indicates the improvement 
of cardiac diastolic function. This suggests that the combination 
therapy can better improve the cardiac systolic and diastolic 
function of patients.

It should be noted that this study adopted a single-blind design 
to reduce assessor bias. However, due to the obvious difference in 
the administration route between Shenfu Injection (intravenous 
drip) and the control group (oral administration), a double-blind 
design could not be implemented, which may still have a certain 
impact on the results. In addition, considering the multiple 
comparisons of multiple indicators, Bonferroni correction was 
used in the statistical analysis to avoid false positive results, and 
the results still showed statistical significance, indicating that 
the therapeutic effect of the combination therapy is reliable.

The safety evaluation showed that no serious adverse reactions 
occurred in either group, and the incidence of adverse reactions 
was low. The mild hypoglycemia in the control group may be 
related to the hypoglycemic effect of Dapagliflozin, and the 
mild infusion reaction in the observation group may be related 
to the excipients of Shenfu Injection. Both can be relieved by 
adjusting the treatment plan, indicating that the combination 
therapy has good safety.
Conclusion.

In conclusion, Shenfu Injection combined with Dapagliflozin 
can effectively improve the cardiac function of patients with 
septic HF, reduce the inflammatory response, and has good 
clinical efficacy and safety. It provides a new treatment option 
for the clinical treatment of septic HF and is worthy of further 
promotion and application. However, this study has some 
limitations: the sample size is small (only 40 cases), the follow-
up time is short (only 7 days of treatment observation), and it is 
a single-center study, which may lead to selection bias. In the 
future, large-sample, multi-center, long-term follow-up studies 
are needed to further verify the long-term efficacy and safety of 
the combination therapy.
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