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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Objective: To explore the clinical efficacy and safety of
Shenfu Injection combined with Dapaglifiozin 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 (cTnl), inflammatory indicators (CRP, PCT, interleukin-6),
Acute Physiology and Chronic Health Evaluation II (APACHE
IT) score, and cardiac color Doppler ultrasound indicators [left
ventricular ejection fraction (LVEF), left ventricular end-
diastolic diameter (LVEDD), left ventricular end-diastolic
volume (LVEDYV), 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 0=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, c¢Tnl, CRP, PCT, interleukin-6 and APACHE Il
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
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good clinical efficacy and safety, which is worthy of clinical
promotion and application.

Key words. Shenfu injection, dapaglifiozin, 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].

Dapaglifiozin, 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 Dapaglifiozin 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 pmol/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 pmol/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 cmH-O.

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
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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
751020664, 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 (LVEDYV), 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 (¢cTnl);

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



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 x 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 (X * s), and t-test was used for comparison
between groups; count data were expressed as cases (%), and
¥* 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, cTnl, Inflammatory Factors and
APACHE X Score between the Two Groups:

Before treatment, there were no significant differences in NT-
proBNP, cTnl, CRP, IL-6, PCT levels and APACHE 1I score
between the two groups (P>0.05). After treatment, the levels
of NT-proBNP, cTnl, 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
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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 (y*=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 (y*>=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 Dapaglifiozin 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,



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

Indicators Control Group Observation Group t/y* 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
gglﬁfl‘\g““ﬁcauon 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) 12536 £ 15.24 127.18 £ 14.96 0.423 0.674
Table 2. Comparison of Cardiac Function Indicators between the Two Groups (x s, n=20).
. Before After t Value (Intra- P Value (Intra- t Value (Inter- - P Value (Inter-
Indicators Groups Treatment Treatment roup) roup) group After group After
group group Treatment) Treatment)
LVEF (%) Control Group |35.26 +£5.38 42.15+6.24 4.321 <0.001 3.156 0.003
Observation 34894512 47684657  7.892 <0.001
Group
LVEDD (mm) |Control Group 65.32 +4.87 60.15+4.23 4.567 <0.001 3.452 0.001
Observation (1894465 55364402 8123 <0.001
Group
LVEDV (mL) |Control Group 185.65+2536 [160.23+22.15 4.789 <0.001 3.678 0.001
Observation 163 4542480  135.67+2034 8.567 <0.001
Group
SV (mL) Control Group 42.36 + 6.57 48.92+7.12 3.890 <0.001 2.987 0.004
Observation 41 894634 55.67+7.56  7.234 <0.001
Group
Table 3. Comparison of NT-proBNP, cTnl, Inflammatory Factors and APACHE II Score between the Two Groups (X s, n=20).
. Before After t Value (Intra- P Value (Intra- t Value (Inter- P Value (Inter-
Indicators Groups Treatment Treatment roup) roup) group After group After
group group Treatment) Treatment)
NT-proBNP (pg/ 2856.32 + 1890.45 +
mL) Control Group 567.89 45678 6.789 <0.001 4.123 <0.001
Observation 2789.45 + 1256.78 £
Group 54321 389.45 9-876 <0.001
cTnl (ng/mL) Control Group 1.25+0.36 0.78 +£0.23 5.678 <0.001 3.890 <0.001
Observation ) 514 0,34 0.45+0.18 8.901 <0.001
Group
CRP (mg/L) Control Group  65.32+£15.67 42.15+12.34 5345 <0.001 3.567 0.001
Observation (4 891+ 1498 28.67+10.56  9.234 <0.001
Group
IL-6 (pg/mL) Control Group  85.65+20.34  56.78+15.67 5.890 <0.001 3.789 <0.001
Observation g3 4541987 354541234 9.567 <0.001
Group
PCT (ng/mL) Control Group 3.25+1.05 1.89 +0.78 4.901 <0.001 3.345 0.002
Observation 3 1., 1.0 1.05 + 0.56 8.678 <0.001
Group
g(i)?eCHE I Control Group  22.36 £4.56 16.78 +3.89 5.123 <0.001 3.678 0.001
Observation
21.89+4.34 12.34+3.21 8.345 <0.001
Group
Table 4. Comparison of Clinical Efficacy between the Two Groups [n=20, n(%)].
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)
2 Value 4321
P Value -—-- - - 0.038
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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 c¢Tnl 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. cTnl is a specific indicator
of myocardial damage, and its level can reflect the degree of
myocardial injury—the decrease of cTnl 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
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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
toreduce 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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