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Abstract
BACKGROUND: The degenerative changes of heart disease in the elderly and the decrease of immune
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function of the body make the elderly patients with heart failure vulnerable to the infection of pathogenic bacteria. Tanreging injection, a
traditional Chinese compound medicine, has the functions of clearing heat, eliminating phlegm and detoxifying, and can be used to treat
pulmonary infection.

OBJECTIVE: To hypothesize that Tanreqing injection combined with ambroxol hydrochloride, a mucolytic drug, can effectively alleviate
pulmonary infection and improve cardiac function in elderly patients with heart failure and pulmonary infection caused by degenerative heart
disease.

METHODS: This prospective, single-center, parallel, randomized, controlled clinical trial will include 320 patients with heart failure combined
with pulmonary infection induced by senile degenerative heart disease from Sanya People’s Hospital, Sanya, China. All patients will receive
conventional anti-heart failure treatment, and will be equally and randomly divided into a control group and a trial group. The patients in the
control group will be treated with intravenous infusion of ambroxol hydrochloride. The patients in the trial group will be treated with intravenous
infusion of ambroxol hydrochloride and Tanreging injection. The treatment will be lasted for 7 days. Patient recruitment and data collection will
begin on July 1, 2019 and end on August 30, 2021. Analysis of the results will be performed from September 10 to 30, 2021. This study will be
scheduled to end on December 30, 2021. This study was approved by the Medical Ethics Committee of Sanya People’s Hospital in October
2015 (approval No. S2015-065-03). This study will be performed in strict accordance with the Declaration of Helsinki formulated by the World
Medical Association. Written informed consent regarding the study protocol and surgery procedure will be obtained from the participants’
family members or the participants themselves.

RESULTS AND CONCLUSION: (1) The primary outcome measure is total effective rate 7 days after treatment. (2) The secondary outcome
measures are left ventricular end-diastolic diameter, left ventricular end-systolic diameter, left ventricular ejection fraction, left ventricular
fractional shortening, number of pathogenic bacteria in the lung, serum procalcitonin and C-reactive protein level changes before and 7 days
after treatment, as well as incidence of adverse reactions 7 days after treatment. (3) Our pilot study involved 120 patients with senile heart
failure from May 2016 to October 2017. These patients were randomly assigned to trial and control groups (n=60 per group). The results
showed that Gram-positive bacteria were the main pathogens of pulmonary infection in senile patients with heart failure. The positive rate of
Gram-positive bacteria was 53.7% in both control and trial groups. After treatment, the number of pathogenic bacteria in the trial group was
remarkably lower than that in the control group (control group: trial group=17 strains: 11 strains). Compared with that before treatment, left
ventricular end-diastolic diameter, left ventricular end-systolic diameter and left ventricular ejection fraction were significantly lower (P < 0.05),
but left ventricular fractional shortening was significantly higher (P < 0.05), and serum procalcitonin and C-reactive protein levels were
significantly decreased (P < 0.05) in both trial and control groups after treatment. Moreover, the changes of the above indicators were more
significant in the trial group than in the control group (P < 0.05). (4) The results of the present study will confirm that Tanreqing injection
combined with ambroxol hydrochloride can noticeably improve the cardiac function of senile patients with heart failure, and can obviously
mitigate pulmonary infection caused by pathogenic bacteria. This study will identify adverse drug reactions due to degenerative heart disease.
This study was registered with the Chinese Clinical Trial Registry (registration number: ChiCTR1900022879) on April 29, 2019. Protocol
version: 1.0. Results will be disseminated through presentations at scientific meetings and/or by publication in a peer-reviewed journal.

Key words: Tanreqing injection; ambroxol hydrochloride; senile; heart failure; pulmonary infection; pathogenic bacteria; cardiac function;
degenerative heart disease in the elderly
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Table 2 Analysis of pathogenic bacteria in senile patients with
heart failure combined with pulmonary infection
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Table 3 Effect of Tanreqing injection combined with ambroxol
hydrochloride on the cardiac function of patients with heart failure

i FEREEFHRAR ALEWAAR OEMNM AL
A A(mm) I (mm) 49 %(%) 555 2 (%)

XA JAITHT 69.54+10.08 59.76+8.43 35461543  9.44:1.54
VAITJE 56.87+6.99°  46.3416.98% 45.28+7.13%  23.09:2.99%

g4 ¥RYTET 70.09+8.65 60.11+6.98 35.77+8.08 9.66+1.89

WITIE 50.42+8.91%° 36.54+6.87° 52.31+16.39% 28.25+5.88%

i HIHITHIARLE, P < 0.05(FLAHREAS t 3%, SxIALAALL, P < 0.05(/%
B ).

(4) 58 AR5 1 S VR R TR 2 VR R 0T B 3 ULV PR AT 3R
Ji Je C—J= AR /KSR e s 3R 36 4R BEAH B8R T e
M7 B 45 2 5 C— B 2 /K340 B 2 F (P < 0.05),
HiutH B PR A (P < 0.05), L34

x4 BABIGRBKESERERRN BEMBEFTRRR C-RE
FEAMEX S EE LLERIF (xts, n=60, FHXEHFEE)
Table 4 Effect of Tanreging injection combined with ambroxol
hydrochloride on the relative absorbance value of C-reactive
protein in patients

4159 4 25 S5 C-JR M A

pagiie:| RITHT 0.48%0.10 0.50+0.13
BTG 0.45+0.09% 0.450.11%

R YBITHT 0.49+0.08 0.51%0.12
W7 0.37+0.07% 0.35+0.08%"

RV HWITHIME, °P < 0.05(ELAREA t ). SXHIBALMILL, °P < 0.05(/
FEAS t K50

27 RRFMALE  HIIEF R RE VAT R
RN SR . BEVT R h E PRI SR ™ AN R SR A
FRORFIE] . 2870 K i (AR PR T5VE, JRAE24 hiA VELEAR KN HIF
FATINFG L AR A 2 IMEAR R P HAERIT7 d
TR BT (T A R FF

3 iti® Discussion

3.1 ARM REREWRABEE, HHARRELIAE
= R A R B S R3S 1 LA N 7% N A LT
BE T O RE, XU b R HER I P AR e, R ROk 1
RN PRAE A AR AW 523

3.2 TS REAMREARIE S E R KR A R
WEFT, 43T B AR IRAT 1o o8 B0 77 3 08 1 it 0 ek e A 3
i 508 % e Do TR 2 AT 17 100 B 890 RGBT S VR B SR B IR
RIRIT IR Je st b, NIRIR Z AR AT HE O IR B0 1

4406

T PRI A IR TR S % .
3.3 A HUINEASRIGAE 7 BT R A R SR A ER
PR IR ZRAGT A IR AT o S 200 77 358 35 P i 38 SR e 10 2K
SR e T A i B R S B DA B RO, IR)T R
IS R 0 SR B B H R PRI, IR AT TR 2 R
BT JE e D B EFIROR AR, e O SRR AR AR B e 0 3 5
1L 559 B S PR T o B S i 4 R AT B T v,
TR BREG RR  C= [ B AR /KT I AR, i 4L i1
FIRIEFRARACTE IR, SRR IATEVE SRR A EEIR AR R
I B O3 28 AR AR AT R L M 50 ) T 9 i B S e R
3 Ca Ty AT B S0 B AL Do o 1 SR e o

BRIk, FERT I BUS D EEARRIR B B RS R A L
BIGIRABENL. AT XL 3 A& A 1 PR W
FeBE— W SR BIE LSRR & IR IR R IR T Z R AT
P JUE IR 73 358 3 S 8 TR G R AT 12

4 FEELMAEIE Data authenticity
management

4.1 FAEME RIS s U BRI B A iR
B 22 AR AT M0 JUE 5 3500 7 3 0 it e % £ 5 A OG E
Bl FSL R IR RLIR(CRF), BT ™R R s H
JiE e IR R, TR SN RN R A gk AT
.

4.2 HIEEIE WCEER A IRAT RO R B0 7 S v
Ji 0 ek e £ 2 I KM 75 R NN S BN AL IR 7%
BINVFENL, BWHEIDAERIORAT

43 BEF ) IR b A U7 R A R
TE BABIHF 50 A o3t AT e B A VAL, X AR AT M O I
B 77 5 vy Pt 0 Sk e £ SR 068 B Rk AT RS A DU O 41
RERIEG NERSL, ERMIEH.

4.4 FRIEGGK AR T REW T T AT,
HAbZ 5N AAHESHT T IT RN E

45 AEE  (EZE 0 IR B E NIRRT D AR R
HHMISE, PR E AR I8 AT 0 95 500 0 38 0 14 il 50 R
B INHEFFE NHARAE L BRI A 42 HE 5 R AT
AHRH G o %

4.6 H®RE ARIRIGHLI BT E N AR IE T A 251817
P o U B30 g 30 0 it 5 SR 4 S 2 9 B0 1K) S S A
TR o

TEZ Tl L FAIER AL R E L FEART .

BELIE FXFEAETTEE L.

FUZIHGE: L FAHLINEEF Y, EREARALFIRE A2,
AA B L1 & Hrh I YL EArnt SR 45 ReGIRE, RAGEF B+

PR ER: Vo RRIE ARG e g o (ERFAEETN o
Eids =T ARERSAMRSFR G RICEEZR, S
S2015-065-03 %, b fhtld]: 2015 < 10 A.

BEHERE: #t BAFE T (AT RIE KRR IREFEH )

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH



Zhao GQ. Tanreqing injection combined with ambroxol hydrochloride in treating heart failure and pulmonary infection caused by senile degenerative heart disease:
a parallel, randomized, controlled clinical trialy. Zhongguo Zuzhi Gongcheng Yanjiu. 2019;23(27):4402-4407. DOI:10.3969/j.issn.2095-4344.1393

(CONSORT 2010) % B 49 &K .

XEZE: LT HmA 2T 4R 2|5 LA R 4473k
+%,

XEF: XFEDPUTINFEERZRB I, RATIFBOAALFE
HoWPLAETE.

EYHFEER: R FECZ2TAEHEZDTARERAY
S#ItFERFH.

KB 3 F BRI E S AR BRBALE T At X
WL,

HIELZER: K2 EFATHIE O LFFRELERTS
W EAFIRAMR RS IE, G EL. K. BAMME, XFE LRSI
RIRSAE, RAOE B8, B4 R E RAT R S 2R T
K& A&, BB ATF LA T FATFIAF) Zowww. figshare.com.,
R RGBSR RIRIRIR,

TR X R — BRI, 44 (Fnifdk 55T 1
WY “FL-FH MR ANR F KEF4.07 F3k, ESEI A
T, AFRALAER LB R T RN SR, AEFT A, R
BEAHAERTR P IAE. FTH. #N. 4Bid. 4780, k. BREEZ
KAk, FAZEIZ RG], AR AR R AT AR A &,

5 S%X#t References

[1]  Gastelurrutia P, Lup6n J, Moliner P, et al. Comorbidities,
fragility, and quality of life in heart failure patients with
midrange ejection fraction. Mayo Clin Proc Innov Qual
Outcomes. 2018;2(2):176-185.

[2] WuJR, Song EK, Moser DK, et al. Dietary vitamin c
deficiency is associated with health-related quality of life and
cardiac event-free survival in adults with heart failure. J
Cardiovasc Nurs. 2019;34(1):29-35.

[3] DiMauro M, Petroni R, Clemente D, et al. Clinical profile of
patients with heart failure can predict rehospitalization and
quality of life. J Cardiovasc Med (Hagerstown). 2018;19(3):
98-104.

[4] Cherian TS, Shrader P, Fonarow GC, et al. Effect of atrial
fibrillation on mortality, stroke risk, and quality-of-life scores in
patients with heart failure (from the outcomes registry for
better informed treatment of atrial fibrillation [ORBIT-AF]). Am
J Cardiol. 2017;119(11):1763-1769.

[5] Cosentino ER, Landolfo M, Bentivenga C, et al. Morbidity and
mortality in a population of patients affected by heart failure
and chronic obstructive pulmonary disease: an observational
study. BMC Cardiovasc Disord. 2019;19(1):20.

[6] Zhao Q, Wang L, Kurlansky PA, et al. Cardiovascular
outcomes among elderly patients with heart failure and
coronary artery disease and without atrial fibrillation: a
retrospective cohort study. BMC Cardiovasc Disord. 2019;
19(1):19.

P.O. Box 10002, Shenyang 110180 www.CRTER.org

(7]

(8]

(9

(10]

(11]

(12]

(13]

(14]

(18]

(16]

(17]

(18]

Molyneaux PL, Cox MJ, Willis-Owen SA, et al. The role of
bacteria in the pathogenesis and progression of idiopathic
pulmonary fibrosis. Am J Respir Crit Care Med. 2014;190(8):
906-913.

Kokhan EP, Aleksandrov AS, Shandurenko IN, et al.
Postoperative wound complications in cardiosurgery. Angiol
Sosud Khir. 2014;20(1):148-153.

Teng X, Wang Y, Lin N, et al. Evaluation of serum
procalcitonin and C-reactive protein levels as biomarkers of
Henoch-Schdénlein purpura in pediatric patients. Clin
Rheumatol. 2016;35(3):667-671.

Li YM, Liu XY. Serum levels of procalcitonin and high
sensitivity C-reactive protein are associated with long-term
mortality in acute ischemic stroke. J Neurol Sci. 2015;
352(1-2):68-73.

Clinical Research Coordination Group of Guaifenesin
Compound Pseudoephedrine Hydrochloride Oral Solution, Lu
Q. A prospective multicenter randomized controlled clinical
study on the efficacy and safety of Guaifenesin compound
pseudoephedrine hydrochloride oral solution. Zhonghua Er
Ke Za Zhi. 2010;48(3):204-207.

Dai HS. Effect of large volume lavage of ambroxol
hydrochloride on patients with pneumoconiosis combined with
chronic bronchitis. Zhonghua Lao Dong Wei Sheng Zhi Ye
Bing Za Zhi. 2007;25(9):565-566.

Wang X, Wang L, Wang H, et al. Perioperative lung protection
provided by high-dose ambroxol in patients with lung cancer.
Cell Biochem Biophys. 2015;73(2):281-284.

Gao Y, Cheng Y, Dong S, et al. Effect of perioperative
treatment with ambroxol on lung cancer patients after
video-assisted thoracic surgery lobectomy. Zhong Nan Da
Xue Xue Bao Yi Xue Ban. 2014;39(8):849-854.

Li Q, Yao G, Zhu X. High-dose ambroxol reduces pulmonary
complications in patients with acute cervical spinal cord injury
after surgery. Neurocrit Care. 2012;16(2):267-72.

AT VU BRE EN IR BB IR 0 713800 B % A I I
FRER G R FU[I]. Fh AR R B R e 2 2R 58, 2013,23(18):
4386-4388.

TN PR 01, 5 IR BB TSRO 0 7 T P It ¥ ik e ;B
I AR BB B K S D BE RS BT L [J). P AR B i e 2R,
2017,27(22):5087-5090.

R SRAUIRER- £ A SR I SR X 2 g 0 7
T R T IR G i PRT 0P []. Bk e 25472, 2018,
15(7):1221-1223.

4407



