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Abstract
  

Background

Acute uncomplicated lower urinary tract infection (UTI) is one of the most common bacterial infections.
Patients usually present with dysuria, urinary urgency, urinary frequency and suprapubic pain or
tenderness. Approximately 150 million people are diagnosed with UTI each year worldwide. The high
recurrence rate of lower UTI is a common problem of clinical treatment. The misuse of antibiotics has led
to the emergence of a number of resistant bacterial strains. Thus, traditional Chinese medicine is
considered as an alternative option for treating acute uncomplicated lower UTI. Thus, this study aims to
evaluate the e�cacy, safety and recurrence rate of Sanjin tablets (SJT) for the treatment of acute
uncomplicated lower UTI; explore whether SJT can reduce or substitute the use of antibiotics in the
treatment of acute uncomplicated lower UTI.

Methods/Design

In this study, a randomized, double blind, double dummy, parallel control of positive drug, multicentre
clinical study will be established. A total of 252 patients with acute uncomplicated lower UTI (syndrome
of dampness-heat in the lower jiao) will be randomly allocated in the ratio of 1:1:1 to three groups:
experimental group, control group 1 and control group 2. The experimental group receives Sanjin tablets
plus levo�oxacin tablets (LT) placebo; the control group 1 receives LT plus SJT placebo; and the control
group 2 receives SJT plus LT on the �rst 5 days, SJT plus LT placebo on the last 2 days. Each group will
be treated for 7 days and followed-up for 1-2 times. The primary outcome measures of effective rate and
recurrence rate are symptoms. Secondary outcome measures of effective rate and recurrence rate are the
urine leukocyte, bacteriology examination and safety assessment. Outcomes will be assessed at baseline
and after treatment.

Discussion

This study protocol will provide the research data of e�cacy, safety and recurrence rate of SJT for the
treatment of acute uncomplicated lower UTI; explore the possibility of using SJT to reduce or substitute
the use of antibiotics. The results of this study will improve the rational use of drugs, especially the
rational application of antibiotics. It will also enable safety evaluation from laboratory indices and
adverse events, which will provide reliable evidence for clinical treatment. 

Background
Acute uncomplicated lower urinary tract infection (UTI) is one of the most common bacterial infections.
Patients usually present with dysuria, urinary urgency, urinary frequency and suprapubic
pain/tenderness[1]. In the United States, there are more than 7 million outpatients with UTIs and about 1
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million inpatients each year[2].{!!! INVALID CITATION !!! , ;Foxman, 2003, Epidemiology of urinary tract
infections: Incidence , and economic costs} Approximately 150 million people are diagnosed
with UTI each year worldwide[3]. UTI, which can cause shock and death, ranks third among all diseases
that die from infection[4]. Gram-negative bacteria, especially Enterobacteriaceae, is the common cause of
both community-acquired and hospital acquired UTIs[3, 5]. Many Chinese medicines that have a heat-
clearing and detoxicating function have been proved to have the bacteriostasis on pathogenic
microorganisms, which can inhibit or destroy the formation of toxic substances[6, 7]. In the antibacterial
test against mice, it was found that Sanjin tablets have strong bacteriostasis activity[8].

Sanjin tablets have the effects of clearing heat, detoxicating, eliminating dampness and treating
stranguria[9]. It is used to treat urinal urgency, frequency and burning caused by syndrome of dampness-
heat in the lower jiao, which coincides with the symptoms of acute uncomplicated lower UTI. Sanjin
tablets are composed of �ve kinds of Chinese herbal medicines: Jinyinggen (Root of Cherokee Rose),
Baqia (Chinaroot Greenbrier Rhizome), Yangkaikou (Fruit of Fiverleaf Akebia), Jinshateng (Lygodii Herba)
and Jixuecao (Asiatic Pennywort Herb), all of which are recorded in the Chinese Pharmacopoeia (V.2015).
Jinyinggen (Root of Cherokee Rose) is acerb and neutral in nature; it can control nocturnal emission and
astringent intestine. Baqia (Chinaroot Greenbrier Rhizome) is cosin and neutral in nature; it can remove
rheumatism, promote blood circulation, detoxicate, relieve convulsion and calm endogenous wind.
Jinshateng (Lygodii Herba) is slightly sweet and cold-natured; it can clear heat, detoxicate and remove
dampness. The above three herbs are monarch drug in a prescription, which have mutual promotion
effect on the function of clearing heat, removing dampness and inducing diuresis for treating strangurtia.
The above three medicines supplemented with Yangkaikou (Fruit of Fiverleaf Akebia) and Jixuecao
(Asiatic Pennywort Herb) can enhance the effects of removing dampness and treating stranguria[10, 11].

Sanjin tablets are completely natural preparation with signi�cant e�cacy in treating UTI[12]. Previous
clinical studies have indicated that Sanjin tablets can reduce the symptoms of chronic urinary tract
infection and number of acute attacks; can reduce the secretory level of urinary sIL-2R, IL-6, IL-8 in
patients with chronic nephropyelitis[8]. Observation by electron microscope found that Sanjin tablets can
make Escherichia coli �agella drop, and have good safety. A meta-analysis has demonstrated that the
current evidence is insu�cient to support the e�cacy and safety of SJT for acute uncomplicated lower
UTI due to lack of high-quality randomized controlled trials[13]. The high recurrence rate of lower UTI is a
common problem of clinical treatment[14]. The misuse of antibiotics has led to the emergence of a
number of resistant bacterial strains[15]. Unfortunately, the efforts to produce new antibiotics have not
been su�cient to cope with the emergence of these new antibiotic-resistant (AR) strains[16]. Therefore,
the objective of our study is to evaluate effectiveness, safety and recurrence rate of Sanjin tablets and
explore whether Sanjin tablets can reduce or substitute the use of antibiotics for acute uncomplicated
lower UTI by a rigorous randomized controlled trial.

Method/design

Objective and design

, m or bty
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This is a randomized, double blind, double dummy, parallel control of positive drug, multicentre clinical
study. The study will be conducted in the XiYuan Hospital, China Academy of Chinese Medical Sciences;
the Longhua Hospital Shanghai University of Traditional Chinese Medicine; the Guangdong Provincial
Hospital of Traditional Chinese Medicine; the Hubei Hospital of Traditional Chinese Medicine; the
A�liated hospital of Chengdu University of Traditional Chinese Medicine; the Yunnan Provincial Hospital
of Traditional Chinese Medicine. Ethical clearance for the trial was obtained from ethics committee of the
six hospitals. Patients with acute uncomplicated lower UTI undergo a standardized baseline evaluation
before treatment comprising detailed history taking, physical examination and laboratory testing. All
included patients are randomly divided into three groups: experimental group, control group 1 and control
group 2. The experimental group receives SJT plus levo�oxacin tablets (LT) placebo; the control group 1
receives LT plus SJT placebo; and the control group 2 receives SJT plus LT on the �rst 5 days, SJT plus
LT placebo on the last 2 days. The e�cacy and safety of the Sanjin tablets will be assessed after 7 days’
treatment; the recurrence rate will be assessed at 28 days’ follow-up after cured. The trial is conducted in
accordance with the World Medical Association Declaration of Helsinki and Good Clinical Practice of
Pharmaceutical Products[17, 18]. After a full explanation by the clinicians, written informed consent will
be obtained from the included subjects before intervention[19, 20]. Strict data management and quality
control will be conducted in this trial[21, 22]. This trial was registered in the Clinical Trials USA registry
(registration No. NCT03658291) on 4 September 2018 and will be carried out from January 2019 to
December 2019. The study design is shown in �gure 1. The protocol follows the recommendations of the
SPIRIT initiative [see Additional �le 1] [23], and the trial results will be reported according to the latest
version of the CONSORT statement [24].

Patient and public involvement
Patients were not involved in the research question, design, conduct, outcome measures and data
analysis of the study. Only medically trained clinicians carry out the patient recruitment and management
in the study. The clinicians will describe the purpose, burden of the intervention, procedure and potential
risks of this trial to the participants themselves or their designated representative before the recruitment.
We will disseminate the results of this study to participants through patients organizations and open
lectures.

Sample size
The effective rate will be taken as the main outcome measure of the clinical trial. According to a previous
study, it showed that the effective rate of Sanjin tablets was 77.14% in the treatment of simple bacterial
lower urinary tract infection[25]. On the basis of a 0.9 power to detect a signi�cant difference (α=0.01,
two-sided), 76 participants will be required for each group. 228 participants will be required for the three
groups in a 1:1:1 ratio. Considering a 20% drop-out rate, we plan to include 252 patients in the whole trial.
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Participants and recruitment

Diagnostic criteria of western medicine and TCM
The western medicine diagnostic criteria of acute uncomplicated lower UTI will refer to the Guidelines for
the diagnosis and treatment of urological diseases in China (2014 ed)[26]. The TCM diagnostic criteria of
acute uncomplicated lower UTI will refer to the Clinic terminology of traditional Chinese medical
diagnosis and treatment-syndromes, Internal Medicine of TCM[27, 28, 29]. According to the
characteristics and functions of Sanjin tablets, it is proposed to select the syndrome of dampness-heat in
the lower jiao as the syndrome of TCM in this trial.

Inclusion criteria
Inclusion criteria are as follows: (i) >18 and <50 years old; (ii) meet the western diagnostic criteria of
acute uncomplicated lower UTI[26], the disease duration does not exceed 72 hours; (iii) bacterial culture
result will be sensitive to levo�oxacin (bacterial culture and clinical treatment will be conducted at the
same time); (iv) the syndrome differentiation of TCM is syndrome of dampness-heat in the lower jiao; (v)
did not receive antibiotic treatment within 48 hours before being selected; (vi) do not pregnant or
lactating; (vii) sign the written informed consent form for the clinical trial.

Exclusion criteria
Exclusion criteria are as follows: (i) allergic to the test drug or quinolones; (ii) there was a history of
bacterial culture that was not sensitive to levo�oxacin; (iii) diagnosed as complicated UTI; (iv) patients
with urinary calculi or obstruction, urinary tuberculosis, renal papillary necrosis, perinephric abscess or
neurogenic bladder; (v) combined with vaginitis symptoms, genital ulcers or gonorrhea; (vi) combined
with severe cardiopulmonary disease, liver and kidney disease, advanced tumor and other serious or
progressive disease; (vii) have a neurological or mental illness and can not cooperate; (viii) use other
antibacterial drugs in combination; (ix) pregnant, lactational women or recent birth planners; (x) taking
part in another clinical trial within 3 months before being selected.

Exit criteria
Patients will leave the trial when one of the following criteria is met: (i) wrongly included; (ii) are poorly
compliant or pregnant; (iii) no medication or any records of follow-up; (iv) occurrence of allergic reactions
or serious adverse events; (v) participants have other complications or special physiological changes
during the trial; (vi) patients have been treated with other medicines during the trial; (vii) not alleviated or
the symptoms are aggravated. Participants may withdraw from the study at anytime for any reason.
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Randomization and allocation concealment
The randomization will be used for patients’ allocation[30]. The randomization will be performed by an
independent statistician. The random numbers are divided into three groups sequentially: experimental
group, control group 1 and control group 2. Using SAS 9.1.3 statistical software PROC PLAN procedure
statements, given the seed number, and randomized grouping tables will be generated for the 252
patients receiving treatment. On-site drug blinding will be carried out, and emergency unblinding
procedures will be created. Blinded materials will be kept by a full-time investigator who will not
participate in any part of the trial. During the course of the trial, the investigator will be able to obtain the
randomized number and drug number of each patient from the designated central randomized platform.

Blinding
This is a double-blind (with patients and clinicians blinded) and double-dummy study[31]. A two-stage
blind design was used. The �rst stage was group A, group B, group C, and the second stage was
randomly assigned to experimental group, control group 1 and control group 2 according to SAS
software, without correspondence to group A, group B, group C. Treatment assignments will not be
revealed until the whole process is complete. If patients have severe adverse events, clinicians will log on
to the central platform to unblind the patients as an emergency and provide relevant treatment. Once the
blinding is broken, the patient with this number will be withdrawn from the trial, and the clinicians will
record the reasons in the CRF. To achieve blinding, all three groups will use the same kind of packaging to
encase the drug or placebo. Size, colour, shape, taste, smell and packaging of the placebo are made
identical to that of the corresponding medicine by adding arti�cial pigment.

Interventions
All researchers are clinical doctors and receive standardized training for the diagnostic interview before
the start of the trial. Levo�oxacin tablets are licensed for UTI with proven curative effect and safety[32].
Therefore, levo�oxacin have been selected as the active control medicine. Participants in the
experimental group will receive SJT plus LT placebo orally four times a day for 7 days. Participants in the
control group 1 will take LT plus SJT placebo four times a day for 7 days. Participants in the control
group 2 are about to receive SJT and LT four times a day for the �rst 5 days, SJT plus LT placebo four
times a day for the last 2 days. Patients’ visits are required after 7 days’ treatment. This is a placebo-
controlled study; all participants receive the same number of pills with varying proportions of active drug
and placebo to ensure that patients and clinicians are not aware of the allocated treatment aim. The SJT
placebo is composed of 55% microcrystalline cellulose, 41% starch, 2% caramel, 1.5% silicon dioxide and
0.5% talcum powder. LT placebo is made of 56% microcrystalline cellulose, 42% starch, 1.5% silicon
dioxide and 0.5% talcum powder. The SJT placebo and LT placebo are similar to the Sanjin tablets and
levo�oxacin tablets in size, colour, shape, taste, smell and packaging, respectively. SJT and its placebo
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and LT placebo are produced by Guilin Sanjin Pharmaceutical Co., Ltd and can be preserved for 2 years.
Levo�oxacin tablets is provided by First Sankyo Pharmaceutical (Beijing) Co., Ltd at a dosage of 100 mg
and can be preserved for 2 years. The recommended dosage of Levo�oxacin tablets is 2-3 times a day,
one pill at a time; hence, in order to meet the requirements of the blinding, the administration method of
this medicine has been designed as described in Table 1.

Follow-up
All included patients will be re-evaluated after 7 days’ treatment follow-ups as an outpatient to assess the
e�cacy and safety. The patients who were cured will receive the second follow-up after 28 days to
assess the recurrence rate. Patients whose symptoms worsened will receive a supply of relevant medicine
and a written withdrawal schedule. Assessment of study endpoints and duration of follow-up is shown in
�gure 2.

Outcome measures

Effective rate
The effective rate will be evaluated from three dimensions: symptoms, urine leukocyte and
bacteriological examination.

Primary Outcome Measure

The symptoms of acute uncomplicated lower UTI will be assessed. The assessment tools for symptoms
of acute uncomplicated lower UTI are three participant self-rating scales [see Additional �le 2]: criteria
sheet for evaluating the severity of urinary system infection (CSESUSI); symptoms score sheet of TCM
(SSST); OABSS. The CSESUSI will use scoring method to record the changes of symptoms and signs
before and after treatment; focus on the record of shiver, fever, dysuria, urinal pain, urinary urgency,
urinary frequency, lower abdomen distending pain, lumbago and percussion tenderness over kidney
region. The SSST use scoring method to record the changes of symptoms, tongue and pulse in TCM
before and after treatment. The Overactive Bladder Symptom Score (OABSS) has been found to be
reliable and valid and highly responsive to treatment related �uctuations in overactive bladder symptoms.
Repeating the test after an acceptable treatment interval is an effective way to assess the e�cacy of a
particular drug regimen on OAB symptoms[33, 34]. If the symptoms disappeared after 7 days’ treatment,
it indicates that the subject is cured. If these symptoms partially disappeared after 7 days’ treatment, it
indicates that the treatment is effective but not cured. If there was no obvious remission and the
symptoms of infection persisted after 7 days’ treatment, it indicates that the treatment is invalid.

Secondary Outcome Measure
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(i) The urine leukocyte of 252 participants will be assessed. If the value of urine leukocyte returned to the
normal value after 7 days’ treatment, it indicates the subject is cured. If the value of urine leukocyte
reduced but not returned to the normal value after 7 days’ treatment, it indicates that the treatment is
effective. If the value of urine leukocyte was still higher than normal value after 7 days, it indicates invalid
treatment.

(ii) The bacteriological examination of 252 participants will be assessed. If the original infected part of
the specimen did not regenerate the original infected pathogen after 7 days’ treatment, it indicates the
original bacteria is cleared. If the original pathogen was still cultured in the culture of the specimen from
the original infection position, it indicates the original bacteria is not cleared.

Criteria of comprehensive e�cacy

(i) Criteria of cured the evaluation of clinical symptoms reached the level of cure after 7 days’ treatment;
the value of urine leukocyte returned to the normal value; the original infected bacteria was cleared after 7
days’ treatment. The above three must be included at the same time.

(ii) Criteria of effective treatment the clinical symptoms were alleviated but not reached the level of cure
after 7 days’ treatment; the value of urine leukocyte reduced but not returned to the normal value after 7
days’ treatment. Anyone of both is regarded as effective.

(iii) Criteria of invalid treatment the clinical symptoms were not alleviated after 7 days’ treatment; the
value of urine leukocyte was still higher than normal value after 7 days’ treatment; the original infected
bacteria was still cultured from the original infection position after 7 days’ treatment. The above three
must be included at the same time.

Recurrence rate
Patients who were cured will receive the second follow-up after 28 days to assess the recurrence rate.
Recurrence criteria: has “(i)”, and has one of “(ii)”or“(iii)” at the same time.

Primary Outcome Measure

(i) The recurrence rate of cured subjects will be assessed by the symptoms of acute uncomplicated lower
UTI. The assessment tools of recrudescent symptoms will also use the three participant self-rating scales
[see Additional �le 2]: criteria sheet for evaluating the severity of urinary system infection (CSESUSI);
symptoms score sheet of TCM (SSST); OABSS. If the symptoms of cured subjects reappeared in the
fourth week after the end of medication, it indicates the subject has relapsed.

Secondary Outcome Measure

(ii) The recurrence rate of cured subjects will be assessed by urine leukocyte. If the urine leukocyte value
of cured subjects rose again in the fourth week after the end of medication, it indicates the subject has
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relapsed.

(iii) The recurrence rate of cured subjects will be assessed by bacteriological examination. If the urine
culture of cured subjects indicated that the original urinary tract pathogen is positive again in the fourth
week after the end of medication, it indicates the subject has relapsed.

Safety assessments
Safety measurements included laboratory indices and adverse events. All patients will undergo the
following laboratory examination before enrollment and at the end of the clinical trial. Changes in the
laboratory indices before and after the clinical trial will be compared to conducting a safety analysis.
Laboratory indices are: (i) routine blood and urine testing; (ii) liver function (AST ALT TBIL DBIL γ-GT
ALP) and kidney function (Scr BUN); (iii) ECG. The occurrence of any adverse events in trial participants,
such as subjective discomfort of patients and abnormal laboratory results, will be recorded in the case
report forms (CRF) during the whole trial process. We will withdraw patients who have severe adverse
events, as it is unsafe for them to continue the trial. Meanwhile, we will give them relevant medical care
and follow them up until the reaction has terminated.

Informed consent
Before enrolling patients in the trial, the investigating doctor will be completely and comprehensively
describe the purpose, procedure, and potential risks of this trial in writing to the patient themselves or
their designated representative. Patients will be informed that they have the right to withdraw from the
trial at any time. Each patient must provide written informed consent before participating in this study;
this consent will be kept in the study �le.

Quality control
Quality assessment will be conducted in the following aspects in this trial: the progress of the trial, the
quali�cations of the investigators, the mastery of the program, the authenticity, accuracy and
completeness of the CRF, archival preservation, program implementation, adverse events, drug
preservation and storage, written informed consent, subjects compliance, and laboratory examination
data. In particular, the authenticity and accuracy of the CRF, program implementation, and determination
of adverse events will be strictly inspected.

Data management
The patients in this trial will be recruited patients. Therefore, the original data will include the CRF, patient
log card, original laboratory examination, and written informed consent. The inspector will regularly visit
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all centers to conduct a data quality inspection. The authenticity and accuracy of data will be checked by
original laboratory comparison, telephone follow-up with patients, and examination of the integrity,
timeliness, and normalization of data. The paper form of the data will be collected after approval
inspection. The researcher who is responsible for data entry will build an EpiData-based database with
double-recorded data entry by two people, and consistency testing will be carried out to ensure the
accuracy of data.

Data analysis
Data analysis will be performed by professional statisticians using SPSS 22.0. Three data sets will be
conducted: intention-to-treat, per-protocol set, and safety data set. The intention-to-treat refers to patients
who have received treatment at least once and one follow-up visit; an intentional analysis will be
conducted for curative effect. The per-protocol set refers to all cases that do not violate the protocol and
complete the programme; per-protocol set analysis will be conducted for curative effect. The safety data
set refers to the randomized cases that take a tested drug at least once with safety evaluation data after
treatment. We use mean±SD for continuous variables and percentages for categorical variables. In
measured indices, the independent t-test will be used for hypothesis testing of the normal variables, while
the Wilcoxon rank sum test will be used for hypothesis testing of the skewed variables. The χ2 test will be
used for hypothesis testing of the counted indices. The statistical analyses will use the two sided
hypothesis test. P ≤ 0.05 will be set as the signi�cant level.

Ethics and dissemination
The protocol has been approved by the Ethic Committee of the XiYuan Hospital, China Academy of
Chinese Medical Sciences (identi�er 2018XLA03l-3); Ethics Committee of the Longhua Hospital Shanghai
University of Traditional Chinese Medicine (identi�er 2018LCSY034); Ethics Committee of the Guangdong
Provincial Hospital of Traditional Chinese Medicine (identi�er BF2018-083-01); Ethics Committee of the
Hubei Hospital of Traditional Chinese Medicine (identi�er SL2018-C19-01); Ethics Committee of the
A�liated hospital of Chengdu University of Traditional Chinese Medicine (identi�er 2018KL-053); Ethics
Committee of the Yunnan Provincial Hospital of Traditional Chinese Medicine (identi�er 2018LLZ-014-
NO.01). The protocol has been registered in the Clinical Trials USA registry (registration No.
NCT03658291) on 4 September 2018 [see Additional �le 3]. The trial will help to demonstrate if Sanjin
tablets is effective and safe for patients with acute uncomplicated lower UTI. We will publish the results
of this study in peer-reviewed journals to ensure widespread dissemination.

Discussion
This study was designed to evaluate the e�cacy, safety and recurrence rate of SJT for the patients with
acute uncomplicated lower UTI and explore the possibility of using Sanjin tablets to reduce or substitute
the use of antibiotics. 252 patients were divided into three groups by randomized, double-blind, double-
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dummy, parallel control and multicentre clinical trial. To our knowledge, this is the �rst study protocol to
evaluate the recurrence rate and the effects of reducing or substituting antibiotics of SJT for the
treatment of acute uncomplicated lower UTI. This trial aims to evaluate whether the SJT can substitute
the use of antibiotics for acute uncomplicated lower UTI by the comparison between experimental group
(SJT plus LT placebo) and group 1 (LT plus SJT placebo), to evaluate whether SJT can reduce the use of
antibiotics by the comparison between the �rst 5 days (SJT plus LT ) and the last 2 days (SJT plus LT
placebo) in group 2. To facilitate high validity and reliability, a strict quality control and high-quality
methodology is indispensable. We describe in detail the method of randomization, allocation
concealment, blinding, interventions, recruitment, and data collection. The results from this trial may
provide evidence on the effectiveness, safety, recurrence rate and reduce or substitute antibiotics of SJT.

Strengths and limitations of this study
· This is a well-designed study to assess the e�cacy, safety and recurrence rate of Sanjin tablets for
acute uncomplicated lower urinary tract infection in adults.

· The results from this randomized, double-blind, double-dummy, parallel control of positive drug,
multicentre clinical trial will provide new evidence of the e�cacy and recurrence rate of Sanjin tablets for
acute uncomplicated lower urinary tract infection.

· This study will provide evidence of Sanjin tablets for reducing or substituting the use of antibiotics for
acute uncomplicated lower urinary tract infection, which can guide rational application of antibiotics..

· This trial is implemented in six hospitals in Chinese subjects; this can strengthen its generalisability.

· One limitation is the results of participant symptoms evaluate scales might have subjective factors.

· Another limitation is the participant symptoms evaluate scales, which might exaggerate the severity of
the symptoms of acute uncomplicated lower urinary tract infection.

Trial status
This trial was registered in the Clinical Trials USA registry (registration No. NCT03658291) on 4
September 2018. Recruitment will begin in January 2019 and it is anticipated that completed enrollment
in December 2019.

Declarations

Acknowledgements



Page 13/20

The authors acknowledge Professor GZ from the Xi Yuan Hospital, China Academy of Chinese Medical
Sciences, Professor DYY from the Longhua Hospital Shanghai University of Traditional Chinese Medicine,
Professor XST from the Guangdong Provincial Hospital of Traditional Chinese Medicine, Professor GWX
from the Hubei Hospital of Traditional Chinese Medicine, Professor ZWT from the A�liated hospital of
Chengdu University of Traditional Chinese Medicine, Professor ZCH from the Yunnan Provincial Hospital
of Traditional Chinese Medicine for their generous assistance in the application and preparation of the
study. The authors are also grateful to the China International Food and Medicine Exchange Center of
NMPA, the Central Public Welfare Research Institutes and the China Academy of Chinese Medical
Sciences for funding this study. All authors revised the protocol critically for important intellectual content
and approved the �nal manuscript.

Funding
This study is supported by the China International Food and Medicine Exchange Center of NMPA
Commissioned Research Project “International Publicity on the Safety of Traditional Chinese Medicine”
(Z0531); Fundamental Research Funds for the Central Public Welfare Research Institutes (Z0546);
Scienti�c Research Innovation Team Project of China Academy of Chinese Medical Sciences (PY1303);
Research Project of Postgraduate Education and Teaching Reform of China Academy of Chinese Medical
Sciences (JG201703). The funders had no role in the design of the study and collection, analysis, and
interpretation of data and in writing the manuscript.

Authors' contributions
LJ is �rst author who wrote the �rst draft of the manuscript and contributed to the design of the study.
XYM and GZ are the senior authors who re�ned the protocol and the principal investigators of this
study.SJW, DYY, XST, GWX, ZWT, ZCH, WLX contributed to the trial. YDH, WZF are the medical
statisticians for the study, contributed to the statistical design, acquisition and analysis of data. All
authors revised the protocol critically for important intellectual content and approved the �nal
manuscript.

Ethics approval and consent to participate
The protocol has been approved by the Ethics Committee of the XiYuan Hospital, China Academy of
Chinese Medical Sciences (2018XLA03l-3), the Longhua Hospital Shanghai University of Traditional
Chinese Medicine (2018LCSY034), the Guangdong Provincial Hospital of Traditional Chinese Medicine
(BF2018-083-01), the Hubei Hospital of Traditional Chinese Medicine (SL2018-C19-01), the A�liated
hospital of Chengdu University of Traditional Chinese Medicine (2018KL-053), the Yunnan Provincial
Hospital of Traditional Chinese Medicine (2018LLZ-014-NO.01). Based on the Declaration of Helsinki,



Page 14/20

written informed consent will be will be obtained from all study participants. Any modi�cations to the
protocol that may impact the conduct of the study, the potential bene�ts to the patients, or patient safety
will require a formal amendment to the protocol, which should be approved by the ethics committee prior
to implementation. Protocol modi�cations will be communicated to all centers involved through regular
meetings and telephone conversations. All staff will be noti�ed, trained, and quali�ed prior to conducting
the trial.

All subject-related information including case reports, laboratory specimens, and evaluation forms will be
kept strictly con�dential. All records will be kept in a secure, locked place and secured with password-
protected access systems. To protect con�dentiality, identi�cation information will be deleted from all
study documents

Consent for publication
Written informed consent will be taken from all participants prior to their taking part in the study.

Competing interests
The authors declare that they have no competing interests.

Author details
1Institute of Basic Research in Clinical Medicine, China Academy of Chinese Medical Sciences,
Beijing100700, People’s Republic of China. 2XiYuan Hospital, China Academy of Chinese Medical
Sciences, Beijing100091, People’s Republic of China. 3Longhua Hospital Shanghai University of
Traditional Chinese Medicine, Shanghai 200032, People’s Republic of China. 4Guangdong Provincial
Hospital of Traditional Chinese Medicine, Guangdong 510120, People’s Republic of China. 5Hubei
Provincial Hospital of Traditional Chinese Medicine, Hubei 430061, People’s Republic of China. 6A�liated
hospital of Chengdu University of Traditional Chinese Medicine, Chengdu 610075, People’s Republic of
China. 7Yunnan Provincial Hospital of Traditional Chinese Medicine, Yunnan 650021, People’s Republic
of China. 8School of Statistics, Renmin University of China, Beijing 100872, People’s Republic of China.

References
1. Foxman B. Urinary Tract Infection Syndromes Occurrence, Recurrence, Bacteriology, Risk Factors, and
Disease Burden. Infectious Disease Clinics of North America.2014;28(1):1-13.doi:10.1016/j.idc.
2013.09.003.



Page 15/20

2. Foxman B. Epidemiology of urinary tract infections: Incidence, morbidity, and economic costs. Dm
Disease-a-Month. 2003;49(2):53-70. doi: 10.1067/mda.2003.7.

3. Khoshnood S, Heidary M, Mirnejad R, et al. Drug-resistant gram-negative uropathogens: A review.
Biomedicine & Pharmacotherapy. 2017;94:982-94. doi: 10.1016/j.biopha.2017.08.006.

4. El Bcheraoui C, Mokdad AH, Dwyer-Lindgren L, et al. Trends and Patterns of Differences in Infectious
Disease Mortality Among US Counties, 1980-2014. JAMA. 2018;319(12):1248-60. doi:
10.1001/jama.2018.2089.

5. Bader MS, Loeb M, Brooks AA. An update on the management of urinary tract infections in the era of
antimicrobial resistance. Postgraduate Medicine. 2017;129(2):242-58. doi:
10.1080/00325481.2017.1246055.

6. Peng YX, Liu XQ, Wen LL, et al. Antibacterial Activities of Five Chinese Medicines of Rhei Radiset
Rhizoma and Their Chemical Constituents Against Multidrug-resistant Clinical Bacteria Isolates.Chinese
Journal of Experimental Traditional Medicine Formulae. 2014;20 (22):103-107.

7. Li DY, Hou Y, Zhang KY, et al. Reseach progress on mechanism of anti-drug resistance of traditional
Chinese medicine.China Medical Engineering. 2017;25(11):16-19.

8. Hou X,Wang LX. Research Progress of Sanjin tablets. Evaluation and Analysis of Drug use in Chinese
Hospitals. 2016;16(08):1148-1151.

9. Yi JC.Clinical observation of levo�oxacin and Sanjin tablets in the treatment of urinary tract
infection.JiangXi Medical Journal. 2015;50 (5) :447-448.

10. Dong XL.Clinical e�cacy and safety of Sanjin tablets combined with levo�oxacin tablet in the
treatment of urinary tract infection. The world's Latest Medical Information Abstracts. 2017;17(30):169-
170.

11. Zheng HY, Hu JG. E�cacy of Sanjin tablets combined with gati�oxacin in the treatment of acute
simple lower urinary tract infection[J]. Zhejiang Journal of Integrated Traditional Chinese and Western
Medicine. 2013; 23 (9) :724-726.

12. Meng J, Zou Z, Lu C, et al. Identi�cation and Characterization of Bioactive Compounds Targeting
Uropathogenic Escherichia coli from Sanjin Tablets. Journal of Chemistry. 2015 doi:
10.1155/2015/789809.

13. Pu X, Zhang LY, Zhang JH.A systematic Review of Sanjin tablets in the treatment of simple urinary
tract infection: a randomized controlled trial. Lishizhen Medicine and Materia Medica Research. 2016;27
(4) :1012-1014.



Page 16/20

14. Li WH, Zhu WT, Han L, et al. Pharmacoeconomic Analysis of Two Integrated Traditional and Western
Treatment Formulas of Lower Urinary Tract Infection. Chinese Archives of Traditional Chinese Medicine.
2012;30 (2) :303-305.

15. Hawkey PM. Multidrug-resistant Gram-negative bacteria: a product of globalization. Journal of
Hospital Infection. 2015;89(4):241-47. doi: 10.1016/j.jhin.2015.01.008.

16. Penchovsky R, Traykovska M. Designing drugs that overcome antibacterial resistance: where do we
stand and what should we do? Expert Opinion on Drug Discovery. 2015;10(6):631-50. doi:
10.1517/17460441.2015.1048219.

17. World Med A. World Medical Association Declaration of Helsinki Ethical Principles for Medical
Research Involving Human Subjects. JAMA. 2013;310 (20): 2191-94. doi: 10.1001/jama.2013.281053.

18. SFDA. Good Clinical Practice of Pharmaceutical Products. 2003.

19. Flory J, Emanuel E. Interventions to improve research participants' understanding in infor

-med consent for research - A systematic review. JAMA. 2004;292(13):1593-601. doi:
10.1001/jama.292.13.1593.

20. Jefford M, Moore R. Improvement of informed consent and the quality of consent documents. Lancet
Oncology. 2008;9(5):485-93. doi: 10.1016/s1470-2045(08)70128-1.

21. DiNubile MJ. Double-blind active-control trials: Beware the comparator you keep. Clinical Infectious
Diseases. 2008;47(8):1064-67. doi: 10.1086/592068.

22. Juni P, Altman DG, Egger M. Systematic reviews in health care-Assessing the quality of controlled
clinical trials. British Medical Journal. 2001;323(7303):42-46. doi:10.1136/bmj.323.7303.42.

23. Chan AW, et al. SPIRIT 2013 statement: de�ning standard protocol items forclinical trials. Ann Intern
Med. 2013;158(3):200-7.

24. Antes G. The new CONSORT statement. BMJ. 2010;340:c1432.

25. Liu H, Xie JX, Xu ZS. Clinical Study of Sanjin Pills to Acute Simple Bacterial Lower Urinary Tract
Infection Based on the Contrast of Levo�oxacin Tablets. Acta Chinese Medicine. 2017;32(12):2489-2492.

26. Na YQ,Sun G,Ye ZQ, et al.Guidelines for the diagnosis and treatment of Urological Diseases in China
(2014 ed).Beijing People’s Medical Pulishing House. 2013.

27. Wu HX.The National Standard Clinic Terminology of Traditional Chinese Medical Diagnosis and
Treatment Was Released and Implemented. Chinese Journal of Information on Traditional Chinese
Medicine. 1998;(05):25.



Page 17/20

28. Tian DL. Internal Medicine of Traditional Chinese Medicine .Beijing Chinese Medicine Press. 2005.

29. Jiang CB,Song YL,Ren Y, et al.Clinical Observation on the Effect of Jiawei Zishen Tongguan
Decoction in Treating Stranguria of Kidney De�ciency and Dampness-Heat Syndrome. Chinese Journal of
Integrated Traditional and Western Nephrology. 2015;16 8 :712-714.

30. Hu LP, Bao XL, Wang Q. Methods and Analysis of Realizing Randomized Grouping. J Chin Integr Med.
2011; 9(7): 711-714.

31. Yan SY, He LY, Liu BY. How to Keep the Blinding of Clinical Trials in Chinese Medicine. Modernization
of Traditional Chinese Medicine and Materia Medical. 2014;16(12): 2527-2530.

32. Dalhoff A, Schubert S, Vente A. Pharmacodynamics of Fina�oxacin, Cipro�oxacin, and Le-vo�oxacin
in Serum and Urine against TEM- and SHV-Type Extended-Spectrum-beta-Lacta

-mase-Producing Enterobacteriaceae Isolates from Patients with Urinary Tract Infections. Antimicrobial
Agents and Chemotherapy. 2017;61(5) doi: 10.1128/aac.02446-16.

33. Homma Y, Yoshida M, Seki N, et al: Symptom assessment tool for overactive bladder syndrome--
overactive bladder symptom score. Urology. 2006; 68:318-323.

34. Homma Y.Yoshida M.Obara K.et al.Developmentand validity of the Overactive Bladder Symptom
Score(OABSS) urodynamics[J]. Neurourol.Urodyn. 2003,22:105-108

Tables
Table 1 Administration methods in the experimental and control groups

Time Experimental
group

Control group 1 Control group 2

first 5 d last 2 d
08:00 3 pills of SJT,

1 pill of LT
placebo

3 pills of SJT placebo, 1 pill of
LT

3 pills of
SJT,

1 pill of LT

3 pills of SJT,
1 pill of LT

placebo
12:00 3 pills of SJT 3 pills of SJT placebo 3 pills of

SJT
3 pills of SJT

17:00 3 pills of SJT,
1 pill of LT

placebo

3 pills of SJT placebo, 1 pill of
LT

3 pills of
SJT,

1 pill of LT

3 pills of SJT,
1 pill of LT

placebo
22:00 3 pills of SJT 3 pills of SJT placebo 3 pills of

SJT
3 pills of SJT
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Figures

Figure 1

Flow diagram. SJT, Sanjin tablets; LT, levo�oxacin tablets
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Figure 2

Standard Protocol Items: Recommendation For Interventional Trials (SPIRIT) �gure
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