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and control status of CLABSI in hospitals of different grades in Guangxi is
not clear. In this study, we aim to investigate central venous catheter (CVC)
placement and disinfectant use in second and third-level hospitals in Gua-
ngxi. This survey was conducted on the second and third-level hospitals in
Guangxi, China from 13th April 2021 to 19th April 2021. The results show
that a total of 283 questionnaires were collected, including 206 secondary
hospitals and 77 tertiary hospitals. In terms of the CVC, tertiary hospitals
were able to place CVC entirely under the guidance of B-ultrasound, which
was 24 (31.6%) and secondary hospitals were 26 (20.6%). In secondary hos-
pitals, Most CVC placements were performed in operating rooms 94 (74.6%)
and 65 (85.5%) on the third level hospital, but 32.5% of secondary hospitals
and 48.7% of tertiary hospitals were selected at the bedside of patients in gen-
eral wards, and 27.8% of the second-level hospital, 43.4% of third-level hos-
pitals was done in general ward treatment rooms, only 61.9% of secondary
hospitals and 64.5% of tertiary hospitals could fully achieve the maximum
sterile barrier. In terms of skin disinfectants, only 36.0% of tertiary hospitals
and 16.4% of second-level CVC-operators chose > 0.5% chlorhexidine alco-
hol. In conclusion, the prevention and control of catheter line-associated
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bloodstream infections (CLABSI) in Guangxi are not ideal. The prevention
and control department should increase training, implement guidelines and
standardize management to reduce the incidence of CLABSI.
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Central Venous Catheter, Catheter-Line Associated Bloodstream Infections,
Prevention, Quality Control, Survey

1. Introduction

CVC refers to the catheters that enter the jugular vein, subclavian vein, or fe-
moral vein through skin puncture, and their head ends are located in the prox-
imal superior vena cava, right atrium and inferior vena cava [1]. The common
types of CVC are tunnel CVC, non-tunnel CVC, and Port [2]. In daily medical
practice, CVC is mainly used for infusion, blood transfusion, infusion stimu-
lants, and hemodynamic monitoring in daily medical practice and has become
an indispensable means of treatment and rescue. However, their complications are
becoming increasingly prominent, among which Central line-associated blood-
stream infections (CLABSI) is one of the most serious complications [3] [4] [5].
There are two ways to describe CVC-related bloodstream infection: catheter-related
bloodstream infection (CRBSI), central line-associated bloodstream infections
(CLABSI), the most commonly used is CLABSI [4] [6]. CLABSI aggravates pa-
tients’ pain and prolongs the length of hospital stay, increases the economic
burden of patients, wastes medical resources, and may endanger the lives of pa-
tients in serious cases [7] [8] [9]. According to statistics, about 250,000 cases of
CLABSI in the United States every year, about 90% occur in CVC [10] [11].
However, the incidence of CLABSI in developing countries is five times higher
than that in the United States, and the rate of CLABSI in China is 2.3 per 1000
catheter-days (786 events in 344,758 catheter-days) [12] [13]. It has been re-
ported that about 65% - 70% of CLABSI can be prevented every year [14]. CVC
placement and maintenance are two important reasons for CLABSI [15]. How-
ever, the extent to which the secondary and tertiary hospitals used CLABSI pre-
vention measures is still unknown in Guangxi. Therefore, a self-made question-
naire was used to investigate CVC placement and the use of disinfectants in
medical institutions above the second level in Guangxi to provide a reference for
promoting the prevention and control strategy of CLABSI and reducing the in-
cidence of CLABSI.

2. Methods

Investigate the second and third-level medical institutions in Guangxi, China.
Hospital inclusion criteria were in line with the second and third-level hospital
standards specified in the “Hospital Grade Evaluation Standards”. The ques-
tionnaire was conducted according to the related contents of the guideline for
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preventing and controlling vascular catheter-related infection issued by the Na-
tional Health Commission [16] and related literature. It was also discussed by
experts in related fields of intravenous therapy and Nursing Quality Control
Center members. The first draft of the CLABSI Prevention and Control Status
Questionnaire was formed. The questionnaire has undergone two rounds of
pre-investigation and revised the entries that are questionable, unclear, or diffi-
cult to fill in, and the final version of the CLABSI Prevention and Control Status
Questionnaire was done. The questionnaire mainly includes two parts; the first
part is general hospital information, which mainly includes the basic informa-
tion of the hospital level, the second one is the current status of CLABSI preven-
tion and control. The specific investigation content includes catheter develop-
ment, whether the CVC is implanted under the guidance of B-ultrasound, the
implantation environment, the most significant sterile barrier, and the skin dis-
infectant used. The overall Cronbach’s a coefficient of the questionnaire is 0.960,
and the construct validity is 0.961.

Use the questionnaire star platform to issue online questionnaires, which will
be issued and filled out from 13th April 2021 to 19th April 2021, for a total of
seven days. The CLABSI Prevention and Control Status Questionnaire is care-
fully filled and issued by the nursing quality control managers and submitted,
collecting 283 questionnaires.

Excel (Microsoft Office 2016) and Statistical Package for 6 Social Sciences
(SPSS, Version 21.0) were used to analyze the data. The enumeration data were
described by the rate (%), and the chi-square test was used for statistical infe-
rence, and the difference was statistically significant with P < 0.05.

3. Results

A total of 283 copies of the CLABSI Prevention and Control Status Question-
naire were collected, of which 77 are tertiary hospitals (27.2%) and there are 206
secondary hospitals (72.8%) (Figure 1).

250

206, 72.8%

200

150

100 -

77,27.2%

number of questionnaires

hospital level 2 hosipta level 3
hospital level

Figure 1. Basic information among 383 hospitals surveyed.
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The survey results show that almost all (98.7%) third-level hospitals have im-
plemented CVC intubation technology, 61.2% of second-level hospitals have
implemented CVC technology, and 38.8% of hospitals have not implemented
CVC technology. Only 31.6% of third-level hospitals can fully perform CVC ca-
theterization under the guidance of B-ultrasound, and 25.0% of tertiary hospitals
cannot achieve CVC catheterization under the guidance of B-ultrasound at all.
Only 20.6% of second-level hospitals can fully perform CVC catheterization un-
der the guidance of B ultrasound. 42.1% of CVC placement under super guid-
ance was utterly impossible. CVC implantation in third-level hospitals is mainly
performed in the operating room (85.5%) and intensive care unit (84.2%) envi-
ronment, and CVC implantation in second-level hospitals is also mostly per-
formed in the operating room (74.6%) and intensive care unit (61.9%) environ-
ment. However, the CVC implantation part of the third-level hospitals is carried
out in the bedside (48.7%) of the general ward and the general ward’s treatment
room (43.4%). At the same time, the CVC implantation in the second-level hos-
pital chooses to be at the bedside of the general ward (32.5%), and the treatment
room (27.8%) of the general ward. Our survey data shows that 61.9% and 64.5%
of the second-and third-level hospitals can fully achieve the maximum sterile
barrier when CVC is placed. 38.1% of secondary versus 32.9% of tertiary hospit-
als can partially use the maximal sterile barrier. Only 2.6% of tertiary hospitals

cannot use maximal sterile-barrier precautions before CVC insertion (Table 1).

Table 1. CVC placement in hospitals of different grades.

CvC
Variables P-value
Hospital level 2 Hospital level 3
CVC Development
Yes 126 (61.2%) 76 (987%) oo
No 80 (38.8%) 1 (1.3%)
Ultrasound-guided catheterization
Completely 26 (20.6%) 24 (31.6%)
Partially 47 (37.3%) 33(43.4%)  0.037
No 53 (42.1%) 19 (25.0%)
Catheterization environment
Bedside of patients in the general ward 41 (32.5%) 37 (48.7%) 0.022
The general ward treatment room 35 (27.8%) 33 (43.4%) 0.023
Operation room 94 (74.6%) 65 (85.5%) 0.066
ICU 78 (61.9%) 64 (84.2%)  0.001
Others 7 (5.6%) 6 (7.9%) 0.512
Maximal sterile barrier
Completely 78 (61.9%) 49 (64.5%)
Partially 48 (38.1%) 25(32.9%)  0.156
No 0 (0.0%) 2 (2.6%)
*CVC-central venous catheter.
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The survey founded that: before CVC puncture, a higher percentage of the
secondary versus tertiary hospitals (78.4% versus 81.3%) reported choosing > 0.5
iodophors for the skin preparation. 66.4% of secondary versus 61.3% tertiary
hospitals chose 75% alcohol for skin disinfection. However, only 36.0% of ter-
tiary hospitals used more than 0.5% chlorhexidine for skin disinfection around
CVC. At the same time, only 16.4% of the secondary hospitals used more than
0.5% chlorhexidine. There is no difference between the hospital levels (y* =
1.500, P = 0.221) (Figure 2).

4. Discussion

B-guided CVC placement needs to be improved. B-guided CVC implantation has
many advantages, reducing the pain caused by repeated punctures of the patient.
At the same time, if the blind puncture cannot be successfully punctured at one
time, it will increase the frequency of repeated catheter insertion and adjustment
and prolong the time of contact with the external environment. B-ultrasound
guidance can increase the success rate of puncture, shorten the catheterization
time, and improve the quality and safety of central venous catheterization, the-
reby reducing the incidence of CLABSI [4] [17] [18] [19]. In this survey, it was
found that only 50 (24.8%) medical institutions can insert CVC entirely under
the guidance of B-ultrasound, and only 80 (39.6%) hospitals can insert CVC un-
der the guidance of partial B-ultrasound. At the same time, 72 (35.6%) medical
institutions cannot insert CVC under the guidance of B-ultrasound. Moreover,
there are differences in different levels of hospitals, which may be related to the
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Figure 2. The usage rate of skin disinfectants for CVC implantation sites in different le-
vels of medical institutions.
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limitations of CVC implantation technology in the development of second-level
hospitals, and related technologies and operations are not mature enough. A
randomized controlled study found that compared with the control group given
conventional catheterization, the incidence of catheter bloodstream infection in
the experimental group guided by B ultrasound was significantly reduced (the
infection rate of the control group was 6.15%, the experimental group is 0.77%),
and it is statistically significant. Therefore, B-ultrasound-guided placement of
CVC can reduce the incidence of CLABSI [20]. Another prospective randomized
controlled study also found that compared with the traditional method of CVC
placement, ultrasound-guided placement of CVC not only increased the punc-
ture success rate (93.9% vs. 78.5%), but also reduced the incidence of complica-
tions (4.6% vs. 16.9%), and the P values were all <0.05 [21]. A recent randomized
study found that ultrasound-guided internal jugular vein puncture has a signifi-
cantly lower incidence of CLABSI compared with “blind” venous puncture. This
may be relevant with ultrasound-guided placement of CVC that can reduce tissue
damage and shorten surgery time [22]. The National Health Commission issued
the “Guidelines for the Prevention and Control of Vascular Catheter-Related In-
fections” (2021 version), which pointed out that if CVC catheterization is per-
formed for patients with poor vascular conditions, ultrasound-guided puncture
can be used in hospitals where conditions permit. Therefore, it is recommended
that medical institutions can use ultrasound guidance to insert CVC and pay at-
tention to aseptic operation when using high-frequency linear array probes.
There is a gap between the CVC tube environment and the guidelines. This
survey shows that most CVC implements in the third and second-class hospitals
are carried out in the operating room and intensive care room, but some hospit-
als applied it bedside the patients in the general ward (third-level hospitals:
48.7%, second-level hospitals Hospital: 32.5%). Meanwhile, 43.4% of the
third-level hospitals and 27.8% of the second hospital chose to put CVC into the
treatment room of the general ward. The guideline for prevention and control of
vascular catheter-related infection (2021 Edition) [16] pointed out that the cen-
tral catheter placement environment should meet the requirements of class II
environment of Sanitary standard for hospital disinfection. However, bedside the
patients and treatment room of general wards, the environmental catheterization
cannot meet the requirements of the class II environment, so improving the op-
erating environment is an urgent problem. The operating environment is an in-
fluential factor of CLABSI and may interfere with the maximum aseptic barrier.
In a foreign randomized controlled experiment (CRT), patients who were placed
in the operating room were randomly divided into two groups: maximal sterile
barrier and the standard aseptic barrier. The results showed no difference be-
tween the two groups in preventing catheter-related blood infection, and the
maximum aseptic barrier group could not reduce the incidence of CLABSI [23].
The effect of the most significant aseptic barrier may also be related to the envi-
ronment of CVC implantation. However, we still need a prospective, large sam-
ple, multicenter experimental research to confirm this conclusion. Although
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there is no reliable evidence to support it, it is recommended to place the CVC in
the operating room and intensive care room if possible.

The implementation of the maximal sterile barrier is still insufficient. The
maximal sterile barrier refers to implementing the greatest aseptic barrier in order
to prevent CLABSI before the catheterization process; the operator and assistant
are required to carry out hand hygiene, wear a hat, mask and sterile gloves, wear
aseptic clothes, the hat should cover all hair, and the mask should cover the nose
and mouth according to the relevant requirements of “hand hygiene standard for
medical personnel”. It is required that the large sterile drape covers whole the body
and only exposes the puncture site for the patient [16] [23]. The survey data
showed that only 61.9% and 64.5% of the secondary and tertiary hospitals
achieved the maximum aseptic barrier, and some hospitals did not achieve the
maximum aseptic barrier. Therefore, whether it is a secondary hospital or a ter-
tiary hospital, the quality control department of the hospital should pay atten-
tion to applying the maximum aseptic barrier in the process of catheterization
and the clinical implementation rate urgently needs to be improved. Several
guidelines in China and outside China clearly pointed out that the maximum
aseptic barrier should be used to cover patients’ whole body, whether it isa CVC
or arterial catheter [15] [16] [24] [25]. A prospective randomized controlled
study was done in 82 patients with CVC implantation; they conducted that un-
der the premise of using the same gauze dressing, the positive rate of bacterial
colonization was 41% in the group with the largest sterile barrier and 60% in the
group with the lowest sterile barrier [26]. Therefore, the maximum sterile barrier
can reduce the risk of bacterial infection of the skin at the catheter site. A pros-
pective study has done on 176 patients that catheterized under maximal sterile
barrier precautions were comparable to the 167 control group that only used ste-
rile gloves and small drapes. Only four cases of catheter-related infection oc-
curred in the experimental group, while 12 cases occurred in the control group;
for that, the maximum aseptic barrier measure can reduce the incidence of
CLABSI and increase cost-effectiveness [27]. Therefore, in the absence of more
reliable clinical evidence, it is still recommended to select the maximum sterile
barrier as a preventive measure in the daily process of CVC insertion to reduce
the incidence of catheter-related bloodstream infection as much as possible.

The selection of disinfectants is not standardized. The bacteria on the skin
surface of the puncture site are the primary source for the infection when the
CVC is placed [28]. Therefore, it is important to select an effective disinfectant
before the catheter placement. This survey found that most of the secondary and
tertiary hospitals mainly used iodophor and 75% alcohol for skin disinfection in
CVC placement. Only 36.0% of tertiary hospitals chose more than 0.5% of the
chlorhexidine alcohol concentration for skin disinfection around the CVC, and
only 16.4% of the second-level hospitals, A similar result founded by investigat-
ing prevention and control of Catheter-Related Blood Stream Infections in 122

hospitals in China [29]. The current use of skin disinfectants is not standardized,
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so hospitals at all levels need to regulate the selection of disinfectants to prevent
and control the occurrence of CLABSI. When the CVC is placed, the choice of
chlorhexidine disinfectant can not only reduce the incidence of CLABSI (1.60%)
and mortality (0.23%), but also reduce the economic burden of patients [30].
Meanwhile, studies have found that the use of 2% chlorhexidine gluconate dis-
infectant can effectively prevent and control the occurrence of blood infection
related to CVC, and the risk of infection can be reduced by 49%, which is consi-
dered to be a safe, economical and effective skin disinfectant, and it is worth to
be used in the clinical department [31]. The domestic guidelines for preventing
and controlling vascular catheter-related infection suggest that chlorhexidine-
alcohol > 0.5% disinfectant should be used as the first choice of skin disinfectant
indwelling catheter. However, most medical institutions fail to carry out clinical
practice in accordance with the relevant guidelines for CLABSI prevention and
control. The possible reasons are that nursing management personnel and rele-
vant technical operators have knowledge shortage in this field, and may also be
related to the relevant consumables purchase management department of medi-
cal institutions, so many measures are needed to promote clinical operators and
relevant management departments to carry out evidence-based clinical practice
and management.

The limitation of this study is that it only involved Guangxi, and did not in-
vestigate the prevention and control status of CLABSI in other provinces.

5. Conclusion

There is still a gap between the implementation of CLABSI prevention and con-
trol in Guangxi and the relevant guidelines and industry standards, and there are
some differences among different hospital levels. Therefore, clinical quality con-
trol monitoring departments need to target the vital issues and gradually pro-
mote the implementation and also the standardized management of CLABSI
prevention and control work to reduce the incidence of catheter-related blood-

stream infections.
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