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Background VAP is a common complication of ventilator maintenance therapy. The
occurrence of VAP is related to many factors such as long duration of breathing, invasive
operation, pollution of respiratory tubes and instruments, and low immunity of patients.
The prevention of VAP in critically ill patients | the primary problem for clinical medical staff.
Avoiding exogenous bacteria invading the respiratory tract and endogenous bacterial
infection is the main method. Objective To investigate the value of optimized cluster
nursing intervention combined with targeted nursing measures in reducing the incidence
of ventilator-associated pneumonia (VAP) in patients with mechanical ventilation in
intensive care unit (ICU). Methods 200 patients with mechanical ventilation in ICU of our
institute from January 2017 to June 2020 were selected and randomly divided into study
group and control group, with 100 cases in each group. The study group was treated with
cluster nursing intervention combined with targeted nursing measures optimized by multi-
criteria decision analysis method, and the control group was treated with targeted nursing
measures. The incidence of VAP, the detection rate of pathogenic bacteria in sputum
specimens and the effect of nursing execution were compared between the two groups.
200 patients were divided into VAP group and non-VAP group according to whether VAP
occurred. Multivariate Logistic regression model analysis was used to explore the risk
factors of VAP in AECOPD patients. Results A total of 4 strains were detected in the study
group and 18 strains were detected in the control group. The detection rate of pathogenic
bacteria in the study group was higher than that in the control group (x2=10.010,
P=0.002<0.05). The incidence of VAP in the study group was 4.00% lower than 17.00% in
the control group, and the difference was statistically significant (P<0.05). Compared with
VAP group and non-VAP group, the proportion of patients with serum albumin<30g/L,
diabetes mellitus rate, APACHE Il score>15 points, tracheotomy rate and mechanical
ventilation time>5 days in VAP group were significantly higher than those in non-VAP
group, which had statistical significance (P<0.05) .The results of logistic regression model
showed that serum albumin >30g/L and optimized cluster nursing could effectively reduce
the risk of VAP in ICU patients with mechanical ventilation (P<0.05). The risk of VAP in ICU
patients with mechanical ventilation was increased by the combination of diabetes rate.
APACHE Il score=15 points, tracheotomy and mechanical ventilation time > 5 days (P<0.05).
Conclusion The risk of VAP in ICU patients with mechanical ventilation is high, and the
optimized cluster nursing intervention combined with targeted nursing measures can
effectively reduce the incidence of VAP.
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Ventilator-associated pneumonia (VAP) is the  patients without pulmonary infection who receive
most common nosocomial infection in intensive  mechanical ventilation for 48 hours after
care unit (ICU), which refers to respiratory failure  tracheotomy or tracheal intubation, or who develop
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pulmonary infection within 48 hours after
extubation b2

The results of relevant reports in China and
abroad ** shows that the incidence and mortality of
VAP are high, but its occurrence is preventable. The
occurrence of VAP is closely related to the nursing
operation of medical staff. Therefore, effective
nursing measures play an important role in reducing
the incidence of VAP.

Cluster nursing can effectively reduce the
incidence of VAP, but the sequence of bundle
elements of VAP is not formed by evidence-based
methods °. Multi - Criteria Decision Analysis
(MCDA) is a method of decision making when
there are multiple irreplaceable criteria at the same
time, which aims to provide support for the
evaluation of decision makers facing numerous and
conflicting criteria. The cluster intervention strategy
formed by weight and assignment becomes the
optimized cluster nursing intervention ©. This study
mainly discussed the value of optimized cluster
nursing intervention combined with targeted
nursing measures in reducing the incidence of VAP
in ICU patients with mechanical ventilation.

MATERIALS AND METHODS
Information

200 patients with mechanical ventilation in ICU
of our institute from January 2017 to June 2020
were selected and randomly divided into study
group and control group, with 100 cases in each
group. Inclusion criteria: (1) Diagnostic criteria for
VAP reference { Guidelines for diagnosis, prevention
and treatment of ventilator-associated pneumonia
(2013) ) 7, (2) Patients need to receive adjuvant
mechanical ventilation for more than 48h. (3)
Patients aged 55-82 years old. (4) The data of
sputum laboratory

culture  bacteriology and

examination are complete. Exclusion criteria: (1)

acquired  immunodeficiency  syndrome.  (2)
Malignant tumors. (3) Pulmonary infection has
occurred before mechanical ventilation. (4) Patients
who died within 48-72 hours of mechanical
ventilation.  Before the implementation of this
study, the research plan was submitted to the

Medical Ethics Committee of our hospital for
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approval, and was implemented after the decision of
the Medical Ethics Committee of our hospital
(No.18: Ethics (Trial) (2016)).

Intervention measures

Control group: Intervention with targeted
nursing measures.  Strengthen  the nursing
monitoring of elderly patients and serious patients,
nursing staff strictly aseptic operation.

Strengthen the nursing monitoring of elderly
patients and serious patients, nursing staff strictly
aseptic operation. Indications for ventilator use
should be evaluated regularly to achieve early
withdrawal and extubation. Accurately assess the
nutritional status of patients, provide early
nutritional support for patients, avoid intestinal
flora shift or aspiration. Improve the quality of
ventilator management, establish strict supervision
system, keep the airbag pressure at the level of
20-30cmH20, and timely check the cleanliness of

the pipeline, regularly clean or replace the pipeline.

Observation group

using multi-criteria decision analysis method
optimized cluster nursing intervention combined
with  targeted nursing measures, reference
( Guidelines for Diagnosis and Treatment of
Hospital Acquired Pneumonia and Ventilator
Associated Pneumonia in Chinese Adults (2018
Edition)?, @Strict

implementation of hand hygiene. (2)Using non-

Including  twelve items:
invasive respiratory therapy as much as possible.
(3)To evaluate the necessity of daily invasive
mechanical ventilation and tracheal intubation, and
daily wake-up plan, (4)subglottic secretion drainage
(SSD) . (5)The filling pressure of the balloon
should be kept at least 25cm H20
(1cmH20=0.098kPa). (6)head elevation. (7)Oral
care. (8)Strengthening the cleaning and disinfection
of the internal and external pipelines of the
ventilator. (9)When performing airway-related

operations, the sterile  technical

should  be
0Encouraging and assisting early activities of
patients with mechanical ventilation. A)Medical

operation

procedures strictly  observed.

cooperation, daily assessment of preventive measures
compliance. (12)Prevention of stress ulcer.
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Detection method of pathogens in sputum
Sputum culture or bronchial lavage fluid culture
were performed every 3 days after airway opening,.
The samples were placed in sterile containers and
immediately sent to the bacterial chamber. After
smearing, microscopic examination was performed
and qualified sputum specimens (leukocytes > 25 /

low-power field, epithelial cells 2.5) were re-cultured.

The same dominant strain was identified as
pathogenic bacteria for two consecutive times. The
same pathogen with different drug sensitivity results
was regarded as different strains, and the pathogen
with the same drug sensitivity results was regarded
culture and

strain. Bacterial

Vitek-2
identification and drug sensitivity system, ATB

as the same

identification automatic  bacterial
Express semi-automatic bacterial identification and
drug sensitivity system were used for identification
and drug sensitivity test. Bacterial medium is M-H
agar recommended by WHO. Drug sensitivity test
using K-B method, the quality control strains were
Staphylococcus aureus ATCC25923, Enterococcus
faecalis ATCC29212, Streptococcus pneumoniae
ATCC49619, Pseudomonas aeruginosa
ATCC27853, Escherichia coli ATCC25922 and
Klebsiella pneumoniae ATCC700603 °.

Statistical Treatment

The measurement indexes such as age and BMI
in this study were tested by normal distribution,
which were in accordance with the approximate
normal distribution or normal distribution. denoted
by (xts. T test in SPPS software. x* test analyzes the
measurement data. Logistic regression model was
used for multivariate analysis. Test level a = 0.05.

RESULTS
Comparison of baseline data between study
group and control group

Comparison of baseline data between study
group and control group, the two groups of patients
had good balance and comparability (P>0.05). See
Table 1.

Detection of pathogens in sputum of study
group and control group
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A total of 4 strains were detected in the study
group and 18 strains were detected in the control
group. The detection rate of pathogenic bacteria in
the study group was higher than that in the control
group (x*=10.010, P=0.002<0.05). See Table 2 for
details.

Comparison of VAP incidence between study
group and control group

The incidence of VAP in the study group was
4.00 % lower than 17.00 % in the control group,
which had statistical significance (P<0.05) . See
Table 3.

Single factor analysis of VAP and non-VAP
patients

Compared with VAP group and non VAP group,
the proportion of patients with serum albumin < 30
g / L, diabetes mellitus rate, APACHE II score > 15
points, tracheotomy rate and mechanical ventilation
time > 5 days in VAP group were significantly higher
than those in non VAP group, which had statistical
significance (P<0.05) , See Table 3.

Multivariate analysis of influencing factors of
VAP

Univariate analysis was used to analyze serum
albumin, diabetes, APACHE II score, tracheotomy,
mechanical ventilation time and whether patients
were treated with optimized cluster nursing as
independent variables. Logistic regression model was
established with VAP as dependent variable. The
results showed that serum albumin > 30 g / L and
optimized cluster nursing could effectively reduce
the risk of VAP in ICU patients with mechanical
ventilation (P< 0.05). The incidence of diabetes,
APACHE 1I score 215 points, tracheotomy and
mechanical ventilation time > 5 d increased the risk
of VAP in ICU patients with mechanical ventilation

(P< 0.05). See Table 5.

DISCUSSION

The implementation of VAP cluster nursing
strategy is related to the significant decrease in the
incidence of VAP. The purpose of VAP cluster
nursing is to make the routine implementation rate

of each patient reach 100 % every day'’. However,
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the compliance of patients with VAP cluster nursing
is not high, and a fixed index analysis method has
not been formed.  Therefore, this study used
multi-criteria decision analysis to carry out evidence-
based and optimized cluster nursing strategies, and
analyzed the risk factors leading to VAP, and
explored effective nursing measures.

The results of this study showed that a total of 4
strains were detected in the study group and 18
strains were detected in the control group. The
detection rate of pathogens in the study group was
significantly higher than that in the control group
(P<0.05). The main pathogens detected in sputum
bacteria. The

incidence of VAP in the study group was

specimens were Gram-negative
significantly lower than that in the control group
(P<0.05). It shows that the optimized cluster
intervention combined with targeted nursing
intervention can significantly reduce the incidence
of VAP. The reason is that after targeted nursing, the
nursing staff of patients with mechanical ventilation
is more targeted, so as to reduce the ventilation time,
so that patients can remove mechanical ventilation
as soon as possible, return to conventional treatment,
and strengthen the management of the mechanical
treatment environment of patients, reduce the way
of cross infection, promote the rehabilitation of
patients, and through oral care and sputum suction
care, reduce the invasion of bacteria, and reduce the
occurrence of VAP.

The results showed that the proportion of
patients with serum albumin <30g/L, diabetes
mellitus rate, APACHE II score 215, tracheotomy
rate and mechanical ventilation time > 5d in VAP
group were significantly higher than those in non-
VAP group, which had statistical significance

(P<0.05) . Moreover, serum albumin > 30g/L and
optimized cluster nursing can effectively reduce the
risk of VAP in patients with mechanical ventilation
in ICU (P< 0.05). The risk of VAP in patients with
mechanical ventilation in ICU will be increased by
the combination of diabetes rate, APACHE II score

> 15 points, tracheotomy and mechanical
ventilation time 25 days. At present, studies have
found "M that mechanical ventilation time is

positively correlated with the occurrence of VAP.
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Therefore, we should carefully observe the patient '
s weaning indications to choose the appropriate time
to weaning, to avoid long-term mechanical
ventilation.  Serum albumin level is an objective
index reflecting the nutritional level of human body.
The worse the nutritional level of patients, the worse

the resistance to infection, and it is easy to cause

infection.  Especially when patients suffer from
hypoalbuminemia, the immunity is seriously
damaged, which accelerates the growth of

conditional pathogens and fungi, and is easy to cause
pulmonary infection to be difficult to control . It
is suggested to closely monitor the serum albumin
level of patients to enhance nutrition, enhance body
resistance, and prevent and control the occurrence

of VAP.

response, blood glucose levels increased significantly

Diabetic patients are affected by stress

1. Hyperglycemia can cause hyperosmolar state of
blood, which seriously affects the chemotaxis,
phagocytosis and bactericidal ability of neutrophils.
The immune system of the human body is
significantly lower than that of patients with normal
blood glucose, resulting in an increase in the
incidence of VAP.

Therefore, the blood glucose level of patients
should be closely observed to maintain a stable blood
glucose level, improve immunity and resist infection,
thereby reducing the incidence of VAP.
APACHEII score is the worst physiological
parameter index and laboratory test index within 24
hours before mechanical ventilation treatment,
which reflects the severity of the disease. The higher
the score, the weaker the patient ' s resistance at this
time, and the more vulnerable to pathogenic bacteria

14, secretions

infection Airway produced by
tracheotomy are relatively large, incisions are easily
contaminated, long-term use of bacteria is easy to
reproduce, and open bacteria are more likely to
invade the lower respiratory tract, thereby increasing
the chance of respiratory tract infection.

At present, multi-criteria decision analysis has
been applied to the construction of different types of
cluster nursing strategies, such as the prevention of
central  venous catheter-related  bloodstream
infections, the prevention of lower extremity deep
venous thrombosis and the analgesic and sedative
effects of mechanically ventilated patients . In this
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study, multi-standard decision-making analysis has
been innovatively applied to cluster nursing,

forming cluster nursing mode for nursing

intervention of ICU patients with mechanical
ventilation, and analyzing related risk factors, in
order to better prevent VAP, shorten mechanical
ventilation time, and improve the utilization rate of

medical resources. However, the survey objects

required for the sample are only from one hospital,
so the representativeness is not ideal, and the
research time is relatively short, and there are fewer
cases included. Therefore, it is necessary to further
study the large sample size.

In summary, the risk of VAP in ICU patients with
mechanical ventilation is high. The optimized
cluster nursing intervention combined with targeted

nursing measures can effectively reduce the

incidence of VAP,
222 CHk
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Table 1
Comparison of baseline data between study and control groups
General information Study Group (n=100) control group (n=100) t/y2 P
age (year) 68.9£6.6 67.4£7.5 1501 0.135
BMI (kg/m2) 23.8£2.5 24.0£2.2 -0.601 0.549
sex (%) 1.323 0.250
man 55(55) 63(63)
woman 45(45) 37(37)
Smoking (%) 0.791 0.374
yes 38(38) 32(32)
no 62(62) 68(68)
blood albumin (g/L) 0.439 0.508
<30 22(22) 26(26)
>30 78(78) 74(74)
diabetes 0.613 0.434
yes 31(31) 26(26)
no 69(69) 74(74)
APACHE 11 1.293 0.256
<15 59(59) 51(51)
>15 41(41) 49(49)
hypertension 1.202 0.273
yes 32(32) 25(25)
no 68(68) 75(75)
Use of glucocorticoids 1.747 0.185
yes 32(32) 41(41)
no 68(68) 59(59)
Type of antibiotic 1.624 0.203
<2 23(23) 31(31)
>2 77(77) 69(69)
disturbance of consciousness 0.980 0.322
yes 47(47) 54(54)
no 53(53) 46(46)
tracheotomy 0.744  0.388
yes 62(62) 56(56)
no 38(38) 44(44)
Mechanical ventilation time 0.381 0.537
<5d 32(32) 28(28)
>5d 68(68) 72(72)
Table 2
Detection of sputum pathogens in the Study and control groups
nosophyte Study Group (n=100) control group (n=100)
gram positive bacterium 1(1.00) 3(3.00)
MRSA 1(1.00) 2(2.00)
others 0(0.00) 1(1.00)
gram negative bacterium 3(3.00) 14(14.00)
acinetobacter baumannii 1(1.00) 7(7.00)
Pseudomonas aeruginosa 1(1.00) 3(3.00)
Klebsiella pneumoniae 1(1.00) 3(3.00)
x.maltophilia 0(0.00) 1(1.00)
mycotic infection 0(0.00) 1(1.00)
aggregate 4(4.00) 18(18.00)
Tob Regul Sci.™ 2021;7(6): 6395-6401 6400
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Table 3
Comparison of VAP in Study and control
group n VAP Ik vAP
Study Group 100 4 (4.00) 96 (96.00)
control group 100 17 (17.00) 83 (83.00)
X2 8.992
P 0.003
Table 4.
Form factor analysis results
General information VAP (n=21) control group (n=179) t/y2 P
age (year) 68.4+7.2 67.6£7.0 0.494  0.622
BMI (kg/m2) 24.142.3 23.9+2.5 0.350 0.727
sex (%) 0.425 0.514
man 11(52.38) 107(59.78)
woman 10(47.62) 72(40.22)
Smoking (%) 0.637 0.425
yes 9(42.86) 61(34.08)
no 12(57.14) 118(65.92)
blood albumin (g/L) 7.167  0.007
<30 10(47.62) 38(21.23)
>30 11(52.38) 141(78.77)
diabetes 4.890 0.027
yes 9(42.86) 48(26.82)
no 12(57.14) 131(73.18)
APACHE 11 6.622 0.010
<15 6(28.57) 104(58.1)
>15 15(71.43) 75(41.9)
hypertension 1.060 0.303
yes 8(38.1) 49(27.37)
no 13(61.9) 130(72.63)
Use of glucocorticoids 0.409 0.522
yes 9(42.86) 64(35.75)
no 12(57.14) 115(64.25)
Type of antibiotic 2.993 0.084
<2 9(42.86) 45(25.14)
>2 12(57.14) 134(74.86)
disturbance of consciousness 1.221  0.269
yes 13(61.9) 88(49.16)
no 8(38.1) 91(50.84)
tracheotomy 4.674 0.031
yes 17(80.95) 101(56.42)
no 4(19.05) 78(43.58)
Mechanical ventilation time 4.685 0.030
<5d 2(9.52) 58(32.40)
>5d 19(90.48) 121(67.60)
Table 5
Logistic Regression models
factors b SE Walds P OR 95%Cl
blood albumin -0.574  0.274 4.389 0.047 0563 0.329 0.964
diabetes mellitus 0.811 0.414 3.837 0.061 2250 1.000 5.065
APACHE II 0.762 0.358 4.530 0.043 2.143 1.062 4.322
tracheotomy 0.964 0.400 5.808 0.021 2622 1.197 5.743
Mechanical ventilation time 0.753 0.358 4.424 0.046  2.123  1.053 4.283
Cluster nursing after optimization -0.688  0.269 6.541 0.007 0503 0.297 0.851
constant term 1.420 0.557 6.499 0.008 4.137 1.389 12.326
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