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Background: Methicillin-resistant Staphylococcus aureus (MRSA) is a common pathogen

of hospital infection with multi-drug resistant characteristics. Its spread and epidemic pose

great challenges to nosocomial infection control. This study was aimed to identify risk

factors for hospital-acquired MRSA (HA-MRSA) infections and investigate its clinical

outcome, developing infection control strategies and improving patient outcomes.

Methods: A retrospective case-case-control study was conducted to compare patients in

Southwest Hospital, Chongqing, People's Republic of China from January 2018 to December

2018 with control patients. In this study, 251 patients with MRSA nosocomial infection, 339

patients with methicillin-sensitive Staphylococcus aureus strains (MSSA) nosocomial infec-

tion, and 300 patients with non-Staphylococcus aureus infection were included.

Results: Multivariate analysis showed that presence of central venous catheters (odds ratio

[OR], 1.932; 95% confidence interval [CI], 1.074–3.477; P=0.028), sputum suction (OR,

2.887; 95% CI, 1.591–5.240; p<0.001), and total hospital stays more than 30 days (OR,

3.067; 95% CI, 2.063–4.559; P<0.001) were independent risk factors for HA-MRSA. Renal

insufficiency (OR, 2.744; 95% CI, 1.089–6.914; P=0.032) and receipt of immunosuppressors

(OR, 3.140; 95% CI, 1.284–7.678; P=0.012) were independent predictors of poor prognosis

of MRSA nosocomial infection. Moreover, empirical use of antibiotics (OR, 0.514; 95% CI,

0.282–0.935; P=0.029) was a protective factor for poor prognosis of MRSA nosocomial

infection. In-hospital mortality in the MRSA group was not statistically significant compared

with the other two groups; however, the rate of poor prognosis in the MRSA group was

higher than that of the MSSA group (27.5% vs 17.1%, χ2=9.200, P=0.002) and the control

group (27.5% vs 16.0%, χ2=19.190, P=0.001).

Conclusion: Our results have shown presence of central venous catheters, sputum suction,

and total hospital stays more than 30 days were associated with nosocomial MRSA infection.

Patients with renal insufficiency and immunosuppressive therapy were more likely to cause

poor prognosis with MRSA infection, and the empirical use of antibiotics can effectively

reduce the adverse clinical outcomes caused by MRSA infection. Based on above findings,

strategies to control MRSA infection should emphasize more attention to these patients and

appropriate empirical use of antibiotics.
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Introduction
Methicillin-resistant Staphylococcus aureus (MRSA) was first discovered by

British Jevons in 1961.1 Since its discovery, MRSA infection has almost spread

all over the world. Although the prevalence of MRSA infection has been
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controlled to some extent in recent years, MRSA is still

one of the important pathogens of community and hospi-

tal infection.2–4 The main mechanism of MRSA resis-

tance was due to the changes in the properties of

penicillin-binding protein (PBPs), which make MRSA

resistant to almost all β-lactam antibiotics. Besides,

MRSA can also show resistance to various antimicrobial

agents such as macrolides antibiotics and aminoglycoside

antibiotics by changing the target of antibiotic, reducing

membrane permeability, and producing modified

enzymes.5,6 It has been reported that MRSA leads to the

highest rate of deaths, consumes the most medical

resources, and imposes a great economic burden on

patients with Staphylococcus aureus infection.7–10

The control and treatment of MRSA infection is one of

the clinical challenges all over the world. There have been

many reports on risk factors and clinical outcomes of

MRSA hospital infection worldwide, but most of them

are targeted at specific populations or departments.11–14

In our study, all adult inpatients in the hospital within a

certain period were taken as the research objects, which is

the special point of this study. In addition, case-control

studies are commonly used to identify risk factors for

MRSA infection.15–17 However, only analyzing patients

infected with methicillin-sensitive Staphylococcus aureus

strains (MSSA) as a control group does not represent all

control subjects, which would cause bias in the results of

the study. Case-case-control studies are superior to case-

control studies in analyzing risk factors for drug-resistant

pathogen infections.18 Therefore, we used case-case-con-

trol study to analyze the risk factors for MRSA infection

and predictors of poor prognosis for MRSA infection

which will make the conclusion more convincing.

Therefore, the research conclusions will be more valuable

for guiding the control strategy for MRSA infection pre-

valence and improve the prognosis of patients in

Chongqing, People's Republic of China.

Materials And Methods
Ethics
Our study was approved by the medical ethics committee

of the Southwest Hospital of the Third Military Medical

University. It was a retrospective study, without direct

intervention. All patient data are anonymous. Subjects’

information and privacy are fully protected. Therefore,

the institutional review board waived the need for written

informed consent provided by participants.

Study Design And Patient Population
The study used a case-case-control study to assess risk

factors for HA-MRSA infections and to conduct clinical

outcome analysis. The study was carried out in the

Southwest Hospital of the Third Military Medical

University, in Chongqing, People's Republic of China,

with more than 1900 beds and an annual capacity of

more than 135,000 patients. The research subjects

included adults admitted to the Southwest Hospital

between January 2018 and December 2018 (excluding

pediatric and neonatal intensive care unit patients).

Patients with MRSA and MSSA strains isolated within

48 hrs of admission were excluded. A repeated infection

of a patient during a hospitalization was recorded only

once.

Three groups were designed. The MRSA group con-

sisted of hospitalized patients infected with MRSA strains

during the study period. The MSSA group consisted of

hospitalized patients infected with MSSA strains during

the study period. The control group was randomly selected

from patients infected with organisms other than

Staphylococcus aureus. Three groups of patients were

hospitalized at the same time, with the same exposure

environment.

Microbiologic Methods
All the experiments involved in this study were interpreted

with reference to the clinical and laboratory standards

(CLSI) documents.19 The Vitek 2 automated system

(bioMérieux, Marcy l’Etoile, France) was used for isolate

identification and methicillin resistance testing. The qual-

ity control strains Staphylococcus aureus ATCC29213

(drug-resistant strain) and Staphylococcus aureus

ATCC25923 (sensitive strain) were provided by the

National Center for Clinical Laboratories (NCCL).

Data Collection And Definition
The relevant case information was collected from the med-

ical record data management system and supplemented with

relevant internal infection control data of the Southwest

Hospital. The collected epidemiological and clinical medi-

cal record data included demographics (gender and age),

underlying diseases (diabetes, malignancy, inflammatory

disease, hypertension, renal insufficiency, cardiovascular

disease, tuberculosis, hematopathy), unhealthy life styles

(alcohol abuse, smoking history), invasive procedures

(endoscopic therapy, presence of a Foley catheter, presence
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of central venous catheter, insertion of gastric tube, tra-

cheotomy, sputum suction), medication (types of antibiotics

used, empirical use of antibiotics, use antibiotics based on

drug sensitivity test, antibiotic use more than 15 days),

laboratory test (serum albumin, white blood cell examina-

tion), and receipt of immunosuppressors, radiotherapy, che-

motherapy, surgery, admission to the intensive care unit

(ICU) and other information.

Culture-positive specimens taken from sterile sites

(such as blood, abdominal cavity) were directly defined

as infection. According to the US Centers for Disease

Control and Prevention (CDC) and the National Health

Care Safety Network (NHSN), positive cultures from

patients’ respiratory tract, urethra, and surgical wound

site were also defined as infection.20 Mixed infection

referred to the isolation of more than one pathogen from

the same specimen. This study did not include patients

with mixed infections. All cases defined as infection were

cultured positive 48 hrs after admission.

The clinical outcomes of this study included total hos-

pital stays more than 30 days, admission to the ICU, poor

prognosis, and hospital mortality. Hospital mortality was

defined as the death of the patient for any reason during

hospitalization. Because of the economic and religious

customs of Chongqing, some patients give up treatment

and choose discharged automatically when their condition

deteriorates sharply or there was no hope of cure.

Therefore, this study defined hospital mortality and auto-

matic discharge due to hopeless cure as poor prognosis.

Statistical Analysis
Data analysis was performed using SPSS22.0 software

(IBM Corporation, Armonk, NY, USA). Categorical vari-

ables were presented by frequency and percentage.

Continuous variables were summarized using mean±stan-

dard deviation or median. We compared MRSA group and

MSSA group to the control group using bivariable logistic

regression models adjusted for time at risk, respectively.

As for the analysis of predictors of poor prognosis in the

MRSA group, we used Student’s t-test or Mann–Whitney

U-test to evaluate continuous variables and the χ2 test or

two-tailed Fisher’s exact test for categorical variables. All

variables with a P-value <0.10 in univariable analysis were

included in the multivariable logistic regression analysis.

Odds ratios (OR) and 95% confidence intervals (CI) were

used to evaluate the strength of the associations. All ana-

lyses were two-tailed and the significance level was set as

P<0.05.

Results
Distribution Of MRSA Isolates
During the study period, a total of 251 cases of MRSA

infection were included. The most common types of infec-

tion were wound and soft tissue infection (155 cases,

61.8%), followed by respiratory tract infection (51 cases,

20.3%), bloodstream infection (24 cases, 9.6%), and intra-

abdominal infection (8 cases, 3.2%). There were no signifi-

cant differences in the infection types in three groups. The

infection types of the three groups are listed in Table 1.

Risk Factors
Case-Control Study 1: Comparative Analysis Of

MRSA Group And Control Group

As shown in Table 2, there was no statistical difference in

the age and gender of the three groups. Univariate statis-

tical analysis showed that there were 5 factors with statis-

tically significant differences between the MRSA group

and the control group (P≤0.05): presence of a Foley cathe-

ter (OR, 1.588; 95% CI, 1.133–2.226; P=0.007), presence

of central venous catheters (OR, 2.612; 95% CI, 1.516–

4.502; P=0.001), sputum suction (OR, 3.771; 95% CI,

2.160–6.583; P<0.001), hospital stays before positive cul-

ture more than 15 days (OR, 1.829; 95% CI, 1.007–3.320;

P=0.047), total hospital stays more than 30 days (OR,

3.626; 95% CI, 2.474–5.313; P<0.001).

Case-Control Study 2: Comparative Analysis Of

MSSA Group And Control Group

Univariate analysis showed a greater likelihood of inflam-

matory disease (OR, 1.787; 95% CI, 1.040–3.070;

P=0.036) in the MSSA group compared with the control

group. There was no significant difference in demographic

characteristics, underlying diseases, and drug treatment

between the MSSA group and the control group (Table 2).

Table 1 ComparisonOf Infection TypesAmong The ThreeGroups

Infection Type MRSA MSSA Control

N (%) N (%) N (%)

Wound and soft tissue

infections

155

(61.8%)

218

(64.3%)

193

(64.3%)

Respiratory tract infection 51 (20.3%) 79 (23.3%) 56 (18.7%)

Bloodstream infection 24 (9.6%) 14 (4.1%) 16 (5.3%)

Intra-abdominal infection 8 (3.2%) 5 (1.5%) 9 (3.0%)

Others 13 (5.2%) 23 (6.8%) 26 (8.7%)

Total 251 (100%) 339 (100%) 300 (100%)

Abbreviations: MRSA, methicillin-resistant Staphylococcus aureus; MSSA, methicil-

lin-sensitive Staphylococcus aureus strains.
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Table 2 Univariate Prediction Of Risk Factors For MRSA And MSSA Infection

Variable No.(%) Of Patients MRSA VS CON MSSA VS CON

MRSA

(n=251)

MSSA

(n=339)

CON

(n=300)

P-value OR (95% CI) P-value OR (95% CI)

Demographic

Age, year, mean±SD 48.42±16.039 49.54±15.345 50.30±14.462 0.149 (-) 0.522 (-)

Male sex 176 (70.1) 235 (69.3) 222 (74.0) 0.311 0.825 (0.567–1.198) 0.191 0.794 (0.562–1.122)

Underlying disease

Diabetes mellitus 37 (14.7) 46 (13.6) 44 (14.7) 0.980 1.006(0.627—1.615) 0.691 0.913 (0.585–1.427)

Malignancy 30 (12.0) 38 (11.2) 24 (8.0) 0.122 1.561 (0.887–2.747) 0.173 1.452 (0.849–2.483)

Inflammatory disease 27 (10.8) 42 (12.4) 22 (7.3) 0.162 1.523 (0.844–2.747) 0.036 1.787 (1.040–3.070)

Hypertension 32 (12.7) 58 (17.1) 53 (17.7) 0.113 0.681 (0.423–1.095) 0.853 0.962 (0.639–1.449)

Renal disease 22 (8.8) 38(11.2) 27 (9.0) 0.923 0.971 (0.539–1.752) 0.357 1.276 (0.759–2.147)

Cardiovascular disease 28 (11.2) 21 (6.2) 24 (8.0) 0.209 1.444 (0.814–2.561) 0.375 0.759 (0.414–1.394)

Tuberculosis 5 (2.0) 6 (1.8) 4 (1.3) 0.546 1.504 (0.400–5.662) 0.658 1.333 (0.373–4.771)

Hematonosis 3 (1.2) 2 (0.6) 1 (0.3) 0.267 3.617(0.374–34.990) 0.640 1.744 (0.160–19.688)

Unhealthy lifestyle

Smoking history 78 (31.1) 83 (24.5) 81 (27.0) 0.293 1.219 (0.843–1.764) 0.468 0.877 (0.614–1.251)

Alcohol abuse 21 (8.4) 35 (10.3) 19 (6.3) 0.361 1.350 (0.709–2.573) 0.073 1.703 (0.952–3.046)

Invasive procedure

Endoscopic therapy 8 (3.2) 7 (2.1) 9 (3.0) 0.899 1.064 (0.405–2.801) 0.453 0.682 (0.251–1.853)

Presence of a Foley catheter 141 (56.2) 132 (38.9) 134 (44.7) 0.007 1.588 (1.133–2.226) 0.143 0.790 (0.576–1.083)

Presence of central venous

catheters

43 (17.1) 37 (10.9) 22 (7.3) 0.001 2.612 (1.516–4.502) 0.121 1.548 (0.891–2.689)

Insertion of gastric tube 24 (9.6) 16 (4.7) 23 (7.7) 0.428 1.273 (0.700–2.316) 0.124 0.597 (0.309–1.152)

Tracheotomy 31 (12.4) 36 (10.6) 25 (8.3) 0.120 1.550 (0.889–2.702) 0.327 1.307 (0.765–2.233)

Sputum suction 51 (20.3) 33 (9.7) 19 (6.3) 0.000 3.771 (2.160–6.583) 0.119 1.595 (0.887–2.869)

Types of antibiotics used (1–2) 179 (71.3) 227 (67.0) 198 (66.0) 0.182 1.281 (0.891–1.841) 0.797 1.044 (0.751–1.451)

Types of antibiotics used (≥3) 51 (20.3) 65 (19.2) 49 (16.3) 0.228 1.306 (0.846–2.016) 0.350 1.215 (0.808–1.828)

Blood examination

Serum albumin

<35 g/L 132 (52.6) 198 (58.4) 175 (58.3) 0.176 0.792 (0.565–1.111) 0.985 1.003 (0.732–1.375)

(35–51)g/L 114 (45.4) 135 (39.8) 116 (38.7) 0.109 1.320 (0.939–1.855) 0.765 1.050 (0.764–1.443)

>51 g/L 5 (2.0) 6 (1.8) 9 (3.0) 0.454 0.657 (0.217–1.987) 0.305 0.583 (0.205–1.656)

White blood cell

<4.0×10^9/L 15 (6.0) 24 (7.1) 23 (7.7) 0.435 0.765 (0.390–1.501) 0.777 0.923 (0.533–1.601)

(4.0–10.0)×10^9/L 27 (10.8) 34 (10.0) 42 (14.0) 0.252 0.740 (0.442–1.240) 0.122 0.685 (0.423–1.108)

>10.0×10^9/L 209 (83.3) 281 (82.9) 235 (78.3) 0.145 1.376 (0.895–2.117) 0.145 1058 (0.980–1.143)

Others

Receipt of immunosuppressors 24 (9.6) 56 (16.5) 37 (12.3) 0.303 0.752 (0.436–1.294) 0.135 1.407 (0.899–2.201)

Surgery 178 (70.9) 227 (67.0) 199 (66.3) 0.249 1.238 (0.861–1.779) 0.866 1.029 (0.740–1.430)

Total hospital stays more than

30 days

114 (45.4) 56 (16.5) 56 (18.7) 0.000 3.626 (2.474–5.313) 0.476 0.862 (0.573–1.297)

Hospital stays before positive

culture more than 15 days

29 (11.6) 24 (7.1) 20 (6.7) 0.047 1.829 (1.007–3.320) 0.837 1.067 (0.577–1.973)

Chemotherapy 18 (7.2) 16 (4.7) 12 (4.0) 0.107 1.854 (0.875–3.927) 0.658 1.189 (0.553–2.555)

Radiotherapy 13 (5.2) 11 (3.2) 8 (2.7) 0.132 1.994 (0.813–4.890) 0.668 1.224 (0.486–3.085)

Admission to the ICU 53 (21.1) 68 (20.1) 70 (23.3) 0.534 0.880 (0.587–1.318) 0.316 0.824 (0.565–1.202)

Abbreviations: MRSA, methicillin-resistant Staphylococcus aureus; MSSA, methicillin-sensitive Staphylococcus aureus strains; CON, control group.
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Multivariate analysis showed that inflammatory disease

was a risk factor for MSSA infection (OR, 1.820; 95% CI,

1.058–3.131; P=0.030) (Table 3).

Comparison Of Risk Factors Between MRSA Group

And MSSA Group

By comparing the risk factors of the MRSA group and the

MSSA group, we found that presence of central venous

catheters, sputum suction, and total hospital stays more

than 30 days were unique risk factors for infection with

MRSA (Table 3).

Outcome Study
This study used a univariate analysis to analyze clinical

outcomes (Table 4). During the hospitalization of the study

patients, 43 (17.1%) patients died in the MRSA group, 45

(13.3%) patients died in the MSSA group, and 38 (12.7%)

patients died in the control group. In the clinical poor

prognosis analysis, 69 (27.5%) patients, 58 (17.1%)

patients, and 48 (16.0%) patients in the MRSA group,

MSSA group, and control group had poor prognosis,

respectively. After comparing the clinical outcomes of

three groups, there was no significant difference in in-

hospital mortality between the three groups. However,

patients infected with MRSA had longer hospital stay,

were more likely to be admitted to ICU, and had poor

prognosis.

Univariate analysis showed that renal insufficiency

(P=0.013), presence of central venous catheters

(P=0.020), insertion of gastric tube (P=0.034), empirical

use of antibiotics (P=0.030), and receipt of immunosup-

pressors (P=0.009) were predictors of poor prognosis in

patients with MRSA infection (Table 5).

Multivariate analysis showed that renal insufficiency

(OR, 2.744; 95% CI, 1.089–6.914; P=0.032) and receipt of

immunosuppressors (OR, 3.140; 95% CI, 1.284–7.678;

P=0.012) were independent predictors of poor prognosis

of MRSA nosocomial infection. Moreover, empirical use

of antibiotics (OR, 0.514; 95% CI, 0.282–0.935; P=0.029)

was a protective factor for poor prognosis of MRSA noso-

comial infection (Table 6).

Discussion
MRSA has become one of the important pathogens of

hospital infection worldwide, and is no longer limited to

ICU, burn department and special medical institutions,

which brings great challenges to hospital infection

control.21–25 Chongqing, located in the southwest of

People's Republic of China, lags behind in economic and

medical technology development. Many local hospitals

have limited manpower and material resources invested

in infection control, leading to lax implementation of

infection prevention measures and relative high rate of

HA-MRSA infection.26 According to the drug resistance

monitoring data of the Southwest Hospital, HA-MRSA

infection rates were on the rise in 2016–2018, which

reached 5.02% in 2018. In order to effectively control

Table 3 Multivariate Analysis Of Risk Factors For MRSA And MSSA Infection

Variable MRSA VS CON MSSA VS CON

P-value OR (95% CI) P-value OR (95% CI)

Presence of central venous catheters 0.028 1.932 (1.074–3.477)

Sputum suction 0.000 2.887 (1.591–5.240)

Total hospital stays more than 30 days 0.000 3.067 (2.063–4.559)

Inflammatory disease 0.030 1.820 (1.058–3.131)

Abbreviations: MRSA, methicillin-resistant Staphylococcus aureus; MSSA, methicillin-sensitive Staphylococcus aureus strains; CON, control group.

Table 4 Comparison Of Clinical Outcomes Among The Three Groups

Clinical Outcomes No.(%) Of Patients MRSA VS CON MRSA VS MSSA

MRSA (251) MSSA (339) CON (300) P-value P-value

Total hospital stays more than 30 days 114 (45.4) 56 (16.5) 56 (18.7) 0.000 0.000

Admission to the ICU 53 (21.1) 50 (14.7) 43 (14.3) 0.037 0.044

In-hospital mortality 43 (17.1) 45 (13.3) 38 (12.7) 0.140 0.194

Poor prognosis 69 (27.5) 58 (17.1) 48 (16.0) 0.001 0.002

Abbreviations: MRSA, methicillin-resistant Staphylococcus aureus; MSSA, methicillin-sensitive Staphylococcus aureus strains; CON, control group.
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the spread and prevalence of drug-resistant bacteria and

reduce the occurrence of adverse prognosis, we carried out

a case-case-control study to investigate the risk factors and

clinical outcomes of HA-MRSA infection in Chongqing,

People's Republic of China.

In previous studies on the risk factors for HA-MRSA

infections, Graffunder and Marshall et al showed that

enteral feedings and longer lengths of stay before culture

and ICU length of stay were correlated with MRSA

infection.27,28 Washio et al showed that hypoalbuminemia

may increase the risk of MRSA infection.29 Similar to

these studies, the multivariate analysis of our study

showed that presence of central venous catheters and

total hospital stays more than 30 days before positive

culture were independent risk factors of HA-MRSA

Table 5 Univariate Analysis Of Predictors For Poor Prognosis In

The MRSA Group

Variable No. (%) Of Patients P-value

Poor Prognosis

(69)

Good

Prognosis

(182)

Demographic

Age, year, mean±SD 50.52±17.06 47.90±15.55 0.246

Male sex 45 (65.2) 131 (72.0) 0.296

Underlying disease

Diabetes mellitus 11 (15.9) 26 (14.3) 0.741

Malignancy 12 (17.4) 18 (9.9) 0.102

Inflammatory disease 7 (10.1) 20 (11.0) 0.847

Hypertension 10 (14.5) 22 (12.1) 0.610

Renal insufficiency 11 (15.9) 11 (6.0) 0.013

Cardiac insufficiency 10 (14.5) 18 (9.9) 0.301

Tuberculosis 2 (2.9) 3 (1.6) 0.899

Hematopathy 1 (1.4) 2 (1.1) 1.000

Unhealth lifestyle

Smoking history 18 (26.1) 60 (33.0) 0.293

Alcohol abuse 7 (10.1) 14 (7.7) 0.531

Invasive procedure

Endoscopic therapy 4 (5.8) 4 (2.2) 0.295

Presence of a Foley

catheter

42 (60.9) 99 (54.4) 0.356

Presence of central

venous catheters

18 (26.1) 25 (13.7) 0.020

Insertion of gastric tube 11 (15.9) 13 (7.1) 0.034

Tracheotomy 9 (13.0) 22 (12.1) 0.837

Sputum suction 18 (26.1) 33 (18.1) 0.162

Antibiotic use

Empirical use of

antibiotics

36 (52.2) 122 (67.0) 0.030

Use antibiotics based

on drug susceptibility

test

48 (69.6) 118 (64.8) 0.480

Antibiotic us more

than 15 days

28 (40.6) 77 (42.3) 0.804

Blood examination

Serum albumin

<35 g/L 41 (59.4) 91 (50.0) 0.182

(35–51)g/L 26 (37.7) 88 (48.4) 0.130

>51 g/L 2 (2.9) 3 (1.6) 0.899

White blood cell

<4.0×10^9/L 2(2.9) 13(7.1) 0.333

(4.0–10.0)×10^9/L 8(11.6) 19(10.4) 0.792

>10.0×10^9/L 59 (85.5) 150 (82.4) 0.558

Others

Receipt of

immunosuppressors

12 (17.4) 12 (6.6) 0.009

(Continued)

Table 5 (Continued).

Variable No. (%) Of Patients P-value

Poor Prognosis

(69)

Good

Prognosis

(182)

Surgery 54 (78.3) 124 (68.1) 0.115

Total hospital stays

more than 30 days

31 (44.9) 83 (45.6) 0.923

Chemotherapy 5(7.2) 13 (7.1) 0.977

Radiotherapy 4 (5.8) 9 (4.9) 1.000

Admission to ICU 17 (24.6) 36 (19.8) 0.400

Infection type

Wound and soft tissue

infections

37 (53.6) 119 (64.8) 0.103

Respiratory tract

infection

18 (26.1) 33 (18.1) 0.162

Bloodstream infection 7 (10.1) 17 (9.3) 0.847

Intra-abdominal

infection

5 (7.2) 3 (1.6) 0.064

Others 1 (1.4) 12 (6.6) 0.186

Abbreviation: MRSA, methicillin-resistant Staphylococcus aureus.

Table 6 Multivariate Analysis Of Factors Associated With Poor

Prognosis In MRSA Group

Variate Good Prognosis VS Poor

Prognosis

P-value OR (95% CI)

Renal insufficiency 0.032 2.744 (1.089–6.914)

Receipt of immunosuppressors 0.012 3.140 (1.284–7.678)

Empirical use of antibiotics 0.029 0.514 (0.282–0.935)

Abbreviation: MRSA, methicillin-resistant Staphylococcus aureus.
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infections. Karas et al also showed that presence of central

venous catheters was a risk factor for MRSA nosocomial

infections.30 Unlike these studies, we found that sputum

suction was also a risk factor for MRSA infection. Sputum

suction is commonly used to dredge the respiratory tract in

clinical practice. The relatively frequent operation of spu-

tum suction may increase mechanical stimulation of

respiratory tract and mucosal injury, causing damage to

the natural barrier of human body, thus MRSA is easy to

colonize and infect. However, our study did not find

hypoalbuminemia as a risk factor for MRSA infection.

The virulence of Staphylococcus is mainly determined

by methicillin resistance, aggregation adhesion, and tet-

rad formation. There is insufficient evidence to prove that

MRSA must be more virulent than MSSA.31 A study by

Cosgrove et al showed the highest mortality of MRSA

bacteremia caused by Staphylococcus aureus.32,33

However, there were no significant differences in hospital

mortality between MRSA group and MSSA group in our

study, although patients with MRSA infection had longer

hospital stays and were more likely to be admitted to ICU

and had a poor prognosis. Pastagia et al showed that

organ impairment was independently associated with

death from MRSA bacteremia.34 Our study clearly

revealed that renal insufficiency was an independent pre-

dictor for poor prognosis of MRSA group. We suspect

that this may be due to the low immunity of patients with

renal insufficiency, which indirectly aggravates the

degree of MRSA infection and leads to a poor prognosis.

In addition, since the nephrotoxicity of the antibacterial

drug itself imposes a great burden on patients with renal

insufficiency, the utilization ratio of antibiotics in these

patients is also reduced.35,36 We have also found that

receipt of immunosuppressors was also a predictor for

poor prognosis of MRSA group, which was not found in

other studies. Due to individual differences and the com-

plexity of the immune system, as well as the relevant

clinical trials carried out less in People's Republic of

China, there are no particularly strict pointers on the

use of immunosuppressive agents. Off-label use of

immunosuppressive agents based on immunotherapy

experience is common among clinicians. This inevitably

has the problem of improper use of immunosuppressive

agents, which may be one of the reasons for the poor

prognosis of immunosuppressive agents in patients with

MRSA infection. It has been reported that appropriate

and timely empirical antibiotic treatment can improve

the prognosis of skin and soft tissue infections caused

by MRSA.37 Our study also found that early empirical

use of antibiotics can effectively reduce the occurrence of

adverse clinical outcomes.

There were some limitations in our research. First, the

sample size of our research was not large enough, there-

fore, there were limits on the efficacy of infection risk

factors and clinical outcome studies. Secondly, most of the

patients in the MRSA group of this study received clinical

standard dose antibiotic therapy, and we did not have

sufficient conditions to analyze the effect of different

antibiotic treatment doses on clinical prognosis, which

will be the content of our future study. Finally, our study

did not address areas of MRSA outbreaks due to lax

infection control measures.

In conclusion, our study showed that presence of cen-

tral venous catheters and sputum suction as well as total

hospital stays more than 30 days were independent risk

factors for HA-MRSA infections in Chongqing, People's

Republic of China. Renal insufficiency and receipt of

immunosuppressors were independent predictors for poor

prognosis in HA-MRSA infections. The empirical use of

antibiotics can effectively reduce the adverse clinical out-

comes caused by MRSA infection.
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