Risk factors for septic shock from healthcare-associated infections in the intensive care unit of Algiers: “About a cohort study”
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Introduction: Healthcare-associated infections are a public health problem worldwide. Increasingly serious in poor countries where indicators of quality of life remain poor. The consequences on morbidity and mortality are linked to lack of human and material resources, poor organization due to the absence of regulations and the lack of representative surveillance data. The prognosis of these patients is conditioned by regular monitoring of the bacterial ecosystem, the proper use of antibiotics and the emergence of increasingly resistant strains in particular, Acinetobacter baumanii. 
Materials and methods: After approval of the ethics committee and consents obtained from patients admitted to the intensive care unit. We carried out a descriptive analytical cohort study spread over a period of two years from December 1, 2019 until January 31, 2021, including all patients over 18 years old, hospitalized in the UMC department in which we collected all infections linked to healthcare. Furthermore, we carried out a multivariate study by logistic regression with the following variable as dependents variables: Occurrence of septic shock with or without high lactate levels (>02 mmol/l). We included the following variables in the model (Age, hypertension, diabetes, stroke, heart disease, hypoximiant pneumonia, VAP, COPD, head trauma, polytrauma, acute pancreatitis, acute endocarditis, Guillain-barré syndrome, nosocomial infections (Acinetobacter baumanii, Klebsiella pneumoniae, central line sepsis, urine sepsis, lactate level >02 mmol/l and length of hospital stay. the initial model includes all the variables at 0.2 of degree of significance and the variables described in the literature as being risk factors for septic shock, in order to eliminate the confounding factors in the logit equation of logistic regression

Results: The specific incidence of Acinetobacter baumanii infections was 26%.
54 samples were positive among those taken from patients with signs of sepsis and (QSofa and Sofa more than 02 points). Acinetobacter baumanii was the most identified germ with a relative frequency of 40% and was respectively resistant to carbapenems in 90%, ceftazidime in 93% of cases, and ciprofloxacin in 49% of cases. Strains tested for sensitivity to colistin were consistently susceptible except in a single case. From the initial model, after having introduced all the independents variables of the study, to explain the occurrence of septic shock (dependent variable) (tab….). in the final model of the multivariate, Klebsiella pneumoniae infection; p = 0.001 - 95% CI- ORa = 9.92 (2.7-36.7) and antibiotic resistance against Acinetobacter baumannii p=0.022 ORa=6.14(1.3-28.9), are significantly linked to septic shock.
Discussion: In our study, the resistance of Acinetobacter baumanii to carbapenems and other antibiotics, as observed in our study.compared to what has been reported in other studies, as an independent risk factor for infection with acinetobacter baumani (OR: 4.11 [1.58–10.73]) and essentially the use of carbapenems (OR: 5.22 [1.99–13.67]) 

Introduction: 
Healthcare-associated infections constitute a real public health problem. This increases the cost of caring for patients admitted to the intensive care unit, but also their mortality [1,2]. Around 60% of deaths [3]. Healthcare-associated pneumonia is responsible for the increase in frequency of 10 and 40%, it is 1.9 to 18 per 1000 hours of mechanical ventilation [4,5,6] . Infections on central intravascular catheters represent the second cause [7,8]. followed by urinary infections more than 40% of all associated infections [9].
Poor prognosis factors are mainly linked to the presence of comorbidities and the resistance of bacteria to antibiotics [10,11]. The World Health Organization has identified the problem of antibiotic resistance as a real threat to public health [11]. The rapid emergence of increasingly resistant bacteria compromises the efficacy of antibiotics [11,12]. Antibiotic resistance of bacteria is classified into BMR (multi-resistant bacteria), BHR (highly resistant bacteria) and BPR (pan-resistant bacteria). The U.S. Centers for Disease Control and Prevention (CDC) estimates that more than 2 million people in the United States are infected with BMRs each year and at least 23,000 die from these infections [ 13].
The main multi-resistant bacteria (MDR) responsible for severe infections are represented by methicillin-resistant Staphylococcus aureus (MRSA), vancomycin-resistant Enterococcus (VRE), multi-drug resistant Pseudomonas aeruginosa (MDR), Acinetobacter baumannii resistant to imipenem, Escherichia coli and Klebsiella pneumoniae resistant to third generation cephalosporins. Extended-spectrum β-lactamase (ESBL)-producing pathogens and MRSA are rampant. Carbapenems are the last bastion of defense against non-Enterobacteriaceae pathogens such as A. baumannii and P. aeruginosa. Increasing resistance to carbapenems or fluoroquinolones will constitute a major threat in the future [14,15]. The link between the emergence of antibiotic resistance in healthcare units and antibiotic consumption has been well demonstrated by several studies [16,17].
Risk factors for BMR infection in intensive care units are variable and differ depending on the populations studied and the different bacterial ecosystems. Factors related to patient comorbidities, use of medical devices and factors related to the hospital environment. This allowed the identification of certain so-called “modifiable” risk factors [18,19]. The incidence and severity of BMR infections could decrease in intensive care units provided that prevention and treatment are optimized based on knowledge and documentation of modifiable risk factors [20,21].
Materials and methods: After approval of the ethics committee and consents obtained from patients admitted to the intensive care unit. We carried out a descriptive analytical cohort study spread over a period of two years from December 1, 2019 until January 31, 2021, including all patients over 18 years old, hospitalized in the UMC department in which we collected all infections linked to healthcare. Furthermore, we carried out a multivariate study by logistic regression with the following variable as dependents variables: Occurrence of septic shock with or without high lactate levels (>02 mmol/l). We included the following variables in the model (Age, hypertension, diabetes, stroke, heart disease, hypoximiant pneumonia, VAP, COPD, head trauma, polytrauma, acute pancreatitis, acute endocarditis, Guillain-barré syndrome, nosocomial infections (Acinetobacter baumanii, Klebsiella pneumoniae, central line sepsis, urine sepsis, lactate level >02 mmol/l and length of hospital stay. the initial model includes all the variables at 0.2 of degree of significance and the variables described in the literature as being risk factors for septic shock, in order to eliminate the confounding factors in the logit equation of logistic regression. (Tab 01)
Results: The specific incidence of Acinetobacter baumanii infections was 26%.
54 samples were positive among those taken from patients with signs of sepsis and (QSofa and Sofa more than 02 points). Acinetobacter baumanii was the most identified germ with a relative frequency of 40% and was respectively resistant to carbapenems in 90%, ceftazidime in 93% of cases, and ciprofloxacin in 49% of cases. Strains tested for sensitivity to colistin were consistently susceptible except in a single case. From the initial model, after having introduced all the independents variables of the study, to explain the occurrence of septic shock (dependent variable) (tab 01). The final model of the multivariate analysis by step-by-step descending logistic regression showed that the following explanatory variables remained statistically significant (P 0.05): Klebsiella pneumoniae infection; p = 0.001 - 95% CI, ORa = 9.92 (2.7-36.7); urinary sepsis p = 0.007 95% CI, ORa = 5.53 (1.6-19.16); Hyperlactatemia p=0.0001 95% CI ORa=19 (5.13-69.5) and antibiotic resistance against Acinetobacter baumannii p=0.022 ORa=6.14(1.3-28.9). (Tab 02).
In conclusion in our study: Klebsiella pneumoniae infection increases the risk of occurrence of septic shock by 9.9 times - ORa = 9.92 (2.7-36.7); by 5.5 times for urinary sepsis -ORa= 5.53 (1.6-19.16); by 19 times for hyperlactatemia ORa=19 (5.13-69.5) and by 6 times for antibiotic resistance for acinetobacter baumannii ORa=6.14(1.3-28.9)


Discussion:  A.Baumannii were reported >50% of all isolates were resistant to carbapenems, quinolones and aminoglycosides, Much lower than our results at 90%.[22].The resistance of Acinetobacter baumanii to carbapenems and other antibiotics, as observed in our study (Tab 03).
[bookmark: _GoBack]compared to what has been reported in other studies, as an independent risk factor for infection with acinetobacter baumani (OR: 4.11 [1.58–10.73]) [23], and essentially the use of carbapenems (OR: 5.22 [1.99–13.67]) [24]. Carbapenem resistance was 52.6% and colistin resistance was 17.9% in K. pneumoniae isolates and both increased over 3 years. When carbapenem-resistant K. pneumoniae infections were compared with carbapenem-sensitive K. pneumoniae infections, the independent risk factors associated with carbapenem resistance were found to be carbapenem use (p=0.008, OR: 8.45, 95% CI: 1.76-40.64), prior NI developing with different microorganism (p=0.005, OR: 8.70, 95% CI: 1.91-39.65) and total parenteral nutrition (TPN) use (p=0.04, OR: 4.2, 95% CI: 1.06-16.67) [25].n this study the risk is multiplied by 9 times. Almost identical result observed in study, ORa = 9.92 (2.7-36.7) p = 0.001- 95% CI. The prescription of inappropriate probabilistic antibiotic therapy is of the order of 25.8% [26]. This high frequency is at the origin of excess mortality (42.0%) when compared to that of infected patients receiving adequate antibiotic treatment (17.7%) with a statistically significant difference (RR: 2.37 [95% CI, 1.83 to 3.08] p < 0.001) [27]. In our study, this variable was not statistically significant in the multivariate study. Urinary catheterization has been reported as a risk factor linked to the use of urinary catheterization responsible for sepsis, in a statistically significant manner (OR: 21.04 [3.67 - 120.57] P<0.0001) [24]. It would multiply this risk by 21, compared with what we observed in our study. Risk multiplied by 5, (ORa = 5.53 (1.6-19.16), P=0.007 95% CI).
In a cohort study, Age > 65 years was reported to be a risk factor for the development of multi-resistant Acetobacter baumani infection, relative risk (RR) of 1.46 (CI 1.14–1.88) and (RR) of 4.23 (IC 1.11–16.04). An almost identical result was observed in a multicenter prospective cohort study of 147 Spanish intensive care units with a sample size of 16,950 patients. age > 65 years (RR 1.25 [CI 1.02-1.52]) [28]. In our study, age was not statistically significant, which can be explained by a small number of our study population in this age group.

Tab 01: multivariate analysis of the mortality by logistic regression
Initial logistic regression model: Variables in the equation

	
	A
	E.S.
	Wald
	ddl
	Sig.
	Exp(B)
	CI Exp (B) 95%

	
	
	
	
	
	
	
	Inferior
	Superior

	









Step 1a
	Cardiaopathy
	3.858
	13382.9
	.000
	1
	1.00
	47.390
	.000
	.

	
	A.stroke
	-19.546
	12950.5
	.000
	1
	.999
	.000
	.000
	.

	
	hypoximiant pneumonia
	6.034
	2.48
	5.91
	1
	.015
	417.229
	3.22
	54070.1

	
	PAVM
	-15.10
	3374.11
	.000
	1
	.996
	.000
	.000
	.

	
	T_cran
	-1.062
	2.31
	.21
	1
	.645
	.346
	.004
	31.9

	
	P_traum
	3.44
	3.10
	1.23
	1
	.267
	31.306
	.071
	13711.4

	
	P_aigue
	3.78
	2.25
	2.84
	1
	.092
	43.963
	.54
	3593.21

	
	E_aigue
	-18.27
	3374.12
	.000
	1
	.996
	.000
	.000
	.

	
	A_souches
	1.57
	1.43
	1.21
	1
	.271
	4.817
	.29
	79

	
	K.pneumonae 
	2.71
	1.37
	3.92
	1
	.048
	15.012
	1.03
	219.6

	
	Urinary sepsis
	4.94
	2.38
	4.30
	1
	.038
	139.683
	1.31
	14856.4

	
	Hyperlactatemia
	20.9
	3374.11
	.000
	1
	.995
	12265.02
	.000
	.

	
	S_Ktc
	.76
	1.57
	.233
	1
	.629
	2.13
	.099
	45.96

	
	R_atb
	2.83
	2.37
	1.43
	1
	.231
	17.03
	.16
	1764.87

	
	A.Baumannii resistance
	1.04
	1.21
	.74
	1
	.389
	2.82
	.27
	29.93

	
	
Constante
	-29.50
	3374.12
	.000
	1
	.993
	.000
	 
	 




Tab02: multivariate analysis of the mortality by logistic regression
Final logistic regression model: Variables in the equation

	
	A
	E.S.
	Wald
	ddl
	Sig.
	Exp(B)
	IC pour Exp (B) 95%

	
	
	
	
	
	
	
	Inferior
	Superior

	




Step 1a
	
K.pneumonae 
	2.294
	.667
	11.833
	1
	.001
	9.92
	2.684
	36.66

	
	
Urinary sepsis
	1.710
	.634
	7.279
	1
	.007
	5.53
	1.596
	19.15

	
	
Hyperlactatemia
	2.938
	.665
	19.523
	1
	.000
	18.9
	5.129
	69.52

	
	
A.Baumannii resistance
	1.815
	.790
	5.277
	1
	.022
	6.14
	1.305
	28.88

	
	
Constant

	-5.671
	.997
	32.379
	1
	.000
	.003
	2.684
	36.66


a. Variable(s) entered in step 1: K_pn, S_uri, H_lact, B_Resist


Tab 03: Antibiotic resistance: Resistant + intermediate strains

	Antibiotics
	Acinetobacter 
baumanii(n=74)
	Antibiotics
	K . pneumoniae
(n=52)

	Ticarcilline
	65
	Ampicilline/amoxicilline
	24

	Ticarcilline+ Acide clavulanique
	68
	Amoxicilline+ Acide clavulanique
	28

	Ceftazidime
	69
	Céfazoline
	38

	imipenème
	68
	Céfotaxime
	36

	Gentamycine
	37
	Céfotaxime (BLSE confirmées)
	15                 

	Amikacine
	31
	Ciprofloxacine
	19

	Ciprofloxacine
	36
	Cotrimoxazole
	31

	Tobramycine
	34
	imipenème
	04

	Cotrimoxazole
	39
	Ertapénème
	06

	Colistine
	No tested
	Gentamycine
	18
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