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SUMMARY 

Background and aim: The aim of this study was to analyze central line-associated 

bloodstream infections (CLABSI) in home parenteral nutrition (HPN) patients assisted 

by an interdisciplinary team during the first year of the COVID-19 pandemic in 

Argentina.  

Methods: Longitudinal, retrospective and analytical study of patients on HPN for ≥ 90 

days during 2020. Data collection included age (adults > 18 years, pediatric ≤ 18 years), 

gender, diagnosis, type of catheter, number of lumens, venous access, days on HPN,  

infusion modality and number of CLABSI-associated events. In COVID-19 cases, 

number of patients, disease progression, mortality rate and microorganisms involved 

were analyzed. 

Results: A total of 380 patients were included, 120 (31.6%) pediatric and 260 (68.4%) 

adult patients. Median age was 44.50 years (10; 62.25). Twelve patients (3.15% of the 

total) had COVID-19; of these, two pediatric and seven adult patients had no 

complications, and three adults died of COVID-19 pneumonia. The diagnoses observed 

were benign chronic intestinal failure (CIF, n = 311), grouped into short bowel (n = 214, 

56.3%), intestinal dysmotility (n = 56, 14.7%), intestinal fistula (n = 20, 5.3%), and 

extensive small bowel mucosal disease (n = 21, 5.5%); malignant tumors (n = 52, 

13.7%); other (n = 17, 4.4%). Total catheter days were 103,702. Median days of PN 

duration per patient were 366 (176.2, 366). The types of catheters used were tunneled 

(317 patients, 83.4%); peripherally inserted central (PICC) line (55 patients, 14.5%) and 

ports (8 patients; 2.1%). A total of 111 CLABSI was registered, with a prevalence of 

1.09/1,000 catheter days (adult, 0.86/1,000 days; pediatric, 1.51/1,000 days). The 

microorganisms identified in infectious events were Gram+ bacteria (38, 34.5%); Gram- 

bacteria (36, 32%); mycotic (10, 9%); polymicrobial (4, 3.6%); negative culture and 
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signs/symptoms of CLABSI (23, 20.3%). The odds ratio between pediatric and adult 

patients was 2.29 (1.35, 3.90). 

Conclusion: The rate of CLABSI during the COVID-19 pandemic was within the 

ranges reported by international scientific societies. The risk of CLABSI was higher in 

pediatric patients, and mortality rate in COVID-19 infected patients was higher than in 

the general population. 

 

Keywords: Home parenteral nutrition; Central line-associated bloodstream infections; 

Benign chronic intestinal failure; COVID-19; Pandemia   
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1. Introduction 

The care of patients on home parenteral nutrition (HPN) involves an 

interdisciplinary approach, which includes the participation of health care team 

members and the commitment of both patient and family.  

After the outbreak of coronavirus disease 19 (COVID-19) in December 2019, the 

virus spread globally and was confirmed in Argentina in March 2020. On 19 March 

2020, a mandatory nationwide lockdown was established in Argentina to curb the 

spread of COVID-19, locally known as Mandatory Preventive Social Isolation and 

Mandatory Preventive Social Distancing measures (ASPO and DISPO, respectively, by 

their Spanish acronyms). In December 2020, the official COVID-19 statistics published 

by the Ministry of Health of Argentina reported 1,531,374 cases, 44,672 deaths, 54.4% 

intensive care unit bed occupancy and 2.7% mortality rate of the total cases. By that 

date, 64,614 healthcare workers had been reported to have been infected with COVID-

19 (4.2% of the total affected population) [1]. 

During the first year of the COVID-19 pandemic, telemedicine controls were 

implemented worldwide [2]. But the fear and distress inflicted by COVID-19 and the 

associated lockdown caused a growing feeling of distrust and insecurity among people, 

who were reluctant to let a stranger into their homes, thus affecting the quality of patient 

care delivery. In this context, the main international scientific societies, namely, the 

European Society of for Clinical Nutrition and Metabolism (ESPEN) [3] and the 

American Society for Parenteral Enteral Nutrition (ASPEN) [4], published guidelines 

for the care of patients receiving home parenteral nutrition (HPN). Recommendations 

for HPN management included both children and adults [5].  

Central line-associated bloodstream infection (CLABSI) is one of the main 

complications during HPN [6]. It greatly affects the patient quality of life because the 
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costs of healthcare increase due to hospitalization, and may even lead to death. 

Considering these risks, rigorous and aseptic guidelines should be followed [7,8]. 

Compliance with these guidelines could help us assess the suitability of the care 

delivered by healthcare workers [9]. Accordingly, CLABSI development becomes one 

of the main indicators of the quality of HPN patient care [10,11]. However, the use of 

different criteria to define CLABSI, from clinical to strictly microbiological aspects, has 

resulted in the report of varied CLABSI rates [12].  

In this work, we analyzed CLABSI in HPN patients cared by an interdisciplinary 

health team during the first year of the COVID-19 pandemic.  

 

2. Methods 

This longitudinal, retrospective and analytical study reviewed a database from a 

private health service company providing care to HPN patients during 90 days or more 

of the first year of the COVID-19 pandemic (January to December 2020). All protocols 

for HPN patient care were maintained, and monitoring was performed by telemedicine 

follow-up visits. Patient identifiable information was anonymized. The data collected 

included age (adult > 18 years, pediatric ≤ 18 years), sex and diagnosis of benign 

chronic intestinal failure (CIF, including short bowel, intestinal dysmotility, intestinal 

fistula and extensive short bowel mucosal disease), malignant tumors and other. 

Additionally, we gathered information about type of catheter used (tunneled, port and 

peripherally inserted central catheter [PICC] line), number of catheter lumens, type of 

venous access, days on HPN, type of PN infusion (continuous, cyclic, nocturnal), and 

CLABSI-related infectious events. In the case of COVID-19 infection, number of 

patients, disease progression and mortality rate were analyzed.   
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Inclusion criteria for CLABSI were clinical symptoms (fever, shivering/chills, 

nonspecific feeling of being unwell in relation to infusion through the central venous 

catheter (CVC), and/or elevation of biochemical blood tests indicating infection (white 

blood cell count and/or C-reactive protein), and/or microbiological results (positive 

blood culture from the CVC and/or from a peripheral vein) [12]. According to the type 

of microorganism identified, CLABSI was classified as Gram-positive, Gram-negative, 

mycotic, polymicrobial and events with CLABSI-related clinical manifestations but 

negative culture. The number of infections per 1,000 catheter-days was also estimated. 

 

Statistical analysis 

Data were analyzed using the R software, version 4.0.3. Qualitative data results are 

presented as frequencies and percentages. Age and catheter-days are informed as 

medians (Q1; Q3 interquartile range). Chi-square test or Fisher exact test were used to 

study the association between qualitative variables. The odd ratio (OR) with 95% 

confidence interval (CI) was adjusted by logistic regression. A p-value < 0.05 was 

considered statistically significant. 

 

3. Results 

A total of 380 HPN patients from the database complied with the inclusion criteria. 

Of these, 251 (66%) were on HPN before the study period (January-December 2020). 

The number of days on HPN per patient was 366,124, with a mean duration of 1,538 ± 

2,181days.   

The median age of HPN patients was 44.50 years (10; 62.25); 120 patients (31.6%) 

were < 18 years and 260 (68.4%) > 18 years. From the total number of cases, 52.4% 

were female. Table 1 shows the main characteristics of the patients. 
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Benign CIF was identified in 311 patients, who were grouped as follows: short 

bowel, n = 214 (56.3%); intestinal dysmotility, n = 56 (14.7%); intestinal fistula, n = 20 

(5.3%); extensive short bowel mucosal disease, n = 21 (5.5%). The other diagnoses 

identified were malignant tumor (n = 52, 13.7%) and other (n = 17, 4.4%). 

Twelve HPN patients (3.15%) were infected with COVID-19: two pediatric and 

seven adult patients did not have any complication, but three adults died as a result of 

COVID-19-associated pneumonia. 

The total number of catheter days was 103.702, with a median PN duration of 366 

days per patient (176.2; 366) during the study period. The types of catheters used were 

port (n = 8, 2.1%), tunneled (n = 317, 83.4%) and PICC line (n = 55, 14.53%). Venous 

access sites were as follows: 174 right subclavian vein (45.8%); 119 left subclavian vein 

(31.3%); 20 right axillary vein (5.3%); 23 right jugular vein (6.1%); 18 left jugular vein 

(4.7%); 16 left axillary vein (4.2%); 8 unconventional sites (2.1%); and 2 right femoral 

vein (0.5%). 

The number of patients with single- and double-lumen catheters was 262 (68.9%) 

and 118 (31.1%), respectively. Concerning the type of infusion, 342 patients (90%) 

received nocturnal cyclic PN. 

The number of infectious events registered was 111: one infectious event (17.1%) 

in 65 patients, two (2.9%) in 11 patients and three (2.1%) in 8 patients. This resulted in 

a prevalence of 1.09/1,000 catheter-days during 2020 (adults, 0.86/1,000; children 

1.51/1,000). From the total number of patients, 296 (77.9%) did not present any 

infectious event.  

The microorganisms identified in infectious events were Gram+ bacteria: 38 

(34.5%), Gram- bacteria: 36 (32%), fungi: 10 (9%), polymicrobial communities: 4 

(3.6%); negative culture: 23 (20.3%).    

Jo
urn

al 
Pre-

pro
of



8 

 

The OR between pediatric and adult patients receiving HPN was 2.29 (1.35; 3.90), 

suggesting that patients < 18 years had a two-fold greater chance of developing at least 

one infectious event. Differences in the prevalence of infectious events between both 

groups were significant (Table 2). The analysis of patients from 2 up to 7 years of age 

by groups showed significant differences compared with patients > 18 years: 2-year-

olds, p < 0.002; 3 to 4-year-olds, p < 0.001; 5-year-olds, p < 0.004; 6-year-olds, p < 

0.0001; 7-year-olds, p < 0.002).  The number of children in the group > 7 years was not 

enough to make a comparison. 

The number of infectious events in HPN patients with benign CIF was higher than 

that recorded in patients with malignant tumors, but differences were not significant (p 

= 0.069; Table 3). Similarly, differences between HPN patients with benign CIF due to 

dysmotility and other causes were not significant (Table 4). 

The association between number of CLABSI and number of catheter lumens was 

not significant. The low number of ports and PICC lines used did not allow to determine 

the risk of CLABSI in these groups of patients. 

 

4. Discussion 

The care of patients on HPN of this study during the COVID-19 pandemic 

complied with the guidelines issued by international scientific societies [3-5]. Our 

results showed that 3.15% of patients on HPN were infected with COVID-19 during the 

study period in Argentina; three of them were adults and died. 

The use of different criteria to define CLABSI has resulted in the report of varied 

rates [15]. For instance, the Centers for Disease Control and Prevention (CDC) and 

ESPEN use microbiological criteria to define CLABSI [16,17]. On the other hand, 

based on the presence of clinical manifestations of infections, Tribler et al. [12] reported 
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a CLABSI incidence of 1.95/1,000 catheter-days; they also showed that only 47% of 

cases complied with the microbiological CDC/ESPEN criteria, and 53% were classified 

as probable infections. Accordingly, CLABSI incidence following the CDC/ESPEN 

criteria was 0.92/1,000 days [12]. In the present study, using clinical and/or 

microbiological criteria, CLABSI rate was 1.09/1,000 catheter-days, and 77.9% of HPN 

patients did not present any infectious event during the study period. The high rate of 

negative cultures and clinical manifestations of CLABSI currently found should be 

considered as a limitation to our study. In 2019, before the COVID-19 pandemic, the 

global CLABSI rate was similar to that observed during the pandemic (1/1,000 catheter-

days; 0.77/1,000 and 1.4/1,000 in adult and pediatric patients, respectively) (Nutrihome 

Quality Report, in accordance with ISO 9001 2015 Quality Management System). 

A systematic epidemiological review of 39 studies on CLABSI in adult patients 

receiving HPN published in 2013 revealed that CLABSI rate ranged between 0.38 and 

4.58 episodes/1,000 catheter-days (median 1.31) [18]. The authors highlighted the 

variability in the definitions of CLABSI and reported that Gram+ bacteria of human 

skin flora were responsible for more than half of infections [18]. In the present study, 

Gram+ bacteria were the most frequently found, followed by Gram- ones.  

A recent analysis of the ASPEN Sustain registry informed an incidence of 0.87 

CLABSI episodes per 1,000 PN days, reporting that such incidence was higher in 

children than adults (1.17/1,000 vs 0.35/1,000) [6]. In another study of 35 children on 

HPN, Mutalib et al. reported a 1.3 incidence of CLABSI per 1,000 PN days, no 

infection in 16 children, and Staphylococcus as the microorganism most frequently 

found [19]. Another work found that CLABSI rate in adults and children was 

0.35/1,000 and 0.80/1,000 PN days, respectively (p < .001) [20]. Our findings showed 

that CLABSI rate in patients <18 years was 1.51/1,000 catheter-days (OR, 2.29). 
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Despite the use of tunneled and single-lumen catheters as recommended for patients 

on long-term HPN [17,21,22], the association between number of CLABSI and catheter 

lumens was not significant in our study, and the low number of patients using ports 

and/or PICC lines did not allow to perform a statistical analysis.  

A retrospective study of 958 adult patients on HPN identified that radiation 

enteropathy, among other underlying etiologies, represented a three-fold risk of 

CLABSI as compared with surgical complications [23]. In our research, differences 

between patients with malignant tumors and IFor among the disorders included in the 

benign CIF group were not significant. These results are in contrast to those reported by 

the ASPEN registry, in which CLABSIs were significantly more frequent in the short 

bowel group [6]. 

The most relevant limitation to our study was that it was a retrospective analysis of 

a database. On the other hand, its strength lied in the number of patients on HPN for 

more than 90 days receiving the same care delivered by an interdisciplinary group of 

healthcare workers who complied with guidelines suitable for the care of this type of 

patients and COVID-19 pandemic conditions. 

 

5. Conclusion  

During the COVID-19 pandemic, the rate of CLABSI was within the ranges 

reported by international scientific societies. This was particularly relevant, considering 

the higher risk of pediatric patients during that period. Mortality rate in COVID-19 

infected patients was higher than in the general population. 
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Table 1 

Characteristics of the patients on home parenteral nutrition for ≥ 90 days during 2020. 

Overall (n=380) Patients (%) 

Sex  
Female 199 (52.4) 

Male 181 (47.6) 

Age (median) 44.50 (10, 62.25) 

> 18 years (adult)  260 (68.4) 

< 18 years (pediatric) 120 (31.6) 

Diagnosis  

Malignant tumor 52 (13.7) 

Benign chronic intestinal failure  

Short bowel 214 (56.3) 

Intestinal dysmotility 56 (14.7) 

Intestinal fistula 20 (5.3) 

Extensive small bowel mucosal disease 21 (5.5) 

Other causes 17 (4.4) 

Days on catheter (median) 366 (176.25, 366) 

Type of catheter  
Tunneled 317 (83.4) 

Peripherally inserted central catheter (PICC) line 55 (14.5) 

Port 8 (2.1) 

Number of catheter lumens  
1 262 (68.9) 

2 118 (31.1) 

Total central line-associated bloodstream infections 

(CLABSI)  111 

No CLABSI 296 (77.9) 

1 CLABSI per patient 65 (17.1) 

2 CLABSI per patient 11 (2.9) 

3 CLABSI per patient 8 (2.1) 

Microorganisms  
G+ bacteria 38 (34.5) 

G- bacteria 36 (32) 

Mycotic 10 (9) 

Polymicrobial 4 (3.6) 

Negative culture/Clinical manifestation 23 (20.3 

Unless otherwise indicated, results are expressed as percentages. 
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Table 2 

Prevalence of infectious events in patients < 18 and > 18 years of age on home 

parenteral nutrition. 

 

Infectious events (1 or more) 

Age No Yes 

< 18 years 81 (67.5%) 39  (32.5%) * 

> 18 years 215 (82.7%) 45 (17.3%) * 

* p=0.001 

  

Jo
urn

al 
Pre-

pro
of



19 

 

Table 3 

Infectious events in patients on home parenteral nutrition according to diagnosis. 

 

  

 

Infectious event (1 or more) 

Diagnosis No Yes 

Malignant tumor  46 (88.5%)   6    (11.5%)* 

Benign chronic intestinal failure (all groups) 246 (76.6%) 75 (23.4%)* 

*p=0.069 

  

Jo
urn

al 
Pre-

pro
of



20 

 

Table 4 

Infectious events in patients on home parenteral nutrition according to the cause of 

benign chronic intestinal failure. 

 

Infectious event (1 or more) 

 

No Yes 

 With intestinal dysmotility  43 (76.8%)   13 (23.2%) * 

Without intestinal dysmotility 203 (76.6%) 62 (23.4%) * 

*p=1 
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